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112 year 1919 has not heen a very prolific one

in great discoveries. But the greatest scientific

achievement of the year 1919 and perhaps a

decade, doubtless, was Professor Michelson’s

discovery of a method for measuring the size
ol stars.

Fixt stars are so far removed from us, that even the
nearest one, Alpha Centauri, is so distant, that if we
imagine a wire stretched to this star, it would take
our voice four and one-third ycars to travel over this
wire until the man at the other end of the telephone
receiver would hear the first sound; altho we know that
clectricity travels at the rate of 186,000 miles per second.
Professor Michelson succeeded in measuring the size
"of some of these stars, altho they are billions of miles
distant from us. Alpha Centauri just mentioned is
over four light years distant from us, meaning thereby
that it takes light or electricity, both traveling 186,000
miles per second, over four years to bridge this tremen-
dous chasm. While we know that all fixt stars are
suns like our own, and for that reason arc of tremen-
dous proportions, the imagination is overwhelmed when
we try to grasp the size of Betelgeuse, in the constella-
tion of Orion, which Professor Michelson's researches
recently made it possible to measure accurately. Betel-
geuse, which is about 150 light yvears distant from the
earth, is 40,000,000 times as large as the sun. In other
words, if we were to place about 350 suns side by side,
we would then have a star of the diameter of this new
giant, Betelgeuse.

Figures of this kind, while tremendous, mean noth-
ing to our imagination, because our microscopic minds
simply fail to grasp them. The writer therefore wishes
to give a few illustrations which will make the enor-
mous size of Betelgeuse more apparent.

A New Giant

A man on the carth, let us say, weighs 150 pounds.
Transported to the sun the same man would weigh 4,146
pounds, or over two tons. This is due to the greater
gravitational attraction, just as on the moon the same
man would weigh less than 25 pounds, the moon
being much smaller than the earth. But on Betelgeuse
the same man_would weigh 2,494,146 pounds, or 1,242
tons, if we estimate that Betelgeuse has the same den-
sity as the sun, which, by the way, it has not.

. Suppose you live on Betelgeuse and you have a friend
living on the other side of that globe. You call him
up on ghe telephone, and it takes your voice exactly
42}4 minutes to travel half way around Betelgeuse.
altho electricity as we know travels 186,000 miles per
second. In this case you would speak your message
into the telephone receiver, go out and have lunch for
over an hour. and when you returned the words from
your friend would just begin to pour from your re-
ceiver.

A train traveling 60 miles an hour speeding along
the equator without stopping would take 419 hours or
a little over 17 days to complete the circle on our own
globe. The same train on Betelgeuse running at the
same speed would take 1,792 years to cover the trifling
circumference. In other words, a train which had
started during the downfall of the Roman Empire
would just now arrive at its destination!

Betelgeuse is 52,630,000.000,000 times the size of ou
earth. This means nothing to our mind. If, however
we asked you to count these billiens of globes that you
could tuck away into Betelgeuse, at the rate of 100 per
minute, it would take one million years to count them
all, not forgetting that each globe is the size of our

earth.
H. GERNSBACK.
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I% illustrate an interesting sug-
gestion from a German contem-
porary, which the editor thercof
terms a “Utopia of Karl Am-
mon,” who probably got his idea
"from Jules Verne's “Floating City.” The
point is made that in the development
of airplancs and dirigibles, great advances
have been made in the art of producing
light structures which at the same timc
are strong. This lightness is in the very

Al

.
ecssence of airplanes and dirigibles, and
now in the present project, it 1s proposed
to apply it to the development of a new
mode of sea transport.

Four ships, each larger than the “Im-
perator” are decked in and provide sim-
ply room for the working crews for the
machinery and for the motive power, and
for some or all of the requisite fuel.
Thru the body of each ship, starting at
the deck, there is. an inverted funnel-
shaped structure, at whose apex near the
keel, is a steel hemisphere forming one
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member of a massive ball and socket joint.
A great platform or deck over fifteen
hundred feet square, is carried by the
four ships, the entire weight of the great
structure resting on the four ball and
socket bearings within the four ships.
An auxiliary thrust strut is used to
keep cach pair of ships parallel. The re-
sult of all this is that the great platform
will have very little motion in the heav-
icst sea way; the bearings on which it

rest are in the part of the ship where
the motion is the least and its length of
side will also operate to minimize the
motion.

On the deck, the imagination of the in-
ventor exercises itself in the construction
of hotels and other structures which may
be accommodated on so large an area.
It will be noticed that it is practically
one-third of a mile square. Houses, shops,
bathing establishments, theatres, a wire-
less station and the local telephone ser-
vice arc all supposed to be supplied, and
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there is to be a printing press to publish
a daily paper and special announcements.

In short the proposer wishes to con-
struct an actual floating city. Naturally
it is claimed that there will be no sca
sickness, altho one is frece to doubt this.
It is said that the traveler will no longer
have the feeling of confinement to a small
area, but that he or she can spend hours
walking about the great deck, which it
is claimed will take half an hour to walk

around. The mere. view of the raging
sea from this practically motionless plat-
form high above it will be a wonderful
sight it 1s said.

Of course provision is made for any
quantity of freight, automobiles and the
like. Out of the funnel-shaped opening
in each ship rises a great steel pillar and
to this the trusses of the superstructure
are secured. All the motion of the plat-
form therefore that arises from the ship
is the comparatively slight up and down

(Continued on page 1141)
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Swiftest Things on Earth

T is interesting indeed to compare
some of the slowest moving things
on earth with those which travel the
fastest—the fastest thing we know, of
course, being radiant light, and one of

the slowest things, the human thumb nail
which grows 2/1,000,000,000ths of a yard
per second.

Next, we may here consider tree growth,
the bamboo tree growing at the extremely
slow rate of 27/10,000.000ths of a yard per
second. Now comes the proverbially slow
snail which moves at the average rate of
15/10,000ths of a yard per second.

A man has walked in a record test, one
mile in 6 minutes, equivalent to the rate
of 914 miles per hour. A man can run, as
records show, at the rate of one mile in

14 minutes or at 13'4 miles per hour. A
man has skated at the surprising speed of
one mile in 2 1/5 minutes, or about one half
as fast as an express train.

The Fastest Boats

Next, we come to fast boats. One of the
fastest vessels we know of, is the naval de-
stroyer. Recent high speed tests have de-
monstrated that one of these ultra-powerful
submarine spotters and destroyers can tear
thru the open sea at the rate of 42}; knots,
which is equivalent to 48 statute miles per
hour. The gasoline-engine propclled mo-
torboats of the hydroplane type have grad-
ually outdistanced all other vessels which
propel themselves thru or over the surface
of the water.

The past year, Miss America eclipsed all
international rivals and establisht a new
world’s record with an average speed of
76.655 miles per hour. This was the aver-
age of six tests,--thrce with and three
against the stream current. This remarkable
motorboat was built just large enough to
carry the engineer and pilot, and was pow-
ered with two 450 horse-power Liberty
motors. This may seem like tremendously

3

high horse-power just for the sake of de-
monstrating high speed in a race, but it is
only one-half the horse-power developt by
the Maple Leaf-V, which not only was
per ccnt longer in hull measurement, but
carried four 450 horse-power Sunbeam en-
gines.

The best speed attained by Maple Leaf-V,

was during her trials when she attained
624 miles per hour. Miss America has a
one step hydroplane hull, and reached a
maximum speed in some of her runs, of
77.698 miles per hour, or almost 80 miles
an hour.

One of the fastest things in the world
capable of carr{ing a man, is the ice boat.
Well built ice boats havg attained a velo-
city of two miles a minute or 120 miles an
hour on the Shrewsbury river course.
These glide over the ice on runners, pro-
pelled by the wind blowing against a large
sail. It is an exciting and adventurous
sport. Our large ocean liners attain a speed
of 26 to 30 miles an hour, but the average
of the smaller passenger-carrying vessels
is from 10 to 20 miles an hour.

High Speed Railway Trains

Railway trains, strange to say, have not
shown us anything new in speed.—even
those of the present day! It ispeculiar in-
deed to note that (as pointed out by one
of the consulting engineers of the largest
locomotive concern in America), it is not
considered or shown to be economical or
practical at all, to drive a modern steam
railway engine and train at a speed in ex-
cess of 100 miles per hour. Probably the
fastest speed at which a steam engine and
train ever flew over the rails, was in 1901
over a five mile run in Florida, when an
engine and train attained a speed of 120
miles an hour, or 2 miles per minute. This
speed record has never been exceeded, and
has not even been approached by the far-
famed “20th Century” railroad flyers con-
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necting New York and Chicago and other
large cities to-day. These flyers develop
speed in the neighborhood of 70 to 80 miles

0 an hour, and average considerably lower

than this.

Sixty miles an hour, or mile-a-minute
speed has been proven and is now consid-
ered the safe high speed limit for passen-

ger trains, whether on short or
for the past ten years, and those
traveled by rail to any extent, I
this is about the highest speed
average, tho the writer has traw
tween Philadelphia and New Y.
clocked the speed with a stop-watch, when
a mile was made in 34 seconds, or at the
rate of 108 miles an hour for a distance
of a few miles.

The fastest speed attained by electrically
driven trains, either with locomotives or
with motors on the coaches themselves, is
130 miles per hour, recorded in the tests
made some years ago on the German elec-
trified railway between Berlin and Zossen.,
The trains were tried with various shape
of wind shields fitted on the forwar
car in an endeavor to reduce the tern
fic wind resistance encountered at sux
high speeds, and finally, the trains showe
a speed of 130 miles per hour over
measured distance, the highest ever attaine
by a railway train so far as we know.

Automobiles have carried man over .
face of the earth at next to the highes
speed ever attained. Tommy Milton, der
ing the past summer, in his famous Dues
enberg racing car clipt several seconds f
the former world’s motor records, includin;
those of De Palma and flew over the mea
sured course at the terrific rate of one inil
in a little more than 23 seconds. Tk
brings the speed of man’s travel on earth
up to 156 miles per hour, and to travel an
faster than this, at least at the present tim
we have to consider the airplane.

(Continued on page 1145)
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A Niagara of Bubbles

T is indeed rather astounding when
one visits a large number of theatrical
roductions and seés the various wide-
y diversified scenic effects, each one
representing a new mark of genius.
Undoubtedlz one of the finest effects ob-
tained in the production “Tickle Me,” is
obtained thru the use of soap and water.
Not alone does it excel in scenic splendor.
but is scientifically a feature well worth
noting. . L. .

This play is the vehicle in which Frank
Tinney is starring at the Selwyn Theatre,
New York. The effect when the curtain
rises is a stage flooded with soap bubbles,
millions of them, which come pouring down
a long flight of steps, as well as on both
sides of the stage. There seems to be no end
to them and billions of them are produced
in a very few minutes. Of course, the
bubbles are very small, probably not averag-
ing over an inch in diameter, but their
production in wagon-load quantities results
in a scene of splendor hard to forget.

Colored lights play on them constantly,
wonderfully enhancing the display. The
girls in the play are then seen to romp
around in this fairy-like ocean of seething
bubbles. Shortly, out of the conglomeration
of bubbles, one of the girls appears and
descends the long stairway to the stage
pushing aside the white foamy wall until
she reaches the stage proper.

The delightful comedy incorporated in
this show and the pleasing costumes will
not be discust in this brief description.
The scientific question now arises as to
how these bubbles are formed.

“Back stage,” before the curtain rises,
one can sec the scene being hurriedly put
in place. The scenic background consists
of five distinct sections, each of which has
a double tank approximately one foot high,
one foot wide, and ei%ht feet long attached
to it. The tank itself is divided longitud-
inally into two compartments; the lower-
most one being about 15" deep and sep-
arated from the upper one by a sheet-iron
partition perforated with countless small
holes. -

On top of this partition are placed shav-
ings of Ivory soap and communicating di-
rectly with it is a small trough allowing
water to be poured into the tank from
behind the scenes. Hundreds of pounds of
soap are used every day in the presenta-
tion of this novel feature.

To the lower compartment is connected
a pipe leading to a motor-driven wind
turbine or pump as the illustration shows.
Every two tanks are connected to a blower
and arranged on the same background prop.
The center tank has its own air blower,
however, and is placed at the head of a
stairway leading to the stuge.  In back of
this center tank is a small platform fitted
with a trap-door. A ladder leads to this
platform so that at the opportune moment
a girl can ascend the ladder, push aside
the trap-door and at the same time wend
her way thru a dense maze of soap bubbles,
down the central stairway.

Of course, the audience does not see how
this is done. They only see a girl appearing
from the midst of the bubbling mass. So

www americanradiohistorv com

simple is the operation of the apparatus
that it takes but a few minutes to fit it up
and flood the stage with the rolling billows
of bubbles. A gallon of water is used in
each tank and poured into the trough after
the motors operating the blowers have been
started ; immediate action results, and the
white foam pours from the top of the tanks,
which, of course, are left open. :

Down the stairway these bubbles roll
and spread all over the stage, while all five
tanks contribute toward the production of
great' quantities. of beautiful bubbles which
rod down over the wall. A short time
later, the curtain rises upon the scene.
~ At the close of the act, another strange
occurrence takes place. Armed with
brooms and brushes, the stage attendants
flatten or pat out .the bubbles and sweep
them into a receptable provided for the
purpose which is located under the stage
and whose mouth opens on a level with
the stage floor. ’

The bubbles must wet the stage you will
say. Of course, they do, but even this
has been protected with a canvas covering,
the canvas being removed at the end of the
act to allow for subsequent scenes to be
erected and is replaced before the stage at-
tendants leave the theatre so as to dry out
over night. The fact that the holes in the
partition dividing the tank are so small, and
as the blower is operated before the water
is poured into the tanks, prevents the water
from flowing down into the blowers, the
air pressure being too great to allow any
water which might possibly pass thru the
tiny holes passing down into the blowers.
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Piping Coal from Mine to City

By REGINALD PELHAM BOLTON

HE fyel supgley of a great com-
munity may be regarded as a vital
necessity, second onl

a supgely of water. The latter has
long been recognized as a problem

to be solved only by the united action of.

the people, and the vast investment by
the metropolis upon its present water sys-
tem, although unremunerative from a

mere monetary . standpoint has been en- .

dorsed by public opinion on the ground
of its necessity. In view of the disturb-
ing conditions of coal shortage which now
recurs every winter it would seem that
concerted action should also be taken in
this problem of fuel supply. The present
&ys'tem of coal delivery has reached a con-
ition . of inadequacy that has in recent
years become a menace to the health, yes
even to the existence of the population.
It is the outcome of wundirected growth.
The transportation, handling and delivery
to the consumer, are complicated; th
require the accurate inter-relation of rail-
road, harbor and truck operations; they
are dependent largely upon vicissitudes of
weather in our variable climate, and they
employ a variety of agencies, each adding
a quota to the cost of the vital material,
the expense of which has now risen to a
point where ‘its use becomes a luxury to

to that of

CONSULTING ENGINEER, NEW YORK CITY

the larger part, which is also the poorer
part, of our population, let it be said.

Piping Coal

The bold idea here advanced by an
American engineer, Reginald Pelham Bol-
ton, for piping coal from the mines direct
to the lsrge industrial and social centers,
may seem quite absurd op far-fetched to
many of us. However, similar long pipe
lines have been in use for a number of
years for transporting oil and it undoubt.
edly will come as a surprise to most
people to learn that the Standard Oil
Cm{lny has had for some time a pipe
line 1,500 miles in Iwgth carrying oil from
Texas oil fields to Philadelphia, Pa., and
Bayonne, N. J., great oil distributing cen-
ters, This line is composed of a steel pipe
8 inches in diameter, and the ofl is forced
into the pipe gt & pressure of 900 pounds
per square inch at the start of its journey.
At frequent intervals, there are relay pump-
:ff stations along the line which pump the
l'i 20 as to keep up the pressure thru the
ine,

The coal pi&e-lim transportation scheme
advanced b r. Bolton ﬁd ttcfllﬂ’ sub-
mitted to the Mayor of New York City,
who has referred it to the city engineering
staff, is shown clearly in the accompany-
ing illustration, .

This important element in our domestic
existence has in fact become. as precarious
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as it is expensive. The exigencies of the
city are not provided for in advance.
supply of coal is produced in response to
trade demands, no provision is exercised
to forestall excessive cold weather and such
a situation is always liable to occur as
was the case in 1918, when a severe 't:l:
of frost bound up the harbor just w
the need for fuel was at the maximum.
Our system of fuel delivery, more complex
than that of water supply but almost of
equal importance, is being conducted in
a haphazard and uncertain manner at
enormous expense and with grave anxiety
to the community. The situation cannot
improve but must grow increasingly com-
plex as time advances and population in-
creases, unless some new system be
adopted that will simplify the methods
of transportation, effect a reduction in ex-
pense and freedom from weather vicissi-
tudes, and above all will provide an ad':‘i
quate provision in advance for the
needs of the city. .

It seems time to consider whether some
more adequate methods of dealing with

“this situation, and its probable fat‘ure n-

crease camnot be found. The fuel best
suited -for the purpose of domeatic best-
ing and the majority of the smaller indus-
tries is anthracite (hard coal).

—3 P — = —_—
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A Radiogenes

By CHARLES S. WOLFE

HE 'last train up in the evening—it
put in its appearance, by the way, at
6:10—brought Mr. William Jones—
no degrees—back to his native vil-

. lage.

William had behind him, to his credit or
discredit, as you will, four years of roam-
ing, done mostly on sundry tramp freight-
ers. On these hoary-funneled free lances
of the deep he had been known as “Sparks”
because of the fact that he admitted that
he was a wireless telegraph operator. Be-
cause of his ready admittance, perhaps, he
‘had seldom been called on to prove it.

The village band was not at the station
to greet him. Neither had the ropulace
turned out in force. No one fell on his
neck. The only thing that showed any
desire to thus greet the prodigal were a

dozen empty milk-cans, hurled by a hasty
baggage master. :

o one had killed the fatted calf. Nor
did his father run to greet him while he
was still afar off.” As a matter of fact, the
old man was in his accustomed chair in
the kitchen when William and his suit-
case blew in, and Dad greeted him with a
non-committal “Hello, Bill.”

And so, after supper, William wandered
out of the front gate and over to the vil-
lage store to see the boys, as had been his
wont before he had journeyed forth to
beard the world in its den. .

As he closed the gate behind him, his eye
fell on the house adjoining, and instantly
mémorv recalled vividly the occupants.

“Fred Ashton,” said William to himself,
whimsically; “I wonder if he is as mean
and shifty as ever, or is he meaner?” For
previous and intimate acquaintance with
Fred led him to expect the worst from that
worthy, and we may note in passing that
William was entirely justified.

—

His keen glance took in the details of
the Ashton homestead, and being an ob-
servant younF man, he noted something that
would entirely escape the casual observer.
* The rain spouts were gone! The long
downward-leading ripes had been removed,
leaving only- short lengths leading from the
roof gutters, and under these, on-the ground
helow, stood barrels to catch the drip.

“Now that's funny,” mused William, and
then forgot it, as an old pal hove in sight.
The affectionate greetings over, the twain
hied themselves to the general store.

They found the clan assembled. William
had previously learned from his companion
that it assembled early of late, for a
weighty and engrossing topic needed
nightly threshing out. he male popula-
tion of the village—and of the country at

large, for that matter—was deeply inter-
ested in the outcome of a pending heavy-
weight fight for a championship.

One Punch Molinsky and Bruiser
O'Brien were scheduled to pummel each
other some three nights hence, and each
of the Italians-had a considerable following.
In this particular village the factions, con-
sidered numerically, were about equal.
Furious and loud waxed discussion, and
William soon_found that ‘the sinful prac-
tice of wagering was not an entirely un-
known pastime in these wilds.

Fred Ashton was there delivering freely
his opinions of the outcome of the im-
pending mélée, but all efforts to get. him
to back his ideas with coin of the rcalm
were futile. To all offers and taunts he
merely grinned impudently, and said, “I'll
place my bets on the night of the fight, and
not before.”

When the session broke up that evening,
William, perforce, walked home with Asgh-
ton. He found him the same arrogant,
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‘Ashton's ever-expanding monologue.

overbearing Fred of ¢ - :d whatever
views Bill may have ent....ued regarding
the ability of the two heralded contestants
never got aired, for there was simply no
place that they could be wedged in between

William bade him a thankful
night at the gate, and made his way quietly
to his room. His window opened out
toward the Ashton residence, and as he sat
there in the darkness, puffing a meditative
cigarette, an upstairs window -in the house
across suddenly blazed into light. Watching
idly Bill saw Fred enter and seat himself
at a table near the window.

Suddenly, with a rather profane ejacula-
tion, Willlam Jones sat bolt upright in his
chair, and for the next few minutes he gave
Fred his undivided attention.

Finally he relaxed, and holding his hand-
kerchief over his mouth, gave way to laugh-
ter as nearly silent as he could make it
The tears rolled down his cheeks. **Naugh-
ty! naughty!” he gasped, addressing the
unsuspecting figure in the lighted room be-
Kgm'i'., “Naughty! naughty! Oh, you bad

y!

For he had established beyond the
shadow of a doubt that Fred Ashton was
sitting at a table which held one mi~“rv
fine wireless receiving set.

Now several things were clear to
He remembered the rain-spoutless roo’
saw the reason thereof. aster Fre
using it for an aerial. And he sav
the method in the madness that rest
him from making bets until the ever

the fight.

For when the non-resident railroa -
rapher closed the station and de n
the 6:10 every evening, the litt ‘e
was practically cut off from the re Te

(Continued on page 1133}
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and the Fine Particles Are Led Off
uettes of Various Sises.
e Line Can Be Stored in l.u?o Pil
Fine ‘b a Bultable Pump o the Meanes
Steady Fall From Its 8’

and Water Stream.

