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

|pay men g

HERE’S no trick aboutit. First of

all, Electricity, the great&st force

of today, offers unlimited gportum-

ties to the trained man. Thousands

of big-paying posmons are open to
“Electrical Experts.”

Then, my ialty, in fact my life
work isin prci‘l)egm —training— }l::lec-
trical Experts” for big- pai/ jobs in
the Electrical Field. I do this
throughm;perfectedHome-Study

~ourse in Practical Electricity

As Chief Engmeer of the Chicago

Engineering Works, J know exactly the kindof

training a man needs to get and hold a big-pay
job—and I givemy students that kind of training
without any fuss and frills—with no big words,

no useless theory, no higher mathematics, just

plam every day, easy-to-understand English—
that's all. A 16-year-old school boy can under-
stand everything in my course. I train my stu-

dents at home, step by-step, lesson-by-lesson,to |

become “Electrical Experts” and a man
with this training is in constant demand,
at $3,500 to $10,000 a year. The records
of hundreds of my students prove that“The
Cooke Trained Man is the Big Pay Man.”

Be an Electrical Expert

Earn $3500 to
- Your Success is Certain

Decide today to fit yourself for a big-pay job
in this fascinating field. With my help you
will climb surely, steadily and swiftly upward.

The success of my system of putting ambi-
tious young men into the big-pay class has been
proved over and over again, and this success
makes it certain that I can put you into the big-
pay class also. Yes, I can qualify gou to step
into the $3500 to $10,000 a year field.

L.L. COOKE, Chief Engineer, Chicago Engineering
Works, Dept.2X , 1918 Sunnyside Ave., Chicago. I
Dear Sir: Send at once your Blz Free Book, How to
Become an “Electrical Expert,” and full particulars of
your Free Outfit and Home Study Course — all fully l
prepaid, without obligation on my

part.
- o

$10,000 a Year -

So sure am I of this that I will pomtively
guarantee under bond to return every cent paid
me if you are not entirely satisfied that my
Course in Electricity is the best investment you
ever made. There’s no chance for failure here!

Free Electrical Outfit

1 give each of my students a splendid -outfit of fine
electrical tools, materials, instruments, etc., absolutely
FREE. You dopractical work at home, nxl'st from the
start. These tools will help you pay for your course
in picking up spare-time money.

Get Started Today—Write Me

I want to send you full particulars, ahowinz you how
my Course in Electricity will mean success and
for ._I want to send you a copy of my Bsg
Boo How to Become an Electrical Expert.”
This book has started hundreds on the road to a real
future. Use the coupon TODAY—it's the first step
towards bigger pay. Yours for success |

L.L.Cook&.CHIEF ENGINEER

Nome........... cecasssassrssnssrassassaressssnssrnsers | CHICAED ENEINEERJNE WORKS
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Dept. 2X , 1918 Sunnyside Avenue, Chicago.
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Life on Mars

radio signals, which he has received on an

enormously long wave length, come from

. the planet Mars, has stirred anew the imagina-
tion of laymen as well as of scientists.

The scientific world is preparing feverishly for the

great opposition which takes place between the two

HE recent announcement of Senatore Marconi
stating that he feels convinced that certain

planets in 1924. At this time Mars will come closer to -

the earth than it will be for several generations. The
distance in 1924 will be about 35,000,000 miles—a mere
trifle, astronomically speaking.

We have always upheld the contention that there is life
on Mars. All conclusions, scientific as well as other-
wise, point to this. The telescope reveals to us that
Mars has an atmosphere the same as our own, with the
difference that the Martian atmosphere is probably very
much more attenuated. We know that there is water on
Mars, because we can see its polar snow caps. These
snow caps melt on Mars every season. We can also see
how the advancing Martian waters produce certain
colo;atnon upon the land surface, which Percival Low-
ell interpreted as vegetation upon that planet. Given
air and water as well as a fair amount of sunlight, all
of which Mars possesses, the chances are overwhelm-
Ing!y in favor of the contention that Mars bears life.

hat form of life is represented on the ruddy planet
would be foolish for anyone to assume. That Mars is a
vastly older planet than the earth is well known. It
probably cooled off millions of years before the earth
reached a similar condition, but as yet Mars has not
reached the state of the moon, which is almost a
dead world today.

From life on Mars to an intelligence, which could
send us messages as we know them, is a far cry, although
of course it is probable. On the other hand, we find
on our earth that the various animal species take the

most bewildering forms in their evolution. Many types
reach a certain state of development, and then perish,
the species or type dying out. If there is intelligence,
as we know it, on Mars, it is impossible to tell what
form or shape these intelligent creatures would take.

We use the word intelligence advisedly, because it is
a complex term. What, after all, is intelligence? Thus
an observer from Mars might well doubt that the
human race is endowed with intelligence at all. A care-
ful observer might see for instance that the ant or bee
had reached a higher de%‘ree of intelligence than has
the human race as such. The fact that we humans have
turned all the resources of this planet to our own use,
does not mean that we are endowed with a superior
intelligence. Who knows that the ant or bee does not
think—if think they can (and probably do)—that they
have an intelligence and civilization as high, and in-
finitely higher than ours?

This argument may sound foolish, but is it? The case
in point is that the ant as well as the bee certainly know
much better how to do things as far as organization,
community laws, welfare of the nation; etc., is concerned,
than we humans do. .

We call all their acts instinct, which is a good cloak
to cover our own ignorance. At the same time, we know
that ants and bees and many other insects have many
qualities, of which we are totally unaware. Thus bees
will return to their home if transported over a distance
of many miles. So will carrier pigeons. If we there-
fore should make the suggestion that ants might be
in communication with Mars or some other planet by
means of some unknown waves, we probably would be
condemned severely. But we know that in Nature any-
thing is possible, and we think we had better leave alone
the word impossible, until we know more about life

and all its mysterious phases.
H. GERNSBACK.
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A New Nose Without Cutting the SKin

By A. N. MIRZAOFF

you had a different kind of a nose?

These are questions which many
a person has asked, when he or she
looked into the mirror. Some noses are
so deformed that no matter how lovely
may be the other features of the face,
the physiological effect is detrimental to
the success of the individual. Have

Two Top Photos Show ** Deviated Nose ®
Before and After Being Straightened.

RE you satisfied with your .nose'?
Would you be better looking if

Two Photos Below at Left Show *“Duck
Nose” Before and After Correcting.

the mirror. From the numerous testi-
monials from those who have undergone
this operation, the results have %een
‘pleasing surprises. Generally in a fort-
night the patient can go out and enjoy
life, without the handicap of a deformed
feature.

The eminent surgeon carries in his
mind’s eye the image of an ideal nose, and
with that always before him his work is

The Two Photos at Lower Right Demon-
strate a Pronounced * Before and After '
Nose Correction. The Outer Skin Is Not

Cut, Al of the Minor Sur&erkneing Car-
l E ried on from Within the Nose.

—J

you ever seen a young woman, who at
first sight, when indistinctly seen, ap-
peared to be a vision of alluring beauty,
but who, on closer inspection, was utterly
a disillusion, because her nose was grossly
convex, concave or crooked? She, no
doubt noticed the change in your ex-
pression of regard, no matter how cleverly
you may have tried to conceal your feel-
ings.

Realizing this misfortune thrown upon
some persons thru accident or birth, a
celebrated French surgeon has devoted his
genius to eradicating the defective noses
of such persons. Without a scratch of the
skin he has succeeded in changing the
whole contour of a nose, transforming it
as by magic from an ugly to a perfect fea-
ture. His method is now extensively used
in continental cities and people travel or
voyage great distances to take advantage
of his skill in correcting noses. He works
with the deft hand of a sculptor, and in-
deed he must possess the eye of one, to be
able to shape the most prominent feature
of a person’s face with the delicacy of
line required for just precisely the cor-
rect amount of improvement. To overdo
the work would spoil one’s looks in an
opposite direction, as would a sculptor who
removed too much of the nose of his
statue.

Dr. Julien Bourguet, late Director and
Chief of the Clinic of the Licencié et
Sciences, of Paris, France, is the distin-
guished surgeon-sculptor who has come to
the rescue of humanity. First he criti-
cally studies the contour of his patient’s
face. His practised eye at once tells what
is wrong. If the patient’s nose is con-
vex, one of the most common defects, he
discovers the cause, and finds it with the
aid of a “Clar reflector” a sort of minia-
ture periscope by which he is able to see
the hidden structure of the nasal cavity,
and to judge how much of the superfluous
cartilage must be removed.

Local anaesthesia gencrally produced by
a solution of cocaine-adrenalin makes the
operation quite painless for the patient.
The skin is separated from the underlying
framework and the cutaneous sheath is
then raised in such a way as to permit a
close examination with the aid of the little
optical instrument above mentioned. Dr.
Bourguet makes use of a small hand saw
or an electric burr having either a button
on it, or a rounded end. The delicate
work is finished with a file which obliter-
ates any inequalities of the nasal founda-
tion. The skin is then allowed to adjust
itself on its newly formed support, and
after about ten days of a swollen nose the
patient can look at himself, -or herself in
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done to a perfect standard. Sometimes
one will need only a correction of a nasal
enlargement in which no “hump” is pres-
ent. In such cases it is often necessary to
bring closer together the two bones which
produce the defect. Dr. Bourguet says,
“If I have to correct a nasal enlargement
without a hump, I bring nearer together
the two ascending rami of the superior
maxillary bones, or I oblate them by the
endonasal channel when they make too
great a protuberance under the skin. Ac-
cording to circumstances, the triangular
cartilages and those of the nostrils are
also operated upon. In order to bring the
tip of the nose nearer to the upper lip, a
rectangular portion of the interior branch
of the alar cartilage is removed and the
remaining parts sewn together. To raise
the tip, a triangular piece of the septum
is removed with the scissors and the unit-
ing of the wofind by stitching raises the
point of the nose.”

But it must be born in mind that thru-
out these operations the skin must not
show the trace of a scar. The work is
done entirely from the inside. Sometimes
it is necessary to combine various methods
in the treatment of a single defect, and
not the least of the surgeon’s skill lies in
deciding what is best suited to meet par-
ticular instances. (Continued on page 661)
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A Macrophotographic Camera

Polistes, a Wasp.

CAMERA taking enlarged pictures
of things is caﬁed a macrophoto-
graphic camera. Such an instru-
ment, while enlarging the object,
is by no means a microscope, altho
it can be substituted for one. It functions
somewhat like the latter but will only en-
large the object a few times. This is of
inestimable service under certain circum-

stances, especially
where an ordinary -
camera will give

pictures which are
too small, and which
will not show suffi-
cient details, and
where the microscope
will enlarge too much.

The necessary pre-
requisite in order to
<ake good pictures,
18 a double anasti
mat lens of fairly
wide aperture. A
cheap lens will give
foggy and distorted
plates, and it is ab-
solutely useless to
attempt to take ma-
crophotographs with
anything except a
high-class lens having
a wide aperture.

If such a photo-
graphic lens is at
hand, then the tubes
necessary for the dif-
ferent magnifications
can be made. These
consist of various lengths of thin boards
nailed together in the shape of a square box.
If a large paper tube is at hand, this can
also be used. All joints must be made
absolutely light tight, and this is best
accomplished by pasting dull black paper
over the entire outer shell of the tubes.
The inside should also be pasted with such
paper, or painting the interior with dull

Feet Long.

Dasc.

Casnonia Pennsylvanica

This Photograph Shows a
In Lieu of Such Long Bellows, Paper or Cardboard Tubes, Sealed Light-

Tight, can be Employed Successfully. A Macrophotographic Camera Is One That Makes

OCreen, W L1mes BILATEEa.

(Top Center) Dendryphantes Whitmanni (Spider)

blalci*k paint will serve the purpose just as
well.

The smaller sections should be about
one foot long, and their internal diameter
should at least be one-third larger than
the diameter of the lens. Two or three
such sections should be sufficient. Then
one section should be made which is two
feet long, and another one which is three

‘“Macrophotographic”

Enlarged Pictures of Objects.

feet long. If a camera with a double
bellows extension is used, these sections
will be all that is required; otherwise it
may be well to make two more sections,
one three-quarters of a foot long, and the
other half a foot long.

It is absolutely essential, that all these
sections be made interchangeable, so that
any number or all of tham can bz used at
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Nut Weevil (Balaninus).
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Bumble-bee.

one time. If only one or two of the sec-
tions are used, then the magnification will
be but small, and if all of them are used,
the maax/liﬁcation will be comparatively
large. ith the lower magnifications, -ex-
posures of about ten seconds will be suffi-
cient; with higher ones, one-half to three-
quarters of a minute will probably be
necessary. The length of exposure will,
of course, depend
upon the lens, as'well
as upon the magni-
fication. Enlarge-
ments of more than
12 diameters are not
satisfactory, since but
little light passes
thru the lens and
reaches the plate.
Under these circum-
stances exposures
must always be made
with direct sunlight,
allotherilluminations
are too weak, and if
used, would require
exposures ranging
from one-half to one
hour, and the result-
ing pictures would
practically be with-
out detail.
The preliminary
focusing is done on

Camera Arranged with a Bellows 10 the ti"ound glass.

Here the image of the
object must be per-
fectly visible before
accurate focusing can
When this has been
done, the ground glass is removed, and,
with a hand lens held in such a position
that its focus (z. e., the focus of the
hand lens) lies in the plane of the removed
ground glass, the camera is adjusted by
the bellows until the detail of the object
nearest the lens is sharp and distinct.
(Continued on page 664)

be accomplished.
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New TricKs in Phonographs

settled down during the past few

years to a very orthodox level

and nothing radically new has
been brought out by the manufacturers.
Lately, however, a few interesting innova-
‘tions in the phonograph world have
been evolved and the accompanying illus-
trations show some of these.

Have you seen the new magnetic
needle-service cup? The needle cup re-
sembles the usual one found on the ordin-
ary phonograph. but at one side there
is formed a ball and socket joint, and
from this joint projects a short magnet-
ized steel arm. The steel is covered with
a nickel plated brass sleeve, so that only
the pointed tip of the steel projects, in
order that but one needle will be picked
up at a time, when the point of the arm

HE phonograph profession, if we
I may call it so, seems to have

is deprest down into the needle cup. This
will prevent pricking your finger with the
needle which frequently happens with the
ordinary receptacles.

A Yankee inventor of Ridgewood, N.
J., has developed something quite unique
in phonograph cabincts—one that fits in
your parlor corner—and which, besides
saving considerable space, distributes the
music more evenly all over the room.
This idea is shown in one of the accom-
panying illustrations.

Another genius has perfected a com-
bined camera and phonograph device
which will appeal to campers particularly.
The whole affair folds up very compactly
to about the size of a lunch box, and it
plays very well indeed.

The davenport phonograph represents
one of the best ideas we have recently
seen. The record cabinet is concealed on

599

the left hand side of the davenport, while
in the right hand side we find the phono-
graph. An electric light with chain
socket is provided, which may ‘be supplied
with current either from a battery hidden
in the phonograph compartment, or else
from the usual 110 volt lighting circuit.

The self-playing phonograph here illus-
trated will play a dozen records or more
over and over if you so desire, and by
adding more racks, as many records as
one wishes may be played one after the
other automatically, provided the phono-
graph is fitted with an electric motor, or
it will play as many records as your
spring motor will ordinarily take care of.
In playing the machine with this attach-
ment, a selection of records is placed on
the turn-table, then all but one are raised
by hand and inserted in the locks held up

(Continued on page 650)
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Have We Neighbors in Space?

whose intellect rises. above that of
‘the instinct-governed beast, can con-
template the star-studded heavens on
"a clear night without being imprest
with a sense of man’s insignificance, in-
dividually and as a race. Knowing that,
except for the few planets, each brilliant
point of light is a sun, possibly of suffi-
cient size to dwarf our own luminary into
pigmy proportions; knowing that each
sun, gigantic or small, probably has at-
tendant plancts of varying size and num-

IT is..doubtful if any human being,

ber; and knowing that countless of the’

visible suns are composed of the identical
elements common to the Earth, the Sun,
and other members of the solar system;
the observers’ belief in the age-old theory,
that our own earth, a mere speck of dust
in the boundless : universe, is the ‘only
globe destined to be inhabited by rational
creatures; is bound to totter. As well
assume - that “in a hotel of hundreds of
millions of rooms, only one little hall
bedroom has a guest.”

Astronomers investigating the question
of a multiplicity of habitable globes have
reached varying conclusions. Only the
members of our immediate solar system
are sufficiently close for the telescopes,
now in existence, to show them as discs;
and even among these near neighbors,
study of the surface is impossible except
in a few instances. The investigators,
conscequently, did not have a large num-
ber of bodies available for investigation.
A study of the Moon’s surface seemed to
show that it was a dead body in every
sense of the word. Other bodies, such as
Jupiter, Saturn, the Sun, Venus and Mer-
cury, were placed in the improbable class
for one reason or another; and Uranus
and Neptune are too far removed to be
studied.

Only one globe, of those available for
study, secmed to show evidence of hab-
itation. Mars, the little red planet and
our next door neighbor in the solar sys-
tem, is the only body which thus far has
rewarded the searchers with evidence of
an affirmative nature.

Professor Percival Lowell, after long
study of this body, made the announce-
ment that it was inhabited, and backed
his assertion with convincing proof. A
few astronomers supported him in his
belief, but a far larger number, pos-
sessed of conservatism to a superlative
degree, attempted to tear down his struc-
ture of logic. The argument between the
factions has been long, intense, even bit-
ter. It is still in progress. It would be
impossible in an article of this length to
go into both sides of the question. It is
the intent to merely give a few of the
more telling points advanced in favor of
the theory of habitability. The reader
who wishes to go into the subject more
fully is respectfully referred to three very
learncd  books  publisht by  Prof.
Lowell—"Mars,” “Mars and Its Canals.”
and “Mars as the Abode of Life.” He
was undoubtedly the leader in the investi-
gation: his death occurred a short while
ago. The writer is indebted to him for
most of thc material contained in this
article.

In treating this subject Prof. Lowell
attacked it from two angles. First, he
proved by analogy that life on Mars was
possible; then he detailed the evidence that
life actually cxisted there.

If it were proven that surface conditions
on a planet supposed to be inhabited were

By IVAN L. SMITH

almost identical with those on a planet
known to be inhabited, then the supposi-
tion that both planets were inhabited
would be well founded. Surface condi-
tions on Mars resemble terrestrial surface
conditions to a remarkable degree.

Our terrestrial day is 23 hours 56 min-
utes in length. Study of a prominent land
mass on Mars showed that the planet re-
quired 24 hours 37 minutes 22.1 seconds
to complete one axial revolution, and this
figure consequently has been generally
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accepted as the measure of the length of
the Martian day. The close similarity of
the Martian day to our own is at once
apparent. Furthermore, a comparison of
the inclination of their respective axes to
the planes of their orbits (Mars 25°,
Earth 23° 24') shows another striking
similarity. As the axial tilt governs the
difference in the length of summer and
winter days, it will be seen that the Mar-
tian day and night resemble our own strik-
ingly in length, both from day to day and
from .season to season.

The greater distance from the Sun and
the consequent lengthening of its orbit
have given Mars a year differing from
the terrestrial year. The Martian year
consists of 687 days, practically twice as
many as our own, but when we consider
some of the outermost planets, whose
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years equal many Earth-years, this dif-.

ference becomes of slight importance.
Since seasonal features are determided |

by the axial inclination and the length :

'

of the year, it will be seen that the Mar-;

tian season resemblés- our own closely, 1
except in the matter of length. Winter |
and summer appear alternately in the
northern and southern hemispheres, just
as we find them doing on Earth, and the
torrid, temperate and frigid zones have
nearly the same comparative width.
Lowell has determined the divigion of the
year into seasons to be as follows: Sprin
199 days, summer 183 days, autumn 14
days, and winter 158 ddys. . The lengths,
as will be seen, differ from that of the
seasons we know, but the proportions are
about the same. .

To all forms of life, of which we can
have any conception, the. prime requisites
for existence are air and water. The fact
that snow congeals at the poles of Mars
in winter and thaws in summer, is only
one proof that Mars has an. atmosphere.
Water-vapor could not be conveyed to
the poles and there deposited as snow and
frost by any other agency. - Refraction ¢
of light through the air at the planet’s
edges results in a “twilight arc,” which
was inadvertently measured when meas-
urements were being taken of the globe.
The air is remarkably free from clouds,
but clouds do materialize occasionally, as
an obscuration of the planet’s face is
mentioned by Lowell, attributed to clouds,
which measurements showed to be fiftcen
miles above the suriace. Without taking
up the point in detail at this time, certain
areas prove themselves to be covered
with vegetation, since they show progres-
sive seasonal change. The presence of
vegetation argues the presence of carbon-
dioxid and oxygen, since one is a nccessity
for plant growth and the other is a
product of plant life.

The question of water supply is an-
swered for any one, who can obtain the
use of a moderate sized telescope. The
most prominent featurcs on the planet’s
surface, and the earliest recognized, are
the dazzling white snow caps which cover
the polar areas. In midwinter the south-
ern polar cap stretches unbroken over
2,000 miles of the planet's surface, and
was easily seen by the writer with a six-
inch glass. With the approach of the
Martian spring the cap begins to contract,
and during the contraction is surrounded
by a blue band, which recedes as the
snow-line recedes and which varies in
width in proportion to the rapidity of
the melting. Various tests prove conclu-
sively that the band is water, and that,
conscquently, the polar caps consist of
snow or ice.

When you mention the polar caps, how-
ever, you have completely catalogued the
Martian water supply. Seas are notice-
able chiefly becausce of their absence. Cer-
tain areas, darker than the surrounding
surface, were long regarded as seas and
were even named as seas. The ‘“seas,”
however, refused to stay seas and by their
very unmarinelike behavior betrayed their
waterless state. In the first place, they
change color from scason to season; again,
their extent varies to a certain degree
from time to time; and finally, it was
discovered that permanent lines cross
their surface. No self-respecting sea will
allow permanent markings on its face;
and therefore, we must look upon the

(Continued on page 659)
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ble Disstar which Betell the ZR-2 Dirigible in \
[ ]

the Deplora!

er from Ruture Explosions or Fire Du
evelop a Bafer Method of Building a Li
in Designing a Vacuum Airship, while the

Da;
to

tes-Than
erits and Demerits of 8uch a Dirigible as well as
are Discust in the Article Presented Herewith,

l'minl Airships with a Combustible
-Air Flying Craft. The Illustration

N
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d, which Accident mhbcae‘tiﬁcd at Length in Our October Number,
8
bove

used Inventors and Engineers to Strive
Some of the Outstanding Features

Shows
Its _Lmlu Power Compared to the ZR-2,

Is the Vacuum Airship Practical? |

By H. WINFIELD SECOR

excited the minds of aviation en-
thusiasts by the news of a won-
derful new lighter-than-air flying

ECENT dispatches from Paris
and other European points have

.. machine which is said to be under con-
ﬁ;.‘ r':ﬁtion at Naples, Italy. Unlike the ill-

-ZR-2 and other dirigibles, including
't Zannaline huilt he tha Germns’ this
to employ no

um. In other

o do to make

have suitably

» exhaust the

ship will sup-

+ phenomenon

that air does

ct the weight

by Professor

of the Air as

ces per cubic

ne of the di-
n invented by
Gargiulo, and
a capacity of
to the large
computation,
his airship of
: would create
11,250 pounds,
is well to re-
: lifting power

- Lt

of the ZR-2 was about 50 tons. So far
the vacuum airship sounds like a good
proposition, but we are confronted with
the cold fact that from this gross lifting
power of 80%; tons, we will have to deduct
the weight of the airship itself, and it
looks very much to us as if, when this
is done, our net useful lift will be some-
where around the zero point.

Stop to think for a moment just what
kind of construction will have to be em-
ployed in building compartments capable
of being exhausted to almost a perfect
vacuum. You will remember that our
physics books taught us that unless a
chamber was very strong, it would col-
lapse, due to atmospheric pressure, when
a perfect vacuum was produced. nOf
course we cannot create a state of perfect
vacuity even in the laboratory to-day,
with our finest condensation and molecu-
lar pumps, and it will probably not be
possible to create a very remarkable vac-
uum in the airship compartments. It
would thus seem that after we have built
an airship with compartments strong
enough to withstand the outside atmos-
pheric pressure when the air is pumped
out of them (there will undoubtedly be
only a fair degree of vacuum produced in
the compartments), we can hardly expect
the airship to rise, even if it only has
to carry up its own frame.

602

The accompanying illustration shows
several ideas which would apply in de-
signing a practicable vacuum airship.
First it would seem almost impossible to
provide very large vacuum chambers, and
it . would seem advisable that these be
formed rather small and of spherical
shape, for we know that a sphere presems
the greatest strength of any geometrical
shape. These spheres may be made of a
light metal such as duralumin with ribs

or braces inside of them for additional °

strength, and they might be arranged in
groups, as shown in the illustration. All
of the spherical compartments in one
group would be joined together by suitable
pipes fitted with check valves, and at the
bottom of each compartment a pipe would
lead to a central control board, where
gasoline-engine driven vacuum -pumps
would connect with the pipe lines to ex-
haust the air from the chambers. Instead
of carrying sand or water ballast for
raising and lowering the airship, more or
less air could be taken from the vacuum
chambers fore and aft, so that the airship
would lower or raise its nose correspond-
ingly. Automatic vacuum valves could be
arranged on the control boards so that,
during a voyage when any of the vacuum
compartments might need re-exhausting,
this will be done automatically.
(Continued on page 670)
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of the Tower
e Revolves and Can be Tipt Gradually to Any Angle, the Planes

© 1021 by Bclence and Invention

for

es and Elevators

LANDING PLANE

Them to the Starting and Landing th
t.

The d Starting Devi: wn Above was Recently.Patemrted by an American Inventor. The Princi .
bﬁ.hm.ﬁhm h% ce Sho ras Sevce tb‘s’. by an American Inven! e pal Use of This Invention Will Undou

NE of the accompanying illus-
trations shows a scheme sug-
gested by an American genius,
one Raymond Noble Coffman,
whereby he proposes to acceler-

ate as well as decelerate airplanes, as
they move over a revolvable turn-table
erected on the top of a high building;
all: by means of powerful electro-mag-
nets. Several years ago an elaborate ar-
ticle appeared in the pages of this jour-
nal describing a scheme for stopping
large aircraft -quicklty, when ther had
powerful elec

landed, by means o

the aerial platform, similar to the ar-
rangement here illustrated. Mr. Coff-
man’s scheme, however, is somewhat on
the order of the electro-magnetic gun, in
that he proposes to rapidly accelerate or
increase the speed of the airplane by ex-

" Platform When Landing or
the Use of a Series of Powerful Electro-M ts. An Electric
A g e %h e Space, IO e ta Moun ed U:l.der the Plane for the umm‘ ts to Act Upott
The Magnets are Excited Progressively fo Acce erafe a Plane.

‘eather Conditions. An

. Sait Different Wind *
¢ Diffoce 'Made Flush with the

tro-"
magnets mounted flush with the floor of -

Iron Plate is Mount
Platform Floor.

citing the series of electro-magnets one
after another in rapid succession. As
the electro-magnet just ahead of the air-
plane is switched on each time, the one

“over which the plane had just moved is

cut out of circuit, and as experiments
with electro-magnets have shown, a very
rapid acceleration of an object in this

“manner is readily obtainable, Of cours:i

the airplane engine and propeller woul
help to shorten the accelerating period
considerably. In order that the magnets
can act on the plane properly to pull it
forward, one after another, there is an
iron plate fastened underneath the plane
on the landing wheel chassis.
Revolving Crane for Starting and
Landing Airplanes
The second. illustration herewith pre-
sented shows a very ingenious and inter-
esting device on which a patent has been
issued by Johnny S. Black, of New York
Citv. As the illustration depicts. Mr.
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Raise
or Descending in a Spiral in' Starting or Landing, as Depicted at the

tower-like structure, around the upper
part of which a balanced jib or crane
can revolve. Airplanes which may have
.landed on the ground, are run in thru
the doorways in the base platform, and
on to one of the large electrically op-
erated elevators, shown in the picture.
By means of the elevator the airplane is
raised to the starting and landing deck.
A loop of flexible steel cable hangs
downward from the outer end of the jib
arm in the manner indicated.

Airplanes designed to be started or
landed with this machine are fitted with
special collapsible hook members, which
are clearly shown in the photo. The
pilot pulls on two handles, which action
raises the hook members, and he re-
volves the plate on which they are
mounted, according to whether it is go-
ing to start off or land, as shown in the
two detail illustrations at the right.

When the “L” shaped hook members

.
l:hom Serves to Rotate the Platform to
e Magnet Poles and Windings Being
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The Thyroid Gland Affects Our Stature,

OU have often observed
giants and dwarfs at
the side shows of the

larger - - circuses and

without a doubt won-
dered how they “got that way.”
And the answer is “glands.”

Did you ever stop to consider
of what importance our glands
are in our system? By way
of explanation, let us bear in
mind that a gland is a cell or
group of cells; in the latter
form several may be linked to-
gether within a capsule or cov-
cring. These glands secrete or
climinate a complex fluid, as a
general rule, which fluid
serves to perform a variety of
functions.

Thus, the kidney serves to
remove urea from the blood;
the liver furnishes a fluid
which assists in the proper di-
gestion and assimilation of
jood. The Iymphatic -glands
found in the axillary region
under the arm, in the region of
the thigh and elsewhere in the
body, serve to secrete the fluid
known as lymph. These latter
glands are connected together
by a very complex network of
tubes and their secretion finally
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Our Glands—Their Importance to Health
By JOSEPH H. KRAUS

iver and Kidney Function Differently,
s AlAn~ 3 Qarand Acrte

Blan n in Nicastian tha

reaches the blood strcam, which
conveys it to all parts of the
body. The ductless glands are
however, the most interesting.
The glands described above
would be clast as having ducts
or otherwise tubes, which con-
nect a number of them to one
common tube thru which the
secretion passes, but in the

e e

A Normal Man Compared with Lady
Little and Miss Lonney Wagner. The
Midget is Claimed to Result from a
Lack of Secretion by the Thyroid Gland
inInfancy. She Measures 28 Inches in
Height, and Weighs_ 25 Pounds, and
is 23 Years Old. Miss Wagner is 7
Ft. 4 In. Tall, and an Over Secretion of
the Pituitary Gland Located in the Base
of the Skull is the Causative Factor.

[RUTERIERI)

ductless type, the fluid secreted
is taken up by the blood stream
entering and ieaving the gland.

The first one of these which
we will consider is what is
known as the thyroid gland.
This is located in the throat and
consists of two oval bodies lying
side by side on either side of the
trachea. These bodies are joined
together by a small isthmus.
What this gland does with ref-

(Continued on page 662)
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Guided Airplane MaKes
150 Miles an Hour

© 1921 by Sclence and Invention

This Aerial Railway Having Cars Designed Like Airplaass, but With the Advantage That They Are Guided Aloﬁ; Cables Instead of Having to Find Their Way Thru

Fog and Storm, Is Actually to be Built in England, Recent European Reports Indicate.

The Cars Can Attain a Speed of 150 Miles an Eour Easily, and May be

Propelled by Gasoline Engines With the Usual Air Propellers, or else the Propellers May be Driven by Electric Motors, Deriving the Necessary Current from the

Wire Cables on Which the Craft Glides. When the Cars Are in Motion There Is Practically no Strain Exerted on the Cables and Towers, as the Wings Will Exerta

Powerful Lifting Effect Sufficient to ‘’Float” the Car, While in Rounding Curves the Car Can be Steered by Means of Its Rudder and Tail so as to Minimize Any

Strains on the Cables. The Cables Pass Over and Under Alternate Grooved Wheels on the Extremities of the Wings, 8o that the Cars Cannot Fly Off the Cables,
if the Lifting Effect of the Wings Should Become Momentarily Excessive.

T has been proposed to build an aerial
railway, such as shown in our front
cover illustration, and also in the
accompanying view, in England and
other countries, the cars of these rail-

ways resembling giant airplanes, and the
speed at which they travel approximating
150 miles an hour. This speed should be
readily attainable by an aerial car such as
that shown in the picture, for the reason
that, when the car attains such a speed as
80 to 100 miles an hour, the wings will tend
to raise the car in the same way as an ordi-
nary airplane performs. Thus, the car
will exert but very little if any pressure due
to its weight upon the stecl cables along
which it travels. In other words, these
cables will simply act as guides, in much the
same way as (eneral Squier has proposed
the use of wires in directing radio waves and
currents, which system he terms, Wired
Wireless.

In the system we are describing, we have
a guided aircraft, and judging by the number
of accidents which have occurred, especially
instormy weather, when planes have become
lost, due to fog and clouds, and have at-
tempted landings in woody sections or other
impossible places with disastrous results in
many cases, this scheme of providing tracks

so to speak, for the airplanes, should prove
very welcome. All of the smoothness and
speed-abilities of the airplane will be re-
tained and at the same time you will know,
when you leave Chicago for example, that
you are going to reach the next stop without
landing in the top of a tree or some worse
place. Besides, airplane engines are not
absolutely infallible, and they have a habit
of stopping sometimes at very inopportune
moments—and when they do stop and they
won't start again with the aid of the seli}-
starter or otherwise—there is only one
thing for your pilot to do, and that is make
a vol-plane landing, and to be mighty quick
about it. Of course, the higher the free
airplane happens to be, the greater the
distance over which the plane can glide
before landing, but if you happen to be
flying over barren country which frequently
occurs, especially with long distance mail
and passenger 'planes, you do not always
lhave a good choice of ground on which to
and.

It is stated in reports from Europe that
they actually expect to build an aerial
railway like that shown, and presumably
from what information has been given out,
the cars will be propelled by means of
gasoline engines and the usual propellers.
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There is another way in which the cars can
be propelled and that is by electric motors,
the necessary current being supplied from
the cables over which the car travels.
These cables do not have to be as heavy or
as strongly supported as might at first be
imagined, for the reason already mentionad,
for when the airplane reaches a certain speed,
usually about 40 miles an hour, the wings
will start to exert a lifting effort and ‘the
cars, therefore, will be flying in the air in
the same way as if there were no cables at
all. But instead of flying free as our
ordinary aircraft do at prescnt, these cars
will be guided by the cables and will reach
their destination with clocklike regularity.
These aerial railway cars can be operated
in both directions of travel, the cars passing
one another side by side, or else one above
the other, depending upon the design of
the supporting cables and towers. Note
that the grooved wheels pass over and under
the cables alternately, so as to retain the
craft on the wires.

One of the outstanding features of such an
aerial railway, which would be a big boon
to passenger and freight transportation in
any country where large areas of territory
are to be served, such as in the central and

(Continued on page 643)
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Electric Heat MaKes Gas Cheaply

By EDWIN IRVINE HAINES, B.S.

LTHO the industry of gas manu-
facture is one of the greatest in
the country today, surpassing al-
most every other in growth dur-
ing the past twenty-five years, it
is a surprising fact that, while designs of
existing gas plants may have been slightly
improved, or small changes made in their
equipment, there has been no material
change in the process, or principle, of

RemarKable New
Process Which Low-
ers Cost More
Than One-half

The method of operation is briefly as
follows: The generator is heated to a re-
quired temperature, white heat, and a
blast of the hot gases from the generator

washed, scrubbed, and purified, is past
into the holder ready for the consumer.
After a production of about 3,750 cubic
fect of gas, a period of 8 to 15 minutes
duration, the temperature of the checker-
bricks becomes too low for efficiency, so
that they again have to be heated to the
required incandescence, this taking from
4 to 10 minutes. So the operation con-
tinues. 8 to 15 minutes runs of gas. fol-

Dedcig of Apparatus for the Manufacture of Carburetted Hydrogen Gas by an Electrical Process, Recently Patented by B. Van Steenbergh. The Heating of the Oil
an

ater by the Electrical Furnace or an Ordil:llrl!'h?;.)ilerA is

Cost is Reduced 56.4 Per Cent or Mor~ than One-
City. 34t is Said That a Better and More Reliable
L duction per 1,000 Cu.

manufucturing gas in over a quarter of a
century.

Abouyt 70 per cent. of the 2,500 gas plants
now in operation in the United States
vtilize what is known as the Lowc process,
by means of which heating and illuminat-
ing gas is produced from the decomposi-
tion of steam thru contact and union with
carbon at a high temperature. followed by
the addition and mixing of oil in a cer-
tain proportion, and ignition or heating of
the mixture.

The apparatus employed in the Lowe
process comprises (1) a generator, or
closed cylinder, filled with broken hard
coal, (2) a -carburetor, or enriching
chamber, and (3) another chamber called
a superheater, the latter two compartments
being filled with cross-layers of common
bricks, called checker-bricks.

outlet is forced thru the carburetor and
superheater checker-bricks in order to heat
them in turn to a high degree, the opera-
tion taking about an hour, while a large
percentage of heat passes off into the at-
mosphere.  When the checker-bricks have
been heated to a temperature of 1,200 de-
grees Fahrenheit, the hot air blast is shut
oft, the apparatus is scaled up tight. and
steam is past thru the incandescent coal
in the generator, which decomposes into
a mixture of carbon monoxide and hydro-
gen, called water gas. After the latter
has been past into the carburetor, oil is
sprayed into the enriching chamber, which
oil becomes gasified or converted into
hydrocarbon gases. The mixed gases after
passing thru the checker-bricks in the car-
buretor, go thru the superheater, and the
gas fixt by the superheating, having heen
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tional at the Start of the Process. Using the Van Steenbergh Process for Manufac
Plant is Being Fitted with This New Apparatus and Will Shortly
uality of Illuminating Gas Can be Manufactured with this Process Than Ever Before, and that the Cost of Pro-
t. of Gas Will be 40 Cents, With the Present Cost of Coal and Other Materials. :

ing Gas, the
e Put Into Operation, Near New York

lowed by 4 to 10 minute delays in pro
ducing the water-gas and in heating the
checker-bricks. In 8 hours from 16 to 32
runs are made, with a production of ap-
proximately 60,000 cubic feet of gas, at a
cost of about $66.00, or $1.10 for every
1.000 cubic feet of gas produced, as based
on plants operating near New York City.

In the contact of the steam with the
incandescent coal, and of the oil with the
heated checker-bricks, a considerable por-
tion of these constituents is destructively
decomposed into lamp black, and tar, thus
cntailing waste, while the introduction of
air during the process contaminates the
gas with nitrogen and carbon dioxid,
which possess neither heating nor illum-
inating value.

By substituting electric incandescent

(Continued on page 677
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A Washout 3Signal for Raiiroads

By H. N. RIRR

Washouts on &ilﬁoa.ds, Particularly in the Western Part of This Country Where Many Rivers Rise to a Dangerous Height Several Times a Yenf Occupy the News
ec

Columns of Papers Quite Frequently.