Thru Pj

The Pond Water Containing the Coal Particles, Is Then Pumped Into hpmﬂu‘:uhln

Coal Mines but 110 Miles from
Delivery Point

Scranton which is near the center of
the Pennsylvania coal beds is only about
110 miles in a straight line from Hoboken.

he present system of transportation of
this fuel, the consumption of which now
amounts to about 7 millions of tons per
season, is by. rail to tidewater, where the

coal is transferred to scows, and carried

by water to the several parts of the city.
It is unloaded to relatively small storage
bins on dealers’ premises, thence is re-
delivered to horse-drawn wagons and
motor trucks, and by them is hauled to,
and often re-handled, at the ultimate point
of consumption. The problem thus con-
sidered’ seems to present itself in four
features: (1) Supply (2) Transportation
(3) Storage (4) Daistribution. '

Transportation—Shall We 'Plpo Coal
to Consumers?

It does not follow that the present sys-
tem of rail transportation of fuel to the
City of New York is the onl* available
or the most efficient method. The move-
ment of such a vast ‘quantity of coal over
a relatively short distance is an under-
taking which may warrant other means
of operation. The burning of coal for the
?urpose of hauling loaded coal cars, and
urther use in the return of empty cars
to the coal region as well as the employ-
ment of cars needed for other purposes
must be considered in comparing the ad-
vantages or cost of other methods of
transportation. Attention is directed by

Into a Briguette Plant,
By Means of Sulubh’goonym or &".’ 7 .y

es As Sh d I
K Ped Tote & own, and Is Also Fed Into the Usual

Shown—th
Point to the Recei

Coal
Usual Railway Distributing 8

the Rate of 7 Fest Per 8econd, or

the - evident limitations and the unecono-
mic character of our present methods, to
the possibility of the transportation of
fuel with water in pipe-lines, which was
suggested before a technical audience by
Mr. Geo. C, Orrok in 1918. This method
was originally proposed and was success-
fully tested more than a quarter of a
century ago by the late' W. Andrews. It
scems to present no impracticable feat-
ures, as the transportation of soil and
stones in the process of hydraulic dredg-
ing demonstrates. It involves very simple
means and ,materials—A head of water,
steel pipinﬁ of moderate proportions, coal
broken below a given size, and some
means of separating the liquid and solid
materials at the point of delivery. The
fuel has been found to travel satisfactorily
with water in proportion of 50 per cent
of the total volume, in the gpe and in that
proportion and with a sufficient head of
water the capacity of a single steel pipe
20 inches in diameter woulg,be six mil-
lions of tons in a year. The installation
of such a pipeline in duplicate, would
offer less difficulty and far less expense
than a water conduit as it could prob-
ably be laid on the surface, following
some railroad right of way. The grade
is all in the direction of the flow. It is
to be observed that recent experiments
have also demonstrated the feasibility of
transporting fuel in pipes, by means of
an air blast, when the material is in a

dry and powdered condition. Fuel in that "

form can be transported in pipes of as
small a size as three inches in diameter.
Great interest is now being exhibited in
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Where tho'WAtcr Is
ust Is Mixed With a

oal and Water Mixture Proceeding on Its Way Aided by Gravity, As the Pi
ving End, Suitable Centrifugal or Other Pu e Placed Along th
Coal Would Move at

© 1921 Bclence & Invention

ted from the Cosl Particles
inder and Comprest Into Bri-

tems, the Incoming Coal at the Receiving
Pockets for Truck Deli
e H at the Mine, Where Water at 800 to 900 Pounds

very and Is Also Distributed Into Bosts
Pressure 1Is Forced Into the Pipe

Line Has a
oost the Coal

the Line to

Are
'l‘nkue‘”ﬂ% Hours to Il&e the 130-mile Journey.

the process of pulverizing low-grade fuel
for power purposes, which may render
available for such service the vast stores
of lignite, as well as making it possible
to utilize the wastage of coal mining. The
process of pulverization is simple, and
could be éonducted economically at the
mines, with power produced by burning
the small or waste grades of tuel. The
larger sizes would thus be released for
transportation by the pipe line method.

Storage of Coal

This part of the subject has an import-
ance quite apart from the question of
production or transportation, as a pre-
caution against the danger of shortage,
“and the protection of the poorer part of
the population from the excessive prices
they are compelled to pay for their small
supplies of fuel. The effect of a large
storage would be beneficial to the opera-
tion of the mines, affording the means
of more regular mining, and continuous
employment during slack season. .
he storage of a whole season’s supply
involves no very large area of land, even
if the material should be, for protection
against fire, divided into a number of sec-
tions. Seven million tons would, if piled
to an average height of 25 feet occupy a
ground area of about 2 miles in length
by 1,000 feet in width, a space readily
available in the Hackensack. meadow dis-
trict. A complete system would involve
individual storages in the several boros
of the City, thereby affording a desirable
security against the effects of ice and de-
lays due to water transport in the harbor.
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New YorK’s Subways a Century Hence
By H. WINFIELD SECOR

A Glimpse of New York's Subway sttem as it Will Undoubtedl
venue Running Alon
be Double or Triple Decked—Not to Mention Double and

Is a Subway Operating on Every

riple Decked Streets.

be a Century Hence, Perhaps Within the Next Fif%h\'ean. As Shown, There
Manhattan Island, Besides Several Elevated Railroads,
A Continuous Moving Platform Has Already Been Designed

ich May by That Time

and Considered to Distribute Traffic Across Town to the Different Subways, Surface and Elevated Transportation Lines.

d HE acconllfanying prophetic draw-
ing by Mr. George Wall shows
in a vivid manner a sectional view
thru Manhattan Island, when the
subways of New York, fifty to

one hundred years from now, will undoubt-

edly honeycomb the entire island. There
are at present in some places three, and in
some places four arteries of subway traffic
running northward along Manhattan Is-
land, narrow as it is. As the artist has
clearly shown in the illustration above,

the time will undoubtedly arrive, perhaps
a great deal sooner than we are inclined
to believe, when practically every street
will have a subway running below it, un-
derground.

In a recent interview with Reginald Pel-
ham Bolton, a well-known consulting en-
gineer of New York City, and who, it
must be said, possesses a far greater range
of vision than many of our traffic experts,
there were outlined some of the wonder-
ful changes which are undoubtedly in store

for the Manhattanites in the years to
come—possibly within the next twenty-
five to thirty years.

Picking up one of the official subway
maps, Mr. Bolton, with a sweep of the
hand, stated that the present congestion
of the subway lines, the way they are be-
ing laid out and built, is not logical, at
least so far as the immediate future needs
of Greater New York City are concerned.
He mentioned that there is entirely too

(Continued on page 1129)

My Turret Astronomical Observatory
By HON. JAMES D. HARTNESS

HE Turret Observatory grew out
of my experience in the use of a
telescope in cold weather. I found
that even with the warmest cloth-
ing I became thoroly chilled thru

at even a moderately low temperatirre and

that when observing in zero weather, to

say nothing of still colder weather, which

i1s common to many of our northern

states, there was not only great discom-

forture but also an incanarity tn oot tha

best results.

Having had more

or less experience

in designing ma-

chinery, I studied

the problem, and

after looking over

what had been

done, I arrived at

the conclusion that

the turret such as

used on a battle-

ship would exactly

meet ‘the require-

ments. Of course

the structure of

the turret and its

mounting had to

" be designed for

- this new use. The

general result s

very satisfactory,

at least to an ama-

teur.

" The telescope is

a refractor, having

a ten-inch Bra-

shear objective.

The focal length is

140 inches.

The optical train

is the same as for

the standard tele-

scope, except that

a prism is intro-

Governor-elect, State of Vermont

duced at a point about twenty inches from
the eye-piece. Aside from the absorption
of this prism, the efficiency of the tcle-
scope for optical purposes would be equal
to the standard telescope when used with
a prism at the eye-piece—the prism at the
eye-piece being smaller of course than the
one located one-seventh the distance to
the objective.

The temperature of the air in the tele-

crnna tiha fram tha nhiar.
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will be the same as that of the outside air.
From the prism into the eye-piece it takes
the temperature under the influence of the
turret temperature and the inner room.
The turret is made of cast iron and
weighs one and one-half tons. It is par-
tially jacketed on the inside with wooden
lagging. The observing room is kept at a
comfortable temperature.
The Turret Telescope is frequently re-
ferred ta ac an underground observatory
of the underground apart-
I have in connection with
elescope. The whole sys-
1 of underground rooms
as a combined length of
ibout one hundred and
twenty fect and the obser-
vatory is connected to my
residence with a tunnel a
little over two hundred
feet in length, making it
possible to pass from the
observatory to my resi-
dence in comfort, regard-
less of the weather.
I believe the time will
ne when one of the genu-
luxuries of the home will
‘window to the skies”"—so
can make and keep a deep
of the objects comprising
verse—the visible heavens.
ows to the street we may
ew the greatest show on
wch advertised show hap-
ar home, but if that show
attractions of the carth
- homes, the combined pic-
er equal the majesty and
1e celestial show with the
zs within reach of the tel-
light for the turret chamber
the deadlights in daytime,
lights illuminate at night.
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The Radium Institute of Paris

HE Radium Institute of Paris,
whose building was not completed
when the war broke out, 1s to-
day the most remarkable among
similar establishments actually ex-
isting in England or in Germany ; as much
by the scientific eminence of the managers,
Madame Curie and Professor Debierne,
as by the perfection of the instruments
installed lately ‘in its laboratories.

The Radium Institute is composed of
two distinct departments. In one are
studied the scientific properties of radium,
while the other is devoted to its medical
applications. Doctor Regaud, who is in
charge of the latter department, which is
a branch of the widely known Pasteur
Institute, endeavors to cure cancer and
tumors by application of Radium and X-
raps.

We will first visit the Curie wing. In
this laboratory shown to visitors, radio-
active bulbs are measured and tested by
the piezo clectrical quartz method. The
operator measures in absolute value the
amount of radium contained in each bulb
submitted to examination by physicians.
In one of the photographs a hulb under
test is shown resting on the condenser
at the right hand side of the photograph.

In the chemistry laboratories, the visit-
ors may see the prolonged and delicate
operations, the numerous fractioning, and
repeated crystallizations which are neces-
sary in the preparation of radioactive
substances (radium, polonium, actinium,
uranium, thorium, etc.). In another
photograph Madame Curie can be seen
watching the distillation apparatus, in
which uranium nitrate is purified, while

she is inserting a few milligrams of polo- -

nium betwecen two metallic discs. In still
another photograph the lamented scien-
tist's wife is shown heating a barium
solution containing radium.

The room in which the extraction of
radium emanation is effected, is the most
extraordinary in the Institute. To the left
is a cabinet whose sides are lined with
lead, in which are preserved the radium
compounds. These precious substances
are kept in little vials fitted with curved
glass tubes, these tubes being connected
to mercury manometers. On the day we
paid our visit to the Institute $200,000
worth of the precious substance which
could have been held in the hollow of the
hand was enclosed in a receptacle in the
cabinet. .

From right to left in the photograph,
showing this room, is the group of spe-
cial pumps of high tension used to obtain
a vacuum in the tubes, succeeded by the

A Few March
Articles

Early Stcam Engines, trom Hero
of Alexandria to James Watt. By
Prof. T. O'Conor Sloane, Ph.D.,
LL.D

How Big Is an Atom? With Com-
parative Sice Shown in Pictures. By
Rogers D. Rusk, M.A.

Rotogravure Printing—The Entire
Process Clearly Explained by a Roto-
gravure Expert. Illustrated.

The Sense of Touch—How We
Feel. By Joseph H. Kraus. Illus-
trated.

Ozone—Its Liquid State. 11'ith
Apparatus for Producing It. Clearly
Shown and Described.

New French and English Tidal
Power Projects.  Illustrated with
Special Pictures.

Crystals—How They Are Formed.
IWith Beautiful Illustrations by Wil-
liam M. Butterfield.

Wall-paper—How and from What
It Is Made.—A Real Art, Fully Illus-
trated twith Photos of the I arious
Processes.

“Home Electrics”"—What Makes
the Fusc Blow Out. By G. L. Hoad-
ley, M.E.

II"hy 1 e Grow Bald. By Dr. David
I. Calicclio, M.D.

Early Elevated Railroads of New
York City. H’ith Some Interesting
Photos.

Dr. Pringle Discusses Mind. A
Scientific Story of Unusual Appeal.
By John De Quer.

Special Rotogravure Featurc Pages
—“At Home in an Auto”—“How Is
Your Mecntal Balance?’—"“New Ap-
plications of the X-Ray”—“New Un-
der-Sea Movies” — “Latest Science
Happenings”—and Others.

Beside numerous other big feature
articles by well-known writers, and
all the usual Departments, including
Experimental Chemistry, The Con-
structor, How-To-Make-It, Wrinkles,
Home Mechanics, Auto Hints, Pop-
ular Astronomy.
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apparatus for measuring the gas pressure
in the emanation vial. The operator,
standing in front of this glass gage
watches the variations, while the bulbs

are being filled. The radium emanations
are generally kept in liquid air bottles and
the special plant needed for the produc-
tion of liquid air is installed in the sub-
cellar of the Institute.

An electroscope is used to measure the
value of the 24 emanation vials prepared
daily at the Institute; the operator using
a stop-watch in order to keep the time
with great accuracy during the operatioa.

But owing to the yet unknown effects
of these substances upon the human body,
the experimenters have to use special
tables. These tables are made of oak, and
inserted in the joints of the wood are
lead screens placed horizontally and ver-
tically to stop the powerful rays duri
the course of the opcrations. As can g
seen in one of the photographs, the oper-
ator introduces the little emanation wvial
with a tong into a lead tube which makes
it harmless for the carrier. In the room
where Madame Curie gives her lectures,
a view of which appears herewith the fol-
lowing instruments are seen on the table:

In the center, is an amplifier which
makes it possible to hear certain particles
being emitted by the radium; next come
some cathode ray tubes hung on a hori-
zontal wire. On the right are a projection
lantern and a coil, with its accessories for
the production of currents at high tension
used in the experiments made during the
lectures.

Among the other elaborate apparatus is
the most powerful electromagnet in the
world, which has a power of 100.000
gausses.

The X-ray department installed in the
Pasteur wing is also remarkable; in one
of the X-ray rooms we saw a patient
under treatment for a tumor. His head
is placed at about 8” from the Cool-
idge tube which is fitted with a protective
screen; the doctor watching the opera:
tion thru a window is also ‘protected by a
lead screen. In the room where the physi-
cian operated on his patient, was an
apparatus delivering 120,000 volts for
treatment of patients. :

To show how complicated are the re-
searches made by the scientists of the Ra-
dium Institute a view is shown representing
a set used for experiments on X-Ray
of long wave length. For these experi-
ments such instruments as gas generators,
vacuum pumps, X-ray tubes, and special
wavemeters are necessary.

Let us hope that with this remarkable
installation the prominent scientists of the
Radium Institute of Paris will soon be
able to successfully combat the dread dis-
ease known as cancer.

German Said to MaKe Perfect Diamonds

It has taken a German chemist to dis-
cover the secret of the diamond. Some
time ago thecre were rumors that an im-
portant German firm had not only ac-
quired a patent for the production of
these precious stones, but had actually
manufactured diamonds in such quantities
as to warrant the conviction that yet
another of Nature's mysteries has been
definitely unveiled.

It is now known that the firm in ques-
tion is the Dynamite Company, formerly
Alfred Nobel of Hamburg.

No details are available as to the nature
of the process, though it is believed to
differ very considerably from those hither-
to tried. I am assured that not only have
many diamonds of good size already been

produced by it, but also that the cost of
production is such that it will be possible
to make them very profitably. In quality,
too, the artificial stones are said to be
equal to any which come from the mines.
Indeed, I believe experts have declared
the quality of some to be even better
than the average natural stone.

The cost of production, of course, is
considerable, but is still very much lower
than the ruling market price.

In the diamond market, which is nat-
urally highly interested and not a little
alarmed at the news, it is stated today
that it is believed the price will be as much
as 40 per cent lower.

There has been and is a great business
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done in diamonds in Germany, and many
merchants have large stocks on hand, and
they fear a rush to sell may be caused by
the prospect of lower prices in other quar-
ters. However, such a fall is not expected,
as it is thought that the prices of the arti-
ficial stones when they come on the market
will be put at a figure only “Just low
enough to break the British monopoly,”
as one merchant said.

The company referred to has not yet
sold any diamonds and is producing only
at the rate of a few hundred carats daily.
Only a few privileged experts have been
permitted so far to see the manufactured
stones. It is hoped there will soon be a
weekly production of between 20,000 and
30,000 carats.

. a——
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Tomorrow the Diagnosing Physician Will be Able to Tell Exactlﬁ What_Ailment You May be Suffering From—Thanks to the “Transparas

By Employing Vibrations of a_ Sufficiently High Fretgepcy, Far Higher Than That of X- l*l. for Example, Scientists of Today Believe

v] gender an Object Invisible to the Human Eye. he Heart, Lungs, All

ill be a Relatively Simple Thing to Stomach, et Cetera, Will

Exposed for the Physician’s Inspection Without Recourse to the Knife,

COMING INVENTIONS

The Transparascope

Charming from harm thru all his

adventures, bestowed upon him a

magic cap with these words:
“This cap, my prince, must only be used
in time of great danger. By wearing it
yvou will become invisible, and thus your
enemies will see you not.”

Thus run many fairy tales of the past
as well as the present. It is a favorite
subject not only with children, but with
grown-ups as well. But fairy tales have
a strange way of coming true these latter
days when inexorable science daily blazes
away with new wonders, putting in the
shade the wildest fairy tales of yvesterday.
Not only have we the invisible stunt in
our fairy tales, but, of course, they do it
in the movies, and even on the stage today.
Like flying, the art of turning invisib{e
seems to be a secret wish of human nature
for some unaccountable reason.

Speaking scientifically, is it possible to
make ourselves invisible by any agency
known today? We believe we may answer
in the affirmative, and the day will surely
come in the not too distant future when it
will be possible to make our entire bodies,
as well as any other object, totally invisible
to the cye.

Let us first see what really makes things
visible and invisible. Luminous bodies
give out light: they radiate light. Illumi-
nated bodies reflect and diffuse light.
Some examples of luminous bodies are
the sun, a candle, an electric light globe.
An example of an illuminated body is the
moon or a piece of white paper lying on
the table, which we could not see were it
not for the diffused light of the room
striking it. The paper in this instance

NCE upon a time the good fairy
O Hypatia, who had kept Prince

WWW.amerlcanraﬁlo IS!OI’V.COH’]

By H. GERNSBACHK

Member of American Physical Society

throws back the light; thus we see the
piece of paper. The case of the moon is
analogous.

This Elaborate Table of the Known Vibrations

Shows How Far Man Has Studied Nature's

Great Secrets. Who Knows What Wonders of

Science Lie Veiled Beyond the Upper Limit of
the Present Vibration Scale?
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Certain media, such as water, glass, dia-
mond, air, free space, rock-crystal, etc..
are transparent. Oiled paper, thin porce-
lain, etc., are called “transiucent.” Other
solids are called “opaque.” Thus, for in-
stance, stone, wood or gold are termed
“opaque,” but no body is entirely opaque.
Sliced thin enough, ali bodies, without ex-
ception, become more or less translucent.
A thin gold leaf when held against light
becomes quite translucent, the light shining
thru with a greenish cast.

Light is reflected from smooth, bright
surfaces, as is well known, but no mattcr
on what surface the light falls a certain
amount of light is always absorbed by al!
bodies. An analogous case is a water hose
turned on a carpet hung against the wall
Most of the water will splash away: n
other words, will be reflected. A goodlv
part will soak into the carpet.

The case with a mirror is very similar.
Due to the very small wave lengths of
light, even the best mirror to these light
waves is very rough and uneven. There-
fore, the light is reflected from its um-
evenness. If a mirror or reflector was
absolutely and perfectly smooth, it won!d
be invisible. We wouid simply see in it
images of other objects, but the mirror
itself could not be seen.

We can now understand why ordinary
objects, as, for instance, the human body
or a building, are opaque to our eyes, altho
we have just seen that light rays penetrate
all bodies more or less. If you do not
believe this hold your hand between your
eyes and the sun. You will see the light
shining thru partially. In other words.
Wur flesh becomes partially translucent.

e showed already in our April, 1919,

(Continued on page 1122)
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Science Measures the Athlete

athletics at least. Tests for the strength
of the eyes as well as for astigmatism and
color blindness are included.

Other tests cover the action of the lungs
and heart, the quality and degree of hear-
ing, distance and space tests, quickness of

ought and decision, fatigue of the muscles,
¢t cetera.

One of the accompanying photos shows
several female athletes undergoing tests to
determine their fitness to enter a swim-
ming contest.

Another photo shows a swimmer under-
going a thoro test by the scientists, prepara-
tory to making a dive of nearly 100 feet.
The heart must be perfectly normal, before
the swimmer or diver is allowed to enter any
such nerve-straining test or feat as this.
He is shown standing at the top of the
tower of the swimming school and before
being allowed to jump off in his swift
plunge toward the pool, he is remorselessly
tested by the unfailing instruments for nerv-

jump.” The spring board with its multiple
electrical contacts is connected up to a sensi-
tive register or recording instrument, and
the athlete is told to make the jump.
The compression of the spring is registered
automatically, and also the atmospheric
pressure against the body in motion. Then
the curves and the position of the body are
changed while jumping, so as to eventually
diminish atmospheric pressure as much as
possible.

Electric Drive for Motorcycles

E give here a photo-

graph of a successful

experiment in driving a
motorcycle by electric power.
The motorcycle has a side-car,
and the side-car carries four
storage batteries which furnish
the motive power, with space
cnough left for four additional
batteries. The batteries are of
the usual automobile -starter
type of 13 plates per cell; we
charge them at 24 volts with a
stage connector, therefore the
batteries are never removed
from the motorcycle.

The motorcycle engine has
been removed and a 6-volt au-
tomobile starter motor substi-
tuted, but it is operated at 12
volts to obtain the necessary
power and speed for the re-
quirements of the motorcycle.

Here We Have the Electrically Driven Motorcycle. ]
Driven at a Speed of 15 Miles per Hour or More by a 6-Volt Automobile

"Siarter Motor. The Motor Receives Its Electrical Energy from a

12-Volt Storage Batteries of the Ignition Type.
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This Motorcycle Is

* It travels about 15 miles per
hour and is capable of making
about eight deliveries per day;
it seldom runs down providing
it is charged when not in use.

There have been many at-
tempts made to develop a suc-
cessful, or we might call it a
satisfactory, form of electrical
storage battery driven motor-
cycle. We illustrated one sev-
eral months ago, developed by
an English concern, and no
doubt some American genius
will eventuallv evolve one
which will fulfill the require-
ments of our motoring public.
The electric motorcycle illus-
trated in the present photo-
graph is not built commercially,

Photograph and description
contributed by Mr. Lester C.

Set of Beals.
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The X-Ray Fluid

By JULES H. STEAN, Ph. D. )

discovered by William Conrad Ro-
entgen, Professor of Physics at
Wuerzburg, Germany, the discovery
marked a distinct epoch in medical
science, and the reported possibilities of
what the x-ray was expected to accom-
plish savored almost of the occult.
Roentgen called his discovery x-ray as
the letter x is a representation of the un-
known in the mathematical formula. The
nature of the
and even tod
able to deterr
mysterious ra
vanced at pr
violent ether
sudden stopp:
rays, as they
of the tube.
rays are cons
the same nat
but lie, due
length, outsi
trum. A del
is: A radiat
a highly exh
high -tension
past thru a

II\' the year 1895 when the x-ray was

PR R et}

Left: Arm and
Hand of a
Foetus Which
Was Im-
mersed and
Preserved in
the X-Ray
Fluid. This
Fluid Renders
All Things
Transparent
and Was Dis-
covered by Dr.
Jules H. Stean,
a Doctor-
Chemist - Psy -
chologist of
Alsace-L o r-
raine Now Re-
siding in Wor-
cester, Mass.

Right: A Bat
Immersed in
the X-Ra
Fluid _ Whic
Has Rendered
It Transpar-
ent. This Dis-
covery Will
Revolutionize
the Study of
Anatomy.

onuunEIRm.

x-ray is, therefore, the result of a high
rate of vibration, of which little is known.
These rays can only be recognized upon a
sensitized photographic plate, and upon
such chemicals as Calcium, Tungstate or
Willimite, while the radiation from the
;c-r;y tube cannot be reflected or polar-
1zed.

Therefore, radiation from the x-ray
tubes produces shadow pictures or radio-
graphs, so that the reproduction on the
photographic plate represents only a
shadowgraphic form of the body thru
which the x-ray has past.

As these rays penetrate all matter ac-
cording to its density and mass, the pic-
ture produced is simply a record which
has registered the relative density of the
object thru which the rays have past. The
picture on the photographic plate will
therefore differ in appearance as affected
by the density and structure of the object.
However, a curious fact remains, that
while some substances produce a kind of
shadow, others do not, unless the x-ray
passes thru a considerable thickness of
them. Carbon, for example, with the

A New Invention
That MaKkes Bodies
Transparent

atomic weight of 12, is practically shadow-
iess when photographed with the x-ray,
while glass, containing lead, atomic weight
207, gives a dense shadow. Human and
animal tissues, which arc

bones. which are heavier calcium com-
pounds, produce a marked dense picture
with the x-ray photograph.

While the discovery of the x-ray and
its action brought valuable information to
the medical profession, especially in the
examination of the living body, little
could be done with the anatomical speci-
mens. A number of specimens for the
study of the blood-vessels were produced
by injecting metallic salts into the blood
vessels and x-ray pictures were produced
from those specimens, While this method
has a certain value, it cannot be applied
with every specimen, as the detail of the
tissues is fost. Besides, it is still a shadow
picture, which is flat and uninteresting
and not the original which can be ex-
amined at will from every angle.

Here is where the x-ray fluid sets in
and fills a long-needed want in the study
of anatomy. X-ray fluid not only pene-
trates animal and vegetable bodies, but
preserves the bodies of the same.

In the years past many attempts have
been made to produce a fluid which would
make specimens transparent and also act
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as a preservative. No definite result how-
ever has been accomplished.

The action of the x-ray fluid is based
upon the principle of refraction. The fluid
itself is composed of a number of chem-
ical liquids which surrourrd and penetrate
the specimen, making it transparent or
semi-transparent at will. It may be con-
sidered a law that different tissues or
textures have different indices of refrac-
tion which differ materially. The law

of refraction
hich is  well
:nt, be applied
s: If a vege-
rrounded and
uid whose in-
is about one-
f refraction of
> result is a
light and ap-
2NCy.

: part in mak-
retable bodies
the fact that
ue, muscle or
ifferent index
his results in
iring perfect

W

Which Sur-
es the X-
ay. When
‘tl!'e f&k Is
urn por
Human Hand,
It Will Reveal
the Bones in
Silhouectte;
Submerge a

X - Ray Fluid,
and Not Only
the Bones Ap-
pear Clear-Cat
and Visible
from Any An-
gle of Ap
proach, But
the Veins, Ar-

sues
Stand Forth in
Well - Defined
and Easily
Distinguishable
Lines. — Pho-
tos © by Key-
stone.
QERERRSDARN) L ) e

transparency, while other parts appear
opaque. This apparent disadvantage, how-
ever. is also, an advantage, as we will see.

If a fluid could be found which was able
to penetrate every animal or vegetable
body evenly, that is, something which
would make bodies entirely transparent
without being influenced by the different
structures. the value would be nil for the
simple reason that all the details would
be lost and the prepared body would ap-
pear much like glass; having lost its
prominence which lies in the differentia-
tion of the body structure. The value of
a fluid for this work lies in its power of
regulating the transparency of the tisswes
und structure.

This can best be illustrated in the cuts.
Take for instance the bat. An x-ray
would show the bones, while tissue and
cartilage would be visible as a shadow
only. The x-ray fluid, however, produces
an entirely different picture. We see in
the photo the skeleton of the animal, parts
of the inside body, and in wonderful de-
tail the wings which have changed to thin

(Continued on page 1142)
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Talking on a “Thread”

P to the present time sound discs

and sound rolls for recording and

reproducing sounds, such as talk-

ing, etc.,, have been known under

the name of “dictaphone.” Mr. E.
Stieger, a Swiss engineer, realized the im-
perfection and disadvantages of such
sound-wave producers and tried to find a
substitute for these cumbersome media
which would be of an extremely compact
form and at the same time overcome the
disadvantages as to fragility and difficulty
with respect to transportation.

All this and still much more has been
accomplished by Mr. Ste:ger with the in-
vention of the so-called “talking thread”
on which even a child may take up and
reproduce a conversation without any dif-
ficulty. This sound-wave producer is so
compact and requxres so little space that a
thread which carries a five-minute talk
may be placed within a _watch casing.

It is, therefore, possible to take up and
register office dictation as well as corres-
pondence and to send it directly by mail as
communications or as a substitute for let-
ters. This ‘talking thread” is also of
especially high value as regards lessons in
languages and for communication with
blind people.

The thread is not at all liable to be de-
stroyed when encased, used and forwarded,
and is not affected by the greatest changes
in temperature.

Some of the interesting technical details
of the “talking thread” phonograph are de-
scribed in the American patent issued a
short time ago.

To those familiar with the recording and
reproduction of speech in the usual phono-
graph, it is clear enough how this machine
might work. But if we cause the recording
pomt or stylus to impress ridges or depres-
sions in the new celluloid thread, and if
these undulations, corresponding in pitch
and in tone to the variations of the voice,
are drawn along under the edge of the
reproducting stylus the sounds will be re-

produced or translated from the moving
thread

Hoyw the “Talking Thread” Works

However simple this may be, the moot
question arises after a little reflection, as
to how the thread always passes back under
the reproducing stylus without turning on

its axis as it is reeled or unreeled on the inventor, wherein he mentions the all-

spools of the machine.

It seems almost incomprehensible that a structureless nature, that is, similar to -

important fact that the thread used is of

this thread should unreel itself, as the the composition of which violin strings
winding mechanism of the machine is re- are .made,.whlc‘l_l many pf us are quite

Ve
ca
it:
may call it, and which

carries the vocal lines or record) up, er- should also possess an extremely

most so as to engage the lower en

smooth surface, as otherwise there would

the stylus which is attached to the d|a- be heard, of course, noises and other dis-

fram of the sound box.

turbances in the machme when it came

This is accounted for when we come to to reproducing the voice.

the description in the patent issued to the

(Continued on page 1147)

-

An Auto Without a Chassis
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:omobile that we meet with now-a-days has
nted in the front of the machine or over the
meers have suggested that it might possibly

2 the engine in the rear of the machine, and
ographs of a recent French automobile desxgn

It 1s also surprising to note that this recent:

plete automobile without the body, less the
chassis in the usually accepted sense. The
machine is assembled around a substantial
metal center beam. The front wheels and
steering gear are the usual type, while the
battery and other gages are mounted on the
dash panel as the left-hand photo shows.
The two-cylinder engine, with its radiator,
mounted on the rear of the machine, drives
the differential gear and rear axles thru
an enclosed cham drive. Powerful canti-
lever springs support the rear axle in a
very resilient manner, so as to provide ex-
treme flexibility and easy riding qualities.
The front axle is likewise given easy riding
qualities by means of two long springs in
the manner shown in the right-hand photo.
This machine is provided with the latest
thing in steel wheels and, above all, pre-
sents many highly desirable quallﬁcattons
which would seem to warrant close study
by American designers.
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New Draft Device Saves Fuel
By HAROLD A. MOORE

which is said to have been success-
fully used on a cinnabar furnace
in Washington. The principle on
which it operates is the regulation of the
draft by changing the height of water in
a vessel, into whose top the end of the
smoke pipe enters, being hent over so as
to be vertical. The plane of it end is thus

HE illustration herewith shows the
Anderson draft regulating device,

parallel with the surface of the water, and
by a float or other similar type of regula-
tion, the water level can be changed so as
to modify the draft. The higher the water
is, the less draft, and vice versa.

The photograph shows the device as in-
stalled in_a large cannery plant. The dia-
gram_which is made up from the patent
drawings, is self-explanatory.

The level of the water is shown quite

close to the aperture of the pipe and this
really constitutes the outer end of the
smoke stack of the furnace.

It is evident that a very delicate regula-
tion of draft can be produced by such a
device and a diagram is shown indicating
how the automatic feature can be at-
tached. The float, rising and falling, opens
or shuts the cock admitting water to the

(Continued on page 1141)

World’s Largest Clock

Oi the thousands of people who go
across and up and down the Hudson
River in ferry-boats every evening, be-
tween New York and New Jersey, com-
paratively few, perhaps, realize that the
famous Colgate clock which beams upon
them from the Colgate factory on the
water’s esdge at the New Jersey side, is
the largest clock in the world.

The dial is 38 feet in diameter. and al-
tho it anpears solid. it is reallyv

feet in length, and at its widest point is 3
feet 10 inches across. The minute hand
is 20 feet long, and has a counterpoise, the
two weighing 640 pounds. The tip of the
minute hand moves 23 inches per minute,
covering in a day a travel of a little over
one-half a mile.

The clock is extraordinarily accurate,
seldom varying more than 30 seconds in
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a week. The driving mechanism is ac-
tuated by a weight weighing over half a
ton. It is regulated by a pendulum 8 feet
long, weighing over 400 pounds. A metal
frame work, some 4 feet long, carries
the movement.

From the clock work which is situated
well below the clock, a shaft runs thru
the roof to the works back of the dial.

These contain simplv gear wheels
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Weird Music from a Carpenter’s Saw

Music Like That From a Ukulele May Be Produced From Any Carpenter's Saw. In the “Greenwich Village Pollies of 1920” One of the Charm-

ing Innovations is the Rendition of

%y Slm%ln Striking the Saw With a Felt Hammer or Else Bowin
ntire de to a Different Arc for Each Note.
Scale Can Be Played, and With a Sonority Sufficient to Fill a Lnr‘e Theatre or Hall

REAL new musical instrument has

been brought to the attention of

the public thru the efforts of “Pee
Wee” Myers and Ford Hanford in the
Greenwich Iillage Follies of 1920, pre-
sented by the Bohemians at the Shubert
Theater in New York City. This musical
instrument is an ordinary carpenter’s saw.
The saw is of steel and according to Mr.
Hanford, it was purchased in a “hock-
shop.”

During the entertainment, the writer
went back stage to the dressing rooms of
these extraordinary artists, and the fol-
lowing little history was extracted from
Mr. Hanford. relative to his discovery of
the common saw as a musical instrument.

“Coming from a western town,” he said,
“I knew that music could be produced by
hammering nails into a board to different
depths—the shorter the nail, the higher
the tone. When these nails are bowed
with a violin or cello bow and set into

everal Selections by the Two Artists Shown in the Photos, and the Sweetest
the Edge With a Violin Bow, Bending the End of the Saw as Well as the
Be Surprised How Readily the Successive Notes of the
Several Saws May Have to Be Tried Before a Real

With a Little Practise, You Will

‘“Musical” One Is Found.

vibration, they produce a very peculiar
note, and with a little practice, a real
tune can be played upon these nails.

“Later on when purchasing a saw, I
observed a carpenter buying a similar tool.
He bent it and struck 1t a blow with the
handle of a knife. The saw that vibrated
the best, he purchased. I thought I would
try the same scheme, and when I got
hold of a saw, bent it in a similar man-
ner and struck it a blow. Again striking
it, I noticed that a different sound ensued.
the cause of these two differences being
that the gaw had bent so as to conform
with an arc of a different degree.

“Upon arriving home that night, I found
that by striking the saw and bending it
sharply, I could obtain a complete run of
notes from the lowest to the highest.
which on this saw was quite poor.

“After obtaining a collection of these
carpenters’ tools of all shapes and sizes, I

Music Imaginable is Produced

experimented with the musical production
of sound aud obtained very satisfactory
results. Later on, various hammers were
tried and also the bass viol bow, well
resined, was found to produce even finer
music than when the saw is struck with a
soft hammer.

“Eventually I learned to play this in-
strument well enough to enter my name
on the theatrical circuit. and now I am
here.”

First, a clear vibration may be obtained
all the way up the scale, but it will be
found that the higher the note. the nearer
to the end of the saw the hammer must
strike.

Secondly, the saw may also be bowed
with a violin bow and the position of the
bow will vary with each note in order to
obtain the same volume and quality of the
note ; likewise howing nearer the tip gives
a note higher than the one just plaved.

The Spirograph--Home ‘““Movie’” Projector
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anism contained in a
isc, as shown in the cut.
level with the axis of
jecting lens, which in
operation slowly
traverses the disc
radially, as it rotates,
so as to project the
views  successively
upon the screen.

A 103§-inch dia-
meter disc will con-
tain 1,300 pictures,
which is equal at
the regulation spac-
ing, to 81 feet of
roll film; but in the
roll film, when titles
are to be given a
good deal of space
1s lost, as they have
to be repeated over
several feet of film,
so that they involve
15 to 20 per cent
oure waste.
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The Divining Rod-Is It a Fake?

By PROF.T. O'CONOR SLOANE. Ph. D., L.L.D.

A Reproduction of an Old Print Taken from “De Re Metallica,” Showing How They Viewed

the Application of the Divining Rod 500 Years Ago, for Discovering Precious Metals.

The

Ancient Author Advises the Readers of His Book to Pursue the Resxln Method of Detecting
i

Ores by Digging and Samplin
ing

Rod is
NE of the best treatises on the
much-debated divining rod was
presented to the American Insti-
tute of Mining Engineers in 1883,
by the eminent mining engineer,
Rossiter W. Raymond. It was publisht
in extenso in the tenth volume of “The En-
gineering News,” New York City, in 1883.
Since then a very valuable paper has been
issued by the United States Government
under the auspices of the United States
Geological Survey of the Department of
the Interior. The author is Arthur J. Ellis.

There is an astonishing amount of liter-
ature on this much-talked-about subject
and the eminently unscientific appliance has
a large coterie of adherents and of those
who believe in its powers. It is claimed that
an expert with the divining rod, walking
over a subterranean current of water, will
be able to detect its presence and exact lo-
cation by the motion of the rod. This
power is extended by many believers to
include metals and ores, and it is also
claimed that it can be used to detect and
trace the flight of criminals.

If it works at all as claimed. we then
have in this rod a profoundly unscientific
instrument for which science affords not
the lcast theory of such action as claimed
for it, and which possesses the peculiarity
of being absolutely subject to human con-
trol, and subject to very minute—almost
imperceptible, muscular movements of the
operator.

So true is all this, that a real scientific
test of the divining rod is impossible, be-
cause its every movement is subject to the
movement of the hands of the operator.

The first two illustrations, Figs. 1 and
2, are from photographs showing the

Rather Than to Depend Upon the
ot Given Credence

vining Rod. The Divin-
y Scientists of Today.

operation of the rod. The divining rod is
a forked twig. It may be held in the
hands in various ways, but the manner
shown in the illustrations is typical of the
“dowser’s” practise. This is the name
given those who practise with this instru-
ment. It will be seen in the first illustra-
tion that the end of the rod points upward,
and in the second cut it is pointing down-
wards.

Even if the photographs of the hands
are minutely studied, practically no change
in their position can be seen, but their
position was changed—they did move, and

the voluntary action of the person photo-
graphed under the direction of the author.

The action of the divining rod is based
on mechanical movements which analyze
about as follows, if we use some simple
experiments: :

To the center of a lead pencil, Fig. 3, a
paper index may be secured with paste, as
shown. If the pencil is held in the two
hands horizontally, the index may be made
to wave up and down by the very slight
motion of finger and thumb. It can be
rotated so as to make the index move up
and down exactly as does the free end of
the divining rod. The motion of the finger
and thumb is easy to see because of the
large diameter of the pencil.

If for the pencil, we substitute an iron
wire, Fig. 4, the motion of the fingers and
thumbs required to produce the same rota-
tion will be less, altho quite perceptible.
Now take a picce of wire and bend it as
shown in Fig. 5, holding it in the two
hands as illustrated in the sketch. A slight
downward pressure on BB, or an upward
pressure at 4., will move its bent end, C,
up. The reverse pressures will produce the
reverse effect. If the bent portions of the
wire are exactly in line with each other,
as shown by the dotted lines, no effect on C
will be produced by the changes of pres-
sure just described. If, now, the bent rod
is grasped between 4 and B, as shown in
the illustrations of the real rod (Figs. 1 and
2) and held quite loosely, an almost imper-
ceptible motion of the hands will operate
the rod.

If, instead of grasping the wire loosely,
it is tightly held, and if it is elastic, it will
work still better. Again we may attach an
index to a straight elastic rod such as a
knitting needle, and by bending it slightly
in the clenched hands. holding it in the re-
quired way, it will be found to be aston-
ishingly sensitive to the smallest imaginable
motions.

The elasticity of the rod plays a definite
part in making the motions of the hand
practically imperceptible. Now, going back
to the rod at Figs. 1 and 2, there we
have the ends bent outward as in our
Fig. 5. The wood is highly elastic and the
slight movements of the hand, which would
escape any but the closest observer,- will
cause the ends of the rod to move up or
down exactly as the operator desires.

While the divining rod has been and stil

the motion of the rod was entirely due to (Continued on page 1139) .
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Is Electrocution Humane?