Here Is a Newly Proposed ‘‘Wa
Lamp or Lamps, Placed at Some Distance from the River, Is Connected with an Oil Chamber and a Series of Pierci

ut Signal” for Railroads Which O

tes as Follows:—The Electric

Mechanisms, Which in the Event of a Wash-

Out are Disrupted by the Weight Shown Being Washed Loose, Allowing the Oil to Escape from the Float Switch Chamber and Causing the Signal Lamp to Flash.

H1S appliance consists of two

iron posts that are placed at any

point that is considered to be in

danger of possible washouts. The

posts are on small concrete founda-
tions at the side of the track at a distance
from the danger point sufficient to allow
the use of the brakes in time to stop the
train before the washout is reached. The
object of having two posts is to give warn-
ing in both directions. .

The posts are hollow and have at their
top a red light which is run by dry batteries
contained in the posts. Below the batteries
is a switch that is operated by a float mem-

ber that floats in a small oil tank within the
post. At the bottom of the tank is a small
lead pipe that runs along beside the track
about one foot below the surface of the
ground. - This pipe connects both posts
and their tanks. Along its line it has
piercing chambers on the upright sectional
pipes that are hollow and contain a wire
that is connected to a lever in the piercing
chamber. This wire is also connected by
short brass chains to each section of pipe.
Now if the water should undermine the
track it would cause these pipe sections to
fall and pull the wire that would work the
piercing lever, and the oil drum would

be punctured and the oil would run out.
This would cause the floats to descend in
the light-post, and would operate the switch
thus the circuit would be completed and the
red light would be shown to warn the engine
runner of danger.

If the railroad bed was too stony, wire
loops of heavy copper wire would be
looped directly around the pipe and the
other end would be attached to rocks in the
bed. 'lf water should undermine the rocks,
the wire would break the pipe and cause the
oil toleak out and the lights would be lighted
as above described.

Dehydrating Fruits and Vegetables

We illustrate a do-
mestic dehydrator
which is designed to
dry fruits, vegetables,
and other food prod-
ucts, so that they will
last indefinitely, will
not lose their fresh
flavor, and can be re-
stored totheiroriginal
conditions by soaking
in water. The preser-
vation of food by dry-
ing is a very ancient
art, and during the
World War a good
deal was said about
it, and it was rather
extensively applied.
The belief is that our
housewives fail toad-
equately realize the
value oy dehydration
for preparing vegeta-
blesfor use in the win-
ter months, and the
inevitable waste of
fresh vegetables can
beeffectively combat-

o N
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ed by the dehydration
process.

The supposed se-
cret of the new dehy-
drator which we show

‘‘Domestic Dehydrator,”
Which—Its Inventor and
Authorities
Tested It Declare—
Fruits, Vegetables, Etc.,
0 t They Retain

Will Regain Their Orig-
inal Size and Color.
The ‘‘Secret” of the New
Del tor Is Said to be
ton, “Not's Thine but
tion. ot a i ut
Water Is Removed from
the Food .
Hence the Addition of
Water to the Dehydrated
Food—Which Keeps in
Climate—Means Vir-
Fresh Fruitor Vege-
tables.

in our illustration is
said to be its slowness
of operation. It is
claimed that nothing
but water is removed.

— -
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An Amphibious Gun Tractor

UR illustration shows an amphibious .
gun mount tractor which has just been
completed and can travel under water

toa depth of 7 to 8 feet, just as well as it can
on dry land. Of course, the seat of the
driver must be arranged so that he keeps his
‘head above the water. This under-water
tractor has been perfected by the simple
expedient of adding additional sections to
the periscoq_e, which carries air into the car-
buretor. The tractor hauls a three inch
field gun and brings it to terra firma ready
for action. One photo shows the tractor
Eoing. backward at the rate of 10 miles per
our in a stream of muddy water where the
bottom could not possibly be scen. The
second photo illustrates a demonstration of
the tractor with a three inch field gun
mounted, beforea U. S. artillery officer.

The World War demonstrated to military
experts that such a tractor as the one here
illustrated is almost imperative, where open
warfare is to be carried on, even tho there
are not many rivers to be forded, for when
heavy rains inundate the terrain, many
small streams and rivulcts are formed.
Under such conditions hundreds of what
were impassable roads confronted the
officers in charge of the Allied Armies and
the realization of the capabilities of the
amphibious gun tractor will cause it to meet
with ever increasing favor.

It may sound somewhat extravagant or
superfluous to suggest that such a tractor be
developed a step further, and designed with
a suitable housing for the driver so that it
could navigate under water, but such a de-
sign might prove very valuable for attack-
ing across bodies of water such as the river
Meuse, which was charged time and again
under fire with a terrific loss of lives of
American troops. This river like many an-
other was raked with German machine-gun
and artillery fire. If armored under-water
tractors had been available, troops could
have been taken across the river under
water and hundreds of lives saved, for when
the Yankees reached the enemy side of a
river, the Boches rapidly surrendered their

machine-gun and rifle pits without further
loss of blood. Over 2,500 men laid down
their lives along the bank of the Meuse in re-
peated attacks during a three day attempt to
cross the river, and in the first successful
charge at the end of the third day but forty
men survived the crossing as the detach-
ment swam the Meuse, carrying no rifles
but only automatic pistols. Many of the
men were either shot after jumping into the
water or else succumbed to the exposure and
to their inability to swim. If such tractors
as these, capable of traveling under water
had been available, this great sacrifice of

human lives would have been obviated or
greatly reduced.

We mean, of course, large size under-
water tractors having a compartment,
something on the order of the larger tanks
used in tie World War, which would hold
possibly a dozen soldiers or more. In
this way troops could be carried under
instead of over a river in making a direet
assault on an enemy strongly entrenchcd
on a river bank. Such an amphibious
machine could be arranged to rise to the
surface when necessary by means of buoy-
ancy chambers.

- Giant and Pigmy Electric Fans
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HERE is no question but

that the electric fan has
got into such universal use,
that it has ceased to be re-
garded only as a luxury and
comfort and has now mount-
ed to the status of a neces-
sity. Soatlast the manufac-
turers have awakened to the
ideaof makingthisnecessary
comfort - producing article
an object of beauty as well
asof luxury. The New York
Edison Company recently
placed on display some new
models of household fans,
which certainly indicate a
great advance 1n the line of
appearance over the none
too beautiful articles to
which we have been accus-
tomed in the past.

And now leaving thesmall
fans adopted for office and
parlor use, we come to one,
which, instead of being ten
or twelve inches across, has
no less a diameter than
twelve feet. When this is
rotated, it produces a blast
of 150,000 cu. ft. per min-
ute. In a conduit of 150
square feet cross-section, the
air would flow at the rate of
a mile in five minutes.
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What are Sand and Water Spouts?

Those Who Have 'l‘nveled Over the Great African Deserts have Written

Their riences with the Rapidly Moving ‘‘Sand

NLY its well-established name re-
quires that the waterspout shall
be specifically mentioned, since
mechanically it does not differ
essentially from the tornado. In

fact, a. tornado becomes a waterspout as
soon as it passcs to sea, while a waterspout
becomes a tornado immediately it invades
the land. So says Prof. Humphreys in his
“Physics of the Air.”

The waterspout, like the tornade. origin-
ates well up in the atmosphere, and is es-
pecially frequent in those regions where
adjacent winds, usually the one above the
other, have different directions; hence.
where the counter-trade winds, overrun-

are Whu'lmE g Shell-Like Columns of Suld Resulting from Cyclonic Wind-

'Sand Columns.” These

Whirhn(

ning the trade winds, occur at ordinary
cloud or convection levels; along the belt
of doldrums, when considerably removed
from the equator and flanked by opposing
trade winds; and along boundaries of
sharp tempcrature contrasts, such as the
northern border of the Gulf Stream. In
all such regions vertical convection may
induce a more or less violent whirl in the
same manner as that causing the tornado.

Occasionally small whirlwinds start
from the surface of lakes or other bodies
of water during calm, hot weather. The
strongest of these produce cloud columns,
due to expansion, which are often called
“waterspouts.” tho of radically different

“Wntet Spouts” are Caused by the Whirling Column of Air Accom £
Across the Water. The Water Spout Is Composed of
of Water Particles; Sailors Used
Cannoas to

to Shoot at Them wnh
Break Them Up. -

origin from that of the waterspout above
described.

Water spouts used to be thought quite
solid in their make-up; and it was believed
that a well-dirccted cannon shot would
sever one of these spouts, and remove the
awesome menace. But the water spout,
like the sand column, is composed of a
hollow whirling wall of water particles.
and is not a solid column of water. Thus
the cannon shot would be of no avail

SAND COLUMNS OF AFRICA

One of the little known phenomena of
nature which travelers who have crost the
great sand deserts of Africa, may have

(Continued on page 654)

Three New Science WrinKles

In the accompanying left-hand illustra-
tion we sec Herr Karamel of Berlin steer-
ing his amphibious autoboat, the Autogen,
his own invention. The recar wheels of
the vehicle are fitted with small paddle
wheels, placed between the road wheels
and the hull and covered by the wide mud-
czuards to prevent splashing of the occu-
pant. The single front wheel, having disc
sides, resists side motion through the water
and is an effective rudder. A nautical
touch is given by the marine steering wheel.

NON-REWINDING FILM REEL.

This photograph represents a new in-
vention which takes the place of the lower
magazine of a motion picture machine
adding a feature which does away with the
second winding of the film. This, however,
does not involve discarding the present
construction, but embodies with it the com-
bination of a reversing reel and means for
holding standard reels also.

The basic principle of the invention is
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a rotary contracting drum which winds
the film from the outside and finishes in
the center, by means of ten fingers which
travel with the drum and hold the film
outward. As the film builds up the fingers
yield inwardly and at the point where thce
film enters, these fingers are lifted and
lowered again by positive cam action,
without a spring. With this new device
the film is taken from the picture machinc
(Continued on page 654)

ay
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A Home ‘“Movie” Phonograph

fe?

Photograph at the Ri
ed on the Screen in

7

NE of the earliest ideas in connection

with the phonograph was to synchron-

ize it with moving pictures, so that
there should be presented a complete play
to the public. If the synchronism is
defective the results are disastrous. The
actor's mouth will be seen open when no
sound issues from'it, and when the lips
close the sound may be at its loudest.
W present to our readers an illustration of

Phonograph Has Become a Permanent Fixture in Our Home-Life
chine 5&‘! Would Not Only Provide Us with Pleasant Musical and Vocal Selections, but Which

a new English parlor apparatus designed
for this purpose.

On the upper stage is a projection machine
and the film is there seen with one end
threaded into the projector. Below in the
base of the cabinet is the phonograph proper.
The reproducer is seen below and from it
the sound-horn rises into the sound amplify-
ing chamber with its louvered opening.
Installed in the body of the machine is an
electric motor wit’, control rheostat to

Everywhere Today, but Recently There Has Been a Great Deal of Interest Manifested in
t Sho: New English Machine Which Does This Very Thing, and M ﬂ%mg“c?ﬁmgcm&eﬁ‘ﬂmﬂ?m&

ws a New c es This oreover ynchronou ovie es

xact Step at All Times with the Music Given Forth ﬂm the Sound Chamber. As Will be Seen the ‘lxﬁmh tlunlidi:{
Record Is in the Lower Compartment, While the Collapsible Projector Is Mounted on the Top of the Cabinet.

The
ble Supporting

drive the phonograph and the projector.
In a small apparatus of this type, the illumi-
nation given by a Mazda lamp is all suffi-
cient, so that the annoyance of an arc
lamp with its rheostat and carbons is not
present.

The illustrations tell the story. The
general lay-out of the machinery is very
clearly shown and in one of the cuts the per-
sonal element enters, where we see the
family audience looking and listening.

Electric Trouble Detector for Autoists

. The instrument combines five instruments
in one. It is so designed that a series of
simple tests, read-
ily made and requir-
ing no special electri-
cal training, will en-
able anyone with this
instrument to discover
the cause of any de-
fect or failure in the
generator, starting
motor, lights, horn,
switches, wiring, bat-
tery or ignition ap-
paratus. .

With the detector is
furnisht a complete
and easily understood
instruction book. This
book is an excellent
textbook for wiring,
electrical troubles, etc.

The testing appara-

tus is a combined
voltmeter and am-
1

meter, with 3 voltage and 2 ampere scalcs
for accurately testing any electrical pressure
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or current found in automobile equipment.
The makers furnish leads, props, clips,
and a Cadmium test
electrode. There are
no external shunts.
The instrument com-
bines a voltmeter read-
ing from zero to 30
volts for testing the
generator; lights, horn,
etc., a voltmeter read-
ing to 3 volts for bat-
‘tery cell tests; a volt-
meter reading to 3/10
volts for testing ar-
mature and field coils;
an ammeter which
will measure current
up to 300 amperes for
testing the starting
current; and an am-
meter for current
from zero to 30 am-
peres for generator and
other low current tests.
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Movie Star Sees Eleetric -

Potato Peeler

| -1 ]

Motion picture stars have something else to do besides looking
pretty when the director yells “Go.” Here we see Miss Mar-
jorie Daw, famous movie star, being shown the wonders of the
clectric potato-peeling machine in the kitchen of the steamship
“Yale.” The details of the machine which are simple, are being
explained to the fair Marjorie by Mr. A. L. Levy.

It is an interesting fact that practically all of the modern
hotels as well as ships, even the smaller establishments, perform
most of their kitchen work by means of electrically-operated
machines. Chief among the kitchen details accomplisht in
this way is the peeling of potatoes. There is usually but one
thing left to do after the machine has peeled the potatoes—
several bushel of them or more, depending upon the size of the
machine—and that is for an attendant to cut the eyes or spots
out of the potatoes, which is ac-
complisht usually by pushing the
potato against the revolving
cutter.

Scientists tells us that if we
want to realize the real benefit
from eating potatoes, we should
not peel them, but should cook
them with their jackets on: so
as to preserve the highly desir-
able vitamines, which reside just
under the skin.

Omne Million
Volt

Recent spectacular experi-
ments at the Pittsfield, Mass.,
experimental station of the
General  Electric  Company,
were made in the production
of one-million volt potentials.
Each stepping up of the poten-
tial was watched and followed,
and eventually as the final mil-
lion volts potential difference
was reached, tremendous dis-
charges were obtained. one of
15 ft. is illustrated in our cut,
and the foundation at least was
laid for the development of the
cconomical transmission of
power over great distances. It
was ascertained that the ex-
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‘- ‘This Machine Detects

Liars

[

William Moulton Marston, a Boston lawyer and scientist,
is shown here with his scientific Lie Detector. Three complicated
pieces of machinery are used to detect deception in a witness or
other subject.

First—The Chronoscope. It measures in hundredths of a
second, the time the witness takes to answer questions—innocent
questions and questions connected with the case under considera-
tion are verbally shot at him. He can’t lie without hesitatin
a fraction of a second—and the chronoscope measures ang
records the delay with deadly accuracy.

Second—The Kimeograph. This measures the respiration of
the suspect as he answers questions and records it in traced
graphs or curves on a smoked cylinder. And a man breathes
differently when lying.

Third—The Sphygmometer.
This charts the blood pres-
sure during the questioning.
When a man is lying his systolic
blood pressure rises rapidly in a
Aying curve.

Scientists say that if a subject
reacts guilty to all three tests
his deception or attempts at de-
ception are practically proved in
the full scientific meaning of the
word proof.

Power

Transmissic

ternal diameter of 1,000,0
transmission line wires R
have to be as large as 4 i1: ¢

A steel core conductor .t
proper wires wound arou:.« ...
outside was also among
possibilities tried out suc. .
fully. The large diameter ..*
ductors were found nece -.ar
to reduce the corona or - .
loss to a practicable value. -
rents at such potentials al. .
tend to leak off small or po : . i
conductors  excessively; i
large 4 inch conductors pr--ci
a more casily rounded surin
thus minimizing such leak. . -
which of course is a direct . -
of electrical energy.
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3

" devices and instruments, not to
mention the cushion in our rubber
heels, is.by no means a new or an

invention. Many insects have

3\ HE air cushion of which we hear
. - so much in all kinds of mechanical

original

them, and especially the grasshopper, -

which was in existence during the car-
boniferous period when coal was formed.
- All softer parts of an insect are enclosed
in a more or less hardened chitinous cover-
ing, which is commonly called the outer
skeleton. \Within this skeleton all muscles
and meaty parts are formed and, when the
grasshapper lands after jumping, it would
receive a slight jar, if no means of absorbing
it were provided. Of course the joints take
care of part of the shock, and the few
bristle-like hairs found on the extremity also
do this. But even these are insuthcient
to absorb the entire jar. Therefore Nature
went to work and evolved an air cushion.
This air cushion is situated at the extreme

The Production of Colored Cotton

A. W. Brabham has submitted to the
Cotton Exchange of Savannah, Ga.. four
samples of colored cotton—light brown,
dark brown, light green and dark green.
They are the results of years of experi-
mentation. Mr, Brabham says that other
colors will appear when a number of cot-
ton plants in his garden, that are not yet
fully grown, begin to bear.

The botanist has not yet been able to
produce black cotton, but he says he will
do so in time. It would have appeared
this year, he contends, if a package of
the seeds of a bluc-tinted cotton mailed
to him by a botanist in Delhi, India, had

.Animals That Have ‘“Rubber Heels”

By Dr. ERNEST BADE

tip of the tarsus and just be-
yond the two claws of each
foot. The claws help to keep
the insect in precarious posi-
tion where, without them, it
would inevitably slip. By
their means it can find lodge-
ment on smooth grasses.

The air cushion of the
grasshopper is a round ball
filled with air and also pro-
videl with a few hairs.
These in a large measure, ah-
sorb the shock whenthe insect
lands on some rock or hould-
er. Of course, when it lands
on some herh or grass, the
shock is absorbed by the
swaying plant. Other insects
have their legs adapted for
special purposes, and these
are dependent on the mode
of life of each in:lividual.

not gone astray. Mr. Brab-
ham has sent for another
package of these seeds, and
he is convinced that if he
crosses them with certain of
the cottons he has alrcady
grown the result will be black.

Luther Burbank once told
Mr. Brabham that he would

produce black cotton for a
million dollars. Mr. Brab-
ham replied that he thought
he could do it more cheaply,
and thereupon started his
experiments,

Foot.

The Upper Photograph Shows the Jumpi of the Grass-

hopper %nth Its grmzll Air Cushionjnt m:bt::me Right or at

the Tip of the Tarsus, and Just onnd the Two Claws of Each
These e Ingect i i

tions. The Lower Cut Shows the Air Cushion Magnified.

Claws Help to Hold in Precarious Posi-

“Shimmy’’ Board for Testing Batteries

A vibration board, which operates with a
“shimmying”’ effect, has been designed and
built by the Investigation and Testing of
Electric Batteries Section of the National
Bureau of Standards for the testing of stor-

age batteries. This testing equipment dif-

fers from previous designs, in that the

batteries are jolted by the movement of
springs, thereby mniore nearly duplicating
the conditions with which they are sur-
rounded in actual gractise. The influence
of jarring on the life of the battery, as well
as the relative durability of different types,
will be revealed by this newly-constructed
apparatus.
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The “shimmying’’ motion is obtained by a
simple eccentric or cam action, the eccentric
being keyed to the shaft of a motor and
transmitting the movements downward
against spring tension. The springs are
visible in the illustration, and the battery is
seen in place on the board subject to vibra-
tion. The motor is quartered under the
controller box, which is on a platform. A
field rheostat, on a rack, regulates the speed
of the motor, its range of frequency being
from 300 to 1,200 r.p.m. A tachometer is
secn at the extreme left of the photograph,
while the cam which operates the vibration
board is under cover, located between the
battery and motor.

Similar apparatus, previously built for
studying the behavior of storage batteries,
when used on automobiles, were operated in
the absence of coil springs. This omission
made difficult the duplication in the labora-
tory of the actual conditions to which bat-
teries were subjected on automobiles. The
“shimmying"’ effect should yield information
on defective lead burning, and should indi-
cate the slopping of acid or electrolyte
around the terminal point. The life of a
storage battery in use may vary from a few
months to four years or longer.

This is not the only application of a
shimmy board as electrical and other
manufacturers have used a similar arrange-
ment for testing various other devices
and instruments. Telephone manufactur-
ing concerns have used a similar vibrating
table for carrying out a test of twenty-four
hours or more on microphones, for example.
Other manufacturers have used this vibra-
tion test for determining the reliability of
electric measuring instruments.

Contributed by S. R. WINTERS.
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Machine Reads" Your Character

7 TV\HE accompanying photographs show
a machine, which, we take it, is the
very latest invention for reading your

moral character by exact measurement;
that is if you believe in phrenology, or
reading character by the shape and size
of the head and as well as by the degree
and location of the various bumps and val-
leys of the cranium.

The name of this new character reading
machine is the Plastometer and it was per-
fected by Prof. Burger of . Berlin. Prof.
Burger claims to read your moral char-
acter by the millimeter. He says that with
the aid of his instrument one can, in one

hour, look into the life of the soul and
body, which otherwise would take months
of keen observation. He also claims that
his apparatus will aid the authorities in
gict(lermining the moral character of crim-
inals.

One of the photographs shows Dr. Bur-
ger measuring the moral character points
of a young lady patient, while the second
photo gives a closer view-of the lady’s
head with the instrument in place. All
of the adjustable rods and correlated parts
of the instrument are finely calibrated,
so that the position of any of the meas-
uring rods can be instantly read off on the

scales. By checking up the
measurements obtained
from a patient’s head, with
those obtained from thou-
sands of other people, and
by carefully studying the
characteristics resulting
from a given size and
shape of head, the sub-
ject’s mind can be judged,
it is claimed, quite accu-
rately. In other words,
there is nothing mystical
about the instrument or its
use, any more than there
is in modern palmistry.
You have your hand reac
by a Gypsy palmist and
hecause her clothes are
bizarre and her manner
mysterious, you think
quite possibly that she pos-
sesses some special God-
given faculty for telling
you your personal life and
details of the past, present
or future, by looking at
the lines in your hand.
There is no such thing,
so far as the “mystery” is concerned, and
all that the palmist can do or ever has
done, is to make a special study of thom-
sands of hands and then, by utilizing the
mathematician’s well known law of awver-
ages, he or she learns to judge almost in-
stantly the mental traits of the subject
before them. The accuracy of palm read-
ing is claimed to be about 72 per cent..
and the same percentage may be taken as
approximating the accuracy of the result«
obtained with the machine devised by
Prof. Burger for judging character by
measuring the size and contour of the
head.

Mailing Machine Eliminates Stamps

A machine for stamping envelopes, car-
rying out a process to take the place of the
manual " application of postal stamps, is
illustrated here. No "postage stamps are
used. The machine at the rate of 250 en-
velopes per minute stamps the letters with
a printed mark. The Post Office authori-
ties set the machine, lock and double seal
it. It is then ready for use. The en-
velopes are put thru and the counter of
the machine determines how much postage
is to be paid. It prints on each envelope
the name of the office, and the time of
mailing, exactly as in the present
stamp cancelling machine. The imprint
which it puts upon the envelope is of the
size and shape of the regular Post Office
cancelling stamp, and is to be a legal
substitute for the postage stamp. It con-
tains the inscription, “U. S. Postage Paid
2¢.” To purchase postage the lessee of
the machine'carries a meter like apparatus
to the Post Office, where an employee sets
it for the amount of postage required, pay-
ment being made in advance. The meter
has a range large enough for 100,000
stamps less one.

Business houses will welcome with open
arms this postal stamping machine for
one of the greatest nuisances and time
wasters in office and mail order work
has always been the item of postage
stamps. It is, moreover. a dirty, messy
job having to moisten several thousand
stamps and place them all on envelopes.
one by one. If nothing else the job of
pasting the stamps on the envelopes would

be called an entire waste of time and labor
by any student of efficiency engineering,
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as it is being applied to our modern office
and factory systems everywhere to-day.
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The Royal Physico-Technical
Institute at Berlin

E present here-
with several illus-
trations of the ap-
paratus in the
Royal Institute in Berlin,
which is a sort of Bureau of

Test of a High Teasion Insulator for Bare Con-
ductors Under Artificially Produced Heavy Rain.

Formation of Sparks in the Testing of an Insulator at a Teasion of
175,000 Volts. This Test Always Presents a Spectacular Sight.

Armature Winding by Machine

' over Wind any

The makers of a new armature winding
machine claim for it that it will do the work
of four men at the expense of one man's
time. It winds any type or size of armature
up to 1 horse power, without removing the
commutator. It weighs only 65 pounds and
may be driven by hand or power. It is

This Armature Winding Machine Which May be

Manually or Motor-Driven, Is Claimed to do the

Work of Four Armature Winders, and It Will More-

or Size of Armature Up to One

Horse-Power, Without Removing the Commutator.

It Counts the Turns mg u’ll‘lwim the Leads Auto-
ma y.

especially designed for repair shops and
small manufacturers. It winds with uni-
form tension, counts the turns, and makes
and twists the leads. It is said that a one
horse-power armature may be wound in
twenty minutes on this machine.

Those who have ever had any experience
in winding uotor or dynamo armatures will
appreciate what an advantage and time
saver a machine of this type really is. It is
very difficult or at least it has been, to en-
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deavor to wind armatures automatically by
machine, owing to the very small space into
which the wire has to be wound for each coil,
and particularly on account of the fact that
the end turns of each coil have to be over-
lapt or wound onc over the other. From
this it may be seen, and experiments invari-
ably showed, that owing to this intricate ar-
rangement, the wires would tend to overlap
or catch in the wrong slot, not to mention
several other difficulties, which showed
themselves whenever an automatic machine
was devised to wind armatures of the hand-
wound type.

Armatures such as used in machines
above 1 H. P., which are usually wound
with form wound coils, each coil being a
separate unit, do not require any machine
for their winding, the armature winder
slipping the unit coils into the slots, one by
one, and hammering them into their respec-
tive slots, one after another. But for the
hand-wound armatures, which do not em-
ploy form-wound unit coils, an armature
winding machine is a very necessary and
desirable device. :
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Editor’s Mail Bag

THOSE COVERS.

Editor SCIENCE AND INVENTION:

1 would like to make a suggestion in
regard to your publication. In making
up a front cover I should think it more
appropriate and advisable to have a design
less fantastic. 1 realize that probably
yvou expect these monstrous and perhaps
slightly inconceivable designs to attract
the eye of the public while passing news-
stands through the very idea of their mag-
nitude and uncomprehensiveness. You
also probably rely upon the merits of the
magazine proper to hold the subscription
of your steady readers. Yet | would
suggest that a more scientific realism be
substituted for, or added to the inventive
imagination now existing, for even steady
readers must be satisfied once in a while.
By this I do not mean to say that your
cover designs have never been good, for
many have been excellent, as for example,
vour butterfly design. But please make
them more common and more numerous
in your coming issues, and, if possible,
have them bear directly on your biggest
feature in-that particular issue instead of
some unimportant article.

Another suggestion is that you keep to
your original field and not branch off into
the gilded scientific field which is already
occupied quite nicely by several other
magazines. . .

Lastly, I wish to express my sincere
liking &))r your articles on ‘‘Popular As-
tronomy,” ‘“‘Practical Chemical Experi-
ments,” and the department known as
“The Oracle;” and also my_appreciation
of your sportsmanlike spirit in publishing
the ‘“Editor's Mail Bag,"” containing such
letters as this one.

TempPLE C. PATTON.
26 Valley Road,

Milton, Mass.

(The year, let us say, is 1821. An in-
trepid man with a little imagination prints
a scientific magagine, called, let us say,
“Ye Science for All." On his covers he
shows successively the following ‘‘dreams’:
.1 man soaring in a flving machsne. A steel
vessel holding a score of men running below
the surface of the sea. A man in London
talking to a man in Paris thru a thin wire.
- carriage running iwithout a horse. A
message flashed from shore to a ship in mid-
ocean. A 10-car train running below a river
bed. A 60-story steel building. A machine
that speaks and siags. Pictures that move
on a screen. .1 machine to sce thru your
fesh and show your bones.

What would the 1821 critics have though!
of such crasy ‘fantasti” covers? The
publisher probably would have landed in an
insane asylum or worse: andyin less than 100
years all of these fantastic dreams came true.

Some of our covers may look funtastic
- -now. But how our great-grandchildren
il smile derisively at our feeble attempts to
portray the future! Our imagination is far
too poor to even express a fraction of the

wonders lying beyond.
—EDITOR.)

TOO FANTASTIC—BUT TRUE.
Editor SCIENCE & INVENTION:

I have read SCIENCE & INVENTION for
a number of years and I really think that
it has deteriorated a little. It is a very
good magazine, however, and | get much
benefit out of it. .

There is one feature of vour magazine,
however, that amuses me, but which to

others is probably great. You are mak-
ing many efforts to impress upon your
readers the more profound problems of
our existence, but the articles you use
to do it are too imaginary to be true.
I have studied for some time on some of
the “life"” problems you present, and while
I do not wish to appear as a ‘‘wise’’ one,
I will say that I think you often overstep
the bounds of good solid reason.

A great many things that the ancients
taught are slowly being accepted by science
as facts, where in the past they have been
pooh-poohed at. Still other things taught
by the ancients will be accepted. They
had some wonderful views and explana-
tions of life. Don’t you think that some
of them would stand investigation®> When
science began to be called Science, it looked
down on the ancients, and discarded the
old theories without investigation, a wholly
unscientific procedure. Now investiga-
tion of the old ideas is upsetting many of
the modern ideas. :

So with 'a great many of your articles,
they are looking ahead into the future,

7 E invite our readers to use these
columns for discussion on all sub-
jects of interest to them. We aim

to make this page an exchange place for
ideas and invite discussion. As hundreds
of letters are received weekly, il is mani-
festly impossible to fublish all of them,
and we aim to publish only the more inter-
esting ones. Try to keep your communi-
cation within two hundred words, and use
only one side of the paper when writing.
It 15 not possible to answer communications
addressed to this department by mail due to’
the great influx of communications received.
—EDITOR.

disregarding the work of the past. The
past 1s the place to get inspirations for the
future. If some of those articles are ex-
amined under the light of old knowledge,
which is beginning to be accepted as truth,
you will find they are but shells of fancy,
spectacular, and all that, but lacking a
sound reasoning basis.

Too many of your articles assume the
grossly material aspect, as tho the prob-
lems of life could be solved by the use of
material things. When will man finally
realize that there are two things in the
world—matter and the not-matter”

Your popular astronomy articles are
good, and so are vour chemistry articles,
vour nature articles are good, and articles
like your “Airplane or Battleship—Which?”
are good.

Your article, “Movies of the Future,”
is a little too fantastic for a magazine of
the standard you have maintained, tho
it could be toned down quite a bit, for if
vou left out the statement about teaching
dancing and piano playing, it would be
quite reasonable, and it would still be
reasonable if you had arranged for dancing
to be taught in a better manner.

“Disease Microbes Thrive on Money"”
is good. The article on the Aurora is
ood. It is good all the way thru, except
or some of those stories, fantastic, and
outdoing Arthur Train, and leaving the
author of “Twenty Thousand Leagues
Under the Sea" buried in shame, which
are too unscientific, and too much without
reason to be at all palatable. I am more
or less gullible, according to my friends,
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and believe a lot that they can't see, in
regard to things modern and things of the
future, but some of those stories are so
big, that they disgust me with their size.

There! That 1s enough. I hope you
will not be offended with me for taking
up so much of your time, but I had to get
this load off my ochest.

EArRL WAYNE SuTTON.

Elyria, O.

(Sorry friend, but 4t is never safe today
to say that a thing is ‘‘too fantastic."” *‘Danc-
ing Taught by Movies’’ is already a fact—
it is being exploited commercially and a-
company announces that it will teach piano
and violin playing by movies right in your
own house, very shortly! )

—EDITOR.)

ONE FEATURE WORTH THE PRICE.

Editor SCIENCE & INVENTION:

I am no recognized authority on the
criticism of scientific literature, however,
in my personal opinion, as well as several
of my friends, SCIENCE & INVENTION
magazine is the ideal medium for keeping
the layman posted on every-day advance-
ment 1n the scientific world.

To be sure, there are certain subjects

which are of little or no interest to me,
but I could not be so narrow as to want
only the subjects which interested me,
ublished. There is always at least one
eature in each issue which is worth the
price of the magazine. More power to you.
Keep it up.

1132 Eighth St.,
Portsmouth, O.

HARrrv M, StEED.

“GREATEST -EVER PUBLISHED.”

Edstor SCIENCE & INVENTION:

I am not able to forego this opportunity
of expressing a few thoughts in regard to
your publication. This 1s in connection
with your published criticisms. SCIENCE
& INVENTION is undoubtedly the most
up-to-date and wide-awake popular scien-
tific magazine. The articles that you
have published in regard to Dr. Tesla,
as well as those dealing with astronomy,
insects, plants, etc., are to my mind the
reatest ever published of their kind.

have watched your wonderful progress
with great satisfaction.

E. H. THomPsON
1120 Woodmont Avenue,
New Kensington, Penna.

NOT TECHNICAL ENOUGH.

Edstor SCIENCE & INVENTION:

In reading over your August issue I
came across your request for comments
on SCIENCE & INVENTION.

I will say it is the best magazine for
popular science but why not more tech-
nique’ [ noticed you took your stand,
to a similar question, on the ground that:
an every-day man doesn’t want a technical
paper. This may be true, but why not
take to the ‘“Golden Mean'':

1 was very pleased with the article on
““Chemical Analysis.” 1 wished that you
could have more chemistry in each issue.

: Jos. H. PRECOURT,
Chartley, Mass. Sec'y Junior Chemists.

(SCIENCE & INVENTION, i1 ils field, i. e.,
SCIENCE AND INVENTION, asms to do what the
“Literary Digest’” does in everyday matters
and literature. We cover all scientific
matters, obviously, therefore we can not devole
more than a certain amount of space to any .
one object. Class journals do just that; -

(Continued on page 658)
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Home Mechanics

by WILLIAM M. BUTTERFIELD

Conducted

TABLE STEPLADDER
rIYHE illustration shows an ordinary
folding stepladder arranged to pro-
vide a folding table. The table top

can be made of a large sized standard
bread-board, thus serving the purpose of
combining

kitchen table or these two

The Iustration Above Shows a Very Convenient
Combination Table and Stepladder, Arranged so

That, When the Table is Not Desired, it Can be

Slid Forward for a Small Distance and ’i’h;\ Turned
Down, as Seen in the Lower Right Hand Corner,
80 as to Set Against the Wall.
essential features, step-ladder and kitchen
table. The ladder is of the ordinary
style made table high. The table attach-
ment consists of a bread-board with
cleats attached so as to form grooves,
that. slide over the top edges of the
ladder. It (s hinged by two grooved
blocks, which catch on a piece of 34"
pipe and held by brackets screwed to the
back legs of the ladder. The grooved
blocks catch on the pipe when the table-
top is swung into the vertical position.
THE MOTORIZED FOOD
CHOPPER

The universal electric fan can be made
to run the food chopper, without destroy-
ing the future uscfulness of either the

fan or the chopper. by a little ingenuity on
the part of the handy-man of the housec.
In the cut a practical scheme is shown,
that can be set up by any home mechanic.
A few pieces of board. some tin, screws,
3/16" iron wire and a piece of bicycle
chain are the only supplies necessary.
Two wheels are made of wood 142" thicker
than the width of the chain at its widest
part. One wheel is to have twelve and
the other 24 sprockets, made by cutting
the wire into 34" lengths and driving
them into holes bored in the edge of the
wheels. as shown. The sprockets should
be tapered. altho they will probably work
without tapering. The size of the wheels
will depend upon the length of the links
in the chain—if these are 1” for instance,
the wheels will be 12”7 and 24" in cir-
cumference. with the centers oi  the
sprocket holes 1” apart. Disks of tin are
screwed on each side of both wheels to
form a guide or groove to hold the chain
in place and take off lateral strain on
the sprockets. A frame with clamps of
wood screwed over the base of the fan
and to hold the chopper and pan ifor
chopped food completes the device.

INDOOR WINDOW BOX

It is about time to think of bringing
the plants in for the winter and to provide
ways and means for keeping a few of the
choicer varicties where they can be seen
and admired. A window ledge is always
a desirable location for certain kinds, and
to provide the means for keeping them
there we have designed a box. shown in
the cut, which will not dry out in a steam
or furnace heated room. The box con-
sists of two parts, one fitting within the
other. both are provided with zinc or
copper linings. The top lining holds the
plants and is perforated all over the bot-
tom: the lower one catches any surplus
water that drains thru the holes in the
bottom of the plant hox. To prevent an
overflow in the lower lining, a small
faucet is provided for draining. as shown.
It can be seen that this arrangement pro-
vides a cellar-like wet tank that cannot
very well dry out, one which will furnish
moist air to the plant roots in the box
above it. This will keep the soil and the
roots from drying out in any super-
heated room.

IMPORTANT :
TO NEWSSTAND READERS

Il! order to eliminate all waste and unsold
copies it has become necessary to supply
newsstand dealers only with the actual number
of copies for which they have orders. This
makes it advisable to place an order with
your newsdealer, asking him to reserve a
copy for you every month. Otherwise he will
not be able to supply your copy. For your
convenience, we are a ing herewith a
blank which we ask you to be good enough
to fili in and hand to your newsdealer. He
will then be in a position to supply copies
to you 1egularly every month. If you are inter-
ested in receiving your copy every month, do

not fail to sign this blank. It costs you

nothing to do so.

I Newsdealer
ADAreSS. .. ..o ot

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

www americanradiohistorv. com

Many of the more pretentious homes to
day have window boxes for flowers built
in to the window frame or ledze and not
made separately. Oftentimes this effect
can be obtained by a slight amount of car-
penter work, and arrangements made for
a window seat just below the lower box.
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This Indoor Window Box for Flowers is So Designed
That It Will Not Dry Out, Even Tho the Room in
Which It Is Placed Is egt Very Warm. The
Box is Made in Two Parts, One Fitting Within the
Other, Both Being Provided With Zinc or Copper
Linings. A Small Spigot Is Fitted to the Outer
Compartment for Draining It en Necessary.

DUTCH CRADLE SWING

Fresh air for the baby, summer or
winter, can be had, minus all of the in-
convenience of tucking him ig his swing
after going outdoors. by using the com-
bined cradle and swing shown here. The
two parts are separable, one occupying a
permanent position on the porch attached
to two suspension rods. the other being
portable: thus it is possible to get baby
ready for the outing in the housc. More
than this. it is possible to rock him to
sleep before taking him out, or to bring
him in for the night without disturbing
him. The cradle is a regu'ar house-
cradle made usahle out of doors.
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First Prize, $25.00.