E have often won-
dered whether or
not electroc
really cause:
person sc
tenced to die by tt
means, any physical pair
or mental distress. From
facts obtained from
persons who had been
severely shocked by
electricity, we learn
that they experience a
most excruciating tor-
ture. Whether this ap-
plies to persons who a
killed via the elect
route, has been more
less a matter of conjec
Dr. Edward Anth
Spitzka, probably the g
est living authority on
trocutions, would con
us that the electric m«
of applying capital pu
ment is by far the
humane course for any
to pursue. Years of o
scopic examinations o
brain and nerves of th
dividual failed to shov
slightest indication of :
destruction in the brai
only a few out-of nur
of cases, has Dr. Sg
discovered a lesion it
brain which has been i
preted by him, and o
working along the
field, as being due to an
trolytic action which c
the plasma or fluid co
of the blood to be ele
Iytically converted to :
which gas past thru
walls of a blood vessel
was found as large,
round areas in the grey
ter of the brain itself.
Death often occurs
before the heart stops peat-
ing, it having proved that
the heart of every human
being will continue to beat
for a considerable time after
the actual death of the in-
dividual. This beat pro-
duces a slight murmur of-
ten heard in the physician’s

By JOSEPH H. KRAUS
is Death via_the Electric Chair

Above Is an Actual Photograph of the Electric Chair In the Death House at
Ossining, New York. None Return After Having Passed Thru the Little Green
Door and After They Have Been Strapped Into This Chair. In the Upper
Right-Hand Insert Is a Microphotograph of the Only Lesion Ever Discovered
In a Person Electrocuted. It Appears In the Cross-Section of the Brain Here
Shown and Seems to be the Result of an Electrolytic Action Liberating Oxygen
From Blood Plasma. The Oxygen Has Penetrated Thru the Blood Vessel
Into the Brain Tissue and Is Seen as White Blotches.

extensive researches with
ultra powerful microscopes.
rather easy to com-
the difference in
d of nerve impulses
electrical stimulations
raveling thru nerves
and to compare these
figures with those
indicating the
speed of electricity.
We  have shown
how this is done
with animals in the
diagram presented
lerewith. For produc-
g the shock a coil very
tlar to an ordinary
: coil, except that the
y is movable within
»ndary, is used. Leads
he secondary pass to
le-pole, double-throw
where they lead to
rs of small bare wires
distance apart from
her.
rder to measure the
¢ of propagation of
wlse thru a nerve, the
nemius muscle of a
prepared, leaving a
xce of the sciatic nerve
d. The muscle is fas-
0 one end of a ful-
| lever, the other end
ch is held in contact
the rapidly moving
of a revolving drum,
iting a stylus. The
. of the drum is
with paper previously
led or smoked.
never there is a con-
1 of the muscle due
electrical stimulation
nerve, a record will
1uced on the moving
In series with the
y of the induction
cou, 1s a time marker, re-
sembling to a very great ex-
tent, an ordinary electric
bell with the exception of
the circuit breaker and
which has in place of the
clapper, a quill point. This
is also placed in juxtaposi-
tion with the revolving drum.

stethescope, and is said to be due to the tween two nerves or a nerve and a cell When, now the key in the primary cir-
* “animal heart” of the individual. An ani- has been destroyed by the tremendously cuit is closed, a current is induced in the
mal’s heart, we all know, will beat or powerful shock proves that death is prac- secondary of the coil practically instanta-
continue to throb even after it has been tically instantaneous. Such nerve destruc- neously. At the same time. the time marker
removed from the body of the animal, tion could obviously be seen under a produces a vertical notch on the rapidly
if placed in proper solutions advantageous microscope, but up to the present time it revolving surface. Tracings are now
to itself, for instance, one of ordinary has not been found in spite of man’s most taken of the contraction first when the

salt in water called
a physiologic saline
solution.

Here Is Shown a
Method of Making a
Record for Demonstra-
ting the Speed at
Which a Nerve Can
Transmit an Impulse.
A Muscle Is Fastened
to a Recording Device
and the Nerve of That
Muscle Is Stretched
Upon a Board. Here
Two Sets of Contacts
are Placed In Juxta-
g‘ontion With the
ecvee. When the
Switch Is Thrown to
the Right the Nerve at
A 1s Excited Upon
Pressing the Key; It

The fact that not
even a union be-
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double - pole switch
is thrown in such a
way that the nerve

Will Take a Definite
Time for the Muscle to
Contract and Form a
Curve on the Record.
When the Nerve at B
Is Excited, the Time
of Contraction Is a
Little Shorter. The
Distance Between the
Two Contacts Is Then
Measured and the Dif-
ference In Time for the
Two Contractions I
Measured by Means of
a Tuning Fork; In
This Manner the Speed
of Nerve Impulse Prop-

ti Is Determined

ag

(Continued on page
1143)
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New Rotary Steam Motor » ¥

and others were invited to see the
first test, which was perfect, it is claimed.
The engine did all that was expected of it
and more. The small motor, no larger than
Mr. Bannon’s hat, was put on the brake-
test and it developed over 17-horse-power !
Another and larger engine was immedi-
ately built. It weighed about 600 pounds,
was 24 inches high, 18 inches in width and
20 inches long, and when tested at 200
pounds steam pressure, developed more
than 75-horse-power on the brake test.
_Other engines of varied sizes, and de-
signed for various uses, were built, so that
soon Mr. Bannon had perfected engines
from 1-horse-power to 500-horse-power and
with a range of speed of from the very
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i of the piston.

These three simple moving
parts are the heart and soul of the engine, ’
and any man, whether a mechanic or not, *
can quickly tear down and rebuild a Bannon *
engine, because it is so simple and easily 4
understood. 1

On the shaft of the two-cylinder engine
there are two of these eccentric pistons,
180 degrees apart, which balances the shaft
perfectly and eliminates all possibility of
thrust on any bearing surface. Another
startling thing about the engine is that
there is positively no reciprocating action
to overcome and consequently no loss of
steam and fuel, which is always experi-
enced in overcoming the reciprocal action
of slide-valve engines.

The simple and elementary laws of me-

- chanics have been employed thus for the

slowest movement to more than 3,500 revo-
lutions per minute.

Briefly described, the Bannon Rotary
Steam Motor is a very compact steam
engine and in its construction there is used
only about one-fifth the materials of a
slide-valve engine of the same horse-power.
Its compactness effects a saving not only
in the material and labor used in its con-
struction,” but also a saving in foundations
required and in space in the engine room.
The most startling thing about this engine
is that it has only three moving parts; an
eccentric piston, keyed to the drive shaft,
and two sliding gates, which operate with
their ends forming contact with the perifery

Flying As A Coming

LYING thru the air, a fascinating

sport that has thrilled millions of

people thruout the world, will shortly
become popular, owing to the foresight of
several aircraft builders, who have devoted
their efforts to the manufacture of a small,
moderate-priced Sportplane, that comes
within the reach of a man or woman of
moderate means.

$2,000 is the average price of the Sport-
plane, and the operating cost per hour for
fuel is 60 cents; whereas the large air-
planes sell from $6,000 upward, with the
gperating cost for fuel averaging $3.50 per

our.

The Sportplane will require a building
or hangar 25 feet wide by 20 feet deep by
7 feet high to house it when not in use.
For the city man or surburbanite who may
find time to fly only on week ends there is
no need to erect the hangar mentioned
above, since with ten minutes’ work, one
person can remove the four wings from
the body and keep the Sportplane in a shed
9 feet wide by 20 feet deep and 7 feet high.
Reattaching of the wings to body in prep-
aration for flight will require twelve
minutes’ time, also a one man's job, no
assistance heing required, and since there
are no turnbuckles to tighten, no bolts and
nuts used, there is no danger- of loosing

any parts, since all pins, etc., are attached
to the wings by small chains and cannot
get lost. .
The motor used in the Sportplane is a
special 21 two cylinder-air-cooled,
simple and easy to run and very reliable.

Ty
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first time in steam engines. The principle
of the lever is employed by having the
steam expand against a revolving eccentric
piston in such a manner that the leverage
of the piston greatly multiplies the steam
energy.

This Rotary engine is not at all like a
turbine, inasmuch as the turbine derives its
power from the Kinetic energy of the steam,
while the Rotary engine operates on stcam
expansion, and . it will start off with any
load that it will carry subsequently; this a
turbine was never known to do.

The Rotary engine can be manufactured
for less than one-fifth the cost of any
other engine of the same horse-power and
can be sold at a great saving to the ipdus-
tries putting it in use—for instawee, a
Rotary engine costing $500.00 will exce i
performance any other engine costing
$3,000.00 or more, because of the wide range
of speeds and the very high speed that it
is capable of developing. No belts are re-
quired with this engine, for the engine can
be coupled directly to the line shaft and
this will do away with slipping belts and |
the waste of energy thus occasioned. The
Rotary engine works longer on each impulse |
of steam than any other engine, for each |
impulse drives the shaft three-fourths of e
revolution, and as there are two impuls
per revolution in each cylinder an overlap
of 90 degrees always results. |

Sport

Its location at the forward end of the plane
permits ready adjustment. The parts are
casily obtained at most any agency, which
are located all over the United States.
The landing speed of the Curtiss is 38
miles an hour, whereas the Sportplane will
land at 25 milee an haur  Thic nflvanuge

wod size
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Portable Electric Conveyor

To secure economical operation and
rreater efficiency in handling material, labor
nust be supplanted by machines, and these
elected which are best adapted for the par-

icular work. Men with wheelbarrows are
00 costly to use in storing, moving or
oading material, but, at the same time, the
»1d style conveyors required a great deal of
abor in shoveling the material up into the
-e¢eiving hoppers.

A new type of portable electric motor-
Iriven conveyor, which cuts down the labor
>f feeding one-half, is shown in the ac-
:ompanying illustration. The most distinc-
iive feature of this machine, called the
Scwop Conveyor, is the scoop on the feed-
ng end, which can be pushed or completely
»uried into the material to be conveyed.
I'his makes it possible to simply scrape the
naterial onto the carrying belt instead of

lifting it up by shovelfuls into the feeding
hoppers of ordinary conveyors. The figure
shows a 19-foot 8-inch length scoop con-

_veyor with a 16-inch width of belt and

driven by 2 H.P. electric
motor.

As may be seen from
our illustration, the
sCoop conveyor is
strongly constructed,

U L L 4]_|]

Right:—Who Said That
a Man Could Not Lift
Himsgelf by His Own En-
ergy? This French Cycle-
lanist Proved It. A Fly-
ng-bicycle Race Was Re-
cently Held iIn France.
M. Paulain, a French
Cyclist of Note, Recently
on the Flying-bicycie
Contest Held on the
Longchamps Race Track,
Near Paris. A Bicycle,
an Upper Wing and a
Lower Wing with' Sup-
orting Struts and Stays
ake Up the ‘“‘Ailvette,”
as This Peculiar and In-
teresting Flying Craft Is
Calied by I1ts Designer.

light in weight, compact
and portable. The steel
frame holding the roll-
ers and conveying belt is
mounted on the wheels
so the balance is perfect.
One man. by inserting
the pipe handles into the
ends of the horizontal
members, can easily lift
and move the machine.

The electric motor or gasoline engine
mounted under the frame transmits power
to the conveyor by means of a chain and
sprocket connection to a shaft extending
beneath the conveyor. From a sprocket on
the other end of this shaft the power in
turn is transmitted to the driving sprocket,
located at the upper end of the conveyor.

The carrying belt is a high grade of
heavy duck and rubber conveying belt and
duck cross strips. These transverse cleats
are provided to prevent the material from
slipping back down the incline. The scoop
conveyor is made in three different sizes,
138", 19°8”, and 24. The width of the
conveying belt may be either 12” or 16".

N\

A

Now the Flying-Bicycle\\'

M. Paulain, a French cyclist of note,
recently won the flying-bicycle contest held
on the Longchamps race track, near Paris,
France.

The photograph shows the designer and
his odd craft, modeled closely on the lines
of the familiar airplane.

A bicycle, an upper wing, and a lower
wing and supporting struts and stays make
up the “Aivette,” as the peculiar outfit
is named.

The feet working the pedal wheel at
greet speed supplies the motive power.
After speeding along on a level stretch for
some distance sufficient speed is obtained
to cause the machine to rise in the air and
sail along thru space, until motive power
weakens. A distance of 40 feet is easily
negotiated with the Aivette, which pro-
vides a lot of sport.

Subway TracKs Wear Fast

In a recent issue of New York’s enter-
wrking little subway journal, “The Subway
Sun"”"—published now and then by the In-
:ethoro Rapid Transit Company, as its
1eadline announces, there recently appeared
in interesting article for the cducation of

subway “straphanger’s brigade” and
ilo the “settees,” the following interesting
nformation regarding the rapid wear on

track rails.

isten to the logic of Mr. Theodore P.
Skbnts, deceased President of the Interboro
1 formerly Editor of “The Subway Sun”:

"The subway is the safest railroad in
‘i world, and we keep it safe. One thing,
fd example—steel rails. The life of a

way express track rail is about three

rs, one-third being replaced each year.
Itis done at night. Such rails on the big
gam railroads last about ten years. On
rp subway curves we replace rails in
ut ninety days.
“We have been using about 38 miles

.

After 3 months on City Hall Loop

Here’'s What Happens to a New York Sub-
way Rail After Months’ Service on City
Hall Loop.
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(3,000 tons) of the best ‘open hearth’ rail
a year on the subway, and about 30 miles
more on the elevated. Subway rails cost
$30 a ton in 1914, but they cost $47 a ton
now.

And the accompanying illustration, cop-
ied from our cstimagle contemporary,
shows what happens to one of the Inter-
boro’s choice steel rails after three months’
service on the City Hall loop of the New
York subway.

It's a wonder some genius doesn't awak-
en to the fact that for half a century we
have had the same old story when it comes
to car rails. There ought to be a way of
minimizing the wear, especially on loops
or curves, such as by providing auxiliary
rails against which wheels on the side of
the car could bear as the train negotiated
the curve or loop, et cetera. There ought
to be another way of designing the rails
and improved methods of hardening them.
Why not make them hollow and bigger?

|

~a .

Wl
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Records Sound on Piece of Tape

PP \HIS invention pertains to a new means
w
ce
s

In furtherance of this idea Mr. Christian

es
is
xd
se,
‘h

:r

resistance coil with its case may be expe-
ditiously and easily fixt in an adjustable
manner on the arm of the stylus lever, and
hence the position of the resistance coil rela-
tive to the stylus may be nicely varied, ac- |
cording to the extent to which it is desired |
to heat the stylus in order to produce the |
best recording results on the material of
which the strip or body is composed.

Manifestly, when the switch is closed and
current is sent thru the convolution of the
resistance coil, the stylus will be heated |
and in that way will be adequately adapted
to accurately record sound vibrations on
or in a strip or body of celluloid or other
material suitable to the purpose. It will
also be readily seen that by manipulating
the switch, or else a rheostat, that the oper-
ator is enabled to quickly and easily vary
the heating of the stylus and in that way
produce the best results in the record-
making.

It will further be noted that inasmuch
as the resistance coil is carried in a case
adapted to be handled as a unit, the resist-
ance coil and its case may be expeditiously
and easily fixt upon and as readily moved
on the stylus lever when occasion demands.

The machine, as here shown, is provided
with current-regulating rheostat, also elec-
tric motor for pulling record tape past the
stylus and winding 1t upon drum at left.
A suitable needle resting on the moving
tape and following the record groove ther:;‘

on serves to actuate a diafram in the usu
manner and thus gives a reproduction o
the speech thereon.

One of the interesting aspects of this
method of recording vocal or musical selec-
tions, lies in the fact that the record in the
form of a sliding film or tape is practically
unbreakable, which is not the case with the
present form of record. Thousands of -
words can be recorded on a thin and nar-

other material and this accurately and deli- is adjustably fixt upon the arm thru the row celluloid tape and reeled up in the same

catel
are faithfully brought out.

so that the variations in the sound medium of a set screw, as shown in the manner as motion picture films. Thes€ reels

illustration. From this it follows that the can then be mailed or transported othqwise.

-

\

Wind Substitutes Ordinary Door

ENRY H. CUMMINGS, a Boston
inventor, has devised a clever scheme
for wind to take the place of the ordi-

nary door for the purpose of preventing
rain, snow, flies and other insects from en-
tering stores and offices, etc. This invention
is commonly known as the “doorless door”
and consists of a constantly flowing air cur-
rent produced by means of a motor-driven
fan, situated below or behind a grill in the
Ientrance to the premises and is arranged to
draw the current of air downward from
the upper portion of the door entrance. The
air is then carried thru a duct or tube to a
hood above the door and is next discharged
downward, thereby creating a complete

cycle.

It is a proven fact that when a quarter
of a horse-power motor drives a 16-inch
fan, which is connected with a duct nine
to twelve inches in diameter, which pro-
vides a current of air under approximately
3-inch water pressure, a person standing
in the doorway will not notice the current.

However, the current thus obtained is
sufficient to keep out insects, rain, snow and
chill air. Any store or office equipt with
a doorless door will find a remarkable in-
crease in business, resulting from its use—
and better still it costs but two cents per
hour! This is indeed a great boon to trade
and will undoubtedly find great popularity
in the business world, inasmuch as it is
simple in construction and its cost of main-
tenance low.

Besides being an effective
barrier against insects, rain
and snow, this simply con-
structed doorless door is of
clean and neat appearance,
thereby actually inviting cus-
tomers into the store. Most
probably, by the time another
summer makes its debut,
hundreds of these doorless
doors will be put into oper-
ation ; and it will not be until
then that its real value will

nance Is Extremely Low.
Used In Both inter and Summer.

be truly realized,—for no door
serving its purpose as well as
it does, can be had for such
a nominal cost and effect such
excellent results. And no
longer will this cleverly de-
vised insect and rain barrier
be considered a new and novel
contrivance, for it will be so
extensively utilized that it
will be considered as nothing
unusual. ROSE HARRIS.
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NEW ELECTRICAL DEVICES

BATTERY SEARCHLIGHT
FLASHES BEAM 100 MILES.

For use by repair departments in locating
and repairing trouble on pole lines, in man-
holes and for trench work, a Boston con-
cern is now making the portable battery
searchlight shown in the accompanying il-
lustration. This is a self-contained search-
light operated by a storage bhattery, which
is of such a size as to permit the use of the
lamp continuously for 2%4 hours and much
longer when burned at different times. The
lamp is mounted on the adjustable bracket
as shown, which makes it possible to direct
the rays where needed. The lamp has a
7V5-inch adjustable focus with single shell
reflector which, on a recent photometer test
the makers claim, gave 453,000 beam candle
power. Under ordinary conditions the lamp
is said to throw its rays a distance of 2,000
feet, and for signaling purposes the beam
can be seen a much longer distance.

The maker points out that the battery
‘c.’m be charged from any direct current

house lighting circuit by simply using one
or more incandescent lamps as resistance,
When recharging from an alternating cur-
rent circuit, a rectifier must be used. The
outfit weighs 16 1b., and can be easily car-
ried by means of the handle provided at the
conection of the lamp to its adjustable
bracket. This is the searchlight that was
used in the recent test from the top of Mt.
Washington to Portland, Maine, 67 miles
distant. The searchkght, however, was at
the time seen by a ship out to sea 97 miles
from the top of Mt. Washington. Many of
these searchlights were used by U. S. Army
ard Navy during the war for signaling and
multifarious other purposes.

ELECTRIC AT?\‘idl{ZER PURIFIES

‘The electric atomizer here illustrated,
erwise known as an “electric hygienic
infector and air purifier,” is truly a source
health in every home; in fact, it is an

n}-to-date and modern need - for every

fanily, whether healthy or sick. *
his new device, by constant 10t evapo-
tion of the strongest table! or liquid
paration, produces an effective barrier
ainst all acute and chronic uiseases of

respiratory organs. The vaporization
only a few drops of expectoraut or sooth-

ing remedies, either in liquid or solid form,
as also the essences or perfume of flowers,

INOW EICLLIIV MWITTIIAG!) T IVVIUGU TV Iiuis s swaae-
ing Coil in Base, and Very Desirable For
Fumigating Sick Rooms, Scenting the Air,

is all that is necessary to obtain an
instantaneous purification of the air.

Even pure water can be utilized for -

the purpose of making the room fresh
and airy.
The vapors thus produced constitute
a modern healing process and have a
soothing and healing effect m coughs,
cold in the head, hoarseness, asthma
and influenza, and arc also most effica-
cious in the treatment of tubercular
affections. These inhalations are in-
deed much more in advance of the
usual oil and water syringes in cases
of serious illness, due to the fact that
they require all gases evolved to com-
bine with the atmosphere, and thus
the purified air will be drawn into the
aallest branches of the bronchial tubes.
This remarkable air purifier has also an-
her important use, and that is for the dis-
fection and elimination of all bad odors
om sick rooms, bedrooms, damp floors,
ables, etc.
This atomizer consists of a rubber cup
nto which the desired liquid is placed and
porized) and is mounted on a fireproof
ise. It is made with brass, nickel or silver
:ecution, and is always ready for use, it
ing necessary to only connect the cord
id plug arrangement included with the out-
to any clectric socket, thereby furnish-
g the electric current for vaporization.

-AMP-SOCKET ELECTRO-MEDI-
CAL TREATMENT.

A new and novel outfit has recently been
put on the market which permits the using
of commercial electric current for medical
purposes. It can be attached to any socket,
the same as an electric lamp. A regulator
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slider is provided, whereby simply moving
it up and down over a coil of resistance
wire wound on a porcelain tube, very fine
current graduations may be secured. The
resistance coil is protected by a nickel
plated case, suitably perforated for heat
dissipation.

When attached to an alternating current
circuit, a true sinusoidal current is ob-
tained. A galvanic current is obtained
from the attachment when connected to di-
rect current. It is possible to obtain from
onc to twenty-five milliamperes of current,
either thru the metal handles or thru the
sponges. For ordinary medical treatments,
a current varying from ten to fifteen milli-
amperes is generally used. When attached
to a dircct current circuit, galvanic current
equivalent to 30 to 40 cells is available, and
when used on alternating current, as much
current may be drawn as that produced by
larger and more expensive outfits.

HEATING RIVETS BY “JUICE”

The coke forge and the oil-burning fur-
nace for rivet heating promise to become

The Latest Idea in Rivet Heaters—it Oper-

ates by Electricity and Does Away with the

Old Coal or Oil Fire and Forge. Besides
Giving a Much Greater Output Per Hour.

things of the past, now that electrical engi-
neers have devised a new electric rivet
heater which in tests has proven much more
efficient and economical than the old meth-
ods. A great saving of material and time
as well as improving the sanitary conditions
for the worker are the outstariding features
of this new devicer

A first glance at this machine gives one
the impression of a portrait camera on a tri-
pod. The rivets are placed between two
electrodes and this completes the circuit and
they begin to heat, much the same as coils
in an electric toaster. The electrodes hold-
ing the rivets can be operated separately by
the use of foot pedals, thus the man oper-
ating the machine can take out a heated
rivet from one side, replace it with another
to be heated and then alternate to the other
side for his next heated rivet. A switch on
the back gives the variations of current to
be needed in heating rivets of different sizes.