THIEF-PROOF COMBINATION
SWITCH.
N the illustration herewith is shown a
switch of the combination type. The
switch-points and switch-blades are en-
closed in a case so that the wiring will not
be exposed to the thief. This case is
mounted on the back of the dash cowl,
leaving only the dials out in the front.
The dials should be attached to the shafts

Mmooama oo Oem

1-10 SWIfCH pornls box

4.8, C. $vitch bloes [mmm

- iy RN —
3 - Spork pﬂlyf -
This Simple “Combination Switch” is Suscepti-
ble of Many Different ‘‘Settings;”. all That the
Owner has to do to Chapge -the Setting is to
Conbect the Leads to Different Switch Points.
The Dials of the Switches are the Only Parts
Exposed on the Front of the Cowl Panel, Reg-
ular Radio Instrument Dials With Graduated
Divisions Being Very Suitable for the Pur-
pose. With the Connections Shown Above the

Combination is 777. -
in such a way that when the éwigch blade is
on switch point O, the dial should indicate
O on the dash board. In order to start
the car using this wiring system, the dials
will have to be turned to indicate 777.
This switch can be wired in many different
ways by simply disconnecting the wires of
the switch points and connecting them on
to whatever switch points one desires.
The combination should be changed fre-
quently.
~ Contributed by EDWARD JOZWICK

Second Prize, $15.00.
DOOR FLAP SECRET IGNITION
SWITCH

Many cars have a pocket in their doors
and a flap to cover each pocket, a snap
being provided to fasten the cover over the
pocket. Why not use this snap as a means
of closing the circuit: In the diagram
hercewith 1s shown the tlap “A,” “B” and
“C’,”" which are the parts of the snap
and “D,” is a small piece of cloth fixt, so
that when the snap is open, it is betwcen
the parts of the snap. This switch is
wired in series with the ignition switch.

Contributed by W . E. MERCK, JrJ

An Innocent Looking Switch Which May be
Connected in the Ignition Circuit in one Way
or Another, is Readil¥’ Improvised from the
Snap Buttons on the Pocket Flap Inside the
Door, This Flap and Button Being Found on
Most Cars. When Leaving the Car the Flap is
Pulled Open Which Prevents Starting the Car
by Thieves.

gnitin -
7

NOTICE—CONTRIBUTORS ! ! !

We have not been at all satisfied with the
class of suggestions we have been receiving
lately in this department. Most of the
devices that are suggested are very crude,
and while some of them may be original,
they are so impractical that not one in a
hundred motorists would think of using or
installing such a device. There is, how-
ever, one device that is needed badly which
apparently has as yet not been invented.

e refer to a device that would prevent
stealing of motor cars. In the City of New
York alone, there are stolen every day an
average of 15 cars. The average for the
entire country varies from between two to
three hundred cars each and every day.
This is a terrible loss and must be stopt
at_all cost. ..

For the next few months we will, there-
fore, give prizes only to such devices as
prevent stealing of cars. We have publisht
a few good ones in the past, but we feel
sure that there are a good many others that
should prevent thefts. It should be remem-
bered always that motorists do not wish
complicated and cumbersome - devices;
something that can be put in place quickly,
and that can be removed just as quickly, is

- what is wanted. The device should, of
course, always be secret so that the casual
crook will not know how it is used. Varia-
tions of the device should be possible so
that even after publishing such a device
and ﬁving it the fullest publicity, it could
still be attached in such a way as to defy
detection by the average man.—Editor.

FIRST PRIZE............ $25.00

SECOND PRIZE.......... 15.00
THIRD PRIZE............ 10.00
All other accepted articles, which win

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.

no 8rizes, will be paid for at the rate of
$2.00.

Third Prize, $10.00.
“STOLEN” SIGN BETRAYS THIEF

A simple idea to prevent stealing of
motor cars is presented herewith. The

license plate is pivoted from the bottom
and hooked at the top. When the owner
leaves his machine, he will set the catch.
When a thief comes along and starts the
car, the plate will drop. On the reverse
side is painted in large letters the word
STOLEN. He can’t go very far with that
sign unconsciously displayed for the benefit
of police and the public.

A light clutch or catch is arranged just
over the license plate to hold it upward
when in place and this release catch is
connected by a wire or levers, etc., let
us say, to the usual clutch pedal of the
automobile. When the trip is set, or put
in connection with the clutch pedal, and
the thief steps in and starts the car, pro-
viding he has already solved some form or
other of ignition switch mystery, and pushes
in on the clutch lever, the trip will silently
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release the license plate which will drop
over and read STOLEN. This trip could
be rigged up quite easily to work with an
electro-magnet for the trip lever with a
contact device arranged at the clutch pedal
for closing the circuit to the electro-magnet.
Contributed by M. F. JANNARD.

PRIMING ARRANGEMENT FQR'
EASY STARTING ,

The device consists of .a double“ended

petcock at A, with an elbow on it“con-

start. 1 have used this device on ‘my
Ford for about a ycar, and have had
my motor start on a cold day with but
one turn when the switch was on bat-
This saves all unnecessary prim-
ing with an oil can or’ the application
of hot water to the intake manifold.
Contributed by N .
ARTHUR J. HASTINGS.

EXTRA WATER SPACE FOR
OVER-HEATING CARS
Some cars are always over-heating.
This can be casily remedied by welding
an additional tank to the one already

on the radiator.

First take off old hose connection (B)
and drill the back of old tank (A) full
of one inch holes.

Next make a one or two gallon tank
(C) out of copper, fastening old hose
connection on at (D). Then weld new
tank to the back of the old one.

Swing hose to meet the new connec-
tion as (E) in the above sketch. On
nearly all cars it will be found neces-
sary to shorten the hose.

If You Have Sufficient Cold Water in Your

Cooling System, the Engine Will Not Heat Up.

Here is a Scheme for Adding More Water Space
to the Radiator.

I never have been troubled with my
engine over-heating since I fixt my
radiator as shown in the illustration.

Contributed by A. J. KESTER.


www.americanradiohistory.com

Practical Chemical Experiments
By PROF. FLOYD L. DARROW

TITRATION EXPERIMENTS

N the last article of this series we had
just started real analytical work by
titration with standard solutions. In
this issue we shall continue this very
interesting subject and describe a num-
ber of analyses made by this method.

Dctermination of the Acidity of Lemon
Juice: Exactly counter-poise with lead shot
and bits of paper a small clean beaker.
Then weigh into this 5 grams of filtered
lemon juice. Add two drops of phenol-
phthalein and titrate as in the previous
work with half-normal sodium hydroxid
and hydrochloric acid. From the initial
and final readings, estimated in cach case
to hundredths of a cubic centimeter, de-
termine the volume of each solution used
and subtract the volume of acid from the
volume of base. Since 1 cc. of acid is
exactly equivalent to 1 cc. of base the re-
sulting volume of base obtained by the
above subtraction will be the amount re-
quired to neutralize the citric acid in the
lemon juice.

Now 1 cc. of half-normal sodium
hydroxid will neutralize 0.035 gram of
citric acid. Therefore. from the number
of cubic centimeters used., calculate the
number of grams of citric acid in the
sample of lemon juice and then the_per-
centage of acidity.

The acidity of other fruits may also be
tested in this same way.

Determination of the Purity of Tartaric
Acid. Weigh out exactly 2 grams of tar-
taric acid into a clean beaker and dissolve
it in water. Add phenolphthalein indica-
tor and titrate as before with half-normal
sodium hydroxid and hydrochloric acid.

From the initial and final readings of the
two burettes find the total number of cubic
centimeters of sodium hydroxid actually
used in neutralizing the tartaric acid.
Then from the fact that 1 cc. of half-
normal sodiim hydroxid will exactly neu-
tralize 0.075 grams of tartaric acid cal-
culate the number of grams of acid pres-
ent in the sample and the per .cent. of
purity.

Preparation  of  Tenth-Narmal  Solu-
tions: For most volumetric work half-
normal solutions are too strong. A drop
of such a solution is five times as con-
centrated as a drop of tenth-normal solu-
tion and the end-point in titration cannot
be obtained with ncarly the fineness and
exactitude that it can be with a weaker
solution.

Therefore it will be well to prepare
tenth-normal  solutions of hydrochloric
acid and sodium hydroxid. This is done
in exactly the same manner as the half-
normal solutions were prepared, except
that only one-fifth as much of the acid
or base are used to a liter of solution.

Determination of the Acidity of Milk:
The acid found in milk is lactic acid and
fresh milk should not contain over 0.2 per
cent. Measure out with a graduate ex-
actly 9 cc. of milk into a clean porcclain
dish and rinse the graduate into it. Add
phenolphthalein indicator and titrate with
tenth-normal sodium hydroxid. Con-
stantly stir the milk during the process of
titration being careful not to lose any.
Add the sodium hydroxid very slowly and
stop at the first appearance of a perma-
nent pink. The color should persist for
one minute, and, if it does not, add another
drop of the hydroxid.
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The fact that 1 c¢c. of the one-tenth
normal sodium hydroxid is equivalent to
0.1 per cent. of acid wherec exactly 9 cc.
of milk have been taken, will enable you
to calculate very readily the per cent. of
acidity of the milk.

Testing the Strength of an Acid: An
interesting exercise will be found in deter-
mining the strength of the dilute hydro-
chloric acid on your laboratory shelf.
Weigh out into a clean beaker 10 grams of
the acid and add two drops of methyl
orange indicator. Titrate this time with
half-normal sodium hydroxid, using the
half-normal hydrochloric acid in securing
the endpoint. Stop the titration at the
point where a single drop of the base pro-
duces a distinct trace ot yellow.

From the fact that 1 cc. of hali-normal
sodium hydroxid will exactly neutralize
0.01825 grams of hydrochloric acid, cal-
culate the number of grams of acid in the
sample taken and the percentage.

Remember that 1 cc. of half-normal acid
exactly neutralizes 1 cc. of half-normal
base. Therefore. in the above case to ob-
tain the number of cubic centimeters of
sodium hydroxid actually used in neutral-
izing the sample taken, you must subtract
the volume of half-normal acid used in
getting the endpoint from the volume of
half-normal base.

Also remember that in filling burettes
with standard solutions, not only must
the burette be clean but it must be rinsed
out with a few cubic centimeters of the
solution itself before filling. Otherwise
the strength of the solution will be weak-
ened if the burette is wet.

(Continued on page 651)
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How to MaKe a Model Theater

VERY claborate model theater can

casily be made with nothing more

than a box or two, a saw, and a

sharp knife. In addition to this

cardboard, and a number of maga-
zines are essential. With these prere-
quisites, which -are everywhere available,
the most advanced stage can be built.

The first thing to be made, is a wooden
box having a height of four or five inches
if such a one is not at hand. The length
and the width of the box are immaterial
altho excellent results can be obtained
from one having a depth of twelve inches

The Photographs Reproduced Above, and Taken by the Constructor of the Actual Miniature Theatre Here Described
and Cardboard. Find Hours of Amusement With Mi
Novel Rlectric nghﬁn(ph.

Can be Made from a Few Pieces of Wood

Scale, as do the Younger Folk fot There is a Fine Oz:mml or M,
i ’ Singing and Speaking ?an har

and a width of fourteen inches. The
cover, which should receive two slits on
one end, should be hinged to the box at
the front. Before the cover is attached
to the box, it must be provided with three
parallel grooves one-quarter of an inch
wide. These are placed at equal distances
from each other, the first is placed about
one inch from the end of the box, the sec-
ond is placed onc-third of the way front,
and the third is placed two-thirds from
the front.

Then two squares, cach eleven inches to
the side, are made from loose slats. One
of these is hinged to the front of the box
and in such a way that it lies on top of it
when folded, and when extended, it should
be perpendicular to the cover. The other
square must fit into the slits made in the
cover. When the latter square is placed
in position, it should only extend about
cight inches above the box. These two
squares must then be braced with two bars
of wood each of which is a quarter of an
inch thick, three quarters of an inch \\x(l(

-
———————

By Dr. ERNEST BADE

and eleven inches long (just long enough
to reach from square to square). Each
of these strips are then provided with
notches similar to the grooves on the cover
and placed in corresponding positions.
When this has been done, they are attached
to the squares by means of hooks made
from thin sheet tin.

The stage front is made from different
colored pictures, wall paper, or other odds
and ends, such as pictures from old maga-
zines. These are assembled and pasted to
stiff cardboard which must be consider-
ably larger than the front supports of the

Grown-U|
genious Features.

mounted on cardboard. They must all
slide easily in the prepared grooves, and
therefore should be mounted on a single
piece of stiff cardboard. The side scenes,
of which two are required for each back-
ground,
piece.
one can only see the sides, and they must
be large enough so that one can not see
the operator, nor anything else back of the
stage.

Some of the backgrounds can be made
of transparent material, and then the card-
board upon which the scenes are mounted,

Show What a Charming Little house
iniature Theatres Built on a Little ger
Arrangements are Included, and

ous Characters May be Produced by a Concealed Pho.

stage. Dimensions of twenty inches widc.
and seventeen inches high are sufficient.
For convenience this has been divided into
two parts, each of which can be folded
together. The lower part, which not only
just covers the box but extends quite some
distance beyond, is four inches high and
twenty-one inches long. This makes the
lower part slightly longer than the upper
part. To prevent the cardboard from
tearing when it is folded too often, strips
of calico are pasted to the back. When
the theater is set up, both parts of the
stage front need only be hooked to the
supports. The theater opening is seven
inches high and eight inches wide. In
order to make this appear more realistic
a few curved lines are added which give
the whole an artistic and pleasing effect.
The back-grounds can now be made.
These consist of large pictures, rural, in-
terior, or street scenes are most useful,
and those should be chosen which show
the least number of people. These scenes
are selected of proper size. are cut out and
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must be cut out so that windows, waves.
stars, the sun or the moon can be lighted
up if a candle or what 1s much safer, a
miniature electric light, is held in back
of the stage. The translucent paper gives
very realistic effects by the exercise of a
little ingenuity. One example will be
sufficient. If the rising moon is to be rep-
resented in one scene, cut a strip of card-
board from the background before it is
mounted, beginning with the horizon and
cutting upward. A strip of one and a half
inches should be sufficient. Then take a
long strip of black paper, about a foot
or eighteen inches long. In the center of
this strip cut a hole to represent the moon,
making it either quarter or full moon.
Then paste a strip of cardboard about half
an inch in width along the entire length
of the cut out. This will leave about half
an inch of clear free space, which can be
lighted up from the back. Insert the
strip of black paper. bring the moon below
the horizon line, take a light, hold it in
back of the scene, and gently pull the black

should also be mounted in one.
These are later cut hollow so that®

.
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strip ot paper upward. ‘Lhe audience wiil
sce the moon rise, and wonder.

“The last, and the most important detail

is the lighting of ‘the stage itself. - The
electric supply can be obtained from three
dry cells, which can be placed .in the box.
Two small bulbs should be sunk into the

exact center and 1n tront ot the stage.
Two other bulbs are placed above the
scenes, one between the background and
the linc of the last side scenes, and the
other between the lines of the second and
the first side scene. The two bulbs used
over the stage should he white. the other

two 1n tront ot the stage are respectively
white and blue. With the aid of a dim-
mer attached to the white lights only, a
gradual darkening of the stage can be
cffected until all the white lights are
turned out, leaving only onc bluc light
htirning.

Small Gasoline Locomotive =~ -

USED some old industrial wheels and

axles, a gasoline motor from a concrete

mixer (6 H. P. vertical type, with double
fly wheet-aad 215 * face); a gear wheel of 6”
diameter was on outside of fly wheel opposite
crank. This gear wheel meshes into a 20”
gear wheel on a counter-shaft which has a
clutch.and a S" sprocket. The gasoline
engine is mounted on the 6" channel iron
frame by angle iron cross-braces, riveted to
frame with 3/8" rivets as are the counter-
shaft bearings. Axles and wheels are at-
tached by the four 1” flat iron suspending
braces, the rear ones having a brass block
bearing, while the front is plain; the wheels
turn on the round ends, the inside portion
being square. Use a large sprocket keyed on
rear axle 8” or 9” diameter. The cab over
engine is of heavy sheet iron, with two doors
on hinges with catches. Make the driver's
platform of 3/16" steel cut out at edges as
necessary. Provide 17 diameter draw bar;
bolt all parts into frame assembly and rivet
over ends of all bolts.

A Small Gasoline Locomotive Which Can be Run on
Wooden Tracks.
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The engine has the gasoline supply in tank
below crank case (or engine base), and it is
pumped therefrom to carburetor. Battery
and coil are in box as illustrated, and switch
1s located near operator; as the engine has a
good governor, no throttle or spark control
is necessary. Allow clutch to engage gradu-
ally. With care and common sense this ma-
chine will draw two or three industrial cars
at four to five miles per hour and pay for
itself in a short while.

Contributed by P. P. AVERY.
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Preparing Objects for the Microscope

Method II—Mounting in Resins and Gum
Resins
The two resins chiefly used in this work
are Canada Balsam and Dammar. These
are usually used dissolved in some volatile
solvent like benzol altho Canada Balsam
can be used alone for mounting rock sec-
tions, tooth sections and similar objects
not injured by a fairly high heat. We will
take for instance a foreleg of an insect such
as a beetle. After detaching the leg of
the beetle the first step is to soak it in
tash solution (see formulas) for 24—48
ours. Then wash with water and soak
in dilute spirit (2.59) 24 hours. Then
transfer to strong gr
cohol. This removes
is then drained on blot
in oil of turpentine.
the turpentine until t
ton is reduced it is tak
of turpentine is rem
benzol several hours.
be mounted on the
of balsam in benzol is
of a glass slide. The
taken with the for-
ceps and placed in
the balsam drop.
Another drop of
balsam is placed on
this and a clean
cover glass dropped
in place, taking care
to drop the cover
parallel to the slide
surface. Then press
down the cover
with a fine brush
and grasp the slide
with the spring clip
illustrated last
month. Theslide is
heated over a spirit lamp until the benzol
just commences to boil and then put aside
to set. After the balsam has thoroly set,
the excess balsam is cleaned off with a
scalpel and a piece of cotton moistened
with alcohol. Then the slide is mounted
on the turntable, a ring of shellac applied
and finally the finishing varnishes added
as before. This shows the hot process of
mounting. As an example of the cold
method the mounting on corn starch in
Dammar and benzol will be told. First
make a mixture of corn starch and distilled
water and place on a glass slide and thoroly
dry in a desiccator for about a week.
Then place a drop of benzol on the starch
and before it has time to thoroly evaporate
add a drop of Dammar and benzol, place
on a cover glass, grasp with the spring clip
and set aside for several weeks. The ex-
cess of Dammar is then removed and the
slide finished as previously described.
Objects may also ge mounted by this
method, using a cell and placing the object
in the cell, filling the ceﬁ with balsam in
benzol, setting aside to harden and finish-
ing as before.

Method III—Mounting in Aqueous and
Other Fluid Media

By this method objects are preserved in
various preserving media, such as carbolized
water, glycerine, osmic acid solution and
various special preservatives, like Farrant's
medium. Taking the easy example of
starches again the mounting of them by
this method is as follows: A varnish cell is
filled with carbolic acid solution (dilute)
and the starch added to the liquid in the
cell until it is just milky. A suitable cover
is then selected, edged with shellac and
prest down on the cell, the excess fluid is
then dried off the slide with blotting pa
and a ring of shellac added as a s&f 'IE::

By EARLE R. CALLEY

(CONCLUDED) .

finishing varnishes may then be applied.
Animal tissue is a substance very suitable
for mounting in glycerine. The tissue is
soaked for a time in a mixture of equal
parts of water, alcohol and glycerine and
then placed under a bell jar. By this
means the pores become filled with glycerine
and the object is then mounted in a cell
full of pure glycerine. When finishing
cells prepared with glycerine an extra wide
and heavy band of finishing varnishes should
be applied on account of the tendency of
glycerine preparations to leak. Mount-
ing the objects in glycerine jelly is a very
good wav to preserve vegetable objects

Ve veswy vv wmasy weswen  acvwes veee

of water, alcohol and glycerine for
about two hours. They are then taken
out and placed on the glass, the super-
fluous li’(}uid being absorbed by blotting
paper. The glycerine jelly is then made
fluud by heating in a hot water jacket
(simply placing the bottle in a vessel
of boiling water) and dropped with a glass
rod on the object. When the jelly has
set the superfluous jelly is taken off by
brushing with a stiff brush under water.
The slide is then finished as usual.

Preserving the Finished Slides

After the amateur has prepared a number
of slides he will need some sort of a cabinet
to keep them in. It must be remembered
that microscopic slides are delicate objects
and should be handled very carefully, the
thin cover glasses especially being ve
liable to breakage. An easily made cabi-
net to hold a moderate number of slides is
shown in the drawing. The slides should
be numbered consecutively with small
gummed labels, and the data regarding the
slides set down in a note book or placed
on the cabinet cover. Large paper labels
should not be placed on the shde itself,
as they not only spoil the appearance, but
are liable to absorb moisture and spoil
the preparation. The data set down
regarding the slide should name the prep-
aration, using both the common and scien-
tific name, give the date collected and the
place or origin, the preserving medium
and the magnifying power to be used and
any other data regarding the preparation
which will enhance the value of the slide.

BACTERIOLOGICAL SLIDES

In this sort of work great care must
be exercised in preparing the microscopic
slides and also in preventing infection
which may result disastrously. A sample
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of sputum is then placed in what is known

as a culture medium which may take on

the form of a liquid or a jelly and may be

contained in test tubes or in petri dishes.

which are then placed in a suitable oven

which will keep the temperature at about

78° F. for from several hours to three

or four days. During this time the growth

of the bacteria becomes quite prolific and

the colonies may even be observed by the

naked eye, altho the details of their struc-

ture cannot be learned until they are

mounted upon a slide

and cyitably stained.

vell that the ex-

:nter read up a

authority on

iology, as there

large number of

: which must be

and which

se carried out to

stter, otherwise

anger to infec-

tion to either

the experi-

menter or

anyone in

the vichnity

is astound-

ingly great.

A smear is

then made

across one of

the slides

with some of

the solution

from the

germ culture

or preferab-

ly a portion

of a colony of germs is removed by

means of a platinum wire and smeared

upon the slide. The slide is now heated

to permanently fix and kill any bacteria
upon it, and suitably stained.

Reagents and Varnishes Used in Making Microscope
Slides.

Potassium Hydrate Solution.

KOHorNaOH.. ..................202.
Water. .. ... 1qt
Iodine Solution.
. lodine. ... .................... .... 40 grs
Potassium lodid . .60 gea.
Water t Pint

Diasolve.t.r;(.:‘t'lr; substances in a small amount of
water and then add the remainder.

Glycerine Jelly (Lawrence’s)

Gelatine....................... .10z
Glycerine.......................6 drachms
Spirits of Camphor........... ... oz.

Cover the Gelatine with cold water and allow it to
soak until it becomes soft. Dissolve by placing the
jar containing it in a vessel of boiling water, allow it
to cool and then add a small quantity of white of egg
and boil until the albumen coagulates, then filter
thru flannel and mix with the glycerine and spirit.

Cell Varnish.
Dissolve shellac in wood alcohol until the required
congistency is reached.
(Ordinary shellac may be used for this purpose.)
Balsam and Benzol.
After baking Canada Balsam in an oven dissolve to
a fairly thick consistency with benzol.

Damar and Benzol.

Gum Dammar...................... 1 oz.
Benzol................... ... ..a. 20z
Carbolic Acid Water (Conc.).
Phenol...................... ... 1 drachm

Water. .................... ... 6 oz.

Carbolic Acid Water (Dilute).
Dilute above with ten volumes of distilied water.

Finishing Varnishes.

Use the ordinary high gloss varnish enamets, as
sold upon the market for this purpose.
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This department will award the following monthly prizes:

The purpose of this department is to stimulate experiment
most useful, practical and original idea submitted to the
mitted a prize of $5.00 is awarded; for the second best idea a $3.00 prize,

orate, and rough sketches are sufficient.

We will make the mechanical drawings.

Editors of this department a monthly series

and for the third best a prize of $2.00.
Use only one side of sheet.

First prize, $5.00; second prize, $3.00; third prize, $2.00.
ers toward accomplishing new things with old apparatus or old material, and for the

of prizes will be awarded. For the best idea sub-
The article need not be very elab-
Make sketches on separate sheets.

FIRST PRIZE, $5.00

NOVEL ELECTRIC SHUTTER
RELEASE

The usual type of clectric shutter re-
lease makes use of an electro-magnet,
which, when excited. releases a small
catch and thus enables a spring under
tension to move the shutter lever. Such
a release is' very heavy, as the iron and
copper of the electro-magnet weigh a fair
amount, too heavy in fact, to be used on a
light and dainty camera of say, vest
pocket size. Another. and still greater
disadvantage is the noise.

The author set to work to design an
entirely noiseless electric shutter release
and can claim to have been very success-
ful. The general arrangement of the re-
lease is shown in the sketch, where A is
the release lever and B a small wooden
disc pivoted at its centre. C is a rubber
band which tends to rotate the disc in the
direction of the arrow, but is prevented
from doing so by the very thin iron wire

D which is held between two binding posts
E. A wooden support I carries the pivot
of the disc B, and the whole rclease is
mounted upon a thin base G. which, in
turn, is fixed to the camera base by a
small clip. The thin iron wire D is con-
nected in series with a small flash-lamp
battery J. and a push button K. If we
press the button, a current will flow from
the battery thru the button and the
wire, and the latter will burn thru, as it
is very fine. -

As soon as this occurs, the rubber band
C will turn the disc B. till a stop H comes
to rest against the standard F; i rotat-
ing, the lever A will be depressed and the
shutter released. The explanation given
here takes, of course, a certain amount of
time to read; actually, the wire will burn
thru and the shutter will be released im-
mediately the button K is pressed. If it
is desirable that not even the faint flash
of the fusing wire shall be visible, then a
short length of " rubber tubing may be
placed over the wire between the two
posts E
. To make the shutter, the dimensions
will be governed by the height and width

(Continued on page 664)
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SECOND PRIZE, $3.00

SIPHON ALARM CLOCK
I, like a good many other fellows, am
troubled by the fact tﬁat lying in bed be-
comes extremely comfortable in the morn-
ings, and I fail to wake up. So I fixt up
this alarm which works very faithfully.
As the water level goes down, due to the
M2 i wound famd steel rod so_

@)
LI
7

The Siphon Alarm-Clock Here Shown, Is an
Ingenious and Interesting Device. The Siphon
Tube Should of Course be Very Small in Bore.

syphoning process, the cork sinks. Run-
ning thru the cork is a copper wire which
is bent at right angles at the top. \VWhen
sufficient water has syphoned off, the wire
attached to the cork will make contact with
another wire (B) which is stretched across
the water vessel. This closes the circuits
and rings the buzzer.

Setting this alarm takes rather a long
time, but once it is done, no more trouble is
experienced. To set it so that it will ring at
say about seven hours from a certain time,
it 1s necessary to fill the water vessel to the
very top. Then set the syphon going and
note the time of starting. After seven
hours note how much water has syphoned
off. Then bend the wire (A) in such a posi-
tion that it will make contact with (B)
when that much water has syphoned off.

Contributed by R. THORNTON.

HOME-MADE KITCHEN UTENSIL

Ashes treated with kerosene, after being
sifted, are better for starting the fire than
kindling wood. The ashes are well shaken
thru a standard sieve and then rolled to and
fro sideways a little on the rollers, while the
kerosene (ﬁ'ips on them. When just enough
has dript, so that they have absorbed all
they can hold, turn off the cock. A shovel
or two of these thrown on a clean grate
makes an ideal fire at once.

Contributed by P. P. AVERY, M. E.

£ KNerosene
== § Crude o?

Ashes Treated With Kerosene, After

fted, are Superior to Kindling Wood
for Starting a Fire, says Mr. Avery.

Ordina
Being rs’:
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THIRD PRIZE, $2.00
HOME-MADE ELECTRICAL STETHO-
SCOPE

The following simple device will be found
a boon in locating motor knocks and clicks,
as the trouble can be easily and quickly lo-
cated. First procure an old wireless head-
set (which is usually to be found about the
shop, or may be purchased for a couple of
dollars) and remove the magnets from the
shell of one of the receivers, then carefully
drill the exact center of the diafram to re-
ceive the protruding threaded end of a
Skinderviken transmitter button. Next,
fasten the button, make connections as per
diagram, and replace cap. A sufficient length
of cord should be left between the instru-
ments to allow the transmitter to be freely
moved about.

To use this stethoscope, place the trans-
mitter upon the doubtful part, and move
about until the loudest click is heard in the
receiver,

Contributed by HAROLD LAWSON .

1+ Iransmitier burton
2 Drgphramm

Here's How to Make an Electrical Stethoscope
Which Will be Found Very Useful in Locat-

ing Motor Knocks and Other Noises. It Com-

prises a llicr%hone Made as Shown, Which

Is Connected ith a Battery and a 75 Ohm
Telephone Receiver.

HINTS ON STAINING WOOD.

T is often desirable for the amateur

mechanic and experimenter to finish the
wood of the articles he produces. 1 wish
to tell about wood staining in the most
practical manner; reasonable care will
produce the best results. The stains in
common use are oak, cherry, walnut, and
mahogany. The woods to which the
stains can be applicd may be of any var-
iety, thus, white pine, yellow pine, cypress.
poplar, and maple ar¢ known as close
grained woods. That is, their pores are
not large and are casily flled. Oak,
chestnut, ash, and walnut are known as
open grained woods, and are treated
differently.

The vehicle or thinner for these stains
is raw linseed oil. turpentine, and Japan
drver. The pigments or colors used are
ground in raw linseed oil. and may he
purchased at most hardware or paint
stores in one pound cans. The following
are the pigments you should have on hand
to produce any of the above stains: Raw
sienna, burnt sienna, burnt umber, van-
dyke brown, and rose pink.

Suppose you have built a cypress mcdi-
cine cabinet, and wish to stain it cherry.
The base for cherry stain is burnt sienna

(Continuéd on page 674)
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A SIMPLE ELECTROLYTIC
APPARATUS

A simple electrolytic apparatus to accom-
pany Prof. Darrow’s article on
which appeared in his series of Practical
Chemical Experiments is described below.

Obtain a funnel about 3” in diameter,
file and break the stem off. A large electric
light bulb with the bottom and top cut
off or an Erlemeyer flask with the bottom
out would do as well as the funnel. Insert
a cork into the end of funnel, bulb or flask
with two very small -holes burnt in_it.
Set this funnel and cork in one of the rings
in your ring stand as'in the diagram, Now
obtain two pieces of platinum wire and
insert into the cork attaching two longer
pieces of copper wire to them. Fill the
flask with acidulated water. Over the
two platinum wires, clamp two test tubes
of equal size about 5” long by 34" wide
full of acidulated water also. Now attach
the copper wires to the batteries and carry
out Prof. Darrow's experiments.

Contributed by R. K. INNES.

[Copper or iron wires may be used instead of
sodium hydrate or
instead of a dilute

platinum, if a solution (sf
potassium kydrate is us
acid.—EDITOR.]

This Idea Involves the
Simplest Electro! A
Electrolysis of
No Wires Have to be Sealed in G

Two Ordinary Glass Test Tubes Fill the Bill.

REMOVING STAINS FROM TILES,
WHITE MARBLE, ETC.

Ink stains can be removed by dissolving
1 oz. of antimony trichlorid and 2 oz. of
oxalic acid in 1 quart of water, adding suffi-
cient flour to make a paste, and covering
the stain with the mixture, leaving on for a
few days until the spot is removed.

Other stains are removed by the following
process: Make a paste of turpentine oil,
9 f. dr., lye, 6 fi. oz., ox gall, 1% fi. oz.,
and enough pipe-clay; apply to the stain,
and allow to remain several days.

Qil stains can ordinarily be removed by ap-
plying common clay, saturated with benzin.

Acid stains can be removed only by re-

lishing, with powdered

erric oxid, etc.

NON-INFLAMMABLE CELLULOID

Dissolve ordinary celluloid in acetone,
in the proportion of 25 grams of the former
to 250 grams of the latter. Then dissolve
separately 50 %rams of magnesium chlorid
in 150 grams of alcohol and form a mixture
of the two solutions. When the volatile sol-
vents have evaporated, there remains a
celluloid which is non-inflammable.

Coastruction of One of the
Out the
ater, i

rotten-stone,

Electrolysis -

CEMENTS FOR PORCELAIN AND
GLASS

1—Use white of egg beaten up witn an
equal quantity of water and ad enough
slaked lime ‘to make a paste; apply im:
mediately. Presumably, whey might take
the place of water, on account of the albu-
minoids contained.

2—Mix rapidly white of egg with plaster
of Paris, containing one-fourth its weight
of freshly slaked lime.

3—Mix white of egg with scraped lime
or calcined plaster of Paris.

4—Work together freshly prepared casein
and freshly calcined lime with water to make
a thick paste. Use at once.

5—Mix equal amounts of dry powdered
casein and slaked lime and make into a
paste with water. .

Whey or skimmed milk might be better.
Solutions of borax or of water-glass also are
mixed with casein for cements.

These casein and albumin cements are
pronounced excellent for mending rcelain.
and glassware, but must be emp ved in-
mediately.

WATERPROOF CEMENT

Alcohol .. ...t 1000 parts
Sandarac. .. ..ocoveeceneance et 60 parts
MastiC.....covevevnvnenenearen 60 parts.
Turpenting..................-- 60 parts

Dissolve the gums in the alcohok and add’
the turpentine and stir in. Now prepare a.
solution of equal parts of glue and isinglass
by soaking 125 parts of each in cold water
until it becomes softened, pouring and press-
ing off the residue, and melting in the water
bath. This should produce a volume of
glue nearly equal to that of the solution of
gums. The latter should, in the mean-
time, have been cautiously raised to the
boiling point’in the water bath, and then
mixed with the hot glue solution.

It is said that articles united with this
substance will stand the action of cold
water for an unlimited tinte, and it takes
even hot water a long time to affect the
joint.

GOOD CEMENT FOR LEATHER

GIUE . . oo e 1 oz.
Starch paste.............ccooennn. 2 ozs.
Turpentine. . .............cooomeee 1dr.

Water, a sufficient quantity,.

Dissolve the glue in sufficient water with
heat; mix the starch-paste with water; -
add the turpentine, and finally mix with the
glue while hot.

ANOTHER LEATHER CEMENT

Leather belts and other parts can be re-
paired with the following:

Carbon disulfide .. ............... 10 parts
Oil of turpentine .. ............... 1 part
Gutta-Percha, cut in small pieces, q. s.

Mix the turpentine and carbon disulfide,
and add sufficient gutta-percha under fre-
quent agitations, or rubbing up, until a
thick paste is obtained. To make a good
joint all fatty and greasy matter must be

ot rid of, and the surface of the leather
reshened, either by the use of a rasp,
emery paper, or knife, before applying the
paste. It should be burnished over the
joint with a het iron.
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A DISTILLING APPARATUS

. Herewithisa diagram of a very interest-
ing piece of chemical apparatus which I
have used for quite a long time for distiling
water and other liquids. First, heat the
glass to redness and blow a hole in the side
of an ordinary flask; then securing a thistle
tube, bend as shown in the illustration, and
insert into the hole thus blown. It is im-
perative that the mouthyof the flask be large,
enough to permit the insertion of the thistle’
tube. The glass is then sealed up around”
this opening firmly joining the thistle tube
to the flask. A cone shaped glass receptacle
is now either obtained or made which will
contain ice or cold water for condensing the
eval?orated liquid. This receptacle is filled
with .cracked ice or with water, which may
be allowed to pour into it and in turn out
again thru a siphon. A rubber hose is con-
nected to the thistle tube so as'to collect the
condensed liquid. The cone shaped con-
denser may be removed whenever desired,
to aHow for the introduction of water or

‘opa
A Home-Made Distilling Apparatus which has
Given the Author Good Results, so He States, When
Used for Distilling Water and Other Liquide.
other liquid into the flask, and also for wash-
ing it or filling with cracked ice or water.
Contributed by A.G .

REMOVING STUMPS OF TREES

I herewith submit two formulas for re-
moving stumps chemically. 1—In the
fall of the year bore a 1” hole 18" deep,
into the center of the stump; put in an
ounce of potassium nitrate (saltpetre).
Fill up with water and plug the hole. In
the spring take the plug out and put in a
half gill of kerosene, and set fire to it.
It will burn the stump out to the farthest

root.

2—In the fall, with an inch auger, bore
a hole 10” deep and put into it 35 pound of
sulfuric acid (Oil olP Vitriol) and cork up
very tight. In the spring the whole stump
and roots extending all thru their ramifi-
cations will be found so.rotten they can
be easily removed.

Contributed by C. E. GIBBS.

[We suggest that a greater quantity of po-
tassium nslrate s be used in the first
formula.—EDITOR.]
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A Yacht Radiophone

HIS particular Radiophone Trans-
mitter was designed and con-
structed for an official of one of

the South American countries and
yvacht. In

. was installed in his
drawing up the speci-
ficdtions m im-

By C. GOLDEN

type pilot lamps are supplied for illum-
ination when using the auxiliary source
of power. In addition to the radiophone
transmission. signalling is also possible
onr straight CW or ICW and all these

portant factors had
to be considered, in-
cluding small space
available for the ap-
paratus, limited tech-
nical knowledge of
the crew and most
important, an auxil-
iary means of opera-
tion in case the ship’s
electrical mains failed.

Fig. 1 shows the
front view of the
transmitter unit,
whose panel size is
only 22x22 inches and

whose cases is 8 This
inches deep. Two wan " The Nece.
small dash-board a Dynamotor, G-

am Shows the Hook-up of the Various A

¢

Fig.2

1,500 Voits D. C. Were Su
1, ﬂm a Choke Coil, L-5,and M
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2
? 2
4
ratus, Including the Two 75 =

ed the Plate Circuit from
e-meter, M-3.

features arc instantly
available thru the three
control switches.

Two German trans-
mitting tubes were used
and were worked at
approximately 75 watts
each, although capable
of a considerable over-
load. The plate poten-
tial impressed upon the
tubes was 1500 volts
direct current normal,
and at this voltage the
space current of the
oscillator was 148 mil-
liamperes approximate-
ly. The filament supply
voltage of these tubes
was 24 and at that fig-
ure when new, drew
approximately 5 am-
peres each. The nor-
mal antenna current
was two to three am-
(Continued on page 673)
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The Illustration at
the Rifht Shows
Group of Operatives
Assembling Vacuum
Tube Parts, and on
the Bench Before
Them are the Latest
Type Electric Weld-
ing Machines: a
Close-up  View of
One of These Weld-
ers Being Shown Be-
low. Thanks to the
Speed of the Electric
Welder, Thousands
Instead of Hundreds
of Vacuum Tubes
Were Manufactured
at One Plant Daily

During the World
ar.

@

The Vacuum Tubes
Shown Below, Rep-
resent Two Distinct
Types in Whicl the
Internal Elements
are Electrically
Welded with the Ma-
chine Shown in the
Central Photo. Both
Transmitting and Re-
ceiving Bu| Have
Had Their Produc-
tion Speeded Up
Wonderfully, Due to
the Rapidi and
Ejﬁcien% of Elec-
trically elding the

.

Metal Plates and
Spirals to the Sup-

porting Wires
Connections.