This machine is capable of heating 800
rivets per hour, believed to be the maximum
number an operator can handle. It is said
this number can be increased but at present
there is no demand for a quicker heating.—
Photo courtesy General Electric Co.
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The Sun’s UnKnown Rays

By ROGERS D. RUSH, M. A.

HAT mys-
terious rays
does the Sun
give off in
addition to
light and heat? We
speak of the Sun as
the center of energy
of our solar system.
It constantly radiates
energy in various
forms. Not only are
" light and heat received
by the éarth, but elec-
tric and magnetic dis-
turbances are fre-
quently detected.
These are all forms
of energy—but what
is energy? We only
know it thru its vari-
ous forms, and be-
cause our senses do
not immediately de-
tect other forms we
should not unwisely
conclude that they do
not exist. Indeed it
seems not only possi-
ble, but probable, that
the Sun is continu-
ously radiating cnergy in forms we are as
yet unable to directly detect, and that the
earth is strongly influenced by these un-
known rays. The following article aims to
explain how this may be the case and to
present some experimental evidence already
obtained in support of this startling fact.

Students of solar radiation find strange
phenomena and curious contradictions
which they are unable to explain on the
basis of known radiations. The Sun is one
of the greatest mysteries of the universe.
It has been “burning” for countless ages at
a temperature higher than any known
flame, and yet it is not consumed. It does
not seem to be the slightest bit cooler on
the average than when history began. The
Sun has periods of variable activity, marked
by sunspot formations, when it radiates
slightly varying amounts of heat. Strange
to say when the Sun is hottest the earth is
coolest.

If the Sun is radiating energy without
its total quantity becoming less, then it is
either an inexhaustible reservoir, or else it
must be receiving energy in some unknown
form as fast as it is radiating it in the
forms we know. This, of course, is only

Pier; Masses of Ionized Vapor as A, B, C, D,
are re?uently Shot Off From the Sun for Hun-
dreds of Thousands of Miles in a Very Short
Space of Time. Electrified Particles are Prob-
ably Projected Much Farther.

T www americanradiohistory com

Electrified Particles Shot Off from the Sun Would be Bent Around the Earth in This Manner

by the Earth’'s Magnetic Field.

a suggestion of what might be. Where the
energy of the Sun comes from, we do not
know. We do know, however, that, in so
far as we are able to tell, the Sun has not
cooled a fraction, and one estimator states
that if the Sun’s heat decreased so as to
change the tecmperature of the earth by
a single degree on the average, there
would be a gradual return of the glacial
period. The ice caps would creep down
from the poles and the earth would become
uninhabitable again.

That streams of electrified particles are
shot off from the sun and affect the earth
was first suggested by Prof. Birkeland in
1896, who attempted to explain magnetic
storms and polar auroras by their means.
This theory has been advocated by many
scientists since and is the most popular ex-
planation of auroras today. It is a well
known fact that intense heat breaks up
nearly all substances into electrified par-
ticles called ions,” and the Sun’s extreme
temperature may even liberate free charges
of electricity. If streams of these particles
were shot past the earth they would be
bent by the earth’s magnetic field as shown
in Fig. 1. - The slower moving particles
would be bent the most, and some even
would encircle the earth. The possibility of
these particles being shot off by the Sun,
Lord Kelvin and Schuster denied, and M.
Villard, who spent much time investigat-
ing the subject, suggested that the electrified
particles were liberated from the clouds in
our upper atmosphere and the function of
the Sun was to liberate these particles by
some unknown rays. There has been little
confirmation either way as to this, how-
ever.

That streams of electrified particles are
shot off by the Sun is an apparent fact, but
whether these reach the earth or not is the
problem to be solved. No one doubts that
the heat of the Sun produces intense ioni-
zation, and eruptions have been witnest
where luminous gas was thrown as high as
400,000 miles from the Sun'’s surface, travel-
ing at a rate of 250 miles per second. If
'~ luminous gas is thrown off with such
violence it seems possible that the electrified
particles may be projected much farther.

That such disturbances as these affect the
weather on the earth has been believed for
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many years, and ye
no one has ever dis
covered what the con
nection is. The sun
spots which are als
formed- at thése peri
ods of solar activit
disturb the earth’
magnetic field. Th
more numerous th
sunspots are, the mor
noticeable are th
variations.in th
earth’s magnetic ficlc
This relation is quit
marked and has bee:
studied for nearl
seventy-five years. 1
is also evident tha
sunspots cause or ac
company magnet
disturbances on th
Sun, which are in
tense enough to read
the earth. The mos
recent contribution t
the discussion a
to whether sunspot
affect the earth’
weather or not ha
been made by Ells
worth Huntington of this country, wh
finds some interesting relations which sug
est the possibility of some unknown ray

e also suggests an explanation of
problem which has long puzzled scientist-
one as to why the earth is relatively coc
when the Sun is relatively warmest.

Of course the temperature of the Suw
does not vary greatly, but it has long bea
observed that sunspot activity and othes
disturbances on the sun rise to a maximur
and fall again to a minimum every eleve:
years. It is at this period of maximun
activity that the Sun gives off more he:
than at any other time. At the same tune
the earth is relatively cooler than wusual
This is a seeming contradiction, but {umnt
ington suggests that this increased heating
of the earth’s atmosphere causes an ir-
crease in its circulation, and hence make:
it scem as if the earth were cooler. Then
is also the possibility that there may W
other agencies at work of which we know
nothing, and this is more marked ia
further study of the sunspots themselves.

Our atmospheric storms are primaril
areas of low barometric pressure wluci
sweep across the country, and these areas o

(Continued on page 1144)

This is the Way Huntington Divided the Sun
Disk Into Three Areas, and Found the Sunspo
in the Outer Ones to be More ective in In

fi ing the her on the Earth.
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A “LOW GASOLINE” ALARM
Second Prize $15.00

After running out of gasoline one dark
- and chilly night, and walking many weary
 miles, the author has since used a device
“ which gives warning about five to ten
miles “this side of a dry tank.”

It is very simply madc as follows: Re-
move the gas line shut-off valve from the
gas tank. Solder a piece of copper tubing
(like that used for gas line) to the inside
end of the valve, so it will project into
' the tank about one inch, as shown in the
" illustration. Then replace the valve and
" connect the gas line as before.

This little tube raises the outlet level.
“In drawing “A” showing the car with
this device, the carburetor begins to “spit”
+ at long intervals many miles before the
~tank 1s empty. The intervals become

Wire pandle-
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hree Simple Schemes of Great Value to the
fotorist in That They Will Serve to Warn
Him ‘Ahead of Time That His Gasoline Sup-
« ply Has Fallen to a Certain Low Limit.

gradually shorter until the engine actually
gops, but by this time a gasoline supply
an have been found. Of course this idea
&t applicable only to gravity feed systems.
The author used it on a Ford car.

Two optional ideas are shown in draw-
ingsvB and C, for other low gasoline alarm
schemes. For cars fitted with a gasoline
gage or dial on the dash, the scheme
shown in B will prove valuable. The piece
of pipe is added inside the “gas” tank and
i cut to a height corresponding to a one-
or two-gallon level as shown. Thus,
vhen the gasoline supply indicating needle
begins to flutter, the autoist will know
at invariably his gasoline has reached
e low level.

The scheme shown at C is adaptable to
rs having no gasoline gage. It may save
lot of wearisome walking along dark
ads when the gasoline happens to give
t at an unexpected moment, which,
est assured, happens to many others “be-
des those in love.”

In the scheme shown at C, a pipe feeds
1e gasoline thru the line in the usual
anner. This feed pipe should be fitted
ry tightly in the valve mem<cr in the
ttom of the tank. At the lower end of
is pipe 1s a tightly fitted shell, pipe or
ther member, which can. however. be
id up and down with a little pressure.
A wire handle is soldered or otherwise
tached to this “slidable” tube and is ar-
nged to come directly under the filling
p, in the manner shown. Normally, the
idable tube is kept in its lowest position,
vering the emergency feed holes in the
right tube.

Contributed b
NSRMAN B. TAYLOR.

e

$50.00 IN PRIZES
Paid for “Motor Hints.”

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

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

We will pay the following prizes each
month: :

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

NON-SLIPPING FAN BELT
First Prize $25.00

All autoists know what it means to have
the fan belt fail to turn the fan. In some
cases it results in ruining the engine.

This device was placed on a Ford fan
belt which was so loose that it would
jump the pulley. The tightener here de-
scribed, held the belt fast to the center
of the pulley—and after having been run
continuously for 18 hours, it was still as
efficient as at the start.

As is evident, this device can be easily

By Attachin% Two Brass Clamps to a
Leather Fan Belt, Which Clamps Are Con-
nected by a Stiff Spring, Mr. Dz Rochemont

Provides for Us a Belt That Will Not Slip.
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applied by making two brass or iron
fasteners with hooks to clamp over the
cdges of the belt—setting the clamps with
hooks about two inches farther apart than
the length of, the spring. This causes a
tension on the belt at all times and takes
up all the stretch that may manifest it-
self in the belt. Thus it prevents the belt
from slipping. regardless of how far the
belt itself may stretch. This statement is
made from actual and thoro tests.
Contributed by
P. H. DE ROCHEMONT.

MOVABLE HEADLIGHTS
FOR CAR
Third Prize $10.00

The accompanying sketches show how
the movable headlight system can be ap-
plied to your automobile. Figure “A”

Ll

W beering

yoper brace bwer broce

7op view
Dirtgitke, Head light's

& =——
7 steermng . M/gﬂ/ motion tronsmtred
omn = 1hrv s commection

The Third Prize Winner Shows How to Con-
nect a Mechanical Attachment From the Steer-
ing Gear of Your Car to the Two Headlight
Supports, so That the Headlights Will Swing
in the Direction in Which the Car is Turning.

shows the contrast of two automobiles
passing each other on a sharp curve of
the road. The one with stationary head-
lights, B, does not throw light on the in-
side of the road, which might cause an
accident; while the other car, C, illumi-
nates the inside of the road, as well as the
outside and tends to eliminate accidents
while driving at night. As the front
wheels turn the lights also turn, and if
the car is running straight ahead the lights
will also shine in that direction. :

Figure “D” shows the parts necessary
for the construction of these movable
headlights, and “E” shows these parts as-
sembled. Illustration “F” indicates how
the steering and moving-light system is
connected. .

Contributed by

FRANCIS J. LORENZ.

TO KEEP THE WINDSHIELD
FROM CLOUDING

A very good method to keep the wind-
shield from clouding is to rub a half and
half mixture of kerosene and glycerine on
the clouded surface of the glass. A small
bottle of this mixture tightly corked and
put in a half-pound baking powder can
with some waste for packing. Carry this
along in the car and when it begins to rain
pour a little of the mixture on the waste,
and rub over the damp or wet portion of
the glass. The mixture causes the water
to spread over the glass and not in little
drops, which are hard to see thru.

Contributed by ROY R. BARNES.


www.americanradiohistory.com

LA

ome Mechanics

Conducted by WILLIAM M. BUTTERFIELD

A Soiled Clothes Cabinet

VERY useful soiled clothes cabi-
net and stand which can be used
in the modern utilitarian and deco-
rative fashion, is here shown. It is
easily made, being fastened and put
together with screws. The height is 32"
with a 12” square bottom, and it can be
made as shown or without these decora-
tive features. A slanting front will be ad-
visable for the purpose of keeping the
door closed. Any kind of 34” lumber can
be used. The fastening screws are 2”"x!4”
with button heads. All the cleats will
hold better if held with screws as indi-
cated, the cleats being 4” thick with
screws 1”x3/16” in size.
Ebony finish, or mahogany stain with
hard oil finish is a good treatment for
this article of furniture.

Window Sewing Cabinet
The device shown at the top of the next
column consists of a frame fitting the inside
of a window and four drawers to contain
sewing, knitting, embroidery or other
similar materials. The frame also serves

An ldeal ?uick Acting and Neat Container
for Soiled Clothes Is Shown in the Accompany-
ing Illustration. This Cabinet, Which Has a
Door Hinged at the Bottom and Actins in a
Self-Closing Manner, Especially When Aided by
a Spring, May Be Constructed With Any Thick-
ness of Wood Which the Builder May Have
Available. The Author S»Vﬁ"“ the Use of 34"
Wood, but the Cabinet Will Serve Its Purpose
Just as Well if the Sides, Back and Door Are
Made From %" Stock.

the part of wind shield when the window
sash is partly raised. It is made of eight
pieces (seven of them 13” lumber, one 14"
lumber) nailed together so as to form a
top, bottom, back and four openings for
the drawers. Each drawer is made by first
nailing together the sides, to which a bot-
tom is fitted and nailed in place. Then a
front piece of thicker wood is fastened
with screws put in from the inside of the
drawer as indicated—using !4” lumber
for the frame, 3/16” for the bottom and
34" for the front. Brass screw knobs are
used for pulls, these screwing in at the
front.

As a suggestion for an orderly dispo-
sition of sewing materials, etc., we show
how spools of thread. darning cotton and
the like may be strung on wire rods and
then held in slots made in extra wooden
pieces on the inside of one or more of the
drawers. The thread or cotton can be

unwound from the spindles thus made
without removing them from the drawer;
thus, a whole spool can be exhausted, as

e

=

Here Is a Very Useful Window Sewing Cabinet
Which the Home Mechanic Can Build From
Odd Pieces of Wood. The Knobs for the
Drawers Can Be Purchased in Any Hardware
Store Very Chuplg and the Drawers Them-
selves May Often Be Purchased in the Form
of Small Boxes, Cut Down Afterward to the
Required ' Size. A Valuable Feature of the
Design Here Sugested Is the Racks on Which
the Thread Spools Are Supported, and Enabling
the Seamstress to Unreel Any Desired Color or
Grade of Thread from a Spool Without Moving
It From the Rack.

in crocheting, without taking the spool
from the rod, or the drawer from the
frame, the latter being for the time onlv
part way open.

Tabouret, Table or Foot Stool

A very easy way to make a tabouret,
window table or even a durable foot stool
is shown below. When these articles
are made from the same sized top and
bottom pieces, the difference in each being

a question of length of legs, it is desirable.

to saw out all three tops and all three
bottoms in two operations, each group
being tacked together with long nails
driven thru the wood in the corner parts
that are to be removed.

The Illustration Herewith Shows a Design
Capable of Being Changed, So as to Provide
a Tabouret, Table or Koot Stool, De
Upon the Length of the Legs. If a
to Be Made on This Design, the Shelf and
Top Should of Course Be Fairly Heavy, at Least
ﬁ inch stock. The Finish Can Very Well Be
ission Stain, Rubbed Down With Oil or Wax,
or the Stained Wood Can Be Varnished if the
Builder So Elects.
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A band or jig saw should be used, fol- ,
lowing pencil lines ruled on the upper
piece of each group. These pieces should
be 12" square at least, and 114” to 1"
thick. The legs should be square with
sides and flush with the top and bot-
tom pieces, 31”7 long for table, 16" for
tabouret and 7” for foot stool.

The screws (3”x14”) are put in as
indicated. Mahogany stain with hard-oil
finish will give the mission effect, best
suited to pieces of furniture of this char-
acter.

1

Photograph Frame

To make a photograph frame that will
stay put, and one that will have a smooth,
solid appearance and will be easy to put
together, is an ambition prevalent with a?
very large number of people at the end
of every summer season.

Here is a scheme that will satisfy this
desire in the form of a frame for the
favorite snap-shots obtained in the moun- .
tains or at the seashore. The plans are

4
{
1
|

A New and Attractive Way in Which to Fram- |
Pictures, and Providing at the Same Time a .
Simple Support at the Rear of the Picrure
The Manner of Making the Frame Is Similar
to That Used in the Passe-partout Process
Which the Glass Is Almost Entirely Covered
by Cardboard Back and Front Pieces, Which
Are All in Turn Covered With Paper, Cretonae.
Silk or Velvet. Leather Also Makes a Rich and
Desirable Covering for a Small Picture Frame

of This Type, and May Be Decorated er
With Burned Figures by ography or
Painted With Colors. :

-

equally applicable to any size or any sha
of photo—the choice being with the maker.

he frame employs a kind of passe
partout process in which the glass is al-
most entirely covered by a thick card-
board back and front piece which are al
in turn covered with an ornamental paper.
cretonne, silk or velvet.

The figures at the bottom of the figurr
show the cardboard parts, the glass,
and front pieces, being one size. The
view at the left shows these parts
place, while the section of the back
the right) illustrates how the outer fin
is first glued round the front opening. ds
well as the method of gluing at the bad
when brought round the glass and card
board. This view also shows the positign
of the cloth backing and the cardbo:
stand which is glued to the backing as
shown. ‘
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Home Electrics

By G. L. HOADLEY, M. E.

HE meter readers of the. average
operating supply company are paid
less as a general rule than the other
employes. There are several reasons
why this is so. In the first place,
he work is light and women can compete
vith men; second, skilled labor is not re-

199 10 ()
2 430 YO LaST:
!‘[ By I 35:‘7 a3

FIG.1, Readling 4989 kw-hrs.

o Read the Meter Shown Above, Write Down
e Figures Indicated by the Dial Hands in
rder, from Left to Right as Follows: 4-9-8-9,
I the Reading is 4,989 Kilowatt Hours. But
eter Hands Are Sometimes Misplaced the Same
. Clock Hands, as Shown in Fig. 2 Below, and
jis Phase of the Subject Is Carefully Discust
in This Article.

R
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FIG.2

any person of ordinary intelligence.
he class of help obtainable under these
tonditions is, generally speaking, untrained,
mexperienced, not very conscientious, not
rery accurate and temporary. Public Util-
ty Commissions have found, after careful
mvestigation that the average householder
s liustlﬁed as a rule in kicking about his
”n Most operating concerns maintain a
good-sized adjustment bureau for their cus-
lomers.

E;ired; third, the work is easily learned

Reading the
Household Electric
Meter

Because of this unfortunate condition of
affairs it is highly important that the house-
holder should learn how to read the watt-
hour meter.

To the average housewife, a watt-hour
meter is somewhat of a mystery; it is a thing
she has a wholesome respect for, and per-
haps fears as well; and accordingly she
holds aloof from it. She is not at all anxious
to get another shock, such as she experi-
enced some little time ago perhaps from the
electric washing-machine, or possibly from
the bathroom fixture.

However, the meter will not give any
one a shock ordinarily, unless the cover is
removed. Neither is the principle on which
it operates so very mysterious. In reality
it is nothing but a little motor with a clock
mechanism connected to the motor shaft.
Now, any adult person can read the time
by the clock. It is just as easy but per-
haps not quite as simple to read a watt-
hour meter. You would not want it known
that you could not tell the time of day by
the clock; you ought to be able to read
just as readily your electric meter and other
meters that may be in your house.

There are a large number of watt-hour
meters of different shape, size, appearance,
etc., but the majority of them have four
dials as shown in Fig. 1. The dial on the
right reads in units; the next one over to
the left reads in tens; the third one over
reads in hundreds; and the one on the left
reads in thousands. When the hand of the
dial on the right makes one complete revo-
lution, it passes over 10 unit divisions and
is at zero again. As it reaches 0, the sec-
ond dial moves up one division, and the
register now reads 1 ten, or 10 units. Con-
sider now the second dial. Suppose it
makes one complete revolution. it has
covered ten 10s or 100 unit divisions, and
the third dial moves up one division of the
hundreds scale equal to 100 unit divisions.
A complete revolution of the third dial
hand from the right will move the hand of
the fourth dial up one division and regis-
ter 1,000 unit divisions. To read the meter
shown in Fig. 1, write down the figures
indicated by the dial hands in order from
left to right as follows: 4— 9, or
4989 unit divisions. Since the kilowatt-
hour is the unit indicated by the register,
the meter reading is 4,989 kilowatt-hours.

Sources of Error

Do not take it for granted that the figure
nearest to the dial hand is always the right
reading of the dial. In reading a clock, for
example, you would not read the hour as
9 o’clock if the minute hand was on V as
shown in Fig. 2, even if the hour hand is
nearest to IX. So, in Fig. 1, altho the left-
hand dial indicator corresponding to the
hdur hand of the clock, is nearest to 5, you
must first look at the next dial to the right
(corresponding to the minute hand) and
see if it has passed 0. It hasn’t, hence,
gour left-hand dial reading is 4 instead of

to which it apparently points. In gen-
eral, then, if the hand of the next lower
dial has just completed a revolution, the
hand of the higher dial has past the figure;
but, if the hand of the next lower dial has
not completed a revolution, the hand of
the higher dial should be read as having
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not reached that figure, even tho it points
toward that figure.

Another precaution which should be
taken in reading meters is to always check
the rcading. The hands on adjacent dials
revolve in opposite direction, and it is
quite easy to mistake the direction of rota-
tion of the dial hand and get a wrong read-

F16.6 Reading 39/8 100

The Latest Practise Is to Leave off All Dial

Harkmfs as in Pig. 5. Fig. 6 Shows a Typical

Case of a Misplaced Hand in the Second Dial

from the Right, this Dial Reading 8 and Not 7,
as Might Be Supposed.

ing. In Fig. 1, for instance, the dial on the
right rotates clockwise; the dial next to it
rotates counter-clockwise, etc. In making a
check reading it is better to start with the
right-hand dial and read from right to
left, setting the figures down 9894, which,
when read backwards, 4,989, should check
with the first reading.