The Electric Welder is Shown Above, and This Compact and Efficient Little
Machine Occupies an Area of About 10" by 12” and Does Not Stand More
Than 12” High. By Close Observation One Will See a Part of a Vacuum Tube
Placed on the Jix Ready for the Electric Welding Operation. A Nickel Helix
and a Nickel Cylinder or Plate, Together With a Tungsten Fil t, Comprise
the Main Members Which are Electrically Welded to the Supporting Wires

and Connections. One of the Rema

rkable Features of Electric Welding Is the

Fact that Different Metals May be Welded to one Another Easily, Such

as Tungsten to Nickel;: Copper to

Nickel; Molybdenum to Nickel: Iron

to Molybdenum, etc.

Arc Welding of Audion Parts

LECTRICITY. has given to man

light, heat and power, and thru

the application of these. numer-

ous devices which contribute to the

comfort and convenience of our
daily life. Out of this storehouse has
come two arts, which have been so highly
developed that each has produced a scpa-
rate profession of its own. 1 refer to the
art of clectric welding and that of radio-
telegraphy and tclephony. The object of
this article is in a way to show how arc
welding has assisted in the perfecting of
the radio apparatus.

Two important functions of the radio
art are amplification and detection. To
accomplish these there have been devel-
oped what are known as vacuum tubes or
valves. These are made in three principal
types—two of which are used in receiving,
and one in transmission service,

It is necessary in the manufacture of
these tubes to join together certain metal
parts which are very small in sectional
area and which require difficult and expert
coneration. On account of the delicate

By F. A. ANDERSON

character of this work it has been found
that female help is the most efficient.
The Moorhead people of San Fran-
cisco have for a long time recognized the
efficiency of female help and thru the
courtesy of this company I am able to

List of Articles
Appearing in
November Issue
of ““‘Radio News”’

A Short Wave Recetver

By Jesse Marsten
Construction and Usc of a W ave-
mcter for Short Waves

By Robert E. Lacault

A Study of the Antenna System

By C. M. Grabson
The Radio Constructor
Junior Department
With the Forest Service
By O.D. Tron :
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present these views, taken in their fac-
tory. The first shows a group of women
sitting at a table operating the electric
welding machines and assembling the
parts for the vacuum tubes, the second
shows an inspector examining a partially
completed tube, and the third the scien-
tific testing, which each tube undergoes
before it is allowed to go out into service.

The electric welder for doing this work
is a compact machine and occupies an
area of about 10x 12 inches and is not
more than 12 inches high. The accom-
panying illustration shows one of these
machines and by close observation you
can see a part of one of the tubes placed
on the jig, ready for the electric welding
operation, while on the right of the ma-
chine is a tray holding the parts ready to
be welded.
DETECTOR, AMPLIFIER AND TRANS-

MITTING TUBES

Probably the most important of the two
receiving tubes is the detector. which is
used to rectify and intensify the high fre-

(Costinued on page 678)



www.americanradiohistory.com

What to Invent

FARM WATERING SYSTEM

HE intensc drought that we have
had with us the past summer
plainly designates the great need
for an improved farm watering
system. Out West they use irri-
gation to furnish the crops with moisture,
but in the East and Central West, farmers
arc dependent upon the oenerncitv af tha
rain—clouds for their suf
necessity. While it i
truck-gardens are equij
sprinkling system of
pipes, and this works
very satisfactorily,
vet to adopt a similar
system for a two
hundred acre farm
would hardly be
practicable, because
the network of pipes
necessary to water
the ground properly
would be in the way
of plowing and tend-
ing the crops.
However, it ap-
- pears to me that this
' objection could easily
' be overcome by pip- -
ing the ground in a
manner described
t and illustrated here.
{ As shown the sup-
“‘ply pipes would be
‘‘buried deep . enough
; in the ground not to freecze up or inter-
1. fere with tending the soil
‘ .buried mains could be connected vertical
~ pipes and a long rubber hose could be

Fields, as

To these

By JAY G. HOBSON

connected to these vertical pipes, which
would be placed one to cach acre. In
operation, the farmer could attach the
hose and water one acre at a time, until
his whole corn, wheat or hay crop had
been sufficiently provided with moisture.

We Know That It Is Impracticable for Farmers to Water Their Crops by Ruaning Sprinkler Pipes
o . wWonl(l lln‘ted::e With tl'od“ 1ti ’- o:b the“" d 7 X
Hobson, Why Would it Not a Goed Idea to Place the Necessary

Provide at Suitable Intervals Short Pipes and Vilves Projecting Above the Ground for the Attachment ofa

, such as Plo
Water

Hose?

On first” thought this idea may sound
peculiar, but I am sure that the average
farmer would rather trouble himself a
little with keeping his crops from burning
up from the drought, than to sit by as
helpless as a mouse and see his profits go
up in heat. At any rate the modern
farmer would appreciate a practical system
of this kind, and if T am not badly mis-
taken, we will live to see the day when
our important crops will be independent of
such substance that may or may not come
from the sky.

PHONE TRANSMITTER SILENCER

When talking over the phone to a cus-
tomer or others and you find it neces-
sary to ask someone in your office about
the subject of conversation, and you do
not wish said customer to hear your in-
quiry, you automatically and naturally
place the palm of your hand over the
mouth-piece to prevent any of your di-
verse conversation from entering the
phone.

But why not invent a small lid or cover
to take the place of the hand over the
transmitter? A small felt covered metal
disc could be held movably over the
mouth-piece by a spring, and could be
pushed back from the opening during
conversation. Or an arrangement could
be designed to hang the receiver on that

Pipes Under 6round,

would close the disc over the transmitter
when the weight of the receiver pulied
downward on it.

.Undoubtedly there would be a ready and
wide sale for an improvement of this kind.

SOAP TABLETS

'Rcoplc who do considerable traveling

: will appreciate” this

improvement as onc

of the greatest neces-

sl}ies. Every hotel pro-

vides their guests with

soap, but the maids

often fail to replace a

used bar with a new

one, and having to use

soap, that some other

person rubbed over:

their possibly-diseased,

skin, is not a very:

comfortable feeling. |

Now it has often

occurred to me that

soap of good quality

could be packed in

convenient sized tab-

lets that could be used

one or two at a time,’

as desired. Small tab-

lets of soap could

w‘so‘;:'““ then be easily carried

to along on the trip, and

individual cleanliness

would be assured. An

attractive trade mark and package, a good

quality of soap, then some well directed’

advertising, should soon crcate a large,

profitable market for an article of this
deserintion

, Bte.

Soap-Tablets Would Seem to Present a Very Fi
Field for Development, for the Traveling
and Hotel-Living Public. It is

or Desirable Method to Have Soap iil' One

e Which Gathers Dirt, Et Cetera. You
Have Fresh Soap Rach Time, What a Treat!

Questions for Young Scientists

This winter's crop of freshman boys
and girls in a leading American High School
was given a series of questions that tested
their knowledge of everyday science and
perhaps their sense of humor at the same
time. The young scientists were asked to
check the answers to the various questions
that they thought correct. The wrong an-
swers were the ‘"howlers” of former students.
The “test’” was in part as follows:

You do not hear thunder until some time
after you have seen the lightning because—

(a) The lightning is closer to the earth.

(b) The tl%under is miles away from the
lightning.

A mountain top is colder than a valley
because—

(a) It is nearer to the sun.

(b) It receives less heat from the sun.

Dark colored clothes are worn in the
winter and light colored clothes are worn
in the summer because— .,

(a) The dye in black makes it warmer.

(b) Dark colors fade in summer.
.\:(%) Dark absorbs heat and light throws
it off.
. (d) Light clothes get soiled more easily
in winter.

When a street car stops suddenly the
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passengers lurch forward. When it starts
suddenly they are thrown backward be-
cause—

(a) It is so sudden they do not expect
it.
(b) A vacuum is formed in front of or
back of the car.

- (c) The car moves and stops and their
bodies do not.

You can see your breath on a cold day
because—
~7 {a) Water vapor in your breath condenses
when cooled.

(Continued on page 661)
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Sound Reproducing Apparatus
(No. 1,383,271 issued to William Mac-
Donald Smith)

The inventor of this system tries to
do away with the harsh sound emitted
by a phonograph, and has discovered
that a tube of jelly has the property

of ullowing free passage and reinforce-
ment of regular vibrations, such as
musical tones, but not the irregular
vibrations (noise). One convenient
way of mounting the jelly consists in
enclosing the jelly-like mass in a casing
secured in the sound box. The jelly
mass is then heated to cause it to adhere
to the diafram. A thin slot is cut
into this jelly mass so as to lecave a
very thin part of the mass on each
side of the slot or slit. By transmitting
the music thru this jelly mass, it is
claimed the sound is considerably
purified. only the regular vibrations
passing thru.

Engine Exhaust Sound Modifier
(No. 1,384,964 Issued to Herbert
Leggett)

A device for modifying the harsh
sound of exhaust gases from an internal
combustion engine and converting this
into harmonious tones, consists of a
tubular shell closed at both ends with a
flange and connected to the exhaust
pipe of a gas engine. As the exhaust
gases pass thru the annular passage
way they impinge against the conical
walls of the sound modifier, which

' Y A
“oadd] Ty

walls direct the gases to a restricted
annular passage-way between the
mouth of said modifier and the shell.
After passing thru the passageway, the
exhaust gases escape to the atmosphere
by the outlet duct. The sound modi-
fier is placed in a position abutting
against the closed end of the duct.
These modifiers are conical in form and
are fastened at their smaller ends, while
their mouths are free .to vibrate, and
this tendency is increased by the taper-
ing of the metal; they are of the
peculiar form shown in the diagram,
and there are several of them arranged
within the tubular shell. It is claimed
that the device causes sufficient change
50 as to give harmonious sound instead
of the usual noisc which the exhaust
ras gives,

Aerial Torpedo
(No. 1,384,559 lssued to Lloyd Giles
and Sidney H. Woodruff)
We see here an interesting aerial
torpedo, which is designed to carry
ives for great distances over the
lines. The centire device is

very similar to a regular airplane ex-
cept that no pilot flies with it, the
controls being automatically main-
tained and changed by pre-deterinined
clock-work arrangement. Back of the
cngine is a heavy charge of some very
high explosive which detonates when

the machine finally plunges earthward.
The controls consist of a number of
solenoids which are actuated by pendu-
lums, a tipping of the machine in either
direction being sufficient to close the
circuits of the solenoids. These sole-
noids in turn open and close respective
valves for the operation of pistons
which are connected to the ailerons and
clevating rudders. A gyroscopic ar-
rangement keeps the machine upon the
predetermined course. In operation
the elevating rudders are so arranged
that the machine will rise upward.
A clock-work device is so arranged that
it has no effect upon the elevating
rudders until the machine reaches the
desired height; then the clock-work
control switch 18 opened and thereafter
the machine depends upon the pendu-
lum-controlled switch for keeping it on
an even keel. When it has traveled
the determined distance, the clock-
work sets the controls so that the tor-
pedo turns its nose toward the ground.
In another form the machine releases
aerial torpedoes and then returns again
to the station which sent it out.

Detecting Under Water
Vibrations
(No. 1,383,690 Issued to Harold D.
Arnold)
With this device it becomes possible
to detect under-water vibration and

locatc the position from whence the
sounds emanate. In the proposed
method a towing device or *‘fish” is
drawn by the vessel by means of a
cable thru which the wires for the
listening apparatus pass. Two micro-
phonic detectors are located within
this towing device, and these micro-
phones connect in series with batteries
to the apparatus on board ship, which
comprises a telephone receiver, and a
stethoscopic ear-tube.  The sound from
one receiver will affect one ear and the
sound from the other receiver the other
car. Adjustable circular tubes cnable
the distance between the receiver and
the stethoscopic tube to be varied, and
when the sound in both ears is iden-
tical, a reading of the scale is taken.
In this manner it is possible to locate
the distant object or sound emanating
source by geometrically plotting the
angles from the scale readings. Two
or three readings may be taken if
necessary as the ship proceeds on her
course.

Luminous Pencil
(No. 1,384,706 Issued to Walter Mcy-
ner) :
The inventor of this device has
attempted to make a pencil which will

. —

be of such construction that either the
sheet of paper upon which the writing
is done will be illuminated by the
pencil itself, or the writing will be
luminous. The bore of the pencil
communicates directly with a longi-
tudinal slot of slightly smaller dimen-
sions than the central bore itself. The
writing material is preferably con

of a body, such as is employed in the
so-called radium paints, impregnated
with grafite or some other pigment.
If desired, the writing material may be
made up of this self-luminous sub-
stance, containing a sufficient propor-
tion of an oily substance to keep the
same soft. In the latter case, the
writing may also be read in the dark.

Apparatus for Recording Sound
in Motion
1,384,612 issued to Robert D.
X - Gray)
The inventor herc attempts to pro-
duce a motion picture film in exact

(No:

synchronism with the sound record.
For this purpose hc provides for a
reflector capable of picking up sounds,
and which reflector has many curved
surfaces which have one focus at
approximately the same point within
the reflector, and secondary focuses at
different points upon the stage, thus
c¢nabling the actor or the actors to
move over a considerable area in the

ighborhood of c« on focus points.
The apparatus in its general construc-
tion comprises a stage, a sound reflector
in front of the stage and a receiver
located at the acoustic focus. A motion
picture camera is arranged outside the
sound reflector, which reflector is made
up in the form of a large number of
segments. In this manner different
parts of the stage are brought into
focal point with regard to the recciver.

Stereoscopic Projecting

Apparatus
(No. 1,383,538 Issued to Herbert
Dickinson and George A. W.
Hepburn)

There have been several ways de-
vised for obtaining a stereoscopic effect
from motion pictures. Some of these
depend upon photographing the ob-
jects again<t a black background. and

then
furnished by a slide in an ordinary pro-

projecting them upon a scene

jecting lantern. In other cases two
pictures arc arranged side by side on
the film. With this invention, how-
ever, the ordinary film may be used.
This is projected thru a partial re-
flector, as, for instance, a sheet of
platc glass. Most of the image will be
thrown upon the screen, but a portion
of it will be reflected on to a secondary
reflector and thence upon the screen.
The images are so arranged that they
are slightly out of register, which cffect
is obtained by adjusting the angle of the
reflector.  This produces the stereo-
scopic  effect.  An inclined reflector
may also be used to project the images
upon a second screen, as shown in the
‘illustration.

‘Sunken Ship Indicating and
Safety Device
(No. 1,384,736 Issued to Joseph Ardo
and Oscar Phillips)
There have been tnany sunken ship

indicating devices which have at-
tracted our attention from time to
time. Here is one, however, which
is of improved form. It consists of a

cylindrical casing provided with conicai
ends, which forms the float. Within
this casing is located a drum on which
is wound a rope attached in turn to the
deck of the ship. The drum is con-
structed so as to be collapsible. The
rope is firmly attached to the deck of
the ship and the float properly placed
is held in suitable supports. f the
ship sinks, the rope uncoils rotating
the shaft at the same time. This shaft
drives an air-compressor, which causes
whistles to sound for a considerablc
time after the rope has ceased unwind-
ing. The crew having entered the
device thru the doors will find_ that
their compartment increases in size as
the drum walls collapse.

Means for Detecting or Meas-
uring Moisture
(No. 1,383,233 Issued to Charles A.
Parsons and Alexander H. Law)

Sometimesit is necessary to cool large
turbo-generators with great quantitics
of air and it is customary to cool this
air with water sprays. In order te
detect whether any moisture remains
present, the inventors have devised a
testing coil. which is composed of a

metal tube around which a piece of
insulating material ie placed such ax
leatheroid, and outside of this a coil
of metal wire is wound. The entire
apparatus is suspended in the air-ducts
between the water filter and the turbo-
generators and by connecting it in
series with an indicating instrument,
such as an ohmmeter, the amount «f
moisture is casily determined.

Improved Noiseless Radiator

(No. 1,384,600 Issued to William ‘.
Farrell)

In hcating-radiators, such as arc

ordinarily e¢mployed in steam heating

plants, very objectionable knockine

noises are sometimes heard. This is
commonly known as a water hammer,
and it is due to a condensation of wat
at the bottom of the radiator, whicl
cannot be drained away fast enough.
\Vith this particular device the inventor
claims to have ecliminated this ob-
jectionable sound. The radiator itselt
is made up of a plurality of sections.
cach of which is shorter than its prc-
ceding one, and the outlet, opening on
one side of each section adjacent to the
bottom, is at a higher level than the
opening on-the other side of said sev-
tion, whereby the radiator may I
casily and quickly drained and water-
hammer effectually prevented.

634

www americanradiohistorv. com


www.americanradiohistory.com

Science and Inventson tor November. 1921 A7

www americanradiohistorv. com


www.americanradiohistory.com

BusinessGourses

mmtwdmu“h“
B e e @«w

Write your name and address at the bot-
tom and mail today. Wovm-.n‘dnllh-
formation and of remarkable records
advancement

" LaSALLE EXTENSION UNIVERSITY
™ in_the Werld

ralaing (nstitution
c?d.on :o minl':.t.mnﬂm

Banking and Finance
OC. P. A. Coaching for

Advanced Accountants
gnm Foremanship

ment Management

and

ORailway Accounting and
Station Management

OLaw—Degree of LL.B.

OCommercial Law [

Olndustrial Management OEffective
Etficiency

OBasiness Jetter-Writing

ao

Name

ey

Present P
Addrers

toDance

Youcanlearn the On , Two-

Fox-Trot, Waltz all the

latest at home, easily and quickly.

Our Amaxzing M art Method makes
stmple as .

Do musle ; Suovess

ol 1S Wi for seaclal Ser.

or.
NATIONAL DANCING INSTITUTK
20th Street Statien. Chicas»

FREE

127

Science and Invention for November, 1921

about 20 lger cent overload before the fuse melts.
Q. 3. Does a sivcn size fuse wire always melt at
the rated current
A. 3. The fusing current is liable to vary 50 or
even 100 per cent, according to circumstances. The
temperature of the surrounding air or other sub-
stances affects the melting current greatly, for the
melting temperature is about constant, while the
rate at which heat from the fuse will be transferred
to the surroundings, depends upon the difference of
temperature between them and the fuse; conse-
quently, a fuse in a warm place will be mclted by a
smaller current than a similar fuse in a_cold. place.
Professor George D. Shepardson in his book,
Electrical Catechism, describes the action of fuses at
length. and the table of fusing currents for different
wires given below from his work, will be found
most useful:
Fusing Current in Amgeres
Solder Alloy

B.& S.Gage Diameter ¥4 Lead and
No. in Inches Copper Lead 4 Tin
36 .00S 4 .. .
34 .006 H .. ..
32 .008 8 1 1
30 .010 11 .. -
28 .013 14 2 2
26 .016 20 3 .
24 .020 30 4 3
n .025 - 42 7 .5
20 .032 60 10 7
19 .036 70 11 Y9
18 .040 83 13 1
17 .045 100 15 13
16 .051 120 17 15
15 .057 140 20 18
14 .064 166 22 20
13 .072 200 27 24
12 .081 235 33 30
11 .091 '280 38 35
10 .101 335 44 41

9 114 390 51 48
8 129 450 62 58
7 144 520 71 i3

When the wires are open to the air and when long
enough so that the cooling effect of the terminals
does not extend to the middle of the wires (the fusc
wires being from 2 inches to 12 inches in length, ac-
cording to their diameters), the currents required
for melting are approximately as indicated in the
above table for copper, lcad and solder alloy wires.

Queries on Magnetism

(1163) James McEllroy, Cincinnati, Ohio, in-
quires of this Department: .

. 1. Does a steel horseshoc magnet retain its
magnetism longer, if its steel or iron kecper is left
in contact with the north and south poles, when the
magnet is not being used for experiments?

A. 1. A permancnt steel magnet will always retain
its magnetism much longer if the iron or steel keeper
is left across the poles when the magnet is not being
used, as otherwise the magnetic lines of force may
be reduced and permanently diminished by the
earth’s ficld; also the lines of force have to complete
their circuit from the north to the south pole thru
the air, which offers a very high resistance to them;
factor is called by engincers “‘the magnetic reluc-
tance of the circuit.”

You will be surprised to notce that a soft iron ring
retains magnetism for quite a long period of time
after it is magnetized in onc way or another, but as
soon as a section of the ring is removed, the mag-
netism will rapidly decreasc to almost zero, as soft
iron has about the poorest retentivity of any‘of the
ferro-magnetic substances. 1f you happen to possess
an electro-magnet of any size, large or small, you
can readily try this interesting experiment by placing
a picce of iron across the poles, and when the circuit
is opened you will find that a relatively strong pres-
sure will have to be excrted on the armature to pull
it from the magnet poles. But once you have pulled
the armature away from the pole faces, you will
usually find that there is not sufficient residual mag-
nctism left in the soft iron cores and yoke of the
magnet to even hold the armature in place.

Q. 2. From what 1 have read concerning the
operating principle of so-called oil, water and ore
locaters, it would seém .that somc of these instru-
ments, according to their inventor’s claims, depend
upon some variation in the carth’s magnetic field,
duc to the prescnce of such quantities. s this true
or not?

A. 2. Inventors of instruments intended for lo-
cating ore as well as underground oil and water,
have made such statements it is true, and possibly
in all seriousness, but the scientists of today look
into such problems pretty thoroly and in referring
to a publication of the U. S. Geological Survey, we
find it stated most emphatically, that therc is prac-
tically no reason, at least at the present time, for
placing any faith in such instruments; as thousands
of mcasurements and tests made in all parts of the
world have shown no cvidence for believing in any
such phenotnena.

In plain language, the publication referred
states therefore that the pr of any no!
metals such as silver, gold, copper, platinum, etc.,
or the presence of underground oil or water, will not
make their presence known by a measurable varia-
tion of the earth's magnetic field at that point. If
such were the case, prospectors and mining engineers
would be happy indeed, for then an instrument which
would measure accurately slight changes in the

to
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The Oracle

(Continued from page 636)

eartfi's magnetic field could be calibrated, after a
careful series of tests, so as to indicate the presence
of these different metals or liquids.

Magnetic iron-ore or other ferro-magnetic metals
can_.be located by means of the dip compass, a mag-
netized and delicately pivoted steel needle, owing to
the extra pull or declination exerted on such a needle
when it is placed over such a deposit, even if the ore
is located deep in the ground, but as the U. S.
Geological Survey points out, even this indication
requires considerable skill and judgment on the
Fart of the user to interpret the indications obtained.

t should be remembered also in this connection that
therc are in various parts of the world, and in fact
everywhere, frequent variations in the earth’s mag-
netic field caused by reasons not very well known
at present, but variations nevertheless, and these
‘requently are so pronounced as to upset the interpre-
ation of the dip compass readings.

Testing Armature Coils -

(1164) Richard R. Smith, Ithaca, Mich., asks®
Q. 1. Upon looking thru the Oracle of th¢ May,
1919, Flectrical Experimenter, 1 saw an article

Buzzer

wy.

O~ ) {

4’9' A | Sm Bort,|
DA ", 4

Tl

T~cis “smatures tor Opens and Shorts With Tw
Do .nt Methods: Left—A. C. Series Lam To:g
e

% .ch Telephone ReeeivetT: Right—Buzzer and
est.

< Jelephone
ma. cot

Buzzer

i

Left—Using Induction Coil With Buzzer. Test.
Right—Testing Drop of Potential Across Armature
Coils to Locate Opens and Shwu,

which states that a test for open and short-circuited
armature coils can be made by the usc of a buzzer
and a 75 ohm telephone receiver.
. I would be pleased to have you give diagram show-
ing proper connections.

A. 1. We offer the following information you
desire concerning a telephone test on armatures for
open and short-circuited coils.

. Diagram herewith shows severai ways of connect-
ing a buzzer to brushes; the telephone receiver test
leads are placed across adjacent segments all the
way around the commutator, turning the armature
slowly until all of the coils have been tested.

(Continued on page 643)
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New Ionizing SparK Plug

Science has at least had a hand in the
design of this latest addition to the cver
srowing spark plug family. The design
f spark plugs has for some reason or other
seen carried out in a haphazard manner, as
t would scem from the vast number of de-
igns now available on the market, but the
slectrical an:l radio engineer have seemingly
wad very little to do with these devices,
vhich certainly come within the scope of

heir particular knowledge of the subject. -

“he spark plug here illustrated has been
ried by one of the editors, and is vcrtam}y

EYNPN S PR UN | PO N T IS R PPN

The secret of the efficiency of this new
spark plug lies in the fact that it has a metal
cap or auxiliary sparking ring fitted on the
end of a solid porcelain member, and due
| to the heating of thisring and to the pecul-
"iar design of the porcelain, it is difficult for,
"carbon to collect and lodge on the plug and
foul it. But this is only a minor considera-
tion, the chief point being that this auxiliary
metal ring acts like a condenser and takes
ion an electrostatic charge, due to its close
{ proximity to the outer mectal shell of the
plug, which is a part of the circuit. Be-
cause of this ring taking on a charge at cach
spark, an auxiliary discharge of small sparks

NEW METHOD MA

KES MUSIC

AMAZINGLY EASY TO LEARN

LEARN TO PLAY OR SING--EVERY STEP
MADE SIMPLE AS ABC
Entire Cost Averages a Fow Cents a Lesson
How often have you
wished that you knew how
to play the violin or piano—
or whatever your favorite

note. No “trick” music, no “numbers,” no ma':o.
shifts of any kind.

1 call my method “‘new’ simply because it is s»
radically different from the old and hard-to-under-
stand ways of teaching music. But my method is
thoroughly time-tried and proven. Over 250,000 suc-
cessful pupils from boys and girls of ten or twelve to

instrument  may  be—or men and women of sixty—are the proot.
that vou To prove what 1 say vou can take
cauld  take . any course on trial —singing or any
part in sing- For Beginners or instrument you prefer—and judge
ine, Advanced Pupils entirely by your own progress. If
How many Piane Mandelin for any reason you are not satisfied
an  evening's Organ Drums and with the course, then it won’t cost you
pleasure  has || Vielia Traps a single penny as outlined in our guar-
been  utterly | Banje Harmeny and § antee. On the other hand, if vou are
spoiled and inet Compesition | pleaxed with the course, the total cost
ruined by the § Flute Sight Singing | averages a few cents a lesson, with your
admission, 1 Ukelele music and everything also included.
an sorry, but 1 Cornet Piccolo When learninz to play or sing is so easy’,
Celle Trombene why continue to confine vour enjoy-
- this pleasurc J Guitar Saxephene ments of music to mere listening? Why
u have so often Voice and Speech Culture not at least let me send you my free
added to your ) Autematic Finger Centrel | book that tells you all about my meth-
ode? It shows you how casy it is to

&, No need to

lesson to a private teacher.

les that have been confining
vour enjoyment to merc listening have now been re=-
moved. 3

My method of teaching music—in your spare time
at home—makes it amazingly casy to learn to sing by
note or to play any instrument.

You don't need to know the first thing about music
to begin—don’t neced to know one note from another.
My method takes out all the hard part—overcomes
all the difficulties —makes your progress casy, rapid
and sure.

Whether for an advanced pupil or a beginner, my
method is a revolutionary improvement over the old
methods used by private teachers. The lessons ex-
plain every step in simple Print-and-Picture form
that you can't go wrong on—every step is made as
clear as ABC

My method is as thorough as it is easy. [ teach
vou the only right wav—teach you to play or sing by

turn your wish to play or sing into an
actual fact.  fust now | am making a special short
time offer that cuts the cost per lesson in two——
<«cnd your name now, before this special offer is with=
drawn. No obligation — simply usc the coupon or
send your name and addressinaletter orona post card.
U. S.School of Music, 13311 Brunswick Bldg., New York.
L1 1]
Mr. David F. Kemp, U. S. School of Music,
13311 Brunswick Bldg., New York City
Please send me your free book, "*Music Lessonx
in Your Own Home,”" and Particulars of your
Special Offcr. 1 am interested in your course on

Name. ...

Address. ... ...
City .

State.........
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takes place between the auxiliary electroc
ring and the center electrode, in advance ¢
the main gap discharge.

This auxiliary discharge, altho quit
small and hardly visible to the naked ey¢
will produce ionization of the gas or air i
the main gap of the plug, thereby increasinj
the number of jons present there. Due t
the action of these tons a discharge in the
main gap will be affected at a considerably
lower voltage or clectrical pressure thar
that required by the ordinary plug. This
action is also enhanced by the’lllt‘rgn:\'iq[ﬁll

Standards’ laboratories, that this plig will
accomplish- what its makers’ claim—~iz.,
fire with a considerably less voltage than

the ordinary lplug,' and also_ much’ faster
than a plug of the ordinary type, which'is-
subject to "a considerable lag of : the "dis-

charge. This plug is said by 1ts makers to .
be the fastest firing plug every built. A

test made in one o tRe automobile engine

laboratories-at the Milwaukee School of En-

gineering demonstrated, that this particular

spark plug could stand up and fire regularly

in an oil-throwing engine, for a time period

forty-five times longer than was shown by

any other plug tested at that laboratory. It

is interesting to note in looking over the U.

S. Bureau of Standards test report on this

plug, that it required 63 per cent more volt-

age to fire a spark plug of the usual con-

struction than it did the ionizing plug of the

design here shown.

GETTING MORE EGGS BY ARTI-
FICIAL LIGHT

For several years this has been a sub-
ject of interest to poultrymen, grocers.
lamp merchants, and the consumer. That
hens will lay more eggs during the winter
if given a longer working day., and ad-
ditional food, is an establisht fact. Mr.
Willard C. Thompson. New Jersey Ex-
periment Station, writes in The Rural
New Yorker to the effect that artificial
illumination properly used will practically
double winter cgg production, which. as
a rule, means doubling the profits. Arti-
ficial lighting may not increase the num-
Ler of eggs produced during the ycar, but
it induces greater production during thc
period of highest pricces, which more than
offsets any loss of production during the
summer when prices arc relatively low.

Experiments with lighted and unlighted
hen houses show the following results
from 50 April hatched pullets in lighted
houses and 50 April hatched pullets in
unlighted houses during October, 1919.

Eccs Laip During Week BeciNNIixG
Oct. 6 Oct. 13 Oct. 20 Oct. 27 Total

53 150 211 250 664

Lighted
14 74 130 174 392

("nlighted.
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 What the Old Timer

said to Chatley
by C.L.Hardy

NLY a few years ago, Charley,
the man whose name you see on
that door was just where you are today.

“I remember the day he came to
work for us. He didn’t know much
about the business. But he was always
asking questions—always anxious to
learn.

“And by and by we got to noticing
that. Billy Stevens was getting ahead of
some -of us.old fellows who had been
around- here for years.

‘ “‘I« ‘remember as clearly : as s though
it wete yesterday, the day Billy showed
old ’Fbm Harvey how to figure out the
pltch of some new. bevel gears we were
makmg on an important contract.

~ “Tom told me afterward how re-

+ «spetfal Billy was—nothing fresh, or
‘I. know it all’ about him. He just
‘made a suggestion and showed Tom a
, qulcker way to start the problem and
. a shorter, surer way to finish it.

“One day I said to him—Where'd
you get hep to all that fancy figuring,
. Bill?” We were eating lunch and he
" was reading some little book he always
carried. He looked up at me and said
" innocently: ‘Oh, I just picked it up!
1 knew different than that, so I quizzed
him until he told me the whole story.

“‘Did you ever notice the old men
around the shop,” he asked—‘the men
with families who drudge along day
in and day out—never getting any-
where? I admitted that I had noticed
quite a lot of them.

“ ‘Well,’ he said ‘I made up my mind
I wasn’t going to spend my whole life
in a humdrum job at small wages. So
I took a home-study course with the
International Correspondence Schools
that would give me special training for
this business.

- “‘I tell you frankly that I never
dreamed: it would be so fascinating and
so helpful in my work. I'm making
mighty good money—twice as much as
formerly—and I'm going to have even
a bigger. job around here some day.’

“Well, Charley, that boy went
straight on up. The members of the

firm heard about his studying in his
spare time and encouraged him to keep
on. You see where he is today.

“And I—I'm still plugging along at
the same old job—struggling to make
both ends meet. I had just as good a

chance as Billy Stevens, but I let it slip.

by. Yes, I let it slip by.

“Now, Charley, you've got to want
your training bad enough to get it.
That’s as far as I can help you; you've
got to do the rest yourself.

“I’ve seen a lot of young men come
into this business. Those who went
ahead were always those who trained
themselves for the job ahead. You can
do the same thing.

“Start now! It will take only a
moment to sign and mail that coupon.
It doesn’t obligate you in any way. But
it’s the most important thing you can
do today. Some day I know that you
will come to me and thank me for what
I’'m telling you.”

The Old Timer is right. The good
jobs invariably go to the trained men.
The I. C. S. will help you get this
training.
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No matter where you live, the 1. C.
S. will come to.you. No matter how
limited your previous education, the
simply-written, wonderfully-illustrated
I. C. S. textbooks make it easy to learn.

This is all we ask: Without cost,

without obligating yourself in any way,
put it up to us to prove how we can

help you. Just mark and mail this
coupon.
S —————TEAR OUT HERE === w o =

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6208-B BCRANTON, PA.

Without cost or obligstion pluu oxphin how I can
the

slify for the position, or fn ect defore which
?uluva marked an X in the list bolow —
ELEC. ENG USINESS MANAG'M"D
Electric Light! & Bys. SALESMANSH!P
e ALYERTILNG
‘elegrapl oer road Positions
‘Telephone Work ILLUSTRATIN
ECHANICAL ENGR. Show Card & 8ign Ptg.
Mechanical Draftsman Cartoonin,
Machine Shop co Private Secretary
'l’oolmn Business Correspondent
Gas mﬁﬁ" Operating BOOK!
CIVIL !unoga er & Typist
Surveying and lhpplu Cert. Pub. Accountant
MINE FOR'N or ENGR. TRAFFIC MANAGER
STATIONARY ENGR. Railway Accountant
Marine Engineer Commercial Law
ARCHITECT GOOD_ENGLISH
Contractor and_Builder Com. 8chool Subjects
Architectural Draftsman IVIL SERVIC;
Concrete Builder AUTOMOBILES
Structural eer Railway Mail Clerk
PLUMBING & HEAT'G Mathematics
eet Metal Worker Navigation
'ext. Overseer or Bupt. Agriculture
CHEMIST Poultry 8 Spanish
Pharmacy ‘Teacher
N-m
T7-1-29
Btreet
snd No.
Clu‘ State. —
Occupat.on -
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Learn at Home !

Employers everywhere are looking fo:
men with mechanical ability. Splendid sal
aries and rapid advancement are offered

There is an easy, delightful way ir
which you can learn right at home ir
spare time. For 3o years the Interna
tional Correspondence Schools have beer
giving men and women just the training
they need for success in mechanical engi-
neering and more than 200 other subjects.
Hundreds of thousands have stepped intc
good positions through I. C. S. help, but
never were opportunities so great as now.

Let the I. C. S. help you. Choose the work you
Tike best in the coupon below, then mark and mail
it today. This doesn’t obligate you in the leasl
and it will bring you information that will start
you on a successful career. This is your chanoe.
Don’tlet it lip by. Mark and mail this coupon now.
e v —— —TEAR OUT WERE == s e

INMNATIONAL CORRESPONDENCE SCHOOLS
6209-B SCBANTON, PA.

Wlthom cost_or obligation, please explaln bow I ean
for_the" position, or in subject Defore whieh
r;la‘:: marked an X in the list bclmv

ELEC. ENGINEER nummss MANAG'N"I
Electric & Rys. NSHIP
Electric W! A 'rmmo
Telegraph Show Card & Sign Ptg.
T‘&sghou Work Railroad Positions

M HANICAL ENOE. 1“uusm'rma
Machine Shop Practice :’rlnu Secretary

)ullnul‘-x%nunm
CIVIL ENG o pher & Typist
Surveying ‘lgg &“ﬁ& mﬁb Accountant

FO! GER

BT ONARY BEn | B TROVIC MaNAG

e

Contractor and Bullder o | [ Com. Bchool Bubjects

Concrete Builder CIVIL SERVICE

Strustural Engineer Railway Mail Cl

PLUMBING & HEAT"G t!'l'olml!!l-ls

‘ext. o‘::-:lmwot Naviga!

CHEMIST Ameuuuu |B ,l.w'llb
Name Ta-21
Btrest
and No.
clc State.

tion. -
-

www americanradiohistorv. com

Science and Invention. for November, 1921

- ——


www.americanradiohistory.com

Science and Invention for November, 1921
]

(LIP THIS:
y f (]

[

]

]

. g !

The Oracle
(Continued from page 638)

. When a coil is normal as to its resistance and con-
tinuity, a steady hum will be heard in the 'phone and
this same note will be heard for each normal coil
when the test leads bridge two adjacent segments.
An open-circuited coil will make its presence known
by a loud noise in the 'phone, while a short-circuit or
partial short-circuit will result in either no sound, or
else a reduction of the sound in the 'phone.

In actual shop tests the two leads supplying the
test current from the buzzer or else current from a
110 volt A. C. circuit with a 110 volt lamp in series,
are tied in position on the commutator at the points
normally occupied by the brushes. A string passing
several times around the commutator will hold the
leads firmly in place and they can be shifted easily
from time to time as fast as one-quarter or one-half
of the armature is tested out with the 'phone.

Another common shop test is to pass D. C. th,aa
rheostat or lamp bank and then thru the armature
by tying the test leads in the position normally
occupied by the brushes, and using either a low-
reading voltmeter or else shunt ammeter from which
the shunt has been removed, for testing the difference
of ‘Pogent.ial across any two commutator segments.

. This is known as the "bar to bar™ test. An open
circuit in the coil is indicated by a high deflection,
while a sub-normal deflection denotes the presence
of a short-circuit or a short. Frequently
it will be found that the cg?pet segments are short-
circuited by a thin thread of copper due to the com-
mutator having been turned in a lathe, etc., which
can be picked out from between the segments with
a pen knife or a pointed tool made from a piece of
old hack-saw blade, as shown in the sketch.

Guided Airplane
MaKes 150 Miles
an Hour
(Continued from page 610)

western parts of the United States, is the
fact that these aerial railway cars will

rate best at a considerable height above
the ground, with plentyof free air, and it is
proposed to builg the steel towers of 300
to 400 ft. high. This may sound somewhat
extreme, alf things considered, but it is
not so unusual, when one has seen the
E’gantic wireless towers erected by the

dio Corporation of America at its sta-
tions, both at New Brunswick, N. J., and
on Long Island, where the new Radio
Central station is rapidly nearing comple-
tion., The steel latticed towers erected at
the new station on Long Island serve as a
very good example, to show us about what
will be required, and also what can be done
in the line of accepted mechanical engineer-
ing principles at the present day. The
steel latticed towers erected at the Radio
Central station at Rocky Point, Long
Island, stand 400 ft. high, have a base about
60 ft. square, and at the top of the tower a
latticed girder is mounted measuring 150
ft. in length and weighing 8 tons. These
towers, of which there are 12, spread over a
line of approximately 3 miles, and are
spaced 1,250 ft. apart. The engineers’
figures. show that the towers as built, are
designed to carry a horizontal load at the
top of 30,000 pounds, or 15 tons.

Traveling at the rate of 150 miles an
hour, such a guided aerial car or train,
would cover the distance between New
York and Chicago in approximately 6
hours, or would travel across the continent
from New York to San Francisco in a little
more than 20 hours, if the aerial lines could
be laid out in a nearly straight line between
the two coasts.

PIGEON FLIES FROM CHICAGO TO
WASHINGTON IN 16 HOURS

A pigeon which carried a message from
Mayor Thompson of . Chicago to Presi-
dent Harding in sixteen hours actual fly-
ing time for the 614} miles broke a
world's record, the Department of Agri-
culture announced on Aug. 29th.

The bird was a product of the Govern-
ments loft at Beltsville, Md.

3
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No matter where you live or what you are doing, you can become
a master Draftsman under the direction of the Chicago ‘“Tech”
experts. You can enter a profession which offers opportunities to
win a high salary, an executive position and leadership—you can put
yourself in the class of trained men whose services are always in
demand. No better field today than this—none which gives an
ambitious man more of a real chance to rise. Send the coupon and
get information about the profession and the Chicago ‘““Tech’’ method
of instruction.

$60 to $150 a Week

‘“Not enough really able draftsmen to go around” is always the cry of employers.
Factories, architects, electrical plants, contractors, sheet metal works, map pub-
lishers, engineering concerns are searching for men whose training fits them for

sitions where exceptional skill is required—ready to place them where they will

ave the largest earning capacity. This is your chance. Learn Drafting and have
your future career settled, for proficiency in this calling will give you an established
standing, and recognition—it will always make a place for you.

Train Under the Chicago “Tech” Experts
(At the College or By Mail)

Chicago ““Tech” gives you training under well-known engineering experts. You
learn the methods which they use in their own practical work. They give you
training which places you on equality with draftsmen of long experience and puts
vou in line for quick advancement. Time put in on practicafstudies only. If you
can’t come to the College you can get this practical training by mail. The tuition
fees are small and you can pay on easy terms
if you wish.

Mark and Mail the
Coupon Today

If vou are one of the men who see the
opportunities in the great profession of
Drafting or in any other technical calling
such as Plan Reading or certain branches of
Engineering—the coupon gives you a list of
our courses. Mark with X the one you want
information about and we will send catalogs
and explain just what our experts can do to
give you a high grade technical training with-
out loss of time at little expense and on small
monthly payments.

Big jobs are waiting—ready now for
technically trained men. This means op-
portunity for you. You can make more
money if you train in a specialized field;
and Chicago “Tech” training puts you in
the high salaried class without any needless
delay. It makes you thorough—self-confident
—expert. In which course are you inter-
ested? Mail the coupon now—today!

HOWS you how well qual-

ified you are for draftsman-
ship. Other schools ask you
to enroll and send money first. We send
the free lesson first. Read it—practice
the exercises—no obligation. Decide
for yourself whether you want to take
the course or not.

FREE OUTFIT
With our home study course is in-
cluded a complete set of high grade
instruments, drawing board, T-square,
etc. Same as leading draftsmen uge.
Cregit given if you already have an
outfit.

Chicago Technical College, 145 °“‘°c‘§?c.‘;’;°°“" Bldg.
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PutYour Name

mis Pay-Roll

Men like you are wanted for big-pay posi-
tions in the fascinating field of automobile

engineering. We have
made it easy for you to
fit yourself for one of
these positions. Youdon't
have to go to school.
You don't have to serve
an apprenticeship. Fif-
teen automobile -engi-
neers and specialists
have compiled a spare
time reading course that
will equip you to be an
automobile expert with-
out taking any
from your presentwork.

AUTO
BOOKS

6 Volumes Shipped Free

Now ready for you—
an up-to-the-minute six-
volume library on Auto-
mobile Engineering,
covering the construc-
tion, care and repair of
pleasure cars, motor
trucks and motorcycles.
Brimming over with ad-
vanced information on
Lighting Systems, Gar-
age Desi&n and Equip-
ment, elding and
other repair methods.
Containseverything that
a mechanic or an engi-
neer or a motorcyclist
or the owner or pros-
pective owner of a motor
car ought to know.
Written in simple lan-
guage that an%body can
understand. astefully
bound in American Mo-

rocco, flexible covers,
gold swn})ed, 2,650
pages and 2,100 iflus-

trations, tables and ex-
planatory diagrams.
library that cost thou-
cands of dollars to com-
pile but that comes to
you free for 7 days’ ex-
amination,

time

Price

Reduced

Down goes the price
on these famous Auto
Books. We have in-
duced our printers
and binders to cut

the price they e
us. We pass this sav-
ing on to our cus-

ﬁ:ﬂmCoupon Now
For FREE Trial

Partial List of
Contents

More than 190 Blue-
rints of Wiring
iagrams

Explosion Motors
eldins

Motor Construction
and Repair

Carburetors and
Settings

Valves, Cooling

Lubrication

Fly-Wheels

Clutch

Transmission

Final Drive

Steering Frames

Tires

Vulcanizing

Ignition
Snning and Light-
ing tems
Shop Kinks
Commercial Garage
Design and Equip-
ment .
Electrics
Storage Batteries
Cars and Repair
Motorcycles
Commercial Trucks
Glossary

Only 10c a Day

Not a cent to pay in advance.

in your own home or
express C
and study

whether you want to keep them or not.

aho&
es when boo!
em for seven whole days before you decide

arrive.

First you see the books
Just mall coupon ard pay
You can read them

If you like the

books send only $2.80 in seven days and $3 a month until

the special introductory
(Reois e

col
clety. (
must soon

$45) m&':"z“mm the set
bership in the

mem p Am
lar g:ce $12.) This
be withdrawn.

of $24.80 has been paid.
068 A year's
‘echnical So-
great bargain offer

erican

Send No Money Now

Don’t take our
word for it. See
the books
without cost.
There is so
much profit in
this offer for
you, that we
urge you to
waste not a
moment in
sending for
the books. Put
the coupon in
the s to-
day. Send mo
money — just
the coupon!

American Technical Society, Dept. A-258 Chicago, II.

AMERICAN TECHNICAL SOCIETY
Dept. A-258, Chieago, il
Please send me the 6-volume set, Automobile Engi-
neering for 7 days’ examination, shipping charges col-

lect.
the balance

If I decide to buy, I will send $2.80 within 7
d st $3 s month until the $24.80

Then you send me a receipt showing
that 45.00 pot of books and the $12 Consulting
Membership are mine and fully paid for. If I think I

cean get along without the books after
trial, I will return them at your expense.

Name
Address

seven

.................. cesow

Science and Invention for N ovember,’lQZl

Book Review
(Continued from page 642)

and it is a very welcome thing indeed to find a book
now upon the market which will do for us this very
work. The subject of this book is mathematically
treated. While this is rerfectly true, the Pracdcal
part of the subject receives ad te consi ion,
such as the comparison of woods used for airplane
propellers, etc.

he practical aspect of the book appears too in
the section devoted to the work of draftsman
and as done on the drawing board. This is very
exhaustively treated. Laminations and miscellaneous
Eropellen of which there are many, are also treated.

ven the different glues, including casein

are given space in the text.

One interesting point, recommending that the
laminations of the propellers should not be clampt
for five minutes after the application of the glue in
order to allow it time to enter the pores of the

., is to be noted. This would seem to apply
to all glueing operations. .

Hand- and machine-working of the laminated
blocks and special methods of construction are given
and at the end of the book a number of appendices
make really interesting reading, and a good index
follows the text.

PRINCIPLES AND PRACTICE OF
AERIAL NAVIGATION. By Lieut.
J. E. Dumbleton. Cloth covers, size 5%
by 8”. 172 pages. Profusely illustrated.
Publisht by the D. Van Nostrand Co.,
New York.

This very interesting book treats of the pe-
culiar problems that have arisen with the devel-
opment of aviation. For many generations one
of the world’s unanswered problems was the
determination of the latitude at sea. It ranked
practically with the squaring of the circle and
with the trisection of the angle. Eventually it
was solved by the production of an accurate
time piece, the chronometer. The chronometer
is now, to a certain extent, supersedable and
perhaps eventually to be superseded by radio.
direction of ships in aerial navigation. The use
of the textant for airplane navigation is prac-
tically barred, on account of the bad horizon
obtainable at flying heights, as well as because
the height of the plane 1s not accurately known.

The book, therefore, perforce is devoted to
a considerable extent to dead reckoning and to
the practical details of finding the way in the
air. To anybody interested in the problems
of navigation, the book will form excellent
reading. It is liberally illustrated and would
seem to be an indispensable manual for long
distance airplane work.

CITY OF ENDLESS NIGHT. By
Milo Hastings. Size 7% x 5", 346 pages.
Dodd Meade & Co., New York City.

A romance of Germany centuries hence. Mr,
Hastings has written a marvelously interesting
book that cannot fail to interest the technically
inclined. He shows to what German ruthlessness
and German science has brought the Germany
of the distant future. Finding itself in an an-
tagonistic world, the German nation has du
itself into the subterranean city of Berlin, whic|
has some sixty or seventy levels, in which dwell
the 300,000,000 Germans. Everything is pure
science. The populace lives on synthetic food,
synthetic clothes, synthetic everything. Eugenics
has been driven to the nth degree. No such
thing_as family life exists any longer in this
ultra-Berlin. verything is militaristic and well
ordered. The citizens do_ exactly as they are
told by their superiors. This entire nation is
governed by one, William III, of the Hohen-
zollerns, who considers himself and God as kin.

There is nothing impossible in this book,
which shows what science directed into certain
channelsi may do. An interesting book.

CONNECTING INDUCTION MO-
TORS. By A. M. Dudley. B.S., 252
pages. Profusely illustrated. Cloth
covers, 9% x6”. Publisht by Mc-Graw-
Hill Co,, Inc,, N. Y.

This book is the development of a quantity
of material which was originally publisht in the
“Electric Journal.” It was next claborated into
a seties of articles, which agyeared in “Power,”
and while the author in his preface is very
ready to acknowledge that it may lack unity in
some details, it certainly appears to us a most
admirable presentation of the winding problem
of induction motors. The winding diagrams
are numerous_and very excellently done from
the point of view of clearness and intelligibility,
and there are any quantity of these al'Agl other
diagrams in addition to illustrations, so that the
cuts total up to 289 in number. Mathematics as
used in its pages are of the simplest order so
that none need be frightened with difficult
formulas. Wave winding diagrams are given
in much detail, and the effect of number of
phases ;lpon winding  connections is fully
elucidated. Tt has a satisfactory index, and a
very excellent feature is an index of diagrams.
The book certainly shows a great deal of in-
telligent work on the part of the author and
we gladly commend it to our readers.
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OUR AIR FORCE. By William Mitchell;
Brig. General, U. S. A. 223 pages, fully
illustrated. ' - Cloth _covers, 8% x5%
inches. Publisht by E. P. Dutton & Co.,
N. Y.

This very interesting book covers the tech-
nique of military aviation in the first twelve
chapters. The author, a most distinguished ex-
ponent of aerial science, is naturally most in-
terested in its mditary value and in the pos-
sible milita?’ achievements of the airplane and
balloon. After he has covered the ground on
military work in the chapters just specified, he
gives a chapter on civil and commercial avia-
ticn which, after all, must be regarded as the
school for war service; he then speaks of avia-
tion over the sea, with special reference to the
destruction of hostile fleets. The general topics
of the development of the science, of what the
future has in store for it, and of what the
United States should do to foster the air fleet
of the country, conclude the book. Upwards
of forty interesting illustrations are _inserted
in the text and on the fly leaves, and inside of
cover, are printed maps of the proposed airways
traversing the United States in all directions.
We have one complaint to make, there is no
index, and we cannot compliment the book
more highly than by saying that it thoroly de-
-served ome.

ELEMENTARY LESSONS. By R. W.
Kent. 72 pages. Paper covers 9x6
inches. Publisht by Press of the Dun-
woody Institute, Minneapolis, Minn.

This is rather an attractive little pamphlet,
quite unpretentious and yet satisfactorily cover-
ing elementary mathematics, not only such as
are restricted to electricity but some more gen-
eral topics. It is one of those books apparently
very elementary, which can be read with benefit

many of us. It is very often that excellent
hints are obtained from such books as this, and
the possibility of obtaining such hints and this
book is very suggestive of such possibility, is a
practical tribute to the excellence of the little
treatise. We are pl d to r d it to
our readers.

TELEGRAPHY, TELEPHONY &

~ WIRELESS. By]J.Poole, AM.ILEE,
120 pages. Illustrated. Cloth covers,
ers, 7% x 434 inches. Publisht by Isaac
Pitman & Sons, N. Y.

This compact little manual starts at the
bottom of things, and before leaving each sub-
ject brin it pretty well up to an advanced
evel. e Pitman firm has publisht a large
number of books in this series called the “Com-
mon Commodities and Industries Series,”” and
this elementary treatise on account of its merit
is such as can be safely recommended to be-
inners in electrical science. Short as it is, it
18 furnisht with an_ excellent index and the long
list of books pubisht by Pitman & Sons, while
really an advertisement, adds to the value of
the book.

POWDERED COAL AS A FUEL. By
C. F. Herington. 338 pages. Profusely
illustrated. Cloth covers, 914 x 6 inches.
gublisht by D. Van Nostrand Co., New

(ork.

This is a very elaborate work. Powdered fuel
bids fair to assume greater and greater import-
ance in industry, and in_this work there are nu-
merous illustrations and very specific descrip-
tions elucidating this subject. he topics are
treated in great detail and the advantages of
pulverized fuel over combustible in lumps, is
strongly brought out. A great many examples
and 1illustrations cover its use as already devel-
oped, altho of course the general belief is that
its use will extend with time. It is in the line
of utilization of culm, which by washing after
pulverization. can be made to give a very pure
powdered coal. We are even a_ little surprised
not to find the word culm or mine-waste in the
index. An excellent point is made that by
avoiding excess air in furnace practice, econ-
omy is conduced to. We are glad to recommend
the book.

MY ELECTRICAL WORKSHOP. By
Frank T. Addyman. 249 pages, fully il-
lustrated. Cloth covers, 574 x 84 inches.
Publisht by The Wireless Press, Ltd.,
London.

Sometimes _the writer of this review has
found that English books do not seem to be
adapted for the American_ field of work, but
this work altho absolutely English, is one which
we can certainly recommend to our readers, and
a boy who will go thru it, chapter by chapter,
constructing_the apparatus' as described, will get
rome very fine classical work in electricity. If
he follows the directions, so as to produce nicely
made and finished apparatus, his experience in
the- bandling of metals will be of lasting advan-
t?e to him. Each chapter is preceded by a list
of the materials required to construct the ap-
paratus described in it; a great many ilustra-
tions are given, and while it is largely a prac-
tical treatise, theory is not neglected, and the

BTV

BENEFITS

in More Than
50 Ailments

Are you suffering from aches, pains or
lack of energy and strength? Have
you any weakness or painful disorder
that does not respond to ordinary
treatment? Then you should know
how quickly and permanently you
can be benefited by Violet Ray treat-
ment—how the body-building forces
of electricity will speedily restore
your health. Our free book, ‘“Health
for All,” tells the whole wonderful
story. It tells how to ‘‘take your
electricity sugar-coated” by using the

‘f’e VIOLET RAY

HIGH FREQUENCY

You spray thousands of volts of vitalizing electricity

into any weak organ, tissue or muscle,
invigorates without shock, jolt or jar.

It stimulates and
It immediatel

draws to the weakened part a vigorous surge of warm, fres
blood that relieves congestion and pain and permanently

rebuilds broken-down or sluggish organs.
Violet Ray treatment is fg

undamental—not merely local.

It fills the blood with germ-fighting white corpuscles and
mcreases its oxygen content,
muscles as well as the weakened tissues and organs. It

promotes the elimination of waste products.

It tones up the nerves and

It penetrates

and saturates the entire body, and tends to normalize and

strengthen every nerve, muscle and organ,

Treat Yourself At Home

Why pafv hundreds of dollars for electrical or Violet Ray treatments
s

in hospital

or sanitariums when you can get these great benefits in

your own home, at practically no cost? The Renulife Violet Ray
Generator is within reach of everybody, and is sold on the “RENULIFE
Fair Trial Plan,” giving ample opportunity for you to learn just what

it will do for you.

Send for Qur FREE Book Now

Giving detailed treatment of more then fifty disorders and telling of
the results obtained. Get the opinions, based on personal experience,
of scores of RENULIFE users, many of whom report benefits far
beyond any claims made by us.

RENULIFE
ELECTRIC
CO.

1211 Marquette Bldg.
Detroit, Mich.

In Canada:

Netting Bldg.
Windsor, Ont.

'WANTED—

Distributors for exclusive sales
contract on very attractive basis.
Write at once.

Renuiife Electric Co.. 1211 Marquette Bidg., Detroit
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with Renulife Generators: also give full particulan
a8 to Its application for ailments checked below.
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reader will pick up a great deal of the theory
of electricity from its pages. There are omne
hundred and fifty illustrations.

THE VOICE OF SCIENCE IN NINE-
TEENTH CENTURY LITERA-
TURE. By Robert Emmons Rogers.
328 pages. Cloth covers 714 x5 inches.
Publisht by The Atlantic Monthly
Press, Boston.

A very distinguished list of authors figure in
the contents of this book, such as Mathew Ar-
nold, Robert Louis Stevenson, Cardinal New-
man, and Geo. Meredith. Even the ‘‘Rubaiyat
of Omar Khayyam” is contained in it, as well
as many pages of poetry from Browning, Tenny-
son, Walt Whitman and others. It is a type
of book which can be taken up for half an
hour’s reading, and while we may not agree
with many of the authors in their views and
while we may Kerhaps be sorry that religion is
so much brought in, yet none can refcﬁ the
chapter from “Sesame and Lilies” by John Ru:
kin. Whatever his eccentricities may have been,
he was a great master of the English language.

THE GYROSCOPIC COMPASS. By
T. W. Chalmers, B. Sc., A. M. I. Mech.
E. Cloth covers, 5% x 3% inches. 167
pages. Fully illustrated.

In the work under review, the new gyros-
copic compa: which it is fair to say has thor<
oly *‘arrived,” is treated of without the use of
uiathematics, which is certainly a somewhat
daring attempt for a gyroscopic investigator.
\vith numerous illustrations, full and clear text,
tne gyroscopic compass is very well described.

The various compasses of this type which
have been put into operation are considered
at the end of the book after the entire gen-
cral principle of the instrument has been elab-
orately treated.

A suggestion of the difficulty in writing this
book; is found in the following extract from the
preface:

“It is to be remarked that it is much ecasier
to treat the gi\‘rroscope and all its practical ap-
plications mathematically than non-mathematic-
ally.” The author, however, has succeeded re-
markably well in his popular presentation of the
subject.

PRELIMINARY MATHEMATICS. By
Prof. F. E. Austin, E. E. Cloth covers.
434 x 734 inches, 169 pages. Publisht by
the author at Hanover, N. H.

This work, within less than 200 pages, covering
the elements of arithmetic and algebra, includ-
ing such things as simultaneous and quadratic
eyuations, logarithms and powers of numbers
starting with the very elements of Arabic nota-
tions, produces a peculiar impression on the
writer until he realizes that it is designed chicfly
as a skeleton for ugse by students desiring to
enter college.

To make it more practical, some sample ex-
amination papers for different colleges are
given. It 1s one of those books which while
purporting to be elementary, is well worth
reading by more advanced students, as it is so
well done that anyone would be sure to pick up
useful items of information from its clearly
printed pages. It has an adequate index.

LABORATORY EXPERIMENTS
WITH DIRECT CURRENTS. By
Prof. F. E. Austin, E. E. Profusely il-
lustrated. Leatherette covers, 4V x 714
inches. 152 pages. Publisht by the
author at Hanover, N. H.

This other book by Prof. Austin is also a
thcroly practical one and the only synopsis of
ite contents which it is necessary for us to give
is to state that it trcats adequately the subjec:
of electric ~measurements:—the Wheatsone
bridge and potentiometer, and special tests of
cells, coils and electric machinery, including
such topics as the commercial efficiency of a
machine, the calibration of voltmeters and the
same for ammeters. We certainly are glad to
recommend it to our readers. It is well il-
lustrated and well indext.

MIRACLE MONGERS AND THEIR
METHODS. A Complete Exposé. By
Houdini. Fully illustrated. Cloth covers,
5% x8Y4 inches. 240 pages. Publisht
by the E. P. Dutton Co., New York.

The author of this book is a very well known
performing magician, and is certainly by his
own experience and extensive acquaintance
with the professionals of his class, well qualified
to appear as an authority on natural magic.
But in addition to this qualification, he is a good
writer and in his k he has followed out the
historr of the sciente roing back to old times
and illustrating from old books and describing
the feats of past centuries. It makes very inter-
esting reading for those who remember the old
times and the days of what was the nonular
dime-museum, now extinct.

*375Z0NEDAY

Ira Shook, of Flint, Did That
Amount of Business in 1 Day

——
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TAKING PICTURES OF STARS BY DAY

Photographing stars in broad daylight
and lengthening the astronomer’s day to
twenty-four hours, better photographs
taken by airplane cameras and through
long-range telescopes, a simple and
thoroughly practical method of photog-
raphy in natural colors that can be used
by the amateur as well as by the scientist,
effective increase in the power of the
largest astronomical telescopes now
known, and more knowledge of the color
and temperature of the stars will be some
of the practical consequences of the im-
provements that chemists will undoubtedly
make in photographic materials in the next
few years.

This is the prophecy of Dr. W. F. Meg-
gers, in charge of the spectroscopic lab-
oratory of the Bureau of Standards,
which during the war made the photo-
graphic plates for aerial use that look
through haze and record the landscape
that is obscured to the human eye.

“Invisible light waves cause most of the
image on the ordinary photographic plate,”
explains Dr. Meggers. “These are the
very short light waves, the ultra-violets
and the violets and blues that are on the
limit of the visible spectrum. In the early
days of photography these were called the
actinic or chemical rays because they af-
fect the silver haloid that is used in pho-
tographic emulsions. In fact, Dr. R. W.
Woods of Johns Hopkins University some
years ago showed that if all the visible
light is screened out photographs can still
be taken with ultra-violet light.  The
ruby lamp of the dark room can be used
because the photographic plate usually
used is not red-sensitive.”

In the last forty years it has been found
that if the ordinary photographic plates
are treated with solutions of certain dyes
they will become sensitive to the visible
yellows, greens, reds and even the infra-
red waves or the so-called heat waves that
are very long. It is this process that is
used in making the “panchromatic” plates
and other “color-sensitive” plates now on
the market.

Before the war Germany had a monoply
of the best of these processes and of the
dyes, but during the war two American
government research laboratories repro-
duced and applied all that Germany had
ever done and then went a few steps fur-
thei: The color laboratory of the Bu-
reau of Chemistry of the Department of
Agriculture not only synthesized all
known photographic dyes but evolved
“Kryptocyanin,” a new sensitizer for red
light, that has made possible plates that
have many different applications. The
spectroscopy section of the Burcau of
Standards used this dye to make plates
that could be used in aerial photography
during hazy weather.

“The blue of the sky and the red of
the sunset and sunrise are due to the scat-
tering of the short wave length blue
light,” explains Dr. Meggers. Physicists
have found that the shorter the wave
length the more the light scatters when
passing through a turbid medium such as
the earth’s atmosphere.  This happens
“inversely as the fourth power of the
wave length,” as they express it. Haze
can be seen through only with difficulty
because it scatters the short waves of the
sun’s light as they travel to earth.

Whether it is the earth obscured from
above by haze, a star obscured by daylight
or a hazy panorama, the method of red
photography is the same. A filter or glass
screen that cuts out all the blue or short
wave length light is placed in front of the
lens. This allows only the red and infra-
red rays.to penetrate and form an image.
Using. this method of . photographing
through haze, pictures taken from two
miles above the earth were clean-cut and
thoroly distinct.

(Y

You need no artistic talent or ‘‘pull.”

647 .

In a few months with our help

you can be alongside the best of them, earning enough money to live on

and to lay some aside.—Here’s how.

Learn Mechanical Drawing

That means Big Money for you, Shorter
Hours, Quick Promotion. The real oppor-
tunities for success in Mechanical Drawing
today are big as compared with other fields.
Mechanical Drawing or Drafting is special-
ized knowledge. It is power to succeed.

Big Salaries

$35 to $55 a week is only a beginning. $100
a week and up is within your grasp as a
practical Mechanical Draftsman.

Quick Promotion

You can climb up and up to salary and
position—from Draftsman to Chief Drafts-
man—to Chief Engineer—to Production
Manager—and so on up. You can also
make big money oh the side in your spare
time, in addition to your regular salary.
Then when the opportunity comes, you can
go into business for yourself, as many
others have done.”

Permanent Employment

You won't have to stand around looking
for a job. Properly trained draftsmen are
always in demand. Railroads, Manu-
facturing Plants, Electrical Works, Engi-
neeringand Construction Housesand United
States Government Departments always
need trained draftsmen. Even when men
in other lines of work are without positions,
the draftsman is usually on the job at good

ay.
pay Get the Right Training
“Columbia” training is simple and sure,
yet complete and practical. By Roy C.
Claflin's improved *‘Columbia” method of
practical Mechanical Drawing you can
become a master Mechanical Draftsman in a
few months of pleasant, easy home study,
under Mr. Claflin’s personal supervision.
No troublesome, fancy theories—no diffi-
cult mathematics » to master—just the
plain, common-sense brass tacks of Draft-
ing. And after that, if you want it, you
receive free training in a specialized branch
of drafting, through your choice of one of
our post-graduate courses. .
Draftine

Swvias Utawing Vusas Us Gensusas .
and eleven piece set of highm'gmde
drafting instruments in plush lined case.
entire outfit is yours to keep.

The

‘““Columbia’’ Draftsmen Are in
Demand

The largest concerns in the country, includ-
ing the United States Government, employ

Columbia graduated draftsmen.

Openings

for draftsmen in Government Departments
carrz starting salaries ranging from $5.20
to $1

5.04 per day—and it is

enerally

recognized that salaries outside of govern-
ment service are still higher.

WHAT YOU GET
FREE WITH COURSE
Practical Problems
You are carefully coached
in practical drafting work.
We Help You Get a Job
We help you get a posi-
tion as soon as you are

qualified..
Training as a Drafting
S list

After completing the
course in _ mechanical
drawing, we'll train you
free in your choice of one
of our special elective
courses
Draftsmen’s’Equip-
ment

A full set of professional
equipment as shown in
the picture below.

Consultation Privi-
leges

You are free to write us
any time for advice and
suggestions.

Diploma
A lithographed, engrossed
diploma attesting to your
proficiency as a drafts-

FREE

Send in this coupon today.

FREE SUBSCRIPTION
TO DRAFTSMAN'S
PUBLICATION
“THE COMPASS"

U. S. Civil Service Com-
mission Calls for
Draftsmen

A few of the many posi-
tions open in Government
Departments.

Architectural Designer—
$4,000, Chief Drafts-
man—Naval Aircraft
Factory, $15.04 per day.

Aeronautical Draftsman
—Field Service of Navy
Department, $5.20 per
day to $12.00 per day.

Salaries are starting sal-
aries, subject to increase.
Practically all of them
carry a bonus of $240 a

year additional.

BOOK

Immediately upon receipt

of it we will send you FREE our illustrated book.

“Your Future in Drafting.”

It tells you all about our

new method of teaching Mechanical Drawing and
gives full details of our offer.

Get started now
Columbia School of Drafting

ROY C. CLAFLIN, Pres.
Dept. 1575 14th and T Sts., N. W.
Washington, D.C.
[T SEND THIS FREE COUPON ———

Washington, D. C.

draftsman.

Columbia School of Drafting,
Dept. 1575, 14th and T Sts., N. w.

Without obligation to me, please enter my name
for a Free subscription to ",The Compass'’ and
send me Free your illustrated book on Drafting,
telling how I can secure your complete home study
course and your help in securing a position as
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Mercury Mirror to
Bring Mars Close

" (Continued from page 601)

having.to use it in the one position only,
we would have to wait until a star past
directly overhead before we could see it.

We certainly would like to see this
telescope yield good results, as it will

mark a great step forward. in the observa- |
tion of the heavenly bodies, for we are|-

practically right now at the end of our
rope, when it comes to building large tel-
escope lenses and mirrors. This was
pointed out in a series of articles by Pro-
fessor Floyd L. Darrow, on large astro-
nomical telescopes, which appeared sev-
eral years ago in this journal, and with
our present knowledge of things scientific,
it does seem almost pitiful that we have
about reached our limit in the casting of
pure masses of océgtical glass suitable for
grinding a lens 100" in diameter, the largest
in the world at present and undoubtedly
for some years to come. Such seems to be
the case, so.some other means will have
to be evolved of magnifying the image
picked up in our present largest telescopes.

It is calculated that the McAfee-Todd |.

mercury-mirror telescope will magnify
25,000,000 times and the calculations al-
ready made show that Mars will several
times in the year reach its zenith over the
mine shaft:at Chanaral, Chile, in 1924.

WHAT HAPPENS WHEN MARS IS SEEN ONE
AND ONE-HALF MILES AWAY'

Several 'Astronomical authorities have
discust the possibilities of the 50 ft. dia-
meter mercury mirror telescope and some
of them have given us new light on the
matter of magnifying Mars 25,000,000
times. What do you think we would sec
if we looked into the telescope provided
by Professor Todd and Mr. McAfee. The
surface of Mars,” Professor Todd has
stated, could be brought optically to
within a mile ahd. half of the earth, but
contrary to our first impression perhaps,
we would not be-able to see the Martians
at work if there are such beings, but all
we would really see, so we are informed
by astronomers, is a blur, for with the
extreme magnification here attained, a
point on the surface of Mars would move
past our eyes at a speed of about ten
miles per minute or about five times as
fast as a racing car at the motordrome.
If the observers were content with seeing
Mars 15 miles away, the portion visible
to them would still be speeding past the
telescope at the rate of one mile a minute.
In other words, if Mars were brought
within a mile and a half of the earth, it
would be whirling so fast that the char-
acteristics of the landscape would be lost
to our vision, in the same way as are the
spokes of a locomotive wheel, or those
of a fly-wheel on a steam engine.

It has also been calculated that with the
magnification of 25,000,000 times, the light
of Mars would be diminished to one
twenty-five-millionth part of its brightness
in the sky which would not, therefore,
be sufficient for even the fastest instan-
taneous photography! So that even tho we
do have cameras, which could make a
stationary picture, of the rapid whirling
Mars, (the same as we can take photo-
graphs of a 60-mile-an-hour locomotive,
which show the spokes in the wheels),
there would not be sufficient illumination
to take photographs at such a speed. It is
also thought by some astronomers that
the well-known boiling effect of the at-
mosphere which prevents viewing the
heavenly bodies clearly except from the
highest elevations, would be intensified
severely with such a telescope.
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$1,000 Reward
For the Capture of This Man!

How often you see this sign displayed!

ONVICT 6138, Charles Condray,
escaped from the State Peniten-
tiary. Age, 37; Height, 5 _feet,

8 inches; Weight, 141 pounds; Hair,
brown; Eyes, gray.

Easy enough to identify him from his photo-
graph and this description Jou say. But
Condray took the name of “Brown,” dyed
his hair, darkened his skin, grew a mus-
tache, put on weight, and walked with a
stoop. Yet he was captured—and identified
o positively that he instantly knew ‘‘the
game was up.” How was it accomplished?
Read the whole story on page 13 of a
-thlr;illing FREE book which is yours for the
asking.

FREE Professional Secrets of
Twelve Master Minds
Secret methods revealed. Learn how twelve
big American detectives solve many great
mysteries. Find out how simple their methods
really are. With their secrets in your pos-

session, you can develop into a great detec-
tive—win glory, honor, wealth,

TheMysteriesof Crime Detection

More and more the detection of crime re-
solves itself into the problem of identifica-
tion. Any man of ordinary intelligence can
master this Erofcssion if he has in his pos-
session the key to the method employed by
the famous identification experts.

This Is Your Opportunity

Learn more about this fascinating profession.
The Big Book is full of amazing facts on
crime detection. True stories of crime and
criminals. Helpful advice from big detec-
tives. Absolutely free. Just fill in coupon
with your name and address and we’ll send
you postpaid the most astounding information
on identification that you ever read. You
will be shocked—and sur})riscd—and inspired.
"{l‘his book is absolutely free. It is vours to
cep,

Don’t delay! Send for this big book now

T. G. Cooke, Pres., U. of A. S.
Dept. 5338—1920 Sunnyside Ave., Chicago,lll

Dear Mr. Cooke: Plcase send me FREE and pre-
pald your new illustrated book on Crime and Crime
Detection, It is fully understood that I assume no
obligation,

Name ...t Age ..

Adddress

§ Town
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Practical Chemical

Experiments
By PROF. FLOYD L. DARROW
(Continued from page 625)

Fr

Testing the Strength of a Base: .Pre-
. pare a solution of potassium hydroxid by
dissolving about 10 grams of the base in

250 cc. of water. hen the solution has

been thoroly mixed and cooled, fill a bur-

ette -with it, having in the opposite holder
of the burette stand a burette of half-nor-
mal hydrochloric acid. Run out about

20 cc. of the potassium hydroxid into a

clean beaker and after adding phenolph-
" thalein indicator titrate with the acid until
- the endpoint is obtained, stopping at the

point where a single drop of the base
will give a permanent tinge of pink.

Now from the fact that 1 cc. of half
normal hydrochloric acid will exactly
neutralize 0.02805 gram of potassium
hydroxid, calculate the weight of base
neutralized and the concentration of the
solution, that is, the number of grams to
the liter.

Titration of Vinegar: Vinegar is essen-
tially a 4 or 5 per cent. solution of acetic
acid obtained by the fermentation of cider
or grape juice. In this process of vinegar
making two fermentations occur. The
first is the fermentation of the sugar pres-
ent in the cider or grape juice to alcohol,
and this is followed by the acetic fermen-
tation of the alcohol to acetic acid. These
changes are brought about by two distinct
sets of ferments.

Testing the Acidity of Vinegar: Pure
vinegar should contain not less than
4.5 per cent of acetic acid. To make the
determination fill one burette with the
vi and the other with tenth-normal
sodiurn hydroxid, being careful to rinse
‘out each burette with the solution which
it is to contain before filling. Use phe-
nolphthalein indicator and run cut about

. 6 cc. of the vinegar into a clean beaker.
Titrate with sodium hydroxid until the
endpoint is obtained, never forgetting to
rinse down the sides of the beaker and
also the glass rod before this point is
reached.

Then from the fact that 1 cc. of tenth-
normal sodium hydroxid exactly neutral-
izes 0.006" grams of acetic acid, calculate
the weight of acetic acid in the sample
taken and the percentage of acid in the
vinegar. This latter calculation is made
by dividing the weight of acetic acid by
the number of cubic centimeters of vinegar
used in the titration.

Testing Soils: Soils are usually acid
or alkaline. Old soils are acid and to neu-
tralize this acid condition the farmer uses
lime. Leguminous crops such as alfalfa
and clover cannot be raised on acid soils,
Therefore it is a matter of some import-
ance to be able to determine whether a
a soil is acid or not.

First thoroly dry some of the pulverized
soil in an oven. Cool in a desiccator and
weigh into a clean beaker 10 grams of the |
sample. Boil this in 30 cc. of water and
filter, washing the residue with repeated
small portions of hot water and allowing
the washings to run into the original fil-
trate. Any acid or alkali that may be
present will go into solution and be found
in the filtrate. Add phenolphthalein-indi-
cator and note the result. If the soil is
alkaline, the solution, of course, will be
pink, but if acid no color will appear.

. If the above reaction shows an alkali,
it must be titrated with a tenth-normal
oxalic.acid solution. Oxalic acid may be
obtained at any drug store. It is a crys-
talline substance and contains water of
" crystallization. The sample used in mak-
- ing the solution should consist of firm
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A $1000 Raise

“;Wﬂﬁams is making $1000 a year more than
youare but he is leaving the first of the month.

“You may not know it, Carter, but I've had
my eye on you for some time—in fact ever
since I found out that you were using your
spare time to read up on our business. That
study has paid you, and us too, mighty well.

“Judging from the way you made good in your
other positions I am convinced that you have
the training and ability to do Williams’ work.
Therefore, beginning with the first .of the
month you will be promoted to Williams’
place at a $1000 a year more than you are
now getting.”

You Want a $1000 Raise Yourself

and a ition of which you can be proud. Our PROMO-
TION PLAN willdhel;f> ycﬁu get ﬁt’ (éagjter!;? ca;e a;sd (;1;2;

i f thousands of others who got big mone r
thg;cfﬁr%ugh our PROMOTION PLAN. It will work just
as happily for you.

If you were to look through our files, you would find case

after case of big success. Men and women with no more
bably.less ability than you have are making good
and probany 24 There is no reason wgy you

ith astonishing progress. ¢
glloul?lslolsne outg B’n gtla‘tting more money and substantial
romotion. Luck or pull won't give it to you but—the
ROMOTION PLANwill.

Don’t Turn This
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AMERICAN SCHOOL
1 Dept. G-82¢ Drexel Ave. and 58th St., Chicago
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ERE'S just the book en Electricity that you

need to answer Kou: many questions—to solve
your knotty prol

to be your memory for tab

other Electrical and Mechanical facts.

“Little Giant” I.C.S. Electrical Engineer’s Handbook

lems, to teach you new kinks
les, rules, formulz, an

With this

within easy reach, an hour or a day need not be lost
“digging up” some unfamiliar fact; you’ll just turn
to the index and get it “in a jiffy.” A few of the
subjects treated are:

Electricity and Magtethm; Batteries; Cir-
cuits; Magnets; Direct and Alternating
Currents; Dynamos and Motors; Belts;

Shafting; Electroplating; Electrical Mea-

surements; Meters; Arc and Incandescent

Lamps; Mercury-Arc Rectifiers; Trans-

formers; Insulation; Electric Cars; Single

and Multiple Unit Control; Transmission;

" Rail Welding; Tables of Wires—Sizes,
Capacities, etc.; Mathematical Rules, For-
mulse, Symbols; Tables of Constarts,
Equivalents, Roots, Powers, Reciprocals,
Areas, Weights and Measures; Chemistry;
Properties of Metals; Principles of Me-
chanics.

This Electrical Engineer’s Handbook is just one of
22 I. C. S. Handbooks covering 22 Technical, Scien-
tific and Commercial subjects, all equally crowded
with value. They have the contents of full-size
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water of crystallization. To prepare a
tenth-normal solution dissolve exactly 6.3
grams of the acid in 1000 cc. of distilled
water.