Different types of meters may have dif-
ferent markings of dial values. 1s or 10s,
etc., over a dial as in Fig. 1, indicates the
value of each division of the dial. 10, 100,

1000, etc., over a dial, as in Fig. 3, indicates
the value of one completé revolution of the
dial hand. Some types may have five dials,

(Continued on page 1144)

F16.8. Reading 9999
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Popular Astronomy

ISABEL M. LEWIS, M.A.

By

F any source of light be placed be-

tween the poles of a strong electro-

magnet and the emitted light be

analyzed by an interference spectro-

meter, it will be noted that the spec-
tral lines emitted by the source are split
up into two or more components, differing
in the polarization of their light waves.
This is called the Zeeman effect. It is
not too much to say that all that is known
of the nature and intensity of the general
magnetic field of the sun and of the spe-
cial magnetic field existent in sunspots has
been found out thru observations of the
Zeeman effect when present in certain
lines of the solar spectrum. This appears
so far to be the one and only method
available for the detection and measure-
ment of magnetism in the sun and a most
valuable agent it has proved to be at the
Mt. Wilson Solar Observatory, where in

R

This Diagram
Shows the
Position of
the Sun’s
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the Distribu-
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by Coronal
Streamers and
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rection in

Which Sun
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dicated by
Arrow. Polar-
ity of Sun
Spot  Groups
in the Two
Solar Hemis-
heres Before
ast Sun Spot
Minimum Is
Shown to the
East of the
Axis of Rota-
tion; the Po-
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recent years almost daily observations of
the sun’s general magnetic field or of spe-
cial magnetic fields existing in sun-spot
regions have been carried on with great
success.

Since the Zeeman effect is of such sup-
erlative value in detecting and measuring
solar magnetism we will consider briefly,
how these observations are made at the
Mt. Wilson Observatory, how the direc-
tion and intensity of the lines of force of
any solar magnetic field are determined,
and what conclusions have been formed up
to the present time in regard to the nature
and intensity of the sun's general field
and of the intense magnetic fields found
in sun-spots.

At Mt. Wilson observations of solar
magnetism are being made continuously.
This is onc of the many fields of research
that is being thoroly explored at this
great observatory devoted primarily to
solar research.

The 150 ft. tower telescope of the ob-

of U. S. Naval Observatory

The Magnetism of
the Sun

servatory is used for these observations
of solar magnetism. A coelostat mounted
at the summit of the tower reflects a
beam of light from the sun to a second
mirror from which it is reflected ver-
tically downward to an objective of 150
ft. focal length which forms an image
of the sun about 16%; inches in diameter
in the observing room at the foot of the
tower. This image falls upon the slit of
a spectrograph at a height of three feet
above the floor and passing thru the slit
the light descends to a collimating lens
of seventy-five feet focal length which is
mounted near the bottom of a well about
eighty feet deep which has been excavated

bencath the tower. FHere exists the even
temperature and undisturbed condition of
the atmosphere so vital to solar research
of this nature.

Beneath this lens is a large Michelson
grating of very high resolving power
(622 lines to the millimeter). After fall-
ing on this grating the light returns thru
the collimating lens which now acts as a
camera objective and forms an image of
the solar spectrum on a plate mounted be-
side the slit of the spectrograph. In one
exposurc a portion of the spectrum one
meter long can be photographed.

The polarizing apparatus which plays
such a vital part in all magnetic observa-
tions consists of a Nicol prism built in
four sections with a total length of 130
mm. and a thickness of 8 mm. mounted
just above the slit of the spectrograph in
a stationary position.

The effect of rotating the Nicol is
brought about by means of half-wave or
quarter-wave plates, single or compound.
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used in connection with the Nicol and ad-
justed above it.

This, then, is the essential equipment for
observation of solar magnetism and with
it photographic observations of magnetic
fields in sun-spots or other portions of
the solar surface are made on practically
every clear day at Mt. Wilson.

The plates are later measured and re-
duced and the results of the observations
follow from the mathematical reductions
which frequently involve long and com-
plicated solutions.

The Zeeman effect may be evidenced
simply as a widening or a doubling of
normal spectral lines or a splitting up of
a line into three or more components.
The usual form in which it is observed is
that of the Zeeman triplet, consisting of
a central line called the p-component. in
the normal position of the spectral line.

Snnan T

larity [}
Groups Simxe
the Last Sun
Spot M ini-
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the Violet
Component of
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North Mag-

netic_ Pole of
the Earth and
Positive Sign
to the South
Magnetic Pole.

and two outer lines called the n-compon-
ents, or the red and violet components.
symmetrically placed on either side of
the central component.

When viewed along the lines of force
of a magnetic field, the central compenent
of a Zeeman triplet is absent (compon-
ents of vibration parallel to the field pro-
duce no radiation, since a magnetic field
has no effect on a charged particle mov-
ing parallel to the lines of force). <The
two outer components, however, are pres-
ent with equal intensity and are circu-
larly polarized in opposite directions. See
Fig. 1. They may be regarded as due to
charged particles rotating in circles of
equal radius, and in opposite directions
at right angles to the lines of force. By
means of the Nicol prism and a quarter-
wave plate mounted over the slit of the
spectrograph it is possible to cut off
either outer component and if the appar-
atus has been so adjusted as to extinguish
one component a reversal of current will
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in tne 14ustration ADOVe, tne LUIrect nixect Or Sun dDPOTs ana rrommnences uson wme l:lnl’l. are uicariyy Snown D tne worttea Lines, Xach in the

Path Taken by the Intensified Streams of Electrons and Ether Particles. Close Observation by Astronomers Has Shown That Whenever There

are_Noticeable Solar Prominences or Spots on the Sun, the Weather as Well as the Electrical and Magnetic Conditions of Qur Earth are Changed

or Varied. Coincident With Sun Spots or Solar Prominences, We Invariably Experience Magnetic Storms on the Earth; Thus Magnetic Storms

e Thought to be Changes in the Strength of the Earth's Magnetic Field Caused by the Intensified Streams of Electrons Shot Out From Its Spots

| by Any Unusual Activity of the Sun. e Auroral Displays at the Poles Also are Now Thought to be Due, in Great Part at Least, to These Effects.
\ .

tense as the two outer
components, the observer

COELOSTAT - knows that his line of
I'd (exAcf RELATIVE POSITIONS sight is at right angles to

cause this component to
reappear and the other to
be extinguished. Here
then is a means of deter-
mining the polarity of the
magnetic field when ob-
served along the lines of
force. If the particles in
the region observed are 1£ 1NCH visuaL oBuEcTIvE
carrying a positive charge OF 150 FERT FOCAL LENGTH
the component of greater
wave length, the red com-
onent of the Zeeman trip-
et, will be circularly
polarized in a clockwise
direction; if the particles
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Changes and Polarities on the

Sun, and Particularly in Sun

Spot Regions, are Analyzed

by Means of the Zeeman Ef-

fect, Well Known to Students

of Physics and Electro-Mag-
netism.
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HE accompanying photo will make the
idea clear, and the specifications are
as follows: The 110-V. A. C. motor
running at 1,750 R.P.M. is connected with
a silent chain to a (second-hand) automo-

To Make a Battery Charging Set Like the One

About 10 to 12 Amperes, an

Qs

By H. C. PETZWAL

bile lighting generator, ratio 1 to 1.4 which
reduces the generator speed to 1,250 R.P.M.
The output of the generator at that speed
is about 12 amperes at 8 volts. A cut-out
is placed in the A.C. line to prevent the bat-

Shown, Procure an 8-Volt Dynamo, Delivering

Arrange to Drive It With a Belt or Chain by Means of a 110-Volt

A.C. or D.C. Motor.,

EREWITLH arc some drawings of a

pump jack for use with an electric

motor which was made from parts
of an old cream separator; in most in-
stances this will work the pump slowly
enough without the necessity of a counter-
shaft. A jack of this sort has been in
usc for some time, pumping water for about
fifty head of live-stock.

The frame “F” is made of four pieces
of 4”x4” timbers bolted togcther at the
corners. A plank “M. B.” is used a< the
motor base and is fastened firmly in front
of one of the cross-picces. The bearings
are of babbit metal and cast in the ends
of pipes P. P., which are fastened to the
frame with iron clamps. The pipe for the
main gears should be long enough to pro-
ject two or three inches past the frame so
that a box covered with tin or other water-
proof material may be placed over the jack,
to protect both motor and belt from rain.

A shaft for the large gear long enough
to reach 2 inches beyond the pipe may be
obtained from almost any dealer in ma-
chinery supplies. The pipe for the small
gear and shaft (which are usually made
in one picce) must be rather small so as
to allow for attaching to it a pulley, made
up of several thicknesses of thin boards
screwed together. These boards arc cut
round and bolted together solidly, care
being taken to make the grain of the wood

By FLOYD C. WELSH

Home-Made Pump Jack Driven by an Electric
Motor. The Parts Are Made from Wood and
Iron Pipe.
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speed varies with the different makes, som-
of them going as high as 2,000 R.P.M.

The cost is not prohibitive as one can
purchase all the parts in the second-haad
shops. an automobile wrecking shop bein:
the best. My whole set cost $8.75 not in-
cluding the motor, which I also use to run
my small lathe and grinder.

lotor Driven Pump Jack

run in different directions. The pullcy thus
formed is thcn bolted to the side of a
worm-gear found on all cream separators.

The crank is made of a block of hard-
wood with a hole bored in one end, large
enough for it to slip freely over the end
of the long shaft. The end of the wooden
block is then split with a saw and the crank
is fastened to the shaft by clamping it~
jaws together with two bolts. A hole '/.¢"
smaller than the diameter of the bolt to be
used for attaching the connecting bar i~
bored in the other end of the crank shaft
and the bolt is put in place and secured
with a lock nut. The length of stroke of
the pump is regulated by the position of
the upright on which the walking-beam
works.

If this jack is properly enclosed to pro-
tect the motor, belt, and gears from rain
or ice, it is always ready in any weather.

If desired instead of attaching the walk-
ing beam rigidly to the pump. a bolt may be
inserted into the handle of the pump and 3
slot cut into the walking beam so as tc
enable the beam to be placed in positior
with the bolt. This allows for a certair
freedom of motion at the pump handle ang
such accurate figuring as in the first case iy
not necessary. he pump. nevertheless, wil
move up and down with each motion of the
walking beam. All bearings should be kep:
constantly lubricated.


www.americanradiohistory.com

MaKing Microphotographs

ives of any description are not used.
All that is necessary is a good serviceable
microscope, a camera box with bellows ex-
ension of adequate length, with its ground
flass, and a plate holder. All this is shown
8 the cut. Upon the photographic table
here is an ordinary camera having a double
x triple bellows extension, firmly fastened
o a table, along with the microscope and
jectric light.

. Unscrew the lens of the camera, or take
ut the lens board. Make a similar board
vith a small hole about three-fourths of an
nch in diameter. Take a short strip of
ight-tight cloth, roll into a cylinder which
s _just large enough to sliip easily over the
nicroscopic_eye-picce, and let it be sewn
ogether. This cylinder, which should be
bout three inches in length, is attached to
ke inner side of the board just made, so
bat it fits firmly and is light-tight as well.
Next a support for the microscope is to
e provided. The right height of this sup-
ort is found by trial and then a small box
t made or procured and filled with weights
b that it will not tip when the microscope
} inclined in a horizontal position. An-
ther important detail is to provide the
ox with some kind of a device whic
»cks the base of the microscope firmly to
he box.

But before microphotos can be taken,
lides must be secured. These can either
¢ bought or made. Sections of the sub-
tances to be photographed, that is very
1in slices, are cut with a razor blade.
'hey are treated with alcohol of 30 per
:nt., 45 per cent., 60 per cent. strength,
inined if desired with eosine, etc., and fin-
|ly placed in 95 per cent. and then in abso-
te alcohol. The section should remain at
st from one to two hours in each alco-
»1 bath. After it has been placed in ab-
ylute alcohol, it is placed in xylol, which
:moves all of the alcohol, and this sub-
ance lightens and hardens the object.
ow comes the final step. The object is

By DR. E. BADE

placed on a glass slide, a single drop of
balsam dropt on it, and the cover-glass
carefully lowered upon the object and a
slight weight placed upon it to press out
any superfluous balsam. Then the slide
should remain in a horizontal position until
the balsam has hardened.

When the slide has been made photos
can be made from it. It is placed upon
the stage of the microscope andp clamped in
place by the two springs. Now look thru
the microscope as usual and find the par-
ticular section desired to be photographed.
When this has been accomplished, place
the microscope on the box, clamp it tight,
and incline it so that it lies horizontal.
Take off the camera lens and substitute the
board carrying the cloth cylinder, slip the
cloth cylinder over the upper part of the
microscope, and turn the substage mirror
to one side; it is not needed.

Since better photos can be made with
artificial light than with sun light, and since
the artificial light can be better regulated
to suit the picture on hand, it has been
found advisable to take such photos only
at night. The illumination is always con-
stant, it never varies from day to day, and

h therefore fewer pictures are spoiled cither

thru over- or under-exposure.

For enlargements up to 150 diameters a
40-watt lamp is sufficient. For larger di-
ameters it is advisable to take a nitrogen-
filled lamp of at least 75 watts, better still
is a 100-watt lamp. Place the lamp in line
with the microscope and at least a foot and
a half away from the slide. If the lamp is
placed too near the slide, it will heat the
balsam, and if the balsam is not thoroly
dry and hard, then the object and the cover
glass will move and spoil the picture.

In order to prevent the object and the
cover glass from moving, in other words,
to prevent the balsam from becoming too
hot, a globular bulb is inserted between
the microscope objective and the source
of light. This globular bulb may be a

1093

www americanradiohistorv com

on the ringstand or other holder, and ar-
range the bulb to intercept the light rays
of the electric light bulb before they reach
the microscope. This bulb will not only ab-
sorb a great part of the heat rays, but it
also concentrates and focuses more light
upon the object glass and so throws more
light thru it, thus increasing the illumi-
nation.

When the ground glass on the camera has
been illuminated as brightly as possible by
the light passing thru the microscope, then
take the ground glass out and begin focusing
with a small hand lens, held in the plane of
the plate-holder. When the lines are seen
sharp and distinct thru the lens, the object is
in focus and a picture can be taken. Focus-
ing, of course, 1s done with the micrometer
screw found on the microscope. The ob-
ject cannot be focused sharply any other

way.

Xfter this has been done as accurately as
possible and focusing should be done very
carefully, place a pilece of cardboard be-
tween the light and the microscope so that
it is cut off. Then place the plate-holder
in the camera, pull out the shutter and re-
move the cardboard. This will expose the
plate. The time of exposure varies slightly
with the object to be taken, and also varies
directly with the square of the lineal mag-
nification.  All microphotos are time ex-
posures, and the shortest time exposure is
approximately five minutes, except for very
transparent objects, taken with a low
power, which require about three minutes.
Development and fixing is done as usual.

The arrangement shown is adapted for
transparent and translucent objects, and the
majority of microscopic subjects fall under
these heads. A totaﬁy opaque object will
naturally give only a silhouette. But in the
classes named transparent and translucent
objects are included the vast majority of
subjects which will interest the micropho-
tographer.

\"N
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Glass Tubing Notes

By CHARLES S. WOLFE |

HE chap who

dabbles in

chemistry, and

even the gen-

eral experi-
menter, is likely to
find himself quite fre-
quently faced by the
necessity of doing
some more or less dif-
ficult stunt with glass
tubing. Usually he
can’t do it. The maga-
zines seem rather to
avoid the subject, al-
tho the editor did
give us an article that
took us as farasa T
making.

As a rule, the local
drug store will be able
to furnish you tubing
—in not over 12-inch
lengths, and as old as
the hills. This won't
do you much good.
[fave a try at the
chemical supply
houses, it will pay yvou

fig 3

g 4

Some time you may
wish to seal one tube
within the other. Not
such a hard job to do,
providing beauty is
not an essential of
the finisht product. It
takes quite a bit of
practise to make those
joints look good, but
you can get away
with a serviceable seal
readily. If both tubes

Annealing m

c aondle flome fit into each other
nicely, it's simple. Ii
not, 1t’s up to you to
make ’em. And there
is where appearance
usually gets 1t in the
neck.
laFirStbeta’l:e yout
Woes whtin Jbes rrom <W>\ Jvdanow jamed, rger tube, having it
st orecn Dursen fiame. and g’;‘?”’ ' shaoe considerably longer
indicated 2 & o puiing, than the finisht article
n s0dt fiome is to be, and make a

constriction by getting
the glass to the right
temperature, pushing
it slightly together

0

to wait a bit for de-
livery for the “new-
est” tubing you can
obtain.

I'm a little lucky
along these lines, for there is a shop making
bharometers and apparatus of that nature
within a few miles of me. I get tubing
there in about 5-foot lengths of almost any
diameter up to 1 inch. Look about your
locality, and you may find such a place
within striking distance. If you do, and
vour work does not specify an exact di-
ameter or wall thickness, you will get the
stuff quite cheaply. Five cents a length is
the usual charge to me. Here is the secret.
Tell them you can use odd sizes. These
places take their glass “as it comes.” that is,
all sizes, and every car is sure to contain a
lot of stuff that is of no earthly use to
them. Use these, and the cost will be slight.

The commonest operation is the simple
bend. The straight flame from the Bunsen
is most often used, and it is not at all suited
for the work. The glass gets hot in one
little spot in such a flame, and you get your
bend all at once, so to speak. It buckles
rather than bends. I used to turn out some
rare curves, regular forty-five degree drops.
Equip yourself with a fish tail tip—cost
about a quarter—and you will make grace-
ful, sweeping bends, because a larger sur-
face is made hot and pliable.

Lots of us, in spite of advice, make our
bend and let it go at that. The glass just
cools off. Every piece so done is not reliable.

“Tracing cloth and waxed paper are
usable as lantern slides, altho their limited
transparency produces a rather dark field,
and the texture of the material shows
plainly,” says R. G. Hudson, of Kenyon
College, in Science. Mr. Hudson has ex-
perimented with substitutes for glass lan-
tern slides, giving special attention to slides
which could be prepared quickly for tem-
porary use.

He found that a satisfactory slide could
be made by drawing figures or diagrams on
thin white paper with india or colored ink.
After the ink had become thoroly dry both
sides of the paper were brushed over with a
light-colored penetrating oil. The thin

Fig. 1-A Shows Incorrect Way of Bending a Glass Tube; Fish-Tail Burner for Making Easy
Curve Shown at B, and at C the Resulting Bend.
Such as That from a Candle, Fig. 2. i

Shows Fusing and Annealing of the Final Junction between the:

The B
Fig. 3 Shows Method of Joinin

More, the chances against it standing up to
its job are big. You must anneal your work.
Burying in hot sand would do the trick, but
the handiest method is to soot the work,
which causes it to cool slowly. Many au-
thorities tell us to shut off the air on our
Bunsens until we get a yellow flame, doing
the sooting in that. If I waited for my
Bunsen to make soot enough to anneal a
job, my arms would be numb from holding
the glass. I take it the Bunsen family
members all behave about alike, so most of
vou will have the same experience.

Have at your hand an ordinary tallow
candle. Here is a real efficient soot pro-
ducer. Get your work out of the flame
and into the candle smoke, and SOOT it.
Emphasis because it's hard to get too much
on. Then lay it on the asbestos rhat to cool.

Don't be without three or four of these
circular mats. They cost ten cents each.

Another little point to observe is that it
is necessary to keep the work turning while
in the flame. This is a cinch when you're
working on the middle of the piece, but it
is far from comfortable when you have an
end to deal with. The chap who works at
the business rigs up a support that holds
the glass, and twirls with the palm of his
hand. You can work out the simple sup-
port for yourselves.

Lantern Slides

glazed white paper used for duplicating
typewritten letters serves admirably for the
paper and a light neatsfoot makes a satis-
factory oil. These paper slides may be in-
serted in cardboard holders and with suit-
able projecting apparatus the results are all
that could be desired.

The effect of the oil is to increase greatly
the transparency of the paper and when new
the texture of the paper 1s quite impercep-
tible. Figures of lesser sharpness can be
made with a fountain pen or even with a
pencil. Diagrams and pictures of appro-
priate size may be cut from magazines or
bulletins and treated with oil as outlined
above. These are more satisfactory, of
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end Is Annealed in a Sooty Flame

first, and then draw-
ing out. Don’'t draw
too darned hard, or
you'll find yourself
under diameter when
you cut for joining. At that, it's a trick,
frankly, that calls for practise, because the
first time you try that constriction stunt
you'll find the tube, instead of going nicely
together to give the needed thickness o!
wall, will do its best to look like a light-
ning flash. You'll know what I mean when
yvou try it. Keep her turning is the answer
to this, and that calls for PRACTISE.

Having your constriction of the proper
size, insert the smaller tube, get 'em ho
and you'll notice their tendency to stick to-
gether. Also to bend out of shape. A
they get hot, they wiggle in an alarming
manner.

The professional proceeds thusly. He!
keeps them revolving with the palm of hi-
hand until they are pretty well fused. Deftly
he removes them from the flame, turns them
nearly vertical, and blows into the open end
gently. The joint becomes a bubble. But
even as the bubble forms, he pulls with his
free hand, bringing the tubes back to siza.
(I brought my first twenty or so to a com-
plete close when I tried it.) Then he
blows again, and pulls. This he does sev-
eral times, thoroly fusing the tubes. Then
into the soot they go, straight as a die it
it's professional work, and all bent out of
shape probably, if it’s yours.

Two Tubes. Fig. 4
wo Glass Tubes.

course, if no printing aﬁpcars on the back,
but for temporary use the printing in many
cases will not destroy the usefulness of a
diagram.