The solution obtained by boiling the soil
with water is to be titrated, using the
oxalic acid and tenth-normal sodium
hydroxid in securing the endpoint. From
the number of cubic centimeters of acid
used subtract the number of cubic centi-
meters of hydroxid. The result will be
the volume of acid actually used to neu-
tralize the alkali in the soil. This result
cannot be exprest in per cent. but from
the quantity of acid required an approxi-
mate idea of the alkalinity of the soil can
be had. .

Should the soil be acid titrate the solu-
tion with tenth-normal sodium hydroxid
and oxalic acid until the endpoint is ob-
tained. Again subtract the volume of acid
used in securing the endpoint from the
volume of base used, and the result will
be the quantity of base required to neu-
tralize the acid in the soil. From the
amount of this a fairly good idea of the
acidity of the soil can be obtained.

Testing Soaps: Soaps may contain free
or combined alkali. To determine if free
alkali is absent, prepare an alcoholic sol-
ution of phenolpthalein, one containing no
water. Place a drop of this solution upon
the freshly cut surface of the soap. If
no pink color appears, you may know that
free alkali is absent.

" Washing powders may be tested in the
same way. Dissolve them in alcohol and
test with the phenolphthalein.

Testing for Combined Alkali: Soap is
defined as the sodium or potassium salt of
a fatty acid. Since this is the salt of a
strong base and a very weak acid, by a
process known in chemistry as hydrolysis,
a water-solution of soap will always give
an alkaline reaction.

To determine the amount of combined
alkali dissolve 1 gram of the soap in 25
cc. of hot water and add phenolphthalein.
A pink color will immediately appear.

Titrate with tenth-normal oxalic acid
adding the acid very slowly and with con-
stant stirring. Continue until a single
drop destroys the pink color. If, upon
standing a minute or two, the pink color
reappears, add another drop of the acid.

One cubic centimeter of tenth-normal
oxalic acid neutralizes 0.004 grams of so-
dium hydroxid, which is the alkali pres-
ent in hard soap. Therefore from the
number of cubic centimeters of oxalic acid
used calculate the weight of sodium
hydroxid and the percentage of alkali.

Determination of Free Alkali in Soap:
Dissolve 1 gram of soap in alcohol. Filter

out any insoluble matter and wash the
residue with alcohol, allowing the wash-
ings to run into the filtrate. Titrate this’
filtrate with tenth-normal oxalic acid as
before and in the same manner calculate’
the sodium hydroxid present.

Determination of Total Alkali: Weigh
2 grams of the soap into a porcelain

| crucible and burn to an ash over a Bun-

sen burner. When cold dissolve the ash
in 50 cc. of water and boil to insure com-
plete solution of all the alkali present.
Using methyl orange as the indicator ti-
trate with N/10 (tenth normal) oxalic
acid. As before add the acid slowly and
stop with the drop that just changes the
orange color to pink. Should this point
be exceeded, N/10 sodium hydroxid may
be used in securing the endpoint, the vol-
ume so used being subtracted from the
total volume of acid. From the result

| calculate the total amount of alkali pres-

ent.

Testing the Strength of Household
Ammonia: Buy a bottle at your grocer’s
and fill one of your burettes with it. Fill

the other burette with N/2 (half normal)
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hydrochloric acid. With ammonia the
phenolphthalein indicator is unreliable.
Therefore use either methyl orange or
litmus.

Run into a clean beaker about 15 cc. of
the ammonia, add the indicator and ti-
trate until the endpoint is obtained. Cal-
culated as ammonium hydroxid 1 cc. of
N/2 hydrochloric acid will neutralize
0.0175 grams of the hydroxid. Therefore
the weight of ammonium hydroxid in the
sample used can be determined and also
the percentage. Assume that the density
of the household ammonia is 1, that is,
that 1 cc. of it weighs 1 gram, which is
very nearly correct.

Determination of Chlorin in Water:
The amount of chlorin in water is deter-
mined by titration but the standard solu-
tion used is neither an acid nor a base.
We use instead a solution of silver nitrat.
To prepare this solution dissolve in a
liter of distilled water exactly 4.8 grams of
silver nitrat crystals.

For the.indicator use a solution of pot-
assium chromat made by dissolving 2
grams of the salt in 100 cc. of water.

The presence of chlorin in drinking
water always indicates contamination, un-
less it can be directly traced to some
known source. The chlorin in itself is
not harmful, but its source, when present
in abnormal quantities, is usually sewage
and animal wastes. :

‘To make the determination, K measure
100 cc. of the water under examination
into a very large test tube or Nessler tube.
Add 1 cc. of -the potassium chromat in-
dicator, ‘which will give a pale yellow
tinge to the water. Then add silver nitrat
solution from a burette very slowly until
the distinct red tint of silver chromat is
just visible.

Fach' cubic centimeter of the silver ni
trat is equivalent to 0.02432 grams of
chlorin. Therefore from the number of
cubic centimeters used calculate the
amount of chlorin in the sample. Ex-
press this result in milligrams, that is,
in thousandths of a gram, and multiply
the result by 10, since only 100 cc. of
water were titrated. This final result will
be the number of parts per million of
chlorin in the water. If the water con-
tains more than 50 parts per million con-
tamination from human waste or sink
drains is indicated.

Determination of Organic Matter n
Water: This determination is also made
by use of a standard solution, in this case
a solution of potassium permanganate.
Prepare the solution by dissolving 0.395
grams of the salt in a liter of distilled
water.

Place exactly 70 cc. of the water in a
clean porcelain dish and add a dozen drops
of a 10 per cent. solution of sulfuric acid.
Warm gently and from a burette add the
standard solution a drop at a time, stir-
ring with a clean glass rod after the addi-
tion of each drop. When the first faint
tinge of pink appears, warm the dish again
and notice whether the color is permanént.
If not, another drop must be added. Stop
the titration when the color becomes per-
manent.

The disappearance of the color of the
permanganate solution is due to reduction
by the organic matter present. When
70 cc. of water are, used, 1 cc. of the per-
. manganate solution used in titration means
0.1 of a grain per gallon. If more than
one grain of permanganate per gallon js
absorbed, contamination is indicated.
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country beyond. Being no lover of danger,
yet I must confess I was very desirous to
see this phenomenon—one of the horrors
of the desert—in greater perfection.
“Bruce, the African traveler, is said to
have witnest one of the most stupendous
exhibitions of sand columns or sand
spouts, caused by circular air movements
or whirl-winds, on record. In his jour-
ney thru the desert of Senaar, his atten-
tion was attracted to a number of prodigi-
ous pillars of sand, at different distances,
moving at times with great celerity, at
others stalking on with majestic slowness;
at intervals, he thought they were coming
in a very few minutes to overwhelm him
and his companions. Again they would
retreat, so as to be almost out of sight,
their tops reaching to the very clouds.
There the tops often separated from the
bodies, and these, once disjointed, dis-
persed in the air and were seen no more.
Sometimes they were broken in the middle,
as if. struck with a large cannot shot.
About noon they began to advance with
considerable swiftness upon them, the
wind being very strong. at North. Eleven
of these awful visitors ranged alongside
. of them, at about a distance of three miles.
The greatest diameter of the largest ap-
pedred to him, at that distance, as if it
would measure ten- feet. They retired
from them with a wind at south east,
leaving an impression on the mind of the
intrepid traveler to which he could give no
name, tho he candidly admits that one
ingredient in it was fear, with a consider-
ably deal of wonder and astonishment. |
He declares that it was in vain to think
of flying; the swiftest horse, or fastest
ship could be of no use to carry him out
of his danger, and the full persuasion of
this. riveted him to the spot where he
stood.' PRF SRSCE-IEY

“Next day they were gratified by a sim-
ilar display of moving pillars, in form
and disposition like those already de-
scribed, only they seemed to be more in
number and less in size. They came sev-
eral times in a direction close upon them;
that is, according to Mr. Bruce’s computa-
tion, within two miles. They became im-
mediately after sunrise, like a thick wood,
and almost darkened the sun, his rays.
shining thru them for nearly an hour,
gave them an appearance of pillars of fire.
At another time they were terrified by an
army of these sand pillars, whose march
was constantly south, like an army of
giants moving to battle, a number of
which seemed once to be coming directly
upon them, and, tho they were little nearer
than two miles, a considerable quantity of
sand fell around them. This strange and
wonderful phenomenon is often succeeded
or accompanied by the terrible simoon,
urder whose pestilential influence all na-
ture seems to languish and expire.

“The only means of escaping these de-
structive blasts, is to lie flat on the ground
until they pass over. Instinct even teaches
animals to bow down their heads and bury
their nostrils in the sand. Clouds of sand
rise in such quantities, that it becomes im-
possible to see to the distance of a few
yards. In these cases the traveler gen-
erally lies down on the lee side of his
camel, but the sand soon covers them, and
they are obliged frequently to shift their
places to avoid being entirely covered.
Caravans are cometimes swallowed up in
this manner; and whole armies have per-
ishet;l’ miserably in these inhospitable des-
erts.

The sand columns are not solid but are
formed of a whirling wall of sand par-
ticles, partially transparent, which permits
the light shining thru them giving rise
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normally lay at great depths and which
was deep red owing to its great heat and
possibly to its physical composition as
well. Subsequent temporary renewals of
the same force would thrust the sinking
mass to high altitudes once more and
make it more clearly visible to us, thru
a thinner veil of intervening gases. Thus
its later variations of color could be ac-
counted for.

The oval shape of the Great Red Spot
is very noticeable. Its length is more than
three times its width. . In fact, we may
bear in mind that it is about equal to the
diameter of the earth in width and to its
circumference in length. Its depth is, o
course. unknown but it is evidently free
to'drift in the atmosphere of the planet.
Now the largest satellite of Jupiter is only
about - 3.500. miles in diameter, so if a
satellite of .the size of the Great Red Spot
were to be launched into the Jovian sys-
tem it would greatly exceed our own
world in size, and would radically change
the orbital motions of all the present mem-
bers of the Jovian system, thru the per-
turbations produced by its gravitational
attraction.

The oval form of the Great Red Spot
may be caused, conceivably, by the action
of the rapidly moving currents in which
it is adrift, which might tend to increase
its length in a direction parallel to the
equator and by friction, possibly, to wear
off ‘its eastern and western extremities.
Since it moves more slowly than adjacent
markings it is caught in a swiftly moving
current of gaseous vapors and its canoe-
like form is possibly the one most likely
to be assumed by an object floating in
such a sea of vapors. )

Were it an cmbryo satellite about to
leave the plant, its longer axis would be
pointed toward the center of the planet,
and we would see this longer axis end-on
and not parallel to tMe planet’s equator.
The position of the Great Red Spot just
"at the southern edge of the south equa-
torial belt causes us to think that it has
been pushed aside by the rapidly moving
currents of this mighty atmospheric
stream, to whose border it still clings.

The Great Red Spot exerts a strongly
repellent action upon all adjacent mark-
ings but most noticeably upon the small,
brilliant, white spots, apparently cloud-
like vapors, that often overtake and pass
it, but which conveniently turn aside and
skirt its outer edges as if repelled. There
evidently resides within the mysterious
oval spot a strong magnetic field and there
are also indications that changes in the
sun’s magnetic field affect the brightness
and visibility of the Great Red Spot.

The Jovian satellite system has the ap-
pearance of well-ordered finality. The
planet itself is in a turbulent state, it is
true. It evidently possesses a high internal
temperature and tho it plainly furnishes
no light to its satellites, it may send forth
into space a small amount of heat. Its
high internal temperature, aside from that
supplied possibly by radio-active sub-
stances, is due partly to inherent heat and
partly to the tremendous pressure exerted
by its dense atmosphere which is appar-
ently composed of cloud-like vapors of
many substances. A transfer of this heat
to the surface produces the dense gaseous
envelope of the planet which plainly exists,
in spite of the fact that the planet receives
only one twenty-seventh as much light and
heat per unit from the sun, as is received
by the earth. We would expect to find it
endowed with a frigid surface covering,
unless if it .possest some internal supply
of heat of its own.

Unless powerful unknown forces are at
work within the depths of this mighty
globe, which is equal in volume to thir-
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teen hundred spheres the size of our own,
it is practically assured that no new
satellite is likely to be expelled from the
parent-mass. Certainly no known forces,
at work within the Jovian system, could
cause a mass, far greater than our own
earth in size, to be suddenly launched forth
to a distance from the planet of at least
one hundred and ten thousand miles, and
unless expelled to this distance at the
time of its birth, the newly-born satellite
would be pulverlzed and reduced to a
ring of matter encircling the planet, in
the manner of the rings of Saturn.

In the dim and distant past it is pos-
sible that the satellites of Jupiter were
formed from the mass of the huge planet
simultaneously by the ejection of a stream
of matter from the planet under the in-
fluence of some great external attractive
mass, or even thru some internal cata-
clysm, which released suddenly the mate-
rial for the creation of satellite worlds.
However that may be, the system now has
the appearance of completton, tho chaos
still reigns upon the planet itself, and
leads us to believe that the huge planet
is a world in the making. However great
may be the changes destined to take place
in this planet world, we feel reasonably

assured that its satelhteformmg process
is complete, and whatever changes take
place in the future in the Jovian system'
no new members will be added to our list
of the family of Jupiter, except poss:bly|
thru the discovery of minute satellites
that are already in existence, but which
have so far escaped the watchful eye of
the astronomer.

Editor’'s Mail Bag

(Continued from page 622)

P

thus there are chemical journals, and astro-
nomscal journals, etc., for those wishing pure
technical matter. SCIENCE & INVENTION
aims to cover ALL subjects, feeling that even
the most rabid technical man can enjoy articles
on subjects which he does not see every day.
—EDITOR.

He Criticises Our Critics.
Editor SCIENCE & INVENTION:

Having finished readmg the columns of
the “EpIToR’S MAIL BAG”, published inthe
August issue of SCIENCE & INVEN‘I‘ION, I
am writing my views.

To begin with, SCIENCE & INVENTION is
the best publlcatlon today in its line, in
my opinion. Let us look through the
August issue. What do we find which
cannot be termed scientific’ Nothing.

Some of the smartest men of today seem
to think that science applies only to the
particular study in which they are inter-
ested. A first year book in chemistry or
electricity is just as scientific, in the real
meaning of the word, as those which have
to deal with the highest point attained in
chemistry or any other science.

A few writers say that the SciEnNcE &
INVENTION pubhcatlon is gradually be-
coming a mere boys’ magazine. Do they
not stop to think of the thousands of young
men and boys, who, by performing the
experiments and reading the articles in this
worthy magazine are getting practical
training, and that these young men and
boys are to be the scientists of the future?
Surely our learned men of today are not
going to begrudge the coming generation
a chance to learn. If some of them would
sit down and write an article to help the
boys along instead of all this criticism,
I think all concerned would profit much
more by it. I am for SCIENCE & INVEN-,
TION just as it stands. No changes are
necessary. '

Frep L. Young,
25 Appleton St., Grad. L.T.S. E.C.
Atlantic, Mass.
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Can You Box?

‘What would out.hlnl of - man who had to back down
it someone o ﬁn to ‘‘Step outside and Aight?"
Whnw ko(:mnwhoooul t defend his
wite the insults of a '.lmc? “He's
a mollyeoddle ** you'd say.

You'd call him a * "'—But wait 8 minute:
Do you know onou:h about boxing and self-detense to
plnyunuupan? 'tmmlyaqu':‘:londmm

ll‘lhll Suggestion System will

teach you boxing and -elkiolem right in your own home.
15 minutes a day of this professional course will make
xer in & "monume. able to outbox bigger

\sedlnuhrlnc—

You're uuht every
Benn;

Triple, the Juck Dem y ‘Triple, the Flu
simmons snm ete. Every blow is [llustrated; over 200
m in t.ho In .ddmon. ou‘re taught
rounds ol boxing, 1 holds, 15
llu-mau or bone bruxl holds md releases, and a com-
plete set of dally muscl exercises.
m Irn e send the entire oo\lru

appmul
val. Youonn\mlt loda , and then if n
return it. If you keep it, you have till m uun ot
&nuh coun=

nexv. monw
m‘ to the Marshall Stiilman
don. te 142lL Ml Fourth Ave., New York.l

GENERAL MACHINE WORKS

Mechanical or Electrical General

Manufacturing, Experimental Work,

Telephone and Wireless Parts Man-

ufactured, Tools, Fixtures, Dies,
Jigs, Etc., Stamping.

Engineering Dept. of
G. Boissonnault Co., Inc.
26 Cortlandt St. New York.

Factory
WHITESTONE, L. 1,

High School Course
and Technical Training

A thomudl electrical education combined vlth a
and practice in electr:
mdnmiuhﬁomx%toayun.
Write for Illustrated Catalog. It's Free

GCHADL of ENGINEERING

Milwaukee

Send for beokiet
with
whe .n&l witheut TNE“’ERFEO‘I‘ I.Ell

PERFEC'I' SALES CO.

) “BOW LEGS and KNOCK-
KNEES” UNSIGHTLY
N. Mayfield Ave., Dopt. S0, Chicage ML
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the polar caps for a distance. From
poles the canals proceed with astonist
directness to points far down on
planet’s surface, there to meet other li
which arrive at that point with an e«
directness. They form a network, an
ing in its comprehensiveness.

Perhaps the strangest feature of
:anals and one of the most conclusive
of proof as to their artificial origin
the fact that at certain times a large mi
ber of the canals assume a double ¢
struction. The twin lines of the dot
:anals stretch absolutely parallel, like t
rails of a railroad track across our w
ern plains. The fact that the doubling
certain canals occurs at a time when
polar melting has just passed its hei
seems to give a clue as to their purpos:

Another significant feature of the car
s the evidence they show of seasc
change. During the winter months
:anals are so faint as to be invisible
nay cases. With the advent of spring :
he melting of the polar caps, a singt
:hange takes place. Beginning at
inow-line, the canals assume a blue-gr
:olor. The change sweeps down the f
>f the planet as the summer season p
yresses until eventually the entiré ca
system has taken on this greenish ti
ind is plainly visible. With the appro:
>f autumn the color changes, and inst
»f green the canals become a reddi
»chre or russet, remaining thus until w
er, when they grow gradually fain
often disappearing altogether.

This seasonal change of the canals
in excellent indication of their charac
Nothing known to us exhibits these s
sonal changes except vegetation. An
server, watching the earth from a «
:ance, would note this same change tak
slace over the fertile regions of
sarth. Appearing indistinct at first,
regetation would assume a blue gr
:olor with the approach of summer,
naining so until the coming of autu
zave it the glorious red, yellow :
»range tints we know so well.

The great difference in the two proces
s that while on the Earth the ann
iwakening sweeps from the tropxcs pe
ward, on Mars the reverse is the c:
dn Earth the process awaits the warm
rays of the advancing sun; on Mars i
indoubtedly the equatorward sweep
‘he waters released from the polar c:
which produces the awakening into lift

Heretofore the lines visible in our t
scopes have been referred to as can
So named before they had been studied
tensively, the appellation was, in realit)
shot in the dark. Later investigati
seem to prove that the pioneers mad
very good guess. The lines are, by act
measurement, as much as eighty mnles
breadth. This great breadth, taken in ¢
nection with the color changes, seems
indicate that we do not actually see can
However, from what we know of
planet there can be little doubt that
lines are bands of vegetation, and tt
position and behavior indicate stron
that they lie along the courses of ar
cial waterways. So we do not see can
but we do undoubtedly see vegetati
which indicates the presence of canals.

Any attempt to ascribe particular ch
acteristics, mental or physical, to the M
tians would be futile. We can only gu
from what we see of conditions prevail
cn the planet, what form their bodies :
intellects have assumed to meet th
conditions. Mars is, from the standpc
of development, older than the Earth; ¢
we may well expect its inhabitants to
proportionately advanced. Their lungs :
probably vastly larger than our own,
cause of the rarefied atmosphere:
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lessened gravitational attraction would
render limbs far less bulky to be sufficient
to support an equal weight compared with
conditions on the Earth. Their knowledge
of engineering and mathematics must at
least equal ours, to enable them to con-
ceive and execute a project as stupendous
as the irrigation of an entire planet. The
comprehensiveness of the canal system
shows that its construction was in nowise
hindered by division of the planet into
small commonwealths. They have evi-
dently learned to act as a unit and na-
tional boundaries must be unknown.

A study of Mars should arouse in us
more than a mere academic interest.
Planets have their life cycles, just as
plants, animals, nations and races have.
The Earth is now in the period of early
maturity, when all the necessities of life
are to be found in abundance. Old age is
inevitable. Shrinkage, loss of internal
heat, ' thinning of the atmosphere, and
gradual disappearance of water are in
store for our earthly abode, just as cer-
tainly as that they are an accomplished
fact on Mars. It is not folly to prophesy
the coming of a time when the races of
the Earth, laying aside their petty differ-
ences and quarrels, will be compelled to
fight as a united world for the precious
dwindling drops of water which postpone
the day of their extinction. In this state
we find the Martians—to this state must
we also come.

X

: A New Nose without
Cutting the SKin
By A. N. MIRZAOFF
(Continued from page 597)

o

e,

AL

Deflected noses are treated according to
the kind of deviation. When the whole
of the nose is deflected it is necessary to
operate upon the bones until they are
straightened. But some noses are not
straight, because of the cartilaginous por-
tion and the operation may require the re-
moval of some of the cartilage and the
turbinates, which not only remedies the de-
fect but enables the patient to breathe com-
tortably. To bring the nose to the final
proper shape it is necessary to wear cer-
tain instruments which are inserted for a
few hours each day.

.Concave noses range from all degrees
of the barely perceptible to the most detri-
mental defect. An accident may be the
cause, or one may have inherited it, but
in either case the surgeon can make’ a
member that satisfies his ideal. In some
cases the skin is lifted and hard paraffin
is injected to fill the dent. Dr. Bourguet
emphasises the fact that hard paraffin must
be used. Accidents have been produced
and bad effects have resulted from the in-
jection of soft paraffin or vaseline. The
hard material remains in the spot where
it has been injected until it finally be-
comes a virtual part of the structure of
the nose.

]

Questions for
Young Scientists
(Continued from page 633)

(b) Your breath turns to a liquid.
Thunder is caused—
(a) When two clouds bump together.
i) Lightning causes a partial vacuum
and air rushes in.

c) It is an echo of the lightning.
.. Telephone wires are stretched loosely
if put up in the summertime because—

(a) There are many storms in summer.

(b) Snow weighs them down in winter.

(c) They would be too tight when they
contract in winter. )
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Burgess Trained Men Get

Good
Jobs

and you can do the same if you have
enough ambition and “‘pep’’. The Bur-
gess Catalog tells how to do ‘it.

- == -

Burgess Electrical Home Training
proves its value by enabling men
to get good jobs at good pay.
Take ‘‘Witherspoon,” for example.
He was out of work and just
starting the Burgess Home Train-
ing in Electricity. After com-
pleting only fifteen lessons he ap-
plied for an important electrical
position. Forty other men ap-
plied for the same job but Wither-
spoon, the Burgess Trained man,
ot it. He now bas 85 men work-
ing under him, and many of them
are taking Burgess Training.

They Hold Them

Burgess Trained Men keeF their
jobs when others are laid oft. This
was proved forcefully a short time ago in a large plant. The
manager said they were forced to lay off a number of men but

not a single Burgess Trained Man lost an hour—and there are o '
60 Burgess Students in the plant. o '
-
<
They Get Better Pay e
(8]

“Neil Crotteau,” a Burgess Man, who had completed only 12
lessons, wrote “‘they are laying men off here but I should worry.

I have received three raises
Bu rg es s in pay since starting your
-
Electrical

course.”’

The Burgess Course is easy to under-
stand by anyone who can read and write.
Letters from all over the world tell how
Burgess Home-Course advances men to
better positions at better pay. Send for
our catalog which gives complete infor-
mation with many pictures and letters
from men and boys who have made a
success thru Burgess training.

.

l Address. ... . .. i e

SEND COUPON FOR

“ - EGEn Gy G Gy Gun .-y

School

Dept. M,
745 E. 42nd Street, Chicago

Send free catalog of full information.

Dept. M, 745 E. 42nd St., Chicago, Ill.
Name. oot e e e

Burgess Electrical School,

BURGESS HANDBOOK OF
PRACTICAL ELECTRICITY

Worth Many Times Its Price to Electrical Men and Students

eovering drawings and diagrams of Electrical Machinery and Connections—§ -

glllex;a.usueets(l?ar Fo%mm.lT&angormg Coxaxmtlon% %Ilghtl Clngxlw. et':n ler;‘l‘z:'Boxm. Elevators, Con
culations, Simple cal Mathematics, Wiring Tables, A urre;

formulas, with problems worked out, showing their use. teruating C nt Calculations, etc. 200

) PRICE, $1.00 POSTPAID
It you decide not to keep it, your_money will be returned.

AUTOMOBILE ELECTRICITY

A Complete Book on Electrical erl;?{nughtlng. Starting Batteries, etc.

Nearly 500 | covering all automotive electrt formation. 257

wiring djmma.um , $2.00. Postpald. ‘Satisfaction guar d or el;ec.trlcal__slgewhm. 270 complete
Power Pans R The Burgess Company InformationFurnished on
roads, Motor _Troubles Yorke Burgess, President ve:ﬁo::l 3’3 Jecl%ter’n'&
and Industrial Problems. Consulting Electrical Engineering Perfected.

750 E. 42nd 8t., Dept. M. Chicago

——

JECOME an EXPERT ELECTRICIAN
in a short time.

Our course, complete in every detail, includes all phases .of
electrical work—bell wiring, annunciators, burglar alarms, tele-
phones, electric light installation and power work.

Dormitory—Restaurant—Employment Bureau

Y. M. C. A. SCHOOL OF APPLIED ELECTRICITY
152 East 86th St., New York City

‘“Four minutes from Grand Central Terminal”

DON'T FAIL TO READ

PRACTICAL ELECTRICS :
The New Electrical Magazine ) for Everybody. Ably Edited and lllustrated

NOWOUT ! 1!
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tract internally, but when the
are removed severe nervous
are the result. Sometimes
turbances are followed by t
ing ultimately in death. °
spasmodic contraction of m
ing with great rapidity.

We know therefore, that
to develop a race of midge
only have to ligate or cut
leading to the thyroid glar
know that a cretin (r
velops under therapeutic ¢
gland. The administration ¢
ular substance to a perfectly
quickens the pulse, increases
and raises nitrogenous outj
subsequent diminution of su

Situated in the base of ti
small, almost insignificant b
called the pituitary body. °
of a posterior lobe, an anter
an intermediate portion. It
sociated by many investiga
variety of activities. The e
posterior lobe have been cl:
upon muscle fibers of the sr
variety, that is those muscle
involuntary in their action,
muscles in the walls of ar
also supposed to have an efi
kidney and the mammary
lactating animals. Neverthe
of the pituitary gland also
tractives from the intermedia
the gland. Extractives from
portion seem to have no e
surgical removal invariably
This death cannot be attribu
as a result of the operation
fore, one, must regard the p
as being essential to life. Tu
gland result in an increasec
certain parts of the skeletor
of the whole skeleton; wher
occurs during the period of a
the result is a giant. Whe
due to an over-action or a {
tion on the part of this glan
definitely known. Needless 1t
properties are ascribed to this
in actual practise apparent
borne out.

Very little can be said he
other ductless glands. T
which in ‘man grows until the
of his life, rapidly diminishes
traces can be found in the f
sixteenth year. In certain c
eral weakness in young
thymus may be found to be
ent. And as far as we kn
very little function on the
pineal, coccygeal and carotid
spleen, a very large gland m:
upon as being a great blooc
filter.

Today we hear of the won
being done by many surgeon
juvenation of the aged, a ve
tain of youth, as it were; an
being transplanted from mor
with some results, but many r
We are living today in an a
and everything is occurring
rapidly, people are growing u
hood and womanhood in
strides; they are losing tl
earlier in life, and death knoc
doors, when we really shoul¢
ginning to enjoy ourselves. (
reports of actual operative pre
flamboyant reports of the re
physiologic powers that are
fessor Steinach has proven t
vival of sex glands in trai
depends entirely on whether
sex glands have been lost o1
not, the transplanted glan
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In this Department we publish such matter as is of interest to inventors and ‘prﬂcul-r

to those who are in doubt as to certain Patent Phases. Regular inquiries
be mail free of charge. Such inquiries are publisht here for the bene-

addrest to “Patent A

vice” cannot y
6t of all readers. If the idea is thought to be of importance, we make it a rule not to divulge all
loulgs‘ in order to protect the inventor as far as it is possible to do so.

ould advice be desired b
Sketches and descriptions must

mail a

nominal ¢l
e clear and explicit.

Ilmg:' of $1.00 is made for each question.
y one side of sheet should be written

on.
Addresses of Patentees a:. skeletonb%ey, l::hisell, or hammel;, l?xul.do't'ten

. . . o t t
(501) W. J. Cepil, Detroit, Mich., asks: “Can  ayay“or eise towed. ~Therefore a good thief-

you give me the address of the inventors on your
latest patent mge and also copy of the patents?”

. We would advise that we have no addresses
of any of the inventors whose inventions are de-
scribed on our patent page.

Therefore, the best procedure for you to follow,
would be to write to the U. S. Patent Office, Wash-
ingtort, D. C., and send the number of the patent
requesting ‘the address of the inventor. Copies of
the patent are supplied at 10 cents each.

If ti W shington authorities are unable to furnish
you wth this address, write to the attorney thru
whom the patent has been granted.

Series-Parallel Battery Connector

(502) G. E. Dransfield, St. Paul, Minn,, says:
“I have a device which will make it easy to install

ordi cells in series or multiple. It is in the
form ad?';ck. Should I get a patent and will it
-gell?

A. Your device is seemingly quite clever, altho
we can tell very little about it, in view of the lack
of detail. If the device is made to sell at $1.00,
you undoubtedly would realize quite a sale upon the
same, We doubt very much whether the high-
priced article will bring you the returns you should

expect.

Non-Spillable Ink-Well.

(503) Henry Hartel, Brooklyn, N. Y., asks
our opinion on-a non-spillable ink-well.

There are at least 100, yes. we may
say without fear of contraction, several hundred
ink-wells on the market today, which can be
tipt without spilling ink,

Up to the present time, there has been no
very great sale for such devices. We doubt very
much whether even if you did secure a patent
upon your scheme, you could market it on a

rofitable basis. However, in view of the
act that we Wave no further definite informa-
tion regarding the style of the ink-well you de-
sire patented, we are unable to give more de-
ta.ilecf information.

Sound Amplifier.

(504) Reggic Hope, Canada, writes: “1
have_in mind a large imitation sea shell for
amplifying phonographic music, instead of the
usual horm. Can I secure a patent on this?
I also submit a carpet fastener.’

A. The idea of using a large sea-shell for
the amplifying horn of a phonograph is nothing
new. and von enuld not nossibly patent such an

proof device should not permit of towing the
auto away, but it must, by the underwriter’s
rules, permit the car to be moved a few
yards at least,@so that in case of fire in a public
garage, ctc., the firemen or policemen can shift
the car if nced be. If the car is locked so0 as to
be immovable, the insurance company may re-
fuse to pay for fire damage.

Submarine Wreck Buoy.

(506) H. H. Hollis, Seattle, Wash., attaches
a buoy, located in a recess, to the top.of a
submarine. This has contained within it a hose
so that air can be drawn into the submarine
should it sink. .

A. There are many simpler devices than this
one for mitigating accidents likely to occur
to submarine vessels.

_All kinds of buoys and floats have been de-
visedgfor submarine use.. None of these, how-
ever, have met with the approval of the Navy
Department, as many of them would necessarily
entail considerable ch in submarine i
and construction.

. Altho the device is feasible, we do not be-
lieve that it is even patentable, as so many of
these have already been patented. Neither do we
believe that the naval experts will look favor-
ably upon this invention.

ecently a similar idea was advanced in this
publication, but, we think, much improved over
your system.

- Radio Tuning Device.

(507) Joscfh Hackerd, Indianapolis, Ind.
says: “Can I obtain a patent on a tuner and
tickler combination for radio work?”

. We doubt very much whether you could
obtain a patent on the tuner that you have
designed, fp;l’tu:ulmrly in view of the fact that
it may_ infringe on many of the tuners now in
use. The extra incorporation of a tickler in
your construction is nothing radically new.

.Igmtxon Lock for Autos.
(508) thel L. Jarrett, Charleston, W.. Va.,
enters a set of drawings of a tumbler ignition
lock for automobiles and req our advice.
A. Altho your idea of an automobile lock is
very feasible, we do not hold that it will make
an bile absolutely thief-proof, for the
reason that it is a very simple matter to tap
the wires' leading to and from the lock and
short-circuit them with another strip of metal
or piece of wire, in this manner cutting ous

the combinatiox{ .'of theL lock enltirely and allow-

e ke mecbmna
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Send for free book. Contains valuable information
for inventors. Send sketch of your invention for
Free Opinion of its patentable nature. Prompt

service. (Twenty years’ experience).

TALBERT & TALBERT

441 Talbert Bldg., Washington, D. C.
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New Hose Coupling.

(509) G. T. Johnson, Los Angeles, Calif.
submits a drawing of a hose-coupling and ex
plains its advantages.

. As a detachable hose coupling, your de
vice will undoubtedly be of considerable value
but as a per t hose pling your system
does not compare with others upon the market
at the present time, which incidentally are much
cheaper.

The editor has seen a hose-coupling which was
merely a piece of corrugated pipe. This was
inserted into both ends of the hose and a hose
clamp put around the outside. The entire de-
vice sold for 15c., including the hose clamp, and
we do not believe that you could possibly manu.
facture your device at a similar price.

If, however, you can manufacture this device
and place it on the market at no greater cust
than 25c., you could undoubtedly secure quite a
sale for it. We do not believe that you could
obtain a patent on the same, however, but in
order that you make sure we would advise that
you have a search made.

Compound Gasoline Engine

(510) Joseph J. (Iakuhowski, Webster, Mass.,
submits a sketch of a gasoline engine working
on the principle of a cross-compound engine
and requests our opinion.

A. It would be quite impossible to have a
gasoline engine work on the principle of s
compound steam engine, the reason being that
gasoline when once exploded has not the energy
which it would have if a new mixture were
allowed to enter, practically speaking, owing
primarily to the inst losion of the
mixture.

If the mixture exploded slowly, it might bc
possible to pass the hot es into a sccond
cylinder, to act on a second piston. When the
gases entered the second cylinder, the port:
between it and the first cylinder would have
to be closed by quick-acting valves undeubtedly.

ex
P

Sanding Device for Autos

(511) Raymond E. Koehler, Frankford, Phil
adelphia, Pa., submits a sketch of a sand-throw
ing device for automobiles to prevent their skid
ding and requests our opinion.

A. The idea of a sand-thrower for automo
biles to prevent the machine from skidding i
not new, and has been advanced by a great
many experimenters.

Altho 1t is possible that you can secure s
patent on the same, we doubt its commercial
value and would hesitate at advising a patent
upon the idea.

Pencil Sharpener

(512) W. E. King, Monessen, Penn., says:
“I have designed a pencil sharpener using a
circular disk of sand-paper. Can I secure a
patent on same?”

A. The pencil sharpener which you have in
mind using sand-paper instead of a cutter upon a
circular disk cannot be patented, because it
already is and has been upon the market for
the past four or five years.

We trust that this information will not deter
you from future cxperiments, as there are plenty
of opportunities for worth-while devices to be
used in. office work.

Automatic Xylophone Player

(513) Howard Kreckmann. Philadelphia, Pa..
arks for patent advice on a perforated paper-roll
controlled xylophone.

A. There is absolutely nothing new in your
ides for the operation of a xylophone or other
percussicn or bell instrument. Many of these
are at present on the market, which operate on
principles exactly identical with the one you
have designed.

“Perpetual Motion” to Oust Gasoline?

(514) M. H. Karfunkle, Philadelphia, Pa.,
says: *The main principle of this idea is that
the auto uses two storage batteries to drive a
motor. This motor is connecied to a dynamc
to furnish power, after .the motor has once been
started.”

A. Your idea is practically a perpetual mo
tion machine, and would never work. The
power required to propel an autcmobile is greate:
than ycu imagine, as you would undoubtedly
know if you attempted to push the same any
great distance.

You might just as well connect a motor anc
dynamo together, and have the motor run the
dynamo and the dynamo generate current fo:
the motor.

This idea is just as feasible as the one yot
have advanced, but also would not work. Thi
storage batterics would not help the situatior
any. You will find, on making actual tests.
that you can never get more energy out of a
dynamo than that which you expend in the
motor which drives it. Therefore the scheme is
found to result in the eventual stopping of the
motor—it may take a few minutes, but you
can’t get something for nothing.
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CONYERI ¥0llll BICYCLE INTO A MOTOR CYCLE
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by prominent pﬁotosn-

gi‘m- illustrations by leading artists. Beautiful
depmmzl-tory -rgi'}.-l:(' 1‘:‘:’%. f:mzm
be wholesome and belpful as well as intere: &

us a line today. We want to read
v S’ MAGAZINE %m'ﬁmz&:“ﬁ'%
-eml maeopyahomﬁn. Add::n we'll
THE SCOTT F. REDFIELD CO.
2648 Main Street, Smethport, Pa,
(THE BOYS® MAGAZINE is on sale at all
news-stands, 15¢ a copy)

New York City

by wsiag a STEFFEY ATTACHMENT
Simple-Reliable-Economical

* Fits any ordinary wheel, diamond,
double-bar or truss frame. Easy
’, to attach. Send stamp for cirou-

STEFFEY MFG. CO.

Dept. E, 5025 Brown Street, Philadeiphla, Pa,

PATENTS — TRADEMARKS

Thirty-five years’ experience. Send model or
sketch for opinion as to patentability. Free
“Inventors’ Guide.” Highest references and
personal attention assure best results.

FRANKLIN H. HOUGH
520 Washington Loan &Trust Bldg., Washington,D.C.
INVENTORS ATTENTION

Wanted Inventions to Sell on
Commission Basis
RIGID INVESTIGATION REQUIRED

NEW YORK PATENT EXCHANGE
236 West 55th Street - - New York

PATENTS S Secured

Sendl

Preliminary advice without e. Hi hut lte(-
Write TODAY. 3 dj:anon &‘ Co., 200

erences.
Ouray Bldg., W

Inventors

dhdodu our idea to others write for our ‘‘Evi-
‘ uu’ro" Send sketch or model of
lp ention for cnnln.ﬂon and ‘dvlco. Ask for free

4] to Obtain a Patent.” erous
8. b est nlmncn (urnm:od ert:n‘ tod-é
Rob &Co.,141 M Bldg.,Washington,D
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Ultra-Violet Light
—Its Uses

By Prof. T. O’CONOR SLOANE, Ph.D., LL.D.
(Continued from page 603)

e

sages, would be a veritable ocean of light,
and as the long waves of wireless have
little regard for brick walls, our sleeping
apartments in houses would be invaded at
night, as they actually are at present, ex-
cept that we cannot see the invader and
the long waves illuminate no objects.