I have also made good slides in the same
manner by treating 3% x 4)4 photographic
prints with oil. The projected pictures,
while less bright than those procured with
glass plates, present a softer effect and are
especially interesting in the case of por-
traits. Since the usual photographic paper
is quite heavy the lantern must be placed|
nearer the screen but if thinner paper could
be obtaimed the results would be quite satis -
factory if the usual distance were main-
tained.
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This department will award the following monthly prizes: First prize, $5.00; second prize, $3.00; third prize, $2.00.
The purpose of this department is to stimulate experimenters toward accomplishing new things with old a“paratus or old material, and for the most

useful, practical and original idea submitted to the Editors of this department a monthly series of prizes wi
f $2.00.

a prize of $5.00 is awarded; for the second best idea a $3.00 prize, and for the third best a prize o

and rough sketches are sufficient.

We will make the mechanical drawings. Use only one side of sheet.

be awarded. For the best idea submitted
The article need not be very elaborate.
Make sketches on separate sheets.

FIRST PRIZE, $5.00
AUTOMATIC FURNACE REGU-
LATOR

After having made and installed a fur-
nace regulator as described herewith, the
maker: can lie in bed and dream on of
the comforts of getting up with the house
already warm, instead of getting up a
half hour earlier to open the furnace
draughts, when the house is cold and
chilled.

Procure an alarm clock, a No. | rat
trap, the kind illustrated in the figure.
which sells for ten cents, several feet of
small chain or flexible wire cord, two
small pulleys and a piece of sheet iron
1§” x 1”7 x6”. This is all the material that
is needed. Other dimensions will vary
with different furnaces.

A small piece of wire one and a half
inches long with a small hook bent on top
is soldered to the alarm winding key. A
piece of cord is then fastened to the trig-

: «ger of the trap. The trap is then set

when ready to dampen fires for the night
and the cord from the rat trap trigger is
attached to clock, and the damper is
closed.

When this is closed, it will also close
the draught door; the alarm is set about
half an hour earlier than your hour of
arising. When the clock goes off, the
key will revolve, pulling the string at-

Alarm Clock Combined With a

Rat Trap, Solves the Problem of How to

An Automatic Furnace Regulator. This

the Furnace An Hour Be-

e Mm’nini3 and Have the
icely.

A; drdi_n; v

e
Buil
Device Will Start UE

fore You Rise in t
House Warmed Up

tached to the trigger, thus springing the
trap. This opens the damper and draught
door, and allows the fire to burn more
rapidly. -
Contributed by CARL S. MORGAN.

SECRET WRITING WITH ONION
JUICE

Squeeze the juice of an onion into a
v-ery small container. Then with an or-
dinary pen, dip and write. You will see
what you are writing while it is fresh,
but as it dries it will become invisible and
to the uninitiated the paper will be an in-
nocent blank. Your correspondent, upon
the receipt of this invisible note, should
heat a tablespoon and after wiping off
the soot, rub the spoon’s convex surface
well over both sides of the paper and the
writing will appear clearly in brown.

Contributed by C. NY

SECOND PRIZE, $3.00

MICROSCOPE STAND

I-.Iere is a sketch of a microscope stand
which is very easily made from a cigar

A Simple and Valuable Reflecting Stage For Use

With the Ordinary Type of Magnifging Glass.

It May Be Constructed From Cigar Box Wood,

Together With a Sm‘al(l._'lMirror and Two Pieces
o ass.

box and which aids very much in exam-
ining different objects, too small to be
seen with the naked eye.

The only materials required are a cigar
box, cigar box nails, a glass mirror and
a piece of glass.

This is how it works: The light comes
in at A and is reflected upward by the
mirror B. The object to be magnified is
placed on top of the glass C and the mag-
nifyving glass is also placed above the
object.

Contributed by FLOYD W. RAUSCH.

HOW TO REMEMBER POWER
FORMULAS

By the following mecthod the ordinary
power formulas may be very easily re-
membered :

First—Draw four circles.

Second—Divide them in half by draw-
ing a horizontal line thru them.

Third—Divide the lower halves
quarters.

Fourth—In the following order place E?,
E, W and W in the upper halves.

Fifth—Write the word “WIRE” one let-
ter in each lower left quarter.

Sixth—Place the following letters in
the right quarters in the following order.
R. R, I}, and I

After constructing the following form
a few times it will never be forgotten.
In the first w r equals E* and we would
of course extract the square-root of the
result, this would also apply to number
three, W/r equals I* and not I.

Contributed by D. BLODGETT.

a;' Means of These Four Simple Diagrams

hich Are Easily Memorized, a Number of the

Most Important Electrical Formulae Can Be
Kept Always on Tab.
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P THIRD PRIZE, $2.00

FULL SIZE COPIES WITHOUT A
COPYING CAMERA
First rate photographic copies of magu-
~*1e pictures, cartoons on comic illustra-
ns can easily be made without a copy-
r camera as follows:
[f the picture has printing on the back
must be removed. This is best done by
itting the back from the front. Past.
heavy piece of paper to each face of
» picture (front and back). When the
ste is almost dry pull the two sheets
ickly apart and the front half will he
mnd to be separated from the back hali.
Remove the picture from the heavy
per by soaking in warm water. After
ving the picture iron it with a flat iron
d parathn wax (candle wax will do).
iis renders the picture translucent.
Place the picture in a printing frame in
a dark room with either a sensitive plate
or film with the emulsion in contact with
the printed side of the picture. Make the
exposure by burning a match completely
about two feet in front of the frame.
Develop the negative in a rather weak
developer.

A Simple Process For Making Full-Size Copies
of Magazine Pictures, Cartoons or Comic Illus-
trations Has Alwags Been in Demand by Every
One of Us At Some Time or Other. The
Author Describes in the Accompanying Article
How to Do This Without a Copying Camera.
The Photographic Copg of a Comic Advertise-
ment Here Reproduced Was Printed Without
Making the Paper Translucent With Paraffin
Wax, and Which Resulted in the Reproduction
of the Grain of the Paper.

From this negative, which reproduces
every detail of the original faithfully, can
be made as many copies as are wanted.
The photographic copy here reproduced
was made without making the paper trans-
lucent with paraffin wax, which resulted
in the reproduction of the grain of the
paper.

Contributed b

WERNEK W. BAUMEISTER.
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Fascinating Experiments in Chemistry

How to Make “Solid Alcohol”

A tin can of about a gallon capacity is
the first requisite for this experiment, and
means for heating water in it. A short
mctal or glass tube, preferably “L” shaped,

N

Boiler -

rsfwm Line

?Fnu Wall

Apparatus Set Up for Making “Solid Alcohol.”

is inserted in the cork fitting the outlet
hole. To this is attached a piece of flexible
metallic gas-tubing about six feet long, ter-
minating in a tin can of about a quart
capacity. (A lard can is about right.)
Punch a nail-hole about an inch from the
bottom and put in a couple of short sticks
half an inch square. Now place a baking-
powder can in the quart can, supporting it
on the blocks of wood, and after inserting
the free end of the gas-tubing between
the tin cans, pack the upper portion of the
space with cloth or cotton.

If possible, arrange to have the boiler
can and double boiler on separate tables or
benches; but if this can not be done, put a
large board or metal partition between
them. This is to serve as a fire wall against
any alcohol vapor from the experiment
creeping along the table and catching fire.

Previous to setting up the foregoing ap-
paratus, grate or shave a cake of good
white hard soap into small pieces, and dry it
in an oven at a very moderate temperature.
The object is to drive out the large amount
of water which all soap contains, without
melting the material. This may take some
time; but it is better to take longer and be
sure the soap is dry, than to try to hurry it
and melt it. When the soap is perfectly dry
and powdery to the touch, fill the baking-
powder can about half full of (denatured)
grain alcohol. Since a baking-powder can
1s not always even water-tight, it is just
as well to take the precaution of testing it
for leaks with some alcohol. Now get up
steam in the boiler, and shortly after steam
passes into the space between the two cans,
the alcohol will boil. With a spoon, sift in
the dry powdered soap a little at a time,
stirring continuously. The soap will dis-
solve, altho the solution may be rather
muddy looking instead of clear. Keep add-
ing soap until no more readily dissolves,
adding a little alcohol occasionally to re-
place that which is lost from boiling. If
the solution does not boil as easily as at
first, cover it up with a little saucer for a
while. When as much soap as possible has
been dissolved, turn off the steam and let
the alcoholic soap solution cool. At a cer-

By O. IVAN LEE

tain point, it will suddenly freeze and
become completely solid. When perfectly
cold, run a thin sharp knife around the in-
side of the can, or immerse it for a moment
in a pan of boiling water, and you will be
able to slide out a white cylinder of “solid
alcohol.” It looks much like soap, except
that it is not quite so hard, and may be
cut into convenient-sized cubes or sliced
into smaller cylinders.

If a match is applied to one of these, it
will ignite readily and burn with a hot pale
blue %:me for ten minutes or so, leaving
a residue -of soap. The “solid alcohol”
should be preserved in friction-top cans
until wanted for use, as otherwise
the alcohol slowly evaporates. It
is very popular with campers be-
cause of its safety and conveni-
ence, for after one has cooked a
meal over burning “solid alcohol,”
the soap that remains may be used
to wash the dishes!

A Good Secret or Invisible Ink

Almost every one has wished at one time
or another for a good secret or sympathetic
ink—one that is cheap and easily obtainable,
really invisible when written, easy to de-
velop and easy to read when brought out.
An ink not generally known which answers
these requirements is a solution of chlorid
of ammonia, ammonium chlorid, or sal am-
moniac as the electrician calls it. It is used
for charging the wet batteries for ringing
door bells.

ScourMaAN G.

Dear Walter:
commands your
$ Secret Six John wanits wus
to go fishing Saturday.
presence at the Sign of the Seven Stars
Can you go?,
at Moonrise.

OaO
DAC

o

Yours,!
Charley

The Secret Summons.

Make a strong solution of this chemical
in a clean bottle, get a new pen-point (one
that won’t scratch) and clean the lacquer
from it b scrapin% sand-papering or wash-
ing in af;ohol. raw or write with the
solution on a piece of clean white paper,
viewing the writing horizontally against the
light to make sure that the pen point has
not “skipt.” You want a pen which is ab-
solutely dependable and won’t miss a dot,
since in use you will be writing “blindly.”

When the ink has dried, examine the
paper again very carefully to see if you can
make out anv trace of what you have writ-
ten. Very likely you can. If so, add a
little more water to the ink and try again
until nothing whatever can be detected on
the paper after the ink is dry. The idea is
to get the ink of such a strength that it
will coak info the paper without leaving
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an{_te]l-tale crystals of sal ammoniac an top.
o bring out the writing, heat the paper
written upon strongly. This can be accom-
plished by pressing with a hot flat-iron, or
heating in an oven or over any burner. A
little practise will soon give you the knack
of it. The writing will appear brown to
jet black, depending upon the amount of
heating, and is absolutely indelible, the lines
being virtually burned in.

How to Make a Powderless Cannon

Punch a nail-hole in the bottom of a
medium-sized tin can (2 Ib. size) with a
fairly tight-fitting cover. Take the cover
off a smaller (¥ 1b.) can and hold it up-
side down over a gas-jet. Turn on the
until the gas (which is lighter than air)
has filled the can and overflowed at the
bottom. Take the cover off the larger can,
then, holding it upside down next to the
small can, turn the smaller one right side
up under the big one just a moment. (Not
forgetting to keep a finger over the hole
in the bottom of the big can.) Then slip
on the cover of the big can still keeping 1t
upside down, and lay it lengthwise on the
ground. Put your foot on the can, take
a long breath, and touch a lighted taper
to the nail-hole. Results will be immediate.
gratifying and harmless.



www.americanradiohistory.com

Grand Opera by Radio

By NELLY E. GARDNER

BEAUTIFUL
woman, of world-
wide fame, stood
before the wire-
less telephone, in
the Hotel McAlpin, New
York City, on the night
of December 3rd. and
poured into its receiving
horn heartstirring notes
that were heard by men
far at sea. For Madame
Louisa Tetrazzini, grand
opera prima donna, had
offered to sing for the
officers and men of the
United States Navy. So
on that wintry night all
naval and commercial
vessels that were within
500 miles of New York—
providing they had their
instruments tuned to the
proper wave lengths and
had the wireless tele-
phone attachment — en-
joved their own private
concert by the operatic
star.
Between 9.30 and 9.45
p. m., other radio mes-
sages werc stopt, so that
all ships within the defi-
_nite radius might listen
to the beautiful music,
without interruption.
During that quarter of
an hour Madame Tetraz-
zini sang four songs—
three according to the

lustrious daughter of
Italy standing before the
telephone gazing at the
sheet of music in her
hand, and striving hard
to pronounce plainly the
words of our alien
tongue, so that all the
sea-going sons of Amer-
ica might understand!
And it is a pretty safe
guess that her song
reached many a brave
heart, and turned it to
the thought of the sweet-
heart, wife or mother at
home.

Madame Tetrazzini is
not only a great singer.
She is something infi-
nitely greater—a loving.
warm-hearted woman.
and a “‘good sport,” be-
sides. \When her pro-
gram was finished. she
stept to the ’phone, and
in broken English, called.
“Hello, Lieutenant, you
want some more* Well,
sure! I'm ready!” Then
once more, the singer
whose voice can com-
mand many dollars on

the concert and opera
stage, generously and
without pay, sent her

marvelous notes out to
the ears of the thousands
of men who were listen-
ing eagerly at the other

announced program, and end of the wireless.
one encore for good Again, in high spirits,
measure, Mme. Tetrazzini Singing by Wireless to the U. S. Navy Sailors. The Sailors Were and Slightly out of

Just before the clock

in” her apartment ticked 'A%% e

A Radio Teleg

the half-hour, Madame  Transmitted T
Tetrazzini’s  manager ’

called the radio-commu-  Reporting T
nication office of the

Third Naval District. in the Whitehall

Building, to make sure that everything
was in readiness. \When his question, “All
ready, Lieutenant®” was answered in the
affirmative, the musicians took their places,
the prima donna took her place in front
of the large receiving horn—and one of
the world’s greatest wireless telephone
concerts was on.

As she threw herself into the “Polo-
naise from Mignon,” it seemed as if the
singer had a vision beyond the walls of
the tiny room on the sixteenth floor of
that New York hotel. She was really
sending her song out on the cold seas to
the men in blue, and was trving to cheer
them with the loving warmth of her voice.
After she finished the joyous trills at the
end of the selection, her manager imme-
diately stept to the telephone, saying,
*‘Hello, Lieutenant, that is the end of the
first song. Wait thirty seconds, and Ma-
d?fr?"e will sing again. All ready. We're
off !

“Mignon” was followed by the “Rondo
di Sonambula” by Bellini. In this num-
ber, Tetrazzini takes the high “F" sharp.
for which she is justly famous. Her third

ru the Ether to the Shi
Thru Loud-SgeakiEg ;Ic‘lele hones.
ey Cou

on Their Ships, at Anchor or Running About the Harbor, or in Navy Yard Build-
me. Tetrazzini Was in Her Apartment in the Hotel McAlpin, New York.
hone Had Been Installed in Her Apartment and Her Voice Was

Es and Navy Buildings and Then Amplified
The *““Concert” Was a Wonderful Success, the Sailors
ear the Operatic Star Perfectly.—@Underwood & Underwood.

selection was the ever popular song,
“Somewhere a Voice is Calling.” It was
an inspiring sight—to the little group of
reporters in the doorway—to see that il-

Articles to Appear
in February Issue
of “Radio News"’

The Lafayette Radio Station -
Two Practical Radio Telephone
Circuits

By John Scott Taggart

.1 Detector and Three-Stage Ampli-
ficr for Fifty Dollars

By E. A. White and L. Hopkins

Using an Amplificr as a Detector

of Long Waves
By H, K. Dunn

.lmateur Radio and Its Future
By Pierre H. Boucheron
How to IVind Duo-Latcral Coils
By W. T. Prather
.0 New Type of “B” Battery
By Harry Boyce, Jr.
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breath, she called, “It’s
good? Yes, I am, Oh,
‘complimenti.” You speak
Italian? Thank you very
much. I'mso glad. Very
good, all right. My com-
pliments to all the sailors.”

Then, last of all, with a twinkle and a
chuckle, she called out the latest Broad-
way phrase that has caught her fancy.
You could never guess the final message:
of the dignified opera star to the young
men of America whom she had enter-
tained aboard our great ships! So we'll
let you into the secret. Tetrazzini's good-
night message to our men at sea was,
“Oh, boy!”

What wonder if some one of them
wanted to call back, “Some girl!”

The greatest care was taken in the
preparation of the room for this, the
world’s greatest radiophone concert. Every
curtain and ornamentation had been re-
moved. A small upright piano and a few
chairs were the only pieces of furniture
and the floors were bare. No persons
were present during the singing, except
her manager and the three accompanying
musicians, pianist, cellist and flutist. But
clustered in the doorway, where they
could see the little woman, but where
they could not distract her attention, was
a small group of guests and representa-

(Continued on page 1136)
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Radio Weather Report

The Photograph Above Shows Mr. E. A.

Stewart of the Physics Department of the Kansas

State Agricultural College Operating the Powerful Wireless Transmitter and Broadcasting

the Latest Weather Reports Via Radio
Report is Broadcasted Every Morning at 9.5S5.

to Thousands of Farmers.

This Radio Weather

All the Farmers Have to do to Receive These

Reports is to Install a Simple Receiving Set.

ARMERS will not have to squint at
the sky or wait for the paper hereafter
to know whether they had better hurry

and get in the creps. They'll get the

weather by wireless, That is, they will if
they care enough about it to put in a re-
ceiving set at a trifling cost and teach the
hired man or the farmer’s boy how to tune

it in. E. A. Stewart of the physics depart-
ment of the Kansas State Agricultural Col-
lege, has established a wireless weather re-
port service for farmers; the first of its
kind. Every morning at 9:55 he sends out
the day’s forecast. All the farmers have
to do is to equip themselves to receive it
and it is reported that many have already
done so. This picture shows the wireless
weather forecast station in operation.

Farmers in general are more or less
familiar with the operation and cost of ex-
perimental radio apparatus suitable for
receiving weather reports as well as stand-
ard -time signals sent out by the large
government stations in various parts of the
United States, owing to the radio experi-
mental stations erected and owned by many
of their sons.

The amount expended for the receiving
set suitable for this service depends, of
course, on how elaborate a station it is
desired to install, It suffices to say that—
thanks to the high sensitivity and reliability
of the vacuum tube, or Audion, and its
wonderful amplifying properties — small
size, efficient receiving sets can be ob-
tained at the present time at surprisingly
low prices.

Many, of course, who have a little time
and a thirst for experimental science, will
undoubtedly find much pleasure in buying
the parts and building their own sets, after
specifications given in various handbooks
available on the subject, as well as from
articles publisht in the various radio
journals.

New Loud-SpeaKing Telephone

HE Electro Amplifone here illustrated

is effective for interior loud-speaking

telephone and radio service. The in-
strument is adapted to operate on 110 volts
D. C. or on a 6 volt storage battery current.
It may be used on alternating current in
conjunction with a tungar vacuum bulb rec-
tifier. The two sockets in front accommo-
date two 10 volt lamps for resistance pur-
poses. In the perfected electric control box
the resistances are incorporated in the form
of a variable potentiometer for 110 volt
supply, or a choke coil for 6 volt storage
battery operation. The equipment can be
used with a hand microphone, chest trans-
mitter or electric tone arm.

With a standard size control box of the
type here shown, one up to any reasonable
number of loud-talking receivers can be
connected up and successfully operated
without diminishing the volume of speech
in any one receiver, it is claimed.

The shunt potential across the transmitter
averages 415 volts when operating this sys-
tem on 110 volts D. C. The transmitter is
of the single button form (granule type)
consuming .22 ampere.

The receiver is enclosed in a heavy nick-
eled spun brass shell, measuring 3x3 inches.
The receiver operates with a vacuum be-
tween two diaframs.

The receiver consumes 65 milli-amperes;
the winding is of the high impedance type.
For radio work, the receiver is fitted with
the audion transformer enclosed in the
shell, adapting it to con:ection in the plate
circuit of an audion. A specially shaped
metal horn has been developed for use with
the loud-talking receiver. It has already
found a large field of usefu'ness in hos-
pitals and other institutions for such uses
as transmitting music to the patients’ wards.

The electric tone arm is fitted with an
improved form of phonographic reproducer

which can be reversed instantly to play
either lateral cut or hill and dale records.
It has been found by the designers of this
apparatus that superior results are obtained
by using the non-tapering form of tone arm.

With this loud-talking telephone appa-
ratus installed in a public institution such as
an auditorium, an ordinary talking machine

New Loud-Speaking Telephone Which is Adapted for Use on Telephone Circuits as Well as
The Combination Tone Arm and
is for Use in Transmitting Phonognph Music to Any Number of Loud-Talkers.

Radio Receiving Circuits.

fer and Control Box is Shown at t|

used in conjunction with the special tone
arm and the control box shown, together
with a number of the loud-speaking receiv-
ers, as many as several thousand people
can be entertained at one time. The makers
of this apparatus have also devised a lond-
speaking set for use by aviators and show
window demonstration sales purposes.

ransmitter at the Left ‘
The Trans- -

e Center With Hand-Type Transmitter Lying on Top. The

Special Loud-Speaking Receiver Appears on the Right.
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The Hall Jet Relay for Recording

Radio Signals

By PROF. RALPH D. DONER

VERYBODY knows that wind

blowing over a body of water

causes waves, but few persons un-

derstand the underlying principles

involved, while a still smaller num-
ber perhaps are aware that such waves
are closely related to the blowing of a
flute or an organ pipe and to the record-
ing of radio signals automatically. Let
us examine the theory of water waves and
see why this is so.