At the other end of the scale are waves
too short to affect the retina, and these
are called the ultra-violet rays. While all
rays of wave-length inferior to that of
the shortest part of the visible spectrum
are ultra-violet, the term is not taken as
applying to the very short X-ray waves
and other waves in the realm of what is
commonly called radio-activity. In their
utilization our work has only just begun.
The great movement of the day is in the
direction of using what never was used
before, and ultra-violet light is now being
produced and used day by day in new
applications.

These rapid vibrations do not affect the
retina in the way of what we call sight,
but they do have very notable effects on
the human system. Ultra-violet rays pro-
duce a very vigorous sunburn, and in the
factories where ultra-violet light lamps
are made, the operators must be protected
by special screening from their effects. If
we go further up the scale, a lingering
death may be the result from exposure to
very rapid ultra-violet rays, such as
X-Rays.

Ultra-violet rays are produced by the
mercury vapor arc. If this is produced in
a glass tube, the glass screens them off.
But if, for the glass tube, there is sub-
stntuted a tube of quartz, the ultra-violet
rays pass thru it. In the quartz-tube mer-
cury vapor lamp, very powerful light is
produced along with the ultra-violet rays;
in other words, the invisible ultra-violet
emanations are accompanied by slower
waves of high luminosity.

Most curious instances of the effect of
ultra-violet light are afforded by its action,
when it impinges on, or is reflected from
paints. White paint reflecting ultra-vio-
let rays, may, according to its composition,
display all the colors of the rainbow or
be luminous. This curious effect opens
up the possibility of identifying pigments
without having to analyze them. It really
appears at a phase of spectrum analysis.

The destructive effects of ultra-violet
light are manifested in its producing sun-
burn on the human epidermis, but it does
other harm. It is considered that the
destruction of paint on a building, as time
elapses, is in great measure due to the
ultra-violet light present in the rays of
the sun. The atmosphere, it is true, cuts
off a great proportion of these rays, but
enough come thru to do harm. India
rubber, it has long been known, de-
teriorates in light, and this is attributed
to the ultra-violet rays of the sunlight.
ouwr | Qur automobile tires probably suffer
from it.

But the ultra-violet rays, artificially
produced, are being applied usefully also.
Oils are now being treated by exposure
to ultra-violet light, for the purpose of
getting rid of the so-called bloom; and
oils thus treated are especially ﬁtted for
use on fabric looms and machinery treat-
ing textile goods. A stain from de-
bloomed machinery oil will wash out
readily from a fabric and leave no stain.

Bacteria are being killed in water and
in milk by them, so that there is a benefi-
cent as well as a destructive side to them.
They are used in microscopy. As the
retina of the eye is insensitive to them, as
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“I Have Received
as High as $175 for
a Single Drawuis
5> and ot
r Overpaid.”
F. L. Bennett,
Amsterdam, N.Y.

“Dave, That Was
My Lucky Day!”’

“I had been feeling blue, too, for I was afraid
of being laid off, and I wasn’t earning enough
to keep the ‘worry’ look out of Mollie's face.

“But when I read what Foster spare-time
study courses had done for so many others, I
got a new grip. I didn’t hesitate or haggle—I
acted. And all I have now—my job, that so
many envy, my fine home, my wife's care-free
face, and the advantages I have been able to
give my children—Dave, would you think it
could all result from the mailing of acoupon?"

How is it with you? How is it gosng fo be
with you? Are you going to be satisfied to
hang on to a job while you can—afraid to
marry or watching lines of care chisel themselves
into the face of the girl you did marry? Or are
you going to be able to look back to today and
say—"'Tha! was my Iucky day!"

The I. C. U. home study course in Mechan-
ical Drafting is your opportunity. It offers you
not only the sure to adva but
the easy means. Back of it stands T. J. Foster,
founder of correspond instruction, the first
man in the world to demonstrate that Mechan-
ical Drafting could be taught successfully by
mail. Associated with Mr. Foster as Dean of
the Faculty of the I. C. U. is Harry S. Bitting,
President of the Williamson Trade School, the
acknowledged leader among American voca-
tional schools.

1. C. U. courses are sold on the

Pay-as-you-study Plan

The student is greatly advantaged because,
whether he enrolls for cash or on the installment
plan, he pays for only a part of his course at a
time as he pi 8 with his studies.

Make today yowr lucky day. Mark and mail
the coupon. Find out about the best Me-
chanical Drafting Course ever written and
about the ‘“Pay as You Study” plan. No
obligations whatever.

INDUSTRIAL CORRESPONDENCE
UNIVERSITY, INC.
I)eﬂ. R, 1504 Locust St., Philadelphia, Pa.
ease send me full information about the course
bdm whlch I have marked X and about your
“Pay as You Study"’ plan. asking for informea-
tlon. I assume no l&nuon

. .Mechanlcal
....Architectural Draf
. .Complete Blue-Print
....Blue-Prin Beudlng for M and Metal

. .Blre—?rlnt Reading for Carpenters and Bulld-

ng Tradesmen
....Blue-Print Reading for Structural Ironworkers
. .Blgo-?rlnt Reading for Pattern Makers and

binet Makers
....Blue-Print Reuun; for Blacksmiths
""Smmn' o ent Management and
NADC. e sueeeneonsenesseaneeasannsssenaennenns
- I . . T
TOWD. .. .coiviiiiinnnnanaannns State.........
Qccupation. ................... Age

hecccaneee
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‘ far as vision is concerned, the photo-

- L4 p R A ( T I ( A L graphic film is made to take its place, and

- photographs of microscopic objects are

M [(" A“ I (AL > obtained of great perfection by these rays.

A curious example of their action on

Many of these diseases are linked up with
the lower forms of animal life, and if
these living beings can be destroyed by the
ultra-violet rays, it would seem that heal-
ing must rapidly ensue.

A tungsten or titanium arc, in a quartz
vacuum bulb with mercury vapor, gives
an ultra-violet radiation, which is_consid-
ered of great value as supplementing that

of the mercury arc.

BLEGRRIC Te¥

&Nuktvolt Fransformers

STANDARD OF THE WORLD FOR 21 YEARS

the human system is incident to the pro-
‘l 7: . posed ascent of Mt. Everest in the Hima-
They lll Ralse YO“!‘ Pay layas. In climbing this mountain much
Order on 5-Day Trial suffering will be endured {rom sun-
The bouks listed below will perfect you in your chosen trade—pave the burn, because ther_e is so little air between
way w0 the bk positions Wiltten In_ non-technical languae—asy (o the sun and the climbers, that they will be
Tea understand. Lvery vers it completely. n .
entire course of practical etzslrucllor?’ and lzfn!:‘rlnnlmm cor{(lt-r:szd into aﬁeCteq by the undue quantlty of ultra-
one volume. Drake bocks make it unnecessary to wade through a big violet hght.
set of books to get the information you want. Your chofce sent post- . . ¢
paid=—you benefit 5 days—money refunded in full if not entirely satls- There is no doubt that in a few years
factory. Order direct from this page. fyom the present day, numerous applica-
tions of the powers of this form of ether
‘ Automobile Books wrao‘;ictwl?llilmgel fllftl]lzed't ‘l))y “l"am He can
‘nul Automobile lgnition, by Manly, Leatherette....$2.00 D N rom 1 -y g ass., transpar-
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Sign Painting ,.b..i.I‘.iiiiiIi"Ib-o;mcrgg 100 St Lighiing Troubies, Remedies wnt’ o ||| There i much to be done with it, and we
Strong’s Book of Designs. . . ere! . Repalrs, by Manly, Le s s X . .. age . -
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Motien Pirivre Operation. .o 00" 13 Be;;;{elflfl_hffﬂfuf?f'ftfl}'_u_ leath- fire days and  money acted upon by them and which would
Drake's Electrical Dictionary. . - 130 petter Advertistng, Leatherette, . 1.50 B e RuS cors protect objects coated with it from their
Hlectrle Motor, Drect, A g0 e W T ener. Clath, 123 s helo yout Mark effects, would be a most uscful one. So
Mfodern  American. Telephony. ... 2.00 Gurman without & Teacher, Cloth. 1258 0 "o in the future we may look for an ex-
Wireless, Telegraph and Telephone Everyday French ..... D 1.2 . . . . A
Handbook, Cloth ........... 1.25 Everyday Spanish .oooooon.s * 133 BIG CATALOG tended application of uitra-violet rays in
Telegraphy Self-Thught, Cloth... 1.25 Finger Prints Stlménll‘ge'd,P lciég;l., . 2.00 FREE the manufacturing field, and in the de-
Shop Practice Books ractical,  Lp-to-da umbing, Many more Home . i
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ers and house paints are tested by a few
T hours’ exposure, to see if they are perma-
S : nent and will not fade. Airplane fabrics
H are sprinkled with water and exposed to
H the rays to try out their durability. Dyes,
H H |inks and India rubber are subjected to
H H | them to see if they will last. Feathers and
H H | animal oils are deodorized and bleached,
H H| [ and wax and varnishes are bleached by
H H | them.
z ) H For all such purposes the ultra-violet
i What a ad Surprlse H | ray is about ten times as rapid in action
s H | as sunlight. The above is a résumé of
H On 8 mas Morn' H | only a few of their uses.
g ® H It will be understood that the ultra-
H . . .. . H | violet rays are without effect upon the
H A Lionel Electric Train is a wonderful gift. The H | organs of sight; nothing can be seen by
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H . H | when the rays fall upon it. In the case
H many years—and you can renew your interest as H | of paint, it is_believed, that fluorescence,
{ often as you wish by adding new equipment. Be H | under their effects, indicates an unstable
H “Lionel” this X H | pigment, so that they afford a test of
H sure you get a ~ Lionel” this Amas. H | quality of paints. Within certain ranges
H ECTRI H | of frequency ultra-violet rays have little
H Send for Handsome Catalog WARNING H | effect on animals, but affect vegetation
H —showing the complete Lionel line of loco- SIGNAL H | and plant growth very favorab]y, and ex-
s motives, coaches, freight cars, stations, l';]carichbell H | periments n this d!regtlon are 1n progress.
H bridges, semaphores, etc., in full color—over train ap H The very destructive rays of radium
£ 150 items. Then buy from your dealer, or proaches H | salts are being applied to destroying the
H write us. Prices from $6.25 up. . Erossing. H | tissue of cancer. The ultra-violet light
s realiny H | far less violent, yet destructive of low
H The Lionel Corporation Lionel ac- H | forms of parasitic life, is considered of
H 50X, E. 21st St. N. Y. City cessories. H | value in the treatment of skin diseases.
H
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- A DEPENDABLE RADIO
TELEPHONE

For the Amateur
Here is the Complete Circuit —it Works —
Look over our New Catalog, Select the Nec-

essary Apparatus and Order it from
your Nearest Dealer

Radiotron Transmission combined with Ken-
otron Rectification and Magnetic Modulation
constitates the ideal amateur set

The above circuit dmgram is but
one of many appearing in our

ing items listed, the amateur is
assured of the maximum effi-

new Catalog where the necessary
apparatus for each circuit is
clearly and accurately described.
By following the advice given
therein and purchasing the lead-

ciency at a minimum of power
consumption. And remember,
that the new Magnetic Modula-
tormakes the operation of aradio
telephone set exceedingly simple.

If you live in the United States and have not already secured
your copy of our combined instruction book and catalog, sen
25 cents today to

SALES DIVISION, Suite 1805

Ra

diom s Corporat:on
S of dmesica

W YOPK CITY

233 BROADWAY — NE
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MURDOCK No. 345
IOMETER

The design, construction, and operation of
this Variomcter will appeal to the most
exacting operator. Both rotor and stator
parts are moulded insulation of substantial
and correct design. The panel we supply
may be used as a template for mounting
Variometer on your permanent panel. All
windings are wound upon the moulded rotor
and stator blocks. The Murdock Moulded
rotor ball is supported by special bearings
to insure perfect alignment and positive con-
tact. The Murdock Moulded stator is
arranged with brass supports, providing a
simple method of mounting to panel. Knob
and dial is furnished with each instrument.
Shipping weight, five pounds.

Price

345-G  Complete as illustrated. . .......coeenvemeaueneaiiiiiiian.. $7.50
345-P Complete asillustrated. . .......covriiieneiiiiiiiiii 7.50
Without knob or dial. ... .. ..uiviiit ittt 6.75

346 Vario-Coupler, with panel . ....... ..., 8.50
346 Vario-Coupler, without knobordial......................... .. ... 7.75

Send for Bulletin No. 21 conlaining descriptive list

WM. J. MURDOCK C0., 55 Carter St., Chelsea, Mass.

No. 14 Pure Copper Aerial Wire 100 ft., 50c. 500 ft., $2.00. 1000 ft. $3.75.
Seven strand Copper Antenna Wire 100 ft., 75c. 500 ft., $3.50. 1000 ft. $6.90.
6 Volt 100 Amp. m.ur Storage Batteries Guaranteed two years, $22.00. Special one-half
price sale on all kinds of magnet wire. Good proposition for dealers.
Write for our catalog and price lists

WILMINGTON ELECTRICAL SPECIALTY CO.
705 Adams Street Wilmington, Del.

DON’T READ THIS—If you are a millionaire .
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Is the Vacuum
Airship Practical?

By H. WINFIELD SECOR;
(Continued from page 602)

O I NI I .

e ——

Several other suggestions are shown in
the illustration, including cross-bracing
at the end of each compartment, which is
absent from the present design of dirigible,
and it would also seem advisable to run
several longitudinal girders, or if nothing
else just plain steel wires or cables thru
the center of the frame, from end to end.
to give it greater strength. If this improved
form of bracing and strengthening had
been employed in the ZR-2, we do not be-
lieve that the accident which destroyed it
and killed most of the crew would ever
have happened. The present type ofi
dirigible, or at least those built by the
British, seem to be structurally weak, ow-
ing to the fact that the vast hollow shell-
like frame is relied upon to stand aill the
stresses and strains encountered. Such a
hollow frame, like an eggshell held end-
wise between the palms, is very strong
when a pressure is applied in a certain way ;
but when you have a long cigar-shaped
frame and apply a stress at the center
such as would be caused in rapid maneu-
vering, the tendency would be, no matter
how rigid the shell, to. break. Try this
experiment with an ordinary cigar and
you will be surprised how easily it can
be broken when a bending strain is ap-
plied to it, and how rigid and strong it is
when pressure is applied from both ends
or approximately so. The same philoso-
phy applies to the egg shell; even the
strongest man rarely ever breaks an egg
when held endwise between the palms and
prest. .

It seems hard to believe from what we
have said already that we will ever see
a vacuum airship fly across the ocean, but
it would be a fine thing if it did, for
there would be no hydrogen gas to ignite
or explode and the expensive helium gas
would not be needed, and therefore, such
an airship would be what we might well
call the ideal lighter-than-air craft. Below
are a few points of interest regarding the
vacuum dirigible which cable dispatches
credit to Signores Vaugeau and Gargiulo.

There are three features of the con-
struction. The first is a double envelope,
one part within another. In the outside
envelope an atmosphere of seven-tenths
the normal pressure is maintained, whereas
in the center envelope the air is much
more rarefied. The layer of seven-tenths.
atmospheric pressure weakens the outside
pressure upon the interior of the balloon,
which exercises the levitation force.

The second feature is a series of hollow
beams forming the frame of the machine,
thru which comprest air circulates in a
manner to exert a counteracting pressure
against the outside atmosphere.

The third feature makes use of air
heated by the motors to obtain a further
decrease of the outside pressure. Profes-
sor Garuffa, an Italian expert, holds that
the new machine means a revolution in
flying. It will do away with the expense
of the use of hydrogen and, it is said, will
greatly reduce the crews needed. The in-
ventors say that the machine when per-
fected with 750 horsepower motors will
develop an unprecedented speed.

DON'T FAIL TO READ

PRACTICAL ELECTRICS
THE NEW

Electrical Magazine for Eve . Ably
Ty e i e Y 4 o S
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- It’s Only a Step for You Now
to a Fine Wireless Position

URELY you have noticed how wireless is spreading over the
S world like wildfire! Every day you learn of some new field

that is utilizing it—some new firm organized to push it forward.
Big opportunities are open—and every day get more numerous and
attractive. But do you realize that YOU can easily qualify for the won-
derful opportunities that are opening? Amateurs—do you know that
vou can quickly build upon your present knowledge of Wireless—and
be ready any time you wish for a fine Wireless position, either on land
or on sea? You are in a fine position to cash in big on this growing
field. Right at home you can easily build upon your present knowledge
and quickly qualify. Through our special method of home-study in-
struction a short period of your spare time can be turned into prepara-
tion for a worth-while future in the fastest-growing field in America
today—Wireless. You have the whole foundation, all ready to build
upon. Our new easy method of instruction makes the rest pure fun—
but fun that pays big.

The coupon below will bring you an interesting free booklet—telling

about the splendid opportunities open, and how you can share them.
ail coupon for booklet today!

New Method Makes It Easy to Qualify

ITHOUT obligation to yc

‘;‘; like to tell you more fully
wireless offers you. We 1

you about our Institute, which is of
by the U. S. Dept. of Commerce
heads the list of the schools reco
U. S. Shipping Board. The Nation:
was the original and is today the ¢
school in America teaching wireless

Both on sea and on land a fine future awaits the man
who is gqualified in wireless. No matter whether you
wish to visit every mook and cormer of the world cy
whether you prefer a land station, wireless awaits you.

device, called the Natrometer, is
pictured here. It teaches you in
half the usual time how to send
and receive, with speed and ac-
curacy. This Natrometer (which
can be purchased separately) is
superior te any other device of
its kind. Without aerials or any
outside device it sends you any

over 7000 students in all parts of
the world. The government allows
our graduates five to ten points
credit when taking First Grade
Government License examinations.
We have graduates all over who
have quickly qualified through our
special new method.

This method not only includes

This is the famous Natrometer

a comprehensive course of instruction written exclusively for
us by some of America’s greatest wireless experts (members
of our own staff) but also includes—as part of the course—a won-

derful new invention patented and controlled only by us.

11 Points That Make

This

one of 600 different messages at
a speed which you can vary from
3 to 100 words per minute. It is
portable; also very attractive in
appearance. It is noiseless; and
it sends in a natural manner, not
like a mechanical device. You get
the messages thru its ’phones
at whatever speed you wish.

And this is only one of the features which our new method

brings you.

Others are listed below.

Read them and you will

realize why our students quickly qualify and why they step
into the fine wireless positions that are waiting!

This School the Best

1. Wonderful Natrometer Given with 3. Our Diploma Given Mail coupon today for our fret
Course. Government Credit and “*Wireless, the Opportunity of
2. New Easy Mcthod of Copyrighted Recognition. cost or obligation, we want tc
Theory Instruction. 4. Our Location in Wash.  about this field, its big opportu:
ington—Passing N ew land and on seca, and just ho

Ogcill Radio  Devel- method quickly qualifies you.
ments on to You. will call upon you. We just v
op! send you the facts. Mail co

§. Personal, Individual at once!

Attention of Great Ex-
perts.

6. Guarantee of Position
or Tuition Refunded.

7. Free Training in Wire-
less Telephony.

National Radio Institu

Dept. 311, Washington, D. |

NATIONAL RADIO INSTI

8. Unlimited Consulta-
tion and Advisory Ser- Dept. 311, Wask.iagton, D.
vice. Send me your frec booklet
9. Free Post-Graduate Opportunity  of Today.” Te

Course, if You Wish,
in Our Washington or
Baltimore  Residence

opportunities open in wirele
Institute and your offer.

School. Name .........0000nnn (}.l..‘
10. Membership in the lNa- Address
Besides being the largest school i::;‘;:‘e.k.d'o Relay
ttach;'ngR t:’:'relelu by mailh ThelNa- 11. Low Tuition Cost and (6113 2
i 1 titut . w
;:"::mua '.::'Iloa’l': '.”‘ W:;hiﬂ:f'g: Easy Terms of Pay- O I am Interested In & Sea PoBiiauin, L & amw sns o s = ammsin povasavees :
and Baltimore. ment. suusas -
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SOMETHING NEW IN RADIO

MAKE YOUR OWN

You can build this regenerative receiver easily without a machine shop. With the set of patterns especially
designed it becomes a simiple and easy work to make and assemble the parts comprising this set with which
spark, C. W. signals and Radiotelephony may be received.

E hereby offer the first of our
series of ‘“Make Your Own"’
apparatus set, the first one

being a
Complete short wave
regenerative set.

One of the foremost Radio engineers
has constructed this set for us, specially
for the amateur, and by our modern, novel
methods of construction, anyone is able to
make an efficient apparatus for the recep-
tion of wave-lengths up to 800 meters.

The circuit used is of the single induc-
tance type and is the same as that used in
new and well-known expensive sets re-
cently placed on the market. With this
circuit, a good selectivity is obtained, owing
to the fact that the resistance of the wind-
ing in this set is rather low and so does
not_practically affect the resistance of the
aerial, which consequently operates as a
wave collector with maximum efficiency.

Another benefit resulting from the use
of this circuit is the simplicity in tuning, a
factor not to be neglected by the amateur
not having had a long experience with
regenerative circuits, in the reception of
damped, undamped and radio telephone
signals.

In building a Radio apparatus the lack
of mechanical knowledge often handicaps

the amateur in such a way that the instru-
ment he builds has not the standard made
appearance which is desirable in any Radio
apparatus. In order to remedy this, and
give the amateur a chance to turn out an
efficient and handsome looking instrument,
we have designed a special set of patterns
enabling anyone to make a standard re-
ceiver with all the improvements that can
be found in expensive ready-made appa-
ratus.

Wxth this set of patterns and by follow-

the instructions given it is very casy

wnth the use of only a few tools to turn
out the short wave regenerative receiver
shown in our two photographs

The novel departure in this set of pat-
terns i> that we do not merely give you
pictures of how the apparatus looks, and
mere diagrams—BUT EACH AND
EVERY PATTERN SUPPLIED IS
FULL SIZE.

Take for instance the pattern for the
panel. It is printed on heavy blue-print
paper exactly the size of the panel to be

Complete pattern for short wave
regenerative set each prepaid

50c.

used. The position of the holes and other
markations are exact, so that all you have
to do is to paste the pattern on top of
yvour bakelite panel by means of ordinary
library paste, and when dry drill right
through the pattern wherever the marks
are located.

This does away with all fussing and cal-
culating as we have done all the laying
out in our own shop, and you need not
worry that the final instrument does not
come out right.

Similar methods are used for wmdmg
the tubes, where a complete pattern is fur-
nished so you cannot .go wrong. For in-
stance, the pattern is wound upon the
tube; then you can wind the wire right on
top of this, if you wish. #e have done
the thinking for you.

BEFORE SELLING YOU THIS
PATTERN WE HAVE GONE TO
THE TROUBLE OF ACTUALLY
BUILDING THE OUTFIT AND WE
KNOW THAT IT IS ABSOLUTELY
RIGHT IN ALL PARTICULARS.

The original may be inspected at any
time. Only standard parts are used in
making the outfit. It is possible to build

the$entlre set as illustrated for about $12
to

mplete and very exphmt dnrectlons go
w1th t e pattern whlch is furnished in a
heavy envelope 9 x 12”.

Either Direct from us or for sale by the following

responsible Dealers:

Am. Electro Tech. App. Co., N. Aty Hnll Electric Co wWm. D , O.| Noll & Co., B P, Phﬂadelphlc. Pa. | Sears buck
Alamo Sales Corp., Indhnlpolls Ind. co Wireless Sup. Co., Marion, IIL | Northwest Radio Serv. Co., Seatt! ash, | Service ‘}lo:dlo Bctoo‘io Wa nhlnmn. 'D%
American Hdw. Stores, Bridgeport, Conn. mckwn Electric Rochester, N. Y N. 8. W. Bookaull Co., Sydney Auunlh Shotton_Radio Mfg. Co.,  Scranton, Px.
Atlantic Radio Co. Boston, M Holt Electric Uil Co., Jacksonville, Pacent Electric Ne' York City | Smith Bros., Sarnis, Ont.,, Cansds
& Co., L., Newark, N. J. Hughu Elec’l. Corp., Sgracuse. N. Y. Parks, Henry Fran utte, Mont. | Smith Novotoy Elec. Inc. Charlotte, N. C.
3enwood ty Co. 8t. Louis, I, New Bedford. Mass. | Paramount Radio Sup co. Atlantic City | So. California Elec. Co., Los Cal
rode Electric Co., Angeles, Cal. owa o Rock Island, Il | Peariman’s Book Shop, Wuhl ston. D. C. | Southern Elec’L Sup, Q:. San Diego, Cal
3rown, J. Edw., Glenbrook, Ce Katzenbach & Co., F. 8., Trenton, N. J. Pum Radio Amra:.us . Pa. | Southwest Radio Go. Dallss, Ter
Jullock’s, York, Neb. | Kendall Co.,, W. D. ‘Worcester, Mass. M {le. | Sprott-Shaw Schl, Vanoouver, B. C.
Bunnell & Co., J. HL New York City | Killoch Co., David, New: York Gty | Prite. Schi of Wirsless Tele. Phila.. Pa Sterling Electric Go., Minneapolis, Minn
Jurham & Co., Deptford, 8, England | Klaus Radio Co., Eureka, Il nt Electric » lle, C. | Stubbs Electrio Co., lis, Ore.
California_Elec. Co., . Cal. | Kluge, Amo A., geles, Cal. | Ploncer Elctrio Co St Paul,’ Minn. | o078 pulgr0, Co.0 Portland,

. Netll & Co. Honolulu, T. H. | Krause & Co., A. F., Detroit, Mich. | Pitts Co., D., Boston, Mass, . . Anthony, Ksns.
Centrai Radio Co., Independence, Mo. | Kusel Co., D. & F.,  Watertown, Wis. | Pitts. nuno Sup. Co, Pittsburgh, Pa | Tuska Co.. C. B, Hartford, Cond.
Central Radio Co., as City, Mo. | Lehigh Radio Co., Bethlehem, Ps. | Post Office News Co., Chicago, Nl | United Elec. tores Co.,

Chase, Geo. H., Newport, R. L | Liberty Radio sup. Oo., Chicago, 1L | Precision F: Cl 1 Warner Bros., Oakland, Cal
Ch Radlo Co., mlcm. TL | Linze Elec’l . Co., Louis, Mo | Radio Dijlrlbuﬂng Co., ' Newark, West’n Radio Elec. Oo., Los Angeles, cﬂ-
Con. Radio & Elec. Corp. Y. City | Luther., H. E Centerville, Ia. | Radio Electric Oo Pittsburgh, Ps. | Whitall Electric Oo., W . R L
Cutting & W ton, New York City | McCarthy Bros. & Ford, Buffalo, N. Y. | Radio Bquipment Co.. oston. Mass. | White Co.. The, Columbus, Ge.
Delancey-Felch & Co., Pawtucket, R. I | Manhattan Elec. Sup. Co., N. Y. & Chic: | Radio Equipt & Mfg. Oo., munelpolls White & Boyer Co., , D.
Detroit Electric Co., Detroit, Mich. | Marshall-Gerken Co., do, O. | Radi Shop, 0. | wili Elec. Co., Seattle, Wash.
Dewey Sptg. Goods ‘Co. Milwaukee, Wis. | Meter Elec’L Const. Co., Oshkosh, Wis. | Ray-Di-Co., (‘hlclxo II. | Wilmington Elec. Co.,
Doubleday-Hill Elec. Co., Pittsburgh, Pa. | Meyberg Co.. Leo J., San Franclsco, Cal. Reuter Electric Co., Cincinnatf, 0. | Winner Radio Co., Aurora, Oob.
Dunn, J., Pasadena, Cal .mohnwk Elecl. Sup.’ Co.. N.Y.| R I Elec. Equipt. Co., Providence, R. I. | Wireless Mfg. Co., Canton, 0.
Bloctric Motor & Eng. Co., Clnwn O. | Nat’l Radio Institute, Wuhlnnon. D. C. | Riverside Laboratory, Milwaukee, Wis. | Wireless Press, New York City
FElectro Tmporting_Co.. Y. Citv | New Era Shop Milwaukee, Wis. | Rose Radio Supply, New_Orleans, La. | Wolfe Electric Co., Omaha, Ned.
Findley c M!nnelpolu, Minn, N.wmm-smm Co., Cleveland, O. | Roy News Toronto, Can. [ Y. M. C. A. Los_Angeles, Cal
Fuller Seth W., Boston, Mass. | Nichols R-dlo Sup. 'Co._ Bwig Green, Ky. | Sayre-! o Co., Phila,, Ps. | Zamoiski Co., Jas. M., _ Baltimore, Md
Gurd ., Wm., London, Canads ! Nola New Orleans, La. ' Schmidt & Co., R, Rochester, N.Y.' Zibart Bros, Nashville, Tem.

Consolndated Radio Call Book Co., Inc., 98 Park Place, New York City
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Results!

Results are, in the last
analysis, what you seék most
in radio work. Results com-
bined with medern design and
craftsmanship are developed
to the Nth degree in appa-
ratus bearing this mark. Ask
vour dealer or write us.

Grebe & Co., Inc.
iy

SITCUIL UldL 1> 1CLCddaly awvs
to make is the negative potential, which
has to be varied to operate the tube on
the proper point of the characteristic
curve. The proper point can easily be
determined locally with a tone tester. L-4,
the high frequency air choke, is provided
to prevent the radio frecuency from re-
turning to the modulato. circuit. C-3
and C-4 are stopping condensers, C-3
being .0005 mf and C-4 .001 mf. L-2is
the main inductance, the value of which
in connection with value of C-1 and an-
tenna constants determines the transmitted
wavelength. In the actual circuit two
different wave lengths are available thru
‘he control switch. L-1 is the plate feed
pack inductance with its fine adjustment
-ondenser C-2, which is finally fixt per-
manently. L-3 is the grid feed-back in-
ductance. R-1 is the grid leak and the
CW signaling key is right in that lead.

B-1 is the negative potential, being vari-
able between 20 and 60 volts in steps, the
fine adjustment being given with a poten-
tiometer. B-2 is 6 volts of dry cells for
the microphone and buzzer. The value
of R-1 is 5,000 ohms and of R-3 48,000
ohms. The modulation transformer T is
of special design, the proper ratio being
worked out for the particular tubes used.
The filament rheostats have a value of 4
ohms. their frame is made of Lavite and
the wire is Nichrome.

Three meters are provided, one for the
antenna current, one for the total space
current of the tubes and the.other to read

G Upesasue

Richmond HIL N ¥.°| t(ta] filament current.
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General Manager
at 28

How Mr. Rohrschneider Won
Success as an Electrotechnician

GENERAL MANAGER of his company
at 28 years of age! His own boss—
owns his home—married and happy and
prosperous—that’s the remarkable success
achieved by Wallace H. Rohrschneider
now General Manager, Secretary and
Treasurer of the Hustisford Light, Power
and Manufacturing Company of Hustisford,
Wis.
Mr. Rohrachneider got his start toward his quick
and brilliant success at School of Engineering of
Milwaukee. There he received the practical inten-
sive and specialized training that enahled him to
make good in a big way.
Why Don’t You Get Into This
Big Pay Field ?
The same kind of training that put Mr. Rohrschneider
into the ranks of the highly-paid Electrical Specialists
will qualify you for brilliant success in this fascinating
field of unlimited opportunitics. Come to America's
Greatest Institution of Electrical Education. Learn
by actual practice in our big laboratories with their
magnificent equipment, including motors, dynamos,
switchboards, ignition and lighting systems, etc.
Recognized specialists give you personal instruction
every step of the way.

Be an Electrotechnician

A New Specialized Course of Electrical Instruction to
Train Men for the Newest and Biggest Field in the
Electrical Profession.

For years there has been developing in the Electrical
profession, a wide industrial gap between the highly
trained, technically educational Electrical Engineer
and the ‘“apprentice-trained”” Electrician. At the
top of the profession has stood the Engineer—at the
bottom, the Electrician. And in between has grown
up a tremendous field of high-salaried positions
demanding technically-trained electricians—the field of
Electrotechnics! Thousands of concerns today are
secking men who can fill these higher-grade electrical
positions—Power Plant Superintendents, City Tech-
nicians, Testing Room Foremen, Electrical Drafts-
men, Electrical Salesmen, Supervisors of Motive
Equipment—Electrotechnicians! .

Skilled Men Wanted

Now is the time to start your training—with a new
business era right at hand—with the greatest skilled-
job market in history awaiting you when you graduate!
Entrance Requirements—Course open to all applicants
with common school education or equivalent. All high
school credits accepted enabling student to complete
course in to % regular time.

Diplema qualifies holder to entrance into College of
Electrical Engineering or for profitable employment
as El technician in the industry.

Winter Term Opens January 3rd. Write today_ for
catalog-Rooklet, ‘“The Electrotechniclan—-A New Fac-
tor In Modern Industry.’

SCI-I@I. of ENGINEERING

of Milwaukee
S-51 137 Broadway, Milwaukee, Wis.
- - - -— -— - -— -— -— -
DETACH HERE
Sem _‘_’{,'5" neer‘gl.ng.ot Milwaukee,

1 am Interested in the big success opportunities offered
in the new fleld of Electrotechnics. Bend me copy of
K “The A New ¥‘no-

C g
ectr

+tor in Modern Industry.”

NADO: ¢ oatenrrrerasessreearosssnscssssssnsssonnes .
AQAreBS. ..o ittt it tisesseee
L0117 PN State....... ceessen
ABC.....o.viiiinininriinaeaans Education. ...ceve0

OCCUPBLIOD. ....ovvvvrnennnnen cevesseccssessencesere
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All the way
from Honolulu

they send to Continental for radio
supplies. Read this letter, recently
received:

“Today I am sending you a radio
again for some wireless supplies.
You are getting me delivery in fifteen
days from the day I cable you, which
is some service to the center of the

Pacific.”
(Signed) CYRIL O. SMITH,
Permanent address:

The Royal School, Honolulu.

From Honolulu to New York, and back, in fifteen
days. That means we ahig‘ped the order the day
we got it. It means we s right on
hand, ready to be shipped at once. And we must
have shipped it well, or Mr. Smith wouldn't keep
on sending to us for all the radio supplies.

Are you getting that kind of attention to your
Try Continental the next time you
need radio supplies. ce covers the world.
No matter where you live, you can count on the same
courtesy by mail, that you would receive in the store
itself. No excuses, we make good!

There are still a few copies Ieft of the Creco 112-
Dﬁt catalogue. nd a quarter for your

ch will be credited to your first $5.00 order. In
the mumime. look over this list of specials, and
order direct from the ad. Please help us to %void

any delay whatever, by making remittance by P. O.
Money Order or bank draft. V]
C. W. Inpuctances
No. 181 Tuska C. W. ct e, $7.80
No. 181 Tuska C. W ot bled.. ..... 85.00
No. 182 Tusks C. W t .. 10.00
No. 182 Tuska C. W. t bled.. ..... 7.50
No. 183 Tuska C. W. t vereeneeane ... 12,80
No. 183 Tuska C. W. Inductance unassembled.. .. ... 10.00
Cnmoxs Comns
Acme 1) Henry, 500 MA Single Coil. .. .. . . $6.00
Acme 1§ Heary, mMAowleCoil...‘. 8.00
Acme 1 Huryl MA Single Coil . 4.00
Acmol Hﬁ 50 MA Double Coil . 6.00
C.E 8 Heary, 150 MA&ngieC«lChoke.. 3.76
" TrrzrHONE TRANSMITTERS
Sterling Microphone............................... §2.50
MopuraTioN TRANSFORMERS
Acme A-3 Unmounted. . . $7.00

. 5.00

nmounted. . . 450

C. E. Co. ZRM Modulation Transformers.. . 4.50
MxrErs (Waton Model ..01)

Model 301 0-3 amperes flush, . . Sgg

. 850

. 8.5

. 880

860

Mode! 301 0-800 milli-amperes fush. .

CONTIN E N TAL
Radio and Electric Corp.

Descriptive leaflet on PARAGON receiver or
PrHoNETRON loud speaker sent on request.

J. DiBlasi, Sec. J. Stantley, Treas.
Dept. A10 6 Warren St. New York

DEALERS

We are distributors for all
Radio Corp’n Products
Same discounts allowed as when
you order from the company
direct. We ship all orders from
stock immediately on receipt

of same.

Write for discount sheet

Electrical Specialty Co.
48-50 So. Front Street
Columbus, Ohio
50 All DIfl. British Guiana,

STAMP S! c"bl Cpina. 1naia Jamaiea,

maeu
tc.. only 10c! lwllldlﬂ 13& lwoﬂldlﬁ fi
enqnnmu , 3463 100 ik U S hn';euw"*
prov s _sent every er l’m Bt
S L B. Dover Dept C, I;onmn&. Coto. B

Science and Invention for November. 1921

The source of high potential is interest-
ing. A dynamotor is used, the motor
half taking 24 volts and the generator
half giving 1,500 volts, the supply voltage
coming from the ship’s generator, which
was a 32-volt lighting system, thru a spe-
cial resistance. This dynamotor has
auxiliary handles and gears and can be
driven manually by two men with some-
what reduced output, but under actual
tests we were advised that CW range
under these conditions was obtained for
350 miles. The machine is shown in
Fig. 3. :

A regenerative receiver was first sup-
plied with this transmitter, but later sup-
planted by an Armstrong Super-Autodyne
Receiver having a wave-length range of
160 to 850 meters, using a loop antenna.
This receiver had only two controls, the
oscillator condenser and wave-length ad-
justment and simplified operations con-
siderably and allowed duplex operation
with another station, if the wave-lengths
of the transmitting and receiving stations
were reasonably separated.

The station is purely experimental and
even tho it is located in the tropics a
greater part of the time, we were advised
that CW signals have been heard approxi-
mately 500 miles, with a phone range 50
miles at almost any time static is clear;
the antenna height is only 30 feet, and the
apparatus in the hands of relatively un-
experienced men, techmcally considered.

Hints on Staining
Wood

(Contsnued from page 629)

toned down with raw sienna. Open the cans
and take out a small teaspoonful of each
and place in a clean vegetable can, cup
or whatever else you may have handy.
Beat this up in the cup with a little lin-
seed oil, say enough to cover the pigments,
with a small flat stick or putty knife.
Bear in mind that any stain is not to be
used thick like paint, but must be used
very thin to let the natural grain of the
wood show through. Stain is merely used
to impart color to the wood. Indeed, if
you wish you may take rags, waste, etc.,
and wipe all the stain off the surface of
the wood. Destroy all oily rags after
using. Any paint or stain on a rag may
lead to fire by spontaneous combustxon
Now, as you have the pigment in the cup
“beat up,” you can thin it down by adding
14 linseed oil, ¥ turpentine. (The tur-
pentine makes it penetrate). Also add
some Japan dryer, say }4 tea cup to a pint
of stain. 'Now try the stain on a small
piece of the same kind of wood as your
cabinet, and see the effect. By varying
the proportions of the pigments you can
make the stain to suit yourself. The fol-
lowing are the combinations to produce
the different stains: Oak, raw sienna,
burnt umber; Cherry, burnt sienna, raw
sienna; Walnut, burnt umber, burnt
sienna; Mahogany, vandyke brown, rosc
pink. .
These are known as “oil stains.” You
can buy the above pigments in dry form
if you wish and “beat them up” in alco-
hol, adding a little orange or white shel-
lac to bind the stain, that is, to keep it
from rubbing up when varnishing over it.
You may purchase liquid filler and beat
up your pigments (in oil or dry) in tur-
pentine and add them to the filler, thus
filling and staining in one operation.

Contributed by F. H. SWEET.

www americanradiohistorv. com

Radio Specials

for November

Roller Smith Radio Fre-
quency Amp. Meters. .

Western Elec. Phones...Were 15.00

Now 12.00
Interphone House Sets. . . Were 13.00
Now lO 00
Unmounted Chokes...... Each
B Batteries Variable, large
Size.................. W

Large size Variometers ..Were

Now
Smaller size Variometers.Were
Now

One Step Amplifier Panels same type
as illustration with amplifying trans-
former and telephone jack

attached

Send 10 Cents for Our Latest
Wireless Catalog

American Electre Technical App. Co.
235 Fulten St., Dept. S, New Yerk, N. Y.

Opportunities
as a Radio Man.

The radio profession offers many
opportunities for the young man
of today. Positions such as radio
operator, radio repair man, radio
inspector, radio laboratory as-
sistants and numerous others are
open for you.

We can train you to be an
expert Radio Man in a short
time.

Send for illustrated booklet

Y.M. C. A. RADIO SCHOOL

152 East 86th St.
NEW YORK, N. Y.

" “‘Best Radio School in the East”

coM'P‘ARE'THESE’PméEs

Honeycomb Mounting (for panel

Send 10 cents for Bulletin
and future unnouncements
ON ELECTRIC COMPANY
218 North Cth Street, C., Newark, New Jersey

A LETTER g e
Insitution aud Intet mothods of treatng diseass of the

Heart, Kidaeys
D e, o B T e N
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USE VACUUM CLEANER FOR HOUSE
VERMIN

The other day a man was telling of the
trouble he was having in killing the ver-
min which infested his house, and that
altho he had used various remedies the
insects stil remained.

All kinds of insect pastes and powders
failed, except in the case of an insect now
and then; gasoline also only killed a few;
six sulfur candles, which had driven
every one in the house out for the dav,
failed, but one day as his wife was using
the vacuum cleaner, a happy thought
struck him.

Taking the vacuum cleaner he ran it
along all the crevices and places where
they might hide, and was delighted to
find that the cleaner drew out from
cracks many little insects of various kinds.
—Weilliam Reinich.

**Electro-Condite”
CONVERTER

675

“ELECTRO-CONDITE”’

STARTLES THE WORLD

Thousands of people are marveling at the wonderful per-
formance of the *‘ Electro-Condite’’ Converter
Clarifies, purifies, sterilizes, matures and mellows most kinds
of beverages. Makes hard water soft, etc. Many other uses.

$100.00 AWARD

We will pay $100.00 to anyone suggesting a new commercial use for this device,
if the use in our opinion is found practical and can be adopted by us.

We firmly believe the device will do what we say to all beverages, and in view
of our S day unconditional money-back guarantee, should be given a trial by evei
one mterfsted or called to the attention of your friends. It may REVEN"‘%

Send 85 .00 for device with 5 days' trial money-back guarantee or ask for circular.

Best &s e oof Hydromoters—$1.00 each prepaid, also VOR

A-B-C LABORATORIES CO., Dept. X, 200 W. 72d St., New York

Knock Down Variable Air Condensers

Complete set for CV-1003. Capacity, .001 Mfd. Shipping
weight, 2 pounds. Code Word: Lamper. Price, $4.75.

Complete set for CV-1503. Capacity, .0015 Mfd. Ship-
ping weight, 2 pounds. Code Word: Lament. Price, $5.05.

S-700 Fan Switch

Phosphor bronze, nickle
plated, for throwing in
and out capacity when

tional mica q

gers are employed.
VACUUM TUBE RECEPTACLE of Furnighed with bakelite
moulded bakelite; reversible; excep- knob and contacts.
tionally well designed. $1.25. $2.50

De Forest Radio Tel. and Tel. Co.,

F-500 Reversible Fil- meter Switch
ament Rheostat Designed for
switching the

primary con-

denser or vario-

De Forest Wireless Parts for C. W. Apparatus

Knobs for Switches, Rheostats, Variometers
or Condensers

1 2

No. 1, 3" top diameter, $0.06.

No. 3, 15/16” top diameter, $0.10
No. 2, 1Y4” top diameter, .08.

No. 4, 114" top diameter, .15.
S-100 Primary Condenser or Vario-

meter from
series to a parallel connection. Construc-

tion of laminated eghosphor bronze, nickle
plated. Furnished with knob and con-
tacts. $1.80.

Positive contact; smooth running; re-

versible. Carries 114 amperes. Fur-
nished with knob and pointer. $1.65.
0o
(] [ )
o

A-400 Amplifying Transformer

Con.ltnlcuon of this transformer is different

from the others in the design of the mag-
netic circuit. Transformer of the shell
type. $6.50.

Ward Leonard vitrohm resist-
ance units for filament current
adjustment and other uses. The
best obtainable. Absolutely con-
stant resistances

S ohms with fen'ulel, 73" x%"

S-600 Variable “B”
Battery Switch
Essential where a soft de-
tector tube is used. Switch is
of phosphor bronze, nickle
plated. Furnished with knob

and contacts. $1.25.

$0.90.
60ohms, no ferrules, z'x%',oo 65
90 ohms, with ferrules, 2 x%",
00 75
Federal telephone jacks with polished 0, ,% W,f,f‘ oo d papors:
nickel plates, No. 1423W. $0.90 grid leak resistance, $0.55.

1391 Sedgwick Avenue, New York City
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SPECIAL 30

Science and Irgventi'on for November, 1921

DAY OFFER

Save Money—Get a FREE Premium Besides

The subscription price of Science and Invention has
been $3.00 per year. For 30 days, not only will we
give you a full year’s subscription (12 big numbers),
for $2.50, but we will also give you absolutely FREE,
your choice of any. of the well known books shown
oelow. Read the special offers. If you want more than
one book free take a two or three-year subscription.
For each year you can take advantage of one offer.

If you are already a subscriber to one of our mag-
azines, take advantage of this opportunity and send
in your renewal subscription, stating what free pre-

mium you prefer; you are at liberty to send as many
subscriptions or renewals as you desire, and you can
pick out a free premium for each year’s subscription. |

You 1nay also take subscriptions of your friends '
and earn the free premium for yourself.

You 1must act at once—Today.

These sensational offers are made by us at a tre-
mendous sacrifice in the hope that your acceptance
will make you a life-long friend of our magazines.

! I" Please use order blank below! !

The Experimenter Publishing Co., Inc.

236 FULTON STREET, NEW YORK

Special Free Premium
Offer No. 1

The How and Why
of Radio Apparatus -

By H. W. Secor, E.E.
This newest of Radio Works has
160 pages. 6 x 9 inches.

OFFER No. 1

Special Club Offer

THE UNDISPUTED AUTHORITY ON SIMPLI-
FIED SCIENCE AND MECHANICS

Special Free freminn
Offer No. 3

Wireless Course . in
20 Lessons
By B, Gernsback, A. Lescarbours
and H. W, Secor, E.E. .
(10th Edition)

Size of book is 7 x 10% in., 180
pages, 850 illustrations, 30 tables.

Above Book, bound in
special cloth, flexible, hand
sewed. FREE with a year’s
subscription to Science and
Invention for $a.50.

RADIO
NEW S

OFFER No. 3

. Above Book, bound in
special cloth, flexible; hand
sewed.- FREE with a year’s
subscription to Science and

Special Free Premium
Offer No. 2

A Thousand and
One Formulas

special cloth, flexible, hand
sewed. FREE with a year’s
subscription to Science and
Invention for $a.s50.

THE 1004 WIRELESS MAGAZINE

BOTH MAGAZINES .
Wik asy oss of the FREE Premisms, as described

$3.50

Offer GA *E58veemon ith Promium 1

sd RADIO NEWS
It oon:i’nl"lﬂo pa:::k 'l"he pa- Offer 68 “ with Premium 2 si7- 5002:-&3.;-‘
. 0
To-stand rough, handiine ia ‘avers: | Offer 6C “ with Promiumm 3 | .nd” o Shas"son il ora 2ot
¢ories. Size 6 x 9 inches. “ Size of book is 6 x 9 inches,
OFFER No. 2 Offer 6D with Preminm 4 OFFER No. 4
Above Book, bound in Offer 6 “ “with Premium 5 Above Book, bound in

The Biggest C|llbb|lll Barnln size. FREE with a year’s
Ever Offered.

Special
Free
Premium

Offer Ne.5

Dosign aad Construction of Audion Amplifying Transformers
Radio and Audio Frequency Type

How teo Make Wireless S8ending Apparatus
—_—
How to Make Wireless Receiving Apparatus

- OFFER No. 5

Above three Books as described FREE with a Year’s Sub-

scription to Science and Invention for $a.50.

Invention for $a.50.

Special Free Premium
Offer No. 4

Course in 20 Lessons

special cloth, flexible; pocket

subscription to Science and
Invention for $a.50.

- EXPERIMENTER PUBLISHING COMPANY, Inc.

- 236 Fulton Street, New York City, N. Y.

* Gentlemen:
- Enclosed find $....

.. for which send me:

1

1 O Offer No. 1 0 Offer No. 6A

. O Offer No. 2 0 Offer No. 6B

: O Offer No. 3 0 Offer No. 6C

1 O Offer No. 4 O Offer No. 6D

' 0 Offer No. 5 O Offer No. 6E

1

1 MARK SQUARE ABOVE FOR ITEM WANTED.
IName ...........cciiiiiiiiiiiinnnnnn.. eteeiceeiceen
YAddress ........................ eessenes eederidieeentaa
Towa....... PO SR State.......... TR
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LEARN WIRELESS

AT HOME

The Demand for Good Wireless
Operators Far Exceeds the Supply

The New York Wireless Institute- will make you an

Science and Invention for November, 1921

Arc Weldxng of

Audion Parts
By F. A. ANDERSON
(Contsnued from page 632)

HOME—in your spare time—quickly, easily and thoroughly. No

previous traini

Course has been pre;
formerly Chief Radio I
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or Our
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NEW YORK WIRELESS INSTITUTE

Dept. 319, 288 ltoadny

New York City
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Dept. 319, 353 Broadway
Send me, lnoolchm mlbooklﬁ"l{o- to Become an Ex-

New York City

pert Wireless O

Course, including your #res Instrument offer .
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home

quency incoming signals into low fre-
quency pulses, which are audible as a
musical note in the telephone receiver.

Within this tube is a tungsten filament
surrounded by a nickel helix and a nickel
cylinder. The helix is composed of sev-
eral turns of spring nickel wire .02 inch
in diameter, which is electrically welded
to a nickel wire support .03 inch in diam-
eter. So successfully is this weld made
that only one support is necessary to hold
this helix in place within the cylinder.
The cylinder is 34 inch in diameter, ¥
inch long and is made of sheet nickel .007
inch thick. It is supported by a nickel
wire 03 inch in diameter, the wire being
electrically welded to the cylinder.

The other receiving tube is known as
the amplifier. Its purpose is to strengthen
very weak signals in order that they may
become audible. Both the detector and
amplifying tubes are very similar in ap-
pearance and construction, and it neces-
sarily follows that the welding operations
are also similar in character. In the am-
plifier the sizes to be welded are of much
smaller sectional area than those of the
detector. The grid or helix of the ampli-
fier is made of wire about .01 inch in
diameter, while the cylinder is only about
14 inch long, 3§ inch in diameter and
made of sheet nickel .003 inch thick.

The transmitting tube is a somewhat
later development and is used more par-
ticularly in Radio-telephony. It is a valu-
able aid in producing the continuous high
frequency current necessary for transmit-
ting speech and music.

Within this tube is a molybdenum helix
and cylinder. The helix is ¥4 of an inch
in diameter, made of wire .0056 inch in
diameter, electrically welded to a nickel
wire 015 inch in diameter which nickel
wire is in turn welded to a copper con-
ductor. The cylinder is 3§ inch in diam-
eter, 3¢ inch long, made of metal .003
inch thick electrically welded to a nickel
angle 3/64 inchx3/64 inchx.005 inch
thick.

The tubes mentioned in the foregoing
description are partially shown in the
accompanying cuts.

The DeForest people manufacture a
similar but a much larger and more power-
ful type of tubes, and in which electric
welding is used for the joining together of
a number of different kinds of metals.

Within these tubes tungsten is welded
to dumet; nickel to tungsten; copper to
nickel; molybdenum to nickel; iron to
molybdenum; molybdenum to tungsten;
and copper to dumet. All of these metals
are of very small sectional area, being
under 1/16 of an inch in diameter or
thickness.

The electric welding is all of the re-
sistant type and is of the kind generally
known as spot welding. The delicacy of
the work may be judged from the fact
that in one instance the two electrodes
and the wires to be welded are within
an area 3/16 of an inch in diameter and
this inside of a glass tube.

ACME—C. W. Inductance

tions
s inch Bakelite Tu’b.:m
30 Turns heavy copper wire.
Ta ped each turn in the form of -Iott«ed studs.
ular insulated terminals of proper size to fit

AGrid Coil is also ilable and easily adap
to this Inductance.
Type L-1 C. W lnductanee ” oo
Type G-1 Grid Coi
Ask your Dealer about this appamttu

clunrm'r S COMPAN
196 Massachusetts Uw‘ Mass.
s and M

Transformer and Radw E

Ty

nd et §

s

AMPLIFY YOUR RADIO SIGNALS

C | & Seleatile

Purpeses
Super- Sensitive Deuﬂ.unoh Transmitter No. 3;
Price $8.00 complete,
Adjusted Model No. 60 Horn, High Grade
Talking Receiver, Cord Plug: tnd Desk Stand Base,
Price $15.00 complete.

Practical (nstr for

Our New Special Loud Talking Receiver No. 25,
‘Prlu $7.50.

graph Rheostat, uaochlly for am-

&mylnx elreulu. 2.00 completa.
Hte for our free shewing owr

deseristive new h
csmplete Super-Semsitive u-rln and Tailking Deviees
% &MBN)NNAUL'I‘ OOIPAgY (lll.e" aty,

aclory : W’lllaslona. L. 1l

TRADE MARK .
u. s.nd.‘;huh m‘

J. SKINDERV lxlﬁ
154 W. Randelph St Chicage, &L

New low prices!

3" dial, 80c.,With knob, $1.00.
334" dial, 80c., with knob, $1.0.
A.H.Corvia &Cs., Newark,N. J.

CORWIN
DIALS

IS NOW ON

transformers and other

DUCK'S BIG SUMMER SAL

Send for a pam

bargain-ever

radio instruments, including many complete receiving sets, regenerative sets.

panel detector sets, d“iet,:m and amplifier sets, Navy and Arlington mecelviu
ms

hlet illustrating and describing the uﬁ
in the history of ndio on coun!

Duck’s Big 225-Page Wireless Catalog -
Mailed upon receipt of 12 cents in stamps or coin. This catalog m a veritable
treasure house of everything worth while and dependable in radio.
largest and most comprehensive, artistic and educational radio
THE. WILLIAM B. DUCK COMPANY
230-232 Superior Street

It is the
catalog published.

Toleds, Ohio
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Announcement Extraordinary—TO LIVE WIRES

S. & H. Electrical Works

SHOP TRAINING—FREE
All my Home Study Students are entitled to a Review Course in our great Green Street Plant,

I will ship from stock a commercial sized CTRIC MOTOR and a working outfit of Electrical
Instruments, new material, wire, fittings, etc., freight prepaid, and absolutely FREE, to every reader
who sends me the coupon below, and undertakes the simplified, up-to-date Home Traininin :
to fit him to do professional Motor Maintaining, Battery Charging, Assembling and other hsghly-
paid electrical work.

BE A REGISTERED S. & H. ELECTRICAL EXPERT )

This free equipment is sent to enable you to grasp experimentally, right in the privacy of your own
home, ground floor essentials in modern electrical work, and in conjunction with my simple direct
system of instruction by mail (which experts declare revolutionizes the Home Studr of Electricit
and covers every branch of the electrical profession), should enable you to be doing real electrical wor
and making good money within the NEXT FEW weeks.

Make $70 to $150 a week—easy

This is undoubtedly your chance to get into electricity and get in right. 1
will put Kou through your Home Stud§' work rapidly, but thoroughly, and
with such positive certainty of your Success in this study that I guarantee
your satisfaction under bond.
MAIL COUPON—NOW. Don't miss this wonderful offer. We got no hard
times in the.electrical game—and the time is ripe right now for you to win out
big. Billion dollar projects are being launched and experts are demanding $100
a week up. The S. & H. Works is expanding to national proportions and I'll
need you myself as our field representative when you graduate. Hook up with this live wire organiza-
tion at once and start qualifying for a big expert’s position at $10 to $20 a day. When you’re ready,
call on me for a job, for I can and I will give you free employment service. ~ All graduates granted
S. & H. Registered Certificate of Efficiency.

N

“FREE MOTOR’’ COUPON

8. &g. Electrical Works, Dept. N. 2, 310 80. Green Bt.

extra charge. We also accept a limited number

l?d a}&l\otouz'lt\ t&mdtesrn b“stll‘:leuftnmi b: derful Shop Training S CAgO.

of residence students monthly for instruction by our wonderful op ning System in our .

grzeal; Street glan& ) I;leertetyou W{;(.—not on pel:joney maltie'r'iAalI‘ or malubbbelieve [:roble;nnA-—but on mn‘:g‘&?}'&%ﬁ”ﬂf:&h‘:‘mdﬂ&%d_ Drepald
apparatus of latest type. You are turned out a expert by a system of ACTU. Training in Electricity. especially intereste c"‘"o"m“

experience traini Send Coupon or write at once, while this great offer is in force, for free cata- (Resld:fwe')l . Am v Ioi d tn (H

logue and full particulars. S. V. SMITH, President Name

S. & H. Electrical Works, Dept. N. 2 ' AGIORS. ...\

310 So. Green Street, Chicago
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Two Valuable Books
On Armature Winding

No technical library can be complete
without ““How to Wind D. C. Arma-
tures’’ and ‘‘Single Phase Armature
Winding’’ By W. E. Hennig.

These books are well indexed for quick
reference. All subjects are handled in
such a very clear, thorough, able man-
ner and so profusely illustrated by
diagrams of windings that the reader
requires no technical knowledge or
education to fully understand this im-
portant subject.

They are really indispensable to every
man engagedin electrical work, and are
of particular value to the electrical
student, the electrical salesman and

supply dealer. In fact, they will be

highly valued by anyone interested in
armature winding.

on armature ing and other special
problems gasociated with .armatie
d
a
d
B
b
.
n
-
t
v
P

Send today—NOW—get these books

—the most valuable, helpful and in-

teresting of any ever written on the
subject of Armature Winding.

r----USE THIS COUPON--.-‘

: Electroforce Publishing Co.
137-139 Broadway, Milwaukee, Wis.
Inclosed find §. for which send me:
“How to Wind D. C. Armatures’’, price 3.50
“Single Phase Armature Winding”, “ 1.50

1]

State
MRS SRS SRS E WA ..

‘-.---..ll-
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Ted .felt suddenly the pressure on his
dank. Swiftly he whirled. There was a
scream of pain as his keen teeth sank into
the calf of the victim’s leg. At the scream
pedestrians turned inquiringly.

Simultaneously, Hazard acted, acted as
he had planned to act. With a splendidly
simulated oath of surprise and wrath, he
brought his dog whip down across Ted’s
back with stinging violence.

The astonished dog felt the biting lash

on his back. He had expected a caress.
Confused, he evidently took the blow for
an attack from a strange source, and
whirling like lightning, he sank his teeth
into the nearest olject—his master’s . de-
scending hand!
* Hazard felt those teeth pierce his flesh,
and his blood went cold. Yet, somehow,
his iron nerve did not fail him. He real-
ized that he must keep cool, show no un-
due alarm, lest he betray himself. Sylvia’s
husband, his face distorted with pain and
rage, was demanding an explanation of
the attack. A crowd was surging around
‘hem. He forced himself to speak coolly,
zlad that the slight tremor of his voice
would appear only natural under the cir-
cumstances.

Sorry, friend,” he heard himself say-
ug, just as he had planned to say,

Mighty sorry. The dog never did any-
thing of the kind before. I can't see what
caused him to do it. My fault, of course.
Here’'s my card. Have that wound
treated by, a physician and send your bill
to me. If you like, I'll shoot the animal.”

Mollified somewhat, Sylvia’s husband
responded with the best grace he could.
“Not necessary to shoot the pup,” he
mumbled. “Ought to muzzle the vicious
beast. I'll see a doctor.”

Raging inwardly at every second’s de-
lay, for every second was precious now,
Hazard managed at last to get away from
the curious throng. He did not dare to
run, as he wished to. He forced himself
to be content with a brisk walk until he
rounded a corner and was lost to sight
by the eyewitnesses of the recent scene.
Then he began to run for it.

Once in his shop he worked feverishly,
frantically. Ted, unable to understand,
sulked terrified in a corner. Hazard
spared himself no pain as he fought to
draw the impregnated blood from his
acerated hand. For a half an hour he
wvorked, squeezing, cauterizing, applying
antiseptic washes.

Finally he bandaged the wound and
»ank into a chair. He could do no more.
dis head dropt wearily into his hands.
He knew his fate now. Sylvia’s husbanc
was totally- unaware of the horror hang
ing over him, but Hazard, with the knowl
sdge he possest, faced weeks of uncer
tainty, anxiety, torture. It was just barel;
possible that he had saved himself, bu
he could never be sure. The chance:
were all against him. The very care h(
had taken to insure a deep injection of th:
destroying virus was against him. H
was a lost soul,

Then It’s Genuine

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. Always say “Bayer.”

Aspirin is the trade mark of Bayer Manu-
facture of Monoaceticacidester of Saticylicacid.

Don’t Wear quruss

Pour Comfort

Tooks’ Appliance.
. Wonderful. No
rings ds
Cushlons. inds
he broken parts
u would a broken
l':..'dne:? ot o
~  Full inf
5
BROOKS
Marshall, Mich
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piies,
of the month.

aut

accepted.

Ten per cent.

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

discount for 6 issues, 20 per cent. di
Advertisements for the January fissue must reach us not later than November 22,

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

for 12 i

Name and address must be included at the above rate.

able or

Opportunlty Ad-lets

OU will find many remarkable opportunities and real bargains in these columns.

It will pay you to read and investigate the offerings
made every month by reliable firms, dealers and amateurs from all over the country.

No matter what you may

be seeking, whether sup-

ies, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials

Cash
No advertisement for less than 10 words

isleading advertisements not atcepted.

Objecti

EXPERIMENTER PUBLISHING CO., INC,, 236 Fulton Street, New York City, N. Y.

Aeronautlcs .

Agents Wanted—Contmued

e $25 to $50 wesk representing Clows' Famous

Pmlulnlphln Hoslery, direct from mill—for men,
women, children. h.very pair guaranteed. Prices that
win. Free k l.elh

‘““How_ to Slll‘l"

George Clows C . Desk 27,
Soap Agents; Big profits. \nmlbh- Free.

Products Co., 1941-Z10 Irving Park, Chicago.

the  story.
Pa.

. Bestever

Boys, build this three-foot model aeroplane. Parts
complcte, $1.50.  Clircular free. Aero Shop, 3050
Hurlbut Ave., Detroit, Mich.

Someth.ng New! Complete directions for making
three foot airplane. Runs by electriclty. Flh'l ln blg
circle.  $2.00. Adams, N. East Ave.,

New Jersey.

Any man handy with paint brush can start new me-

Baek qun of u.u a~d other magazines supplied by
Boston M, 107 Mountfort St., Boston,

Bosks on all subjects. New and 2nd-hand. We find
any book printed. Send want-list, and 8c for catalogues.
None free. Bargain Book Store, 520 South State Street,
Chicago, Illinofs.

Concordia Magazine, Quarterly,
Penna., prints Essays, Storfes,

9 Water, York,
('urrem Events, Poetry,

Heath Propeliers represent the most efficlent method | chanical business on nearly nothing: needed every-
of aerlal drive. Each propeller Individually designed | where: nearly all profit; experlence not required. John ::{::'l‘;:' g’:‘,‘nlfl’l"; Bl“;‘d $1.00 for Three-Year sub-
for L:\e p.n:aulnr Xork w" ; dEonc‘ as ludPout “by B 53 So. Ninth, Philadelphia, Pa. Perssival Motion "’b ; = e —
America’s oldest Aeronautica ngineers. ropeller 0 . by Percy Verance. tory
catalog 4c. Heath Afrplane Co., Chicago. lnm‘h“:""'m:":w:‘“ Y'o.n.:hnﬁe?l g:“",,..‘;",,";‘;’_ efforts to discover same from earliest days to the
Ten lorders Adnu; e Write (o(r: urlxl)eul:ro 'llnd free {’;:":";; wﬂe::‘ﬁll'“"lo'-? ':. :'tll&m .:{‘l‘enuloo:‘.nurd
: samples. merican Monogram Co o) pess evem
Automobiles Oranger N.F . Dep . fusely illustrated, 357 pages. Price postpaid, $1.00.
Automobile Owners, Garagemen, Meshanics, Benl!r- Agents—THere are (wo feal money makers,  Self- Ed:urd:vl:i‘lhm;mem Specialty Co., 305 Fourth St,
men, send for free copy of our current issue. It cob= | threading Necdles, Cost 5c, sell at 15¢. Needle Books e, Il

tains helpful, {instructive information on overhauling,
ignition troubles, wiring, carburctors, smrue btttereo.

etec. Over 120 pages, {llustrated. Send
copy today. Automobile Digest, 541 Bntler Blc
Cipeinnati.

Ford Owners

Ferds run 34 miles per gallon on cheapest gasoline
or half kerosene, using our 1921 carburetor. lncr
power; styles for all motors; attach yourself. Money back
guarantee; 30 days trial. Big profits to agents. Air
Friction Carburetor Co., 1511 Madison 8t., D-yt.an Ohio.

Wizard Battery Charger for Ford cars, charges 6-volt
battery from Ford magneto. Attached to Ford in few
minutes. Guaranteed to work perfect. Hundreds in use.
No more ofl lamps, clectrify your Ford. Price $4.95.
postage pre . n money order. Agents wanted.
Write for circular. Wizard Mfg. Company, 210 Jefferson
8t., Portland, Oregon.

_Motors, Engines and Dynamos

aunll Motors and Generators, 1-4 h.p., $18.50—1-2
, $38.50—1 h.p., $68.50; 6 v. charging generators,
810 50 each. All sizes both motors and generators up
to 5 h. p. In stock at all times. Bargain prices. Motor
Sllel Dept., 12 West End, Pittsburgh, Penna.
Electric Meter Comstrustion. Learn how. Complete
outfit, instructions, blue prints $2.00. Blue Prints only
2rc. A. F. Cassell, Box 855, Oradell, N. J.

containing 107 needles cost 5c, sell at 15c. Send for
samples. Atlas Needle Works, Box 188, Madison
Sq._Sta., New York.

Sell New Auto Specialty, full size sample, instruc-

tions; everything to start you free. Write today B. Tur-
rill, Sales Dept., 184 Station A, C i, Ohio.
Agents and pertrait mom. Crew managers. We give

Better and quicker ser-
glass. Rejects
Corporation,

you meore for your money.
vice. Lowest priccs on frames and
credited. Catalog free. The Ploneer
1266A West 63rd Strect, Chicago.

Agonts. Big returns, fast office uller.
and samples free. One Dip Pen Co., 12 Daily Rocord
Bldg., Baltimore, Md.

Agents Coining Money selling Universal Gas Savers
for (;‘vlery gas stove. Wontderlul device. Cuts gas bills

A new book. In the land of the llvlnx dead,
Prentiss Tucker. A fascinating story of myﬂ:’,
experience during the Great War, both upon the seen
and the unseen planes. . A few chapter headings are
appended—A Visit to the Invisible Plancs, A Sergeant’s
Experience After ‘‘Passing Out,” Back to Earth—A
Pretty Nurse, Helping a Slain Soldier to Comfort
His Molhe!. 168 pages, cloth, $1.50 Postfree. Fellow-
ship Press, Box 132, Oceanside, California.

5,000 Boeks for Sale on Occultlsm, Mysticism, Theos-
ophy, Hermetic and Roslcruohn Philosophy. The Grafl
Press, 712 G St., N. E., Washingtén, D. C. List Free.

Books. All kinds. Lists.

Street, San Franecisco.

Sexology Books only for professional and advanced
student readers. Forel, Krafft-Ebing, Kisch,

 Higene's, S2141 Post

. __ Increases Popular prices. 1007
vmnt Eroeriaes iy, Twie e g0 Ellis, Freud, hey and other authorfties. zs«:!.nh; naled
Moore, Gas Saver C ,_Topeks, Kansas. 52nd St., New York City. :
Agents Make 1400, Profit. Eradium Luminous Mind- Rudin|1

Crucifix shines in the dark. Sells for $2,00. Costs

(Any ls)l:unee)

Slmply wndcmﬂ.
yet wonderfully simple. “Hypnotism”*

0
84c. Complete line religious articles, Crucifixes, bulbs
awltch ﬂuﬁen,n.::?ufr nEmben.homtu:E ::“x’m: . ove'lf gx‘hnl%ﬁl'om ‘:"';:;' l;lgmpmd‘_‘c“c:;lene&c:;ﬂye Amnr;c‘l.l)laf
rnamental! ul very me 08| ‘“Hypnotic Wonders* free. Science Institute, 6435
sales. Get Free Demonatrl!lng Outfit. The Ploneer L
Corporation, 1266 W. 63rd St.. Chicago, Til. North Clark, Chicago.

We Want Men and Women who are desirous of mak-
ing $25.00 to $200.00 per week clear pro”t from the
start in a permanent business of their own. Mitchell's
Magic Marvel Washing Compolmd washes clothes spot-

_Cause nd Natural Remedy: P-nho-M
30c. A. J. Btevens, Wauseon, O..
Unexceiled SolloTlulm Buh Languages, useful
arts, entertainment, ete. d for_catalogue. Universal
Book Co.. 18 Division SL. r\ew York_City.

R,

One
Nolhlnz clse like fit.

Guaranteed Motors. Polyphase, 2HP $75. Easy pay- | other uses in every home. Na-
ments.  Other sizes also. Write us. Box 4, Hob- | ture’s mightiest cleanser., Contains no lye, lime, acid or
bartz, Troy, Ohio. wax. Fastest selling articie ever sold through -agents.

ree les make sales easy. Enormous repeat orders.
. 300¢, profit. Exclusive territory. We guarantee sale
Motorcyele:—-BwycIes of every package. o capital or experlence requl

Den't Buy a Bieyels Meto until you get Baker, Ohio, made $600 Inlu month. ‘. L("J‘ll bgl‘;

our catalog and prices. Sh.w Mfg. Co., Dept. lGll. I 8;“ Des:kd:l'los F;';fmsqsi’f E d“;‘:::' Chl&(o.w

Galesburg, Kans.

Used Parts for all Metersycles.
1923 Westlake, Seattle, Wash.

Schuck Cycle Ce.,

Auto Accessories

Storage Battery Charging earns unusual profits, unlnx
HEB Chargers. $20 starts. Balance payments.
Hobartsons, Troy, Ohlo.

American Made Toys

Manufacturors wantod for 1arge production and home-
workers on smaller scale for Metal Toys and Novelties,
‘Toy Soldiers, Cannons, Cowboys Indhm. Buffalo Btlls,
Wild  Animals, Whistles, Bird-Wh -Horses,
Prise-Fighters, Wagtail Pups, Put ‘nd Take Tops
and hundreds of other articles. Hundreds and thou-
sands made eomgleu per_hour. No experience er other

ronze Casting forms complete outfit

Agents—Sodereze; we are paying $2 an hour nklnz
orders for this newest invention: send for Free Outfit
and umoleu American ucts Co., 5115 American
Bldg., 1, Ohfo.

Alonn. $60 to $200 a week. Free Samples. Gold
Sign Letters for Store and - Office ndows.  Anyone
can do it. RBig demand. Liberal offer to general
agents.  Metallic Letter Co., 433Z N. Clark Bt,
Chicago.

Auto Owner Tiro Agent wanted each locality to use
and take orders for hand-made Mellinger extra ply and
cord tires; guaranteed by bond for 8,000 and 10,000
miles (no seconds) ; prepaid on approval;

your tires free: no u tal or experience requ!
make $100 to $300 weekly. rite _for wholesale
prices and le mllnn Mellinger Tire Co., 929

samp]
N. Oak, Kansas City, Mo

Agents: Big Profits, no competition. Make $5.00 to
815 00 daily selling_our beautiful Scripture Text Calen-
dars. Agents now selling from 10,000 to

10 Cents WIll Bring 6 lssues. s-mple copy free.
The Circulet, Portland, Connecticut. -

Electricians’ Examinations: Book of questions and
answers with diagrams, symbols, tables, notes and for-
mulas for preparation for license. . by matil.
Aaron Shapiro, 132 West 24st St., New York.

Sex Books for Aduits. Illuatnud catalog 4e.
Dept. 11, Owosso, Mich

T At

Art

Art Lovers, send your name, no money. O. W. Miller,
t.. New York.

Sme-

pi

Business Opportunities

— e
Be & Detective. Travel, Excellent opportunity. Fasein-

tlnx work. Experience unne(-emry Particulars free,

er!;. American Detective 8; 1968 Broad

Our Associates are building $5.000 to $10,000 ln-
comes, or better. One reports 334 523 43 urnln%
in am

year. Another cleared $8,039.0 o3
of these and many others on requeu Our book tells
all. Get it today. American Collection Servive,

Cass Building, Detroit.

Chemical Expert will furnish (ormulu and trade sec-
rets. All lines. Lists free .. L. Cummings, Ph.D.,

50,000 yearly.
m $5.00 up. We year, 2 | Write now. M B, Cor Dopt. L. 314 W, Su. | 238 Gordon_Ave., Syracuse, NOY.
g iy B Wit Tt e | Sl BT i, oo Do s e e e eeri
enormous business for this year offers indusirious bien Free. Formula Catalog.  Laboratories, Boylston nl|‘roo:|" l‘;’cul:;: ::l‘mdmo#.m%ﬂ“mm v 8 n
an excellent opportunity to enter this fleld. Write us | Bullding, Chicago. Cord Arenual® Bod e “Poday. unmatal
only if you mun re-l business. Catalog and informa- Newest Thing Out. Lith inttial = =
Toy Manufacturing Co., 1696 Boston | biles, motorcycles, canoes, golf sticks, lennla racquets, Big Profits Making Imitation Gems. Instructions, par-
I.d. New Y elc Anyone can apply them in a jiffy. Sell to every- ticulars, 10c. Industrial Laboratories, Box 1341, Hous-
7 big datly pr mlusc't: Drne SLite st e | N
2 and g - y prof or agen rite for ca ot. We have reom for a few more at $1 a mon to
Photo Q_CUCIOP"'I! Desk 19, East Orange, N. J complete our pool from which with good reasons we
Mall ws 20¢. any size film for development—and six Annu. Our mv and tollet article plan expect to_make each $1 grow to $1,000 in 3 to 4
velvet prints. Or send six negatives any size and 20c. | wonder: get our free sample ease offer. !!o-no-Co. months. If you want part of this snap address: J. B
for six prints. Or send 40c. for one 8 x 10 138 Locust, St. Louls. Kiernan. Beatty, Nevada.
enlargement. Prompt, perfect service. Roanoke Photo Polmet Polishing Cloth cleans all metals. Retalls ‘““Meney-Talks.”” The Business magasine published
Finishing Co., 255 Bell Ave., Roanoke, Virginia. 25 cents. Sample free. Gale Co., Inc., 15 Edinbore | for progressive people. Send for sample copy. P. O.
St., Boston. Box 236 -B, Newark, New Jeney
Wi Many Men Are Oid at Ferty, our {illustrated Join N ! 118 Fulton, New
AL‘E“ Wanted free "gooklet holds much of to men York Cl!y. strong protective membernhlp mlﬂy win
“Woerld's Fastest Selling Auto Speciaities. Free ad- | with headache, sclatica, painful and tender feet, dis- | secure, develop, Dues $10.
vertisement. distributers making $45 to $70 a | turbed slumber, prostate gland disorder and ~other | Booklet free. o
:::I.& ‘You ean d‘os 0"!')': gmx.'m;l&lln glm;o;l:y Mash- | painful “t;ondltlom pzl:ll;;u :nml'l’l;n ‘1()( wl:lllldc'l)l: :e‘: ::'l’g 'A High f"ﬁ' ”.nl' :ble ml nmmf,: m‘mr". ;m“?.
. 3 . 3 past. today . given = valuable exelusive -sales contract for Renulife
lds.lt"-":j: Ls(’nl: catra_money leully Sell our lAe- {’":m“‘q"’b"s'i:::&“n pniadiess Electro Thermal Co., 45268 | yiolet Ray geneulon for lhorz:dnu: l:'ltll;l‘\ln{o adver-
cident an; ckness _policles in your spare . . B n use. plen opportunity
$5,000 death, $25 Weekly benefit for $10 ymly sm. for !toru and OWices. Entirely new. $50 | permanent, profitable business in this territory.
Address Underwriters, Dept. N 12, Newark, N. easily Assorted wor!ln: samples 125e. Renullfe Electric Co., 211 Marquette Bldg., Detroit,
Chlcno Sign ﬂm:n. E. 326 River 8t., Chicage. ich.

Ageats—Every automoblle owner wants gold Inlthll
on doors of his car: transfer them in 10 minutes;
DO experience necessary: ynur pmﬂt 51 40 on $1.50
job. Write for samples; ansfer Mono-
ﬂ:m Co., 1Inc., 153C 191 erket Street,
rk, New Jersey.

Agents—New Invention. H‘rpets 'l‘an~Use brush set
ahd fibre broom washes and dries up-
stairs windows, scrubs and mops floors and does 5
other things. Bl profits: easy seller. Free trial offer.
Harper Brush Works, Dept. Z, Fairfield, Iowa.

www americanradiohistorv. com

SUIntutla! lnuhourlu Corperation wants capabdle

men to establish branch and manage salesmen: $300
upward . WIIl allow expenses to Raltimore as
explained. _ Address Recretary, 343 Rt

Paul Place,

BRaltimore, Md.

|

,1'
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