In Fig. 1, we have the motion of the
wind represented by arrows. In each
trough there is a whirl or vortex “V",
rolling along on the surface of the water
and “under the wind” just like the rollers
in roller-bearings. The small arrows per-
pendicular to the surface of the water
show the action of these air currents on
the water, a pressure downward in the
troughs, and a suction upward at the
crests. Thus it is seen how the wind
tends to maintain the waves. This action
of the wind may be deduced also from

apparent that any particle in the jet tends
to vibrate more and more from the natural
path of the jet, once it has been started,

which the sound is reflected back to the
base of the jet, having to travel twice
the length of the pipe, WL. It is neces-

Air Air Stin air Nozzke A=
- [z v g AN ] ;f'r €
a2 260N D 22
/™3 B Ry O Y Y
St air \V@‘ s

g4

These Diagrams Show Some of the Remarkable Actions Taking Place in a
Which Phenomena Are Taken Advantage of in the
ignals at High Speed Over Distances as Great as That
auen, Germany, and Chicago, IlL

Been Successfully Used in Recording
Existing Between

and this start is extremely small. It is
found that the jet breaks when this wave
form has attained only a very small
amplitude compared with the size of the

[
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Fig. 7

Several
ith One. to Two Stages of Audion Amp
eceived Signals.
thé Jet J, the Flare of the
Changing the Resistance of the Circuit

Bernoullis' principle, namely “where the
velocity (of fhie wind) is greatest, the
pressure is least. and vice versa.”

. Suppose now that we replace the water
by still air, Fig, 2, and the wind by a jet
of air issuing from'a nozzle. Here again
we will ind Nature providing roller-bear-
ings in the form of vortices “V", so nu-
merous and irregular that they form an
a!most continuous sheet separating the
movilg jet from the surrounding still air.

‘hese vortices begin soon after the jet
leaves the nozzle, and are the result of
extremely slight irregularities always
present when a fluid issues from an orifice.
They increase in size because, as we have
just noticed, in a trough the pressure is
greatest, which deepens the trough, and
causes a larger vortex, creating a greater
pressure, and so on.

. Similarly a crest tends to grow larger
and larger. - The flapping of a flag is a
good example of this, as well as the
eddies caused by an oar in water. The
result is a sudden break, flare or rupture
of the jet. Such a self-stimulating ac-
tion is said to increase exponentially.
This wave form imprest on the jet by
these vortices, travels at about half the
speed of the air in the jet; hence it is

Fig.8
Diagrams Showing How the Com?rest Air Jet Relay Has Been Successfuliy Used,

Whenever. a Sound From the Telephone Receiver T
Jet Lowers From A to C,
and Causing Relay R-1 to Actuate the Tape Recording
Electro-Magnets R-2.

Cenlral Stotran

'
Fig.9

ification, in Order to Effect a Tape Record of the

mpinges Against
Cools the Wollaston Wire Coil C,

jet, and the jet appears to be undisturbed
almost up to the break itself.
Experiments show that the vibrations
of sounds in the neighborhood of the jet,
cause these vortices to start sooner, more
regularly, and with greater intensity, thus
causing the break to occur nearer their
orifice, as shown in Fig. 3,—“A" being
the natural position of the break, and “B”
the position when sound strikes the jet.
It is also found that the more intense
the sound the nearcr “B” is to the orifice;
and that the greater the velocity of the
jet the sooner the break. Such a jet is
called a “sensitive jet,” and is similar to
the well-known “sensitive flame.”
Figure 4 shows how a jet may be made
to react on itself by placing a wedge in
its path. When it strikes the wedge so
as to produce a condensation C: this ef-
fect travels as sound and strikes the base
of the jet at “A”, which in turn, when
it reaches the wedge, causes a condensa-
tion C. on the other side, and this im-
pinges as a sound wave at B, etc. The
pitch of the sound produced will be found
to vary with the velocity of the jet and
inversely with the distance to the wedge.
Figure 5 is an organ pipe and differs
from the above only in the manner by
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Fig.5
et of Air, and

‘‘Hall Relay,” Which Instrument Has

sary that the jet have such a velocity
that the time taken for sound to travel
2 WL, is the same as for an effect pro-
duced on the jet at “N” to reach “W”,
or at least some simple fraction of that
distance, as ¥ or 1/3 of NW, thus keep-
ing in step and building up the vibra-
tions. The blowing of a flute is no
different in theory, hence no further
explanation is needed.

Dr. Hall of Chicago has invented sev-
eral methods of using this sensitive jet
in the recording on tape of wireless sig-
nals. The arrangement is shown in Fig.
6. The air jet “J” issues from nozzle
“N” and breaks at “A”, after passing
thru the center of a helical coil “C”, com-
posed of fine platinum wire, supported
on four posts. The wire is soldered to

(Continued on page 1130)
LR
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This Sample of Tape Record Was Obtained
While in the University of Chicago, in the
Spnnps of 1919, During the Peace Eonference.
The Station Copied as Nauen, Using an
Eight-Wire, 400-Foot Antenna, About 150 Feet
or More High, and an Audibility of About 60.

10 and 11 Show Some Features of the
Special Tests Carried Out by Prof. Doner With
the Hall Jet Relay. The Fluctuations of the
et When Acted on by Sound Waves From

Were Made Visible on the Screen by Means
of a Powerful Light From the Carbon Arc
Shown at the Right.

Figs.

L
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Messages Typed at 100 Words Per Minute

a very interesting and remarkable

invention which has recently been
Aancinlatad Koo \ o PO | -~ -

THE accompanying photographs show

so reports claim. The messages are first
transmitted to a perforating machine and

Via Radio

then to the automatic typewriter at a rate
said to equal a speed of 100 words per

minute and more.
M ln e e — —_ _an . .
1~
h
h
)-
f=

forated paper the automatic

typewriter.

tape to

Many inventors in all parts of the world
have taken out patents on automatic type-
writer arrangements for use in radio, but
none of them have ever been able to give
a satisfactory demonstration of their per-
fected apparatus.

Once such a system as this is perfected,
it will mean a great deal to radio, as the
present system of dot and dash codes, is
of course nothing but a makeshift and
what radio and electrical engineers want,
and have a right to expect to see very
shortly, is the perfection and adaptation
of an automatic transmitting and receiving
apparatus which will send out and pick

e "

New English Radio Typewriter Inveation by
Means of Which Messages Can be Typed at the
Rate of 100 Words per Minute or More. The
Typewriter is Operated by a Perforated Tape.
T{u Will Mark a Great Step in Advance in the
Radio World, as the Ordinary Operator Cannot
Receive at a Rate Exceeding 40 to 50 Words
per Minute Aurally.

wune e

up at high speed, pre-arranged series of
signals, the successive and ever-varying
groups of which, will, when interpreted
by the receiving machine, cause the letters
of the alphabet to be printed on a paper
tape or roll, in the same manner as the
telegraphic printers now operate over a
single telegraph wire between the larger
American cities.

StocK BroKers Find Radio Useful

HE accompanying photograph shows
one of the latest wireless telephone
sets in use in a stock broker’s office

in Berlin, Germany. With these wireless
’phones, financial and stock reports are
radioed over any desired area, depending
upon the power of the transmitting set.
It is claimed that with this method, the
reports are transmitted and received b
customers (who, of course have to install
a simple radio receiving set in their offices
or homes) much earlier than with the
usual ticker service by wire.

The photograph shows the wireless
'phone operator sending out stock reports,
while the man at the right is shown in
the act of receiving radio reports.

Recently, for the first time in the his-
tory of Wall Street, the radio telegraph
supplanted the ordinary telegraph lines
in the carrying on of stock market opera-
tions between New York City and Chi-

The Accompanying Photograph Shows a Wire-
less Telephone Installation in Use by a Berlin
Broker. Recently Wall Street_Stock %roken in
New York Clt* Employed Radio Telegraphy
for the PFirst Time in the History of‘ 'lplut
Famous _ Street. Stock Transactions ‘‘Via
Radio” Were Carried on Between New York
City and Chicago When a Heavy Storm Dis-
rupted Traffic by Wire. It is Intended to Make
This  Feature of Radio-Communication Stock
Service a Permanent Asset, as Many Thousands
of Dollars Have Often Been Lost Owing to
Telephone and Telegraph Lines Being Severed

by Severe Storms.

L

cago. The wire lines were disrupted by
a heavy storm carly one morning, and
during the final hour of trading on the
New York Stock Exchange, one well-
known concern conducted business with a
firm in Chicago, by wireless.

The arrangement for the service was
made hastily with a radio communication

service, which will operate wireless be-
tween New York, Cleveland, Detroit and
Chicago. This service has not beea for-
mally opened; in fact, it was an invita-
tion to the opening of the service quite
recently, which gave the president of the
New York stock concern, the idea of try-
ing the service at once.

The reply was received three minutes
after it left Chicago. Several later mes-
sages were answered in from seven to
eight minutes. In the case of each brok-
crage house, however, the message had
to be telephoned to the radio station in

1100
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the respective cities and this caused some
little delay that could be eliminated by
the use of private wires for this purpose.
One of the officials of the New York Stock
Exchange said he believed that a half
minute would suffice for the transmission
of an order, with the telephone part of
the arrangement working to better ad-
vantage.

After the close of the stock market,
the operations by wireless were checked
V over the private wire between New

ork and Chicago, and it was found that
not a single mistake had been made.
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Acoustic Diafram.
(No. 1,356,399. Issued to Simon
David Paddack.)
This invention relates to the mak-
ing of acoustic diaframs. The in-

A

P il

ventor melts together by the use of
heat, 40% of shellac, 507 resin
and adds to this 10¢¢c powdered glass.
He then adds enough wax to make a
considerable layer of it over the
surface of the molten mixture. He
then passes blottinf paper_thru the
molten mixture a little wider than
the finished diafram and then allows
the Dblotting paper to pass thru
heated rollers, which torce the
powdered glass into the paper mak-
ing it denser and harder and re-
moves the surplus wax. The result
ing diaframs used in phonograph
sound-boxes give excellent results.

Helicopter.

(No. 1,350,455. Issued to Peter
Cooper Hewitt.)

The helicopter here shown was de-
scribed in past issues of this maga-
zine. There is a car connected per-
manently to a shaft thru which pas:
two driving shafts for the vanes or
propellers. These are so arranged
that they rotate in opposite direc-
tions even when acted upon by only
one motor due to the bevel
gear arrangement on the motor and

drivinF shafts. Vanes are connected
to incline the car which inclination
assists in the forward motion of the
machine itself. The propellers are
each over 40 feet in diameter and
the angle at which they are mounted
upon the shaft is wvariable. Inci-
dentally, these same blades do not
start at the axis of the driving
shafts but at a considerable dis-
tance from them as there is very
little thrust obtained near the hu
of a propeller.

Pleasure Railway.
(No. 1,356,412, Issued to Frank
‘Aloysius Smith.)

This is a very novel system of
providing pleasure by the use of a
rajlway of peculiar_design and con-
strustion. It consists of a means
whereby cars of an elongated shape
made to accommodate two persons
in a lying down position are hauled
up an’ incline at the top of which

S

By

car assume. A device is provided
whereby the car comes into an up-
right position at the end of the
course, thus assisting in bringing
the occupants into an upright posi-
tion again.

Stereoscopic Movies.

(No. 1,358,685, Issued to William
L. Friedman.)

There are several features to this
invention which the inventor claims
will enable people to view motion
pictures and obtain the same sense
of relief as is found in stereoscopic
pictures. Essentially, the device
consists of the regular projector
which is placed in back of the screen
and projects the picture upon a
translucent screen so that those on
the opposite side can see it. For
this reason the theatre does not
have to be darkened to view the
picture. In front of the screen is
placed a sheet of glass, such as

Venetian glass, which has a minute-
ly waved surface but thru which
the picture can be seen and in
front of the Venetian glass, is a
very large lens, the curvature of
which is not great enough to create
magnification or distortion of the
picture and yet sufficient to allow
for some slight refraction. The
audience can then see the motion
pictures in truc relief.

Non-Sinkable Boat.

(No. 1,355,937. Issued to John J.
Brosnan.)

A method for preventing a
boat from sinking and reducing
rocking is the subject of this patent.
When not in use, frames hinged to
the side of the boat are held in an
upright position. These frames are

rovided with casings of sheet steel

ermetically sealed and filled with
comprest air. The boat in itself is
also provided with a false bottom
so that any cargo which would be
injured or rendered cxplosive by
coming in contact with water can
he kept safely because the cargo will
continue to float in this false bot-
tom.

If the boat has been hit, two

reels play out the rafts or floats and
at the same time Fluygers are
forced out by means of air pressure
behind respective pistons.  This
readily holds the frames down near
to or on the surface of the water
and prevents the boat from sinking;
or in case it is used in a storm, pre-
vents excessive rolling and pitching.

Overhead Transportation
Apparatus.

(No. 1,355,911. Issued to Rolland
C. Riddick.)

This invention aims to provide
for an overhead carrier ot great
simplicity which will allow for quick
and economical means of transpor-
tation for passenger or freight ser-
vice. It consists of a conventional
airplane construction  which will
have sustaining qualitics and re-
lieve the supporting structure of
weight, reduce friction _and permit
much greater speeds. The idea in-
corporates many novel automatic
controlling mechanisms so as to vary
the craft in elevation, and inclina-

tions of the track and also vary the
controls for properly rounding
curves, the carrier being banked for
this purpose, which banking assists

in preventing the tendency of con-
tinuing in a straight coursc. The
power for turning the propellers is
supplied by means of either elec-
trical or gasoline motors, the lat-
ter having their fuel supply within
the fuselage-like body of the trans
portation contrivance; the electric
motors could be supplied by power
by the usual iethod, that is, by
contact with power rails. Much
reater speeds are promised in that
riction upon rails is negligibly
small, the air friction being the
greatest factor which this transpor-
tation system has to contemd with.

Brake for Airplanes.

(No. 1,356,289. Issued to William
Edward Karnes.

This is a very clever invention
the purpose of which is to enable
an airplane to stop quickly reducing
the landing speed and avoiding colli-
sion while in the air. Secured to
the tail portion of the fuselage is a
frame between the beams of which
are a series of vertical shafts pro-
vided with cranks at the upper ends,
and fitted with blades so designed

tnat when closed they slightly over.
lap each other. E{xch series of
cranks, with their respective crank
arms, are connected together by
means of a rod and communicate
by means of cables to control levers.
When the gates are closed, sufficient
resistance 1s offered to bring the
machine to a standstill after it has
traveled only a short distance.

Amplifiers for Auditoriums.

(No. 1,358,053. Issued to Henry M.
Bascom.)

There _has always been consider-
able difficulty experienced due to
the fact that when telephonically
t\:ansmmmf sounds, the sounds ar-
rived at the distant amplifier and
loud-talker considerably in advance
of the sound of the speaker’s voice
conveyed thru the air. In large
auditoriums such a disturbance be-
comes very disconcerting. The in-
ventor has here produced a means

whereby the sound is recorded upon
a steel wire or tape and then by
properly spacing the take-up coils
and regulating the speed of tape
travel, and finally amplifying in (Iu-

usual manner, the speaker's voice
and the sound from the amplifiers
are heard simultaneously.

Floating Fortress.
(No. 1,350,667. Issued to Julien
Ortiz.)

A new form of armored float for
use at sea as a means of coast de-
fense is the subject of this patent.
Many of these can be anchored at
various strategic points along the
coast for the purpose of guarding
against the ap{)roach of enemy sea-
craft. Each fortress consists of a
float which may be submerged if de-
sired and which contains two tor:
Redo tubes and propellers parallel

ut offset on opposite sides of the
diameter of the Lull, so that by
operating these pmpeilers any tor-
pedo tube may be brought into line

TS T

Nets are sus-
pended from the outriggers to pre:
vent a counter torpedo attack and
two decks are provided with guns.
A motor operates ammunition hoists,

with the enemy craft.

air and water pumps. etc. The ves-
sel is submerged by introducing
water into the lower compartment,
or by drawing up the winde chain
and thus dragging the entire fortress
beneath the Fc\'el of the sea.

Telephonic Transmitter.

(No. 1,356,190. Issued to Bertram
Sydney Cohen.)

This invention is intended_to al-

low for telephonic transmission by

\] .

placing the transmitter against the
throat of the user and it is oper.
ated by the vibrations in the throat
instead of by the waves of sound
issuing from the mouth. This will
be of particular value in places
where there are external noises such
as those produced Ly machinery in
the neighborhood of the user. It
consists of a microphone of the
usual carbon granule type. At one
end of the transmitter is an_in-
sulating disc connected to the micro-
phone via the inserted screw. This
when held against the throat of the
user permits contact at its center
and allows for the compression and
release of the carbon granules in
the microphone.

1101

e~ — ——— -——

“WWW americanradiohistory com

———

———



www.americanradiohistory.com

What To Invent

HERE are many needed improve-
ments yet to be discovered for the
phonograph, because there is much
room for improving the tone of the
standard talking machine, which is
far from being perfect. Considerable profit

Instead of Stickin
gaph Needle, as
enius Devised a Simple Improved Form of
Phonograph Needle Like That Shown, for Ex-
ample, with a Hump in It? The Steel Needle
Seems to Be Too Rigid and Causes Many False
Notes and Scratches to Be Transmitted to the
Sound Box and Thence to the Am lif{ing Cham-
ber, Whereas the Hump at B ould Seem to
Absorb Some of These False Vibrations.

to a Rigid Type of Phono-
own at A, Why Hasn’t Some

should result for the inventor succeeding
along this line of endeavor.

have in mind improvements on the
sound-box, on the needles, on the records
and on the composition from which they
are made.

There is not a perfect sound-box on the
market today, nor a perfect needle, nor a
perfect record. The gest sound-box made
does not reproduce music as well as it
should to give entire satisfaction. A sound-
box that will eliminate these faults will be
very welcome to the millions of phono-
graph owners desiring better music from
their machines. But to accomplish this
great improvement, it will be necessary to
keep away from the beaten (Faths of pres-
ent sound-box design and originate a
construction cntirely different from the
kind now used.

The best records used are most imper-
fect. They produce too much surface
noise, wear down too soon and are too deli-
cate for general use. An improved record
overcoming all these drawbacks certainly
will have wonderful success, both musically
and commercially.

However, this month’s suggestion deals
with what I believe to be an improvement
on the ordinary steel needle used almost uni-
versally today. In my opinion the straight
steel needle is too stif—not flexible enough
to eliminate the ever present scratch when
playing. To overcome this fault and im-
prove the tonal quality of phonographs in
general a distinct departure in needle design
should be made. Possibly a steel needle,
made with a hump midway between point
and end, would do away with the annoying
scratch so much in evidence with the
straight needles.

This hump, as illustrated, would add
greater flexibility to the needle, make it
more springy, thereby equalizing the weight
of the sound-box against the record
grooves, as well as act in the form of a
guide when inserting the needle.

The more flexible the steel needle, the
softer will the tone be, and there will be
less surface noise from both the needle
and record. A design similar to the one
described should greatly improve the tone
and sell in great quantities.

Improved High Chair

If little babies could talk to their parents
and intelligently express themselves on the
subject of infantile accessories, I am sure
the majority would unanimously vote to
banish the present inefficient h:gh chair.

By JAY G. HOBSON

With a little explanation, the parent would
soon realize the inability of this common
design to meet all requirements as desired.

As soon as James Junior is old enough
to sit up and say “Da-da,” he is placed at
the head of the family table in his new high
chair, a safe distance from the spillables.
A year or two finally passes, when some
Sunday morning Daddy finds his mush-
room son about grown beyond the confines
of his baby chair. His little knees bump
against the table and this makes the chair
very undesirable to the little rascal, who
squirms around peevishly, almost knocking
his glass of milk over here, and spilling his
gruel over there, until Mama and Papa
are so inoculated with the nervous germ
that they determine to exile said high chair
to yon attic with many other forgotten
antiques; or, perhaps, until needed again.

Then, as a makeshift, they employ one
of the dining-room chairs, with books and
some cushions to provide semi-adult sitting
facilities for the young specimen of man.
But this arrangement is tricky, under their

= =

For Generations We Have Had with Us Baby’s
High-Chair with a Single Fixt Height. Now,
Why Is It Someone Has Not Given Us a Simple
Adjustable High-Chair Like That Shown in the
Illustration, So that as Baby Grows, We Can
Simply Remove a Section from the Four Legs and
Lower the Chair, Each Section Being arked
with the Different Age Year.

youngster’s wiggles, making all sit on pins
lest he precipitate himself to the floor. So
this condition continues for want of a bet-
ter improvement.

Here it will be seen an improved high

For Those Who Travel, Why Is There Not
Available a Simple Tie Presser, Like This One?
Something That We Can Hook Up to the Electric
Light Circuit and Operate Like Those Large
team Mangles We See in Steam Laundries.
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chair is needed badly; one that could be
adjusted in height to the age and size of
the child using it; one with legs made in '
sections to be removed and shortened as
the child grows larger and older. No

And Speaking of Salt Shakers, Here Is a New
Wrinkle Which Would Seem Valuable Enough to
Warrant Its Being Put on the Market. On Dam
Days When the Salt Will Stick, You Simply Pus
on the Shaker Rod Which Loosens the Salt in
the Container, and Also Jizflu Some of the Sakt
Thru the Top by Means of the Needles Shown.

doubt one similar to the illustration would
be just the trick and undoubtedly some-
thing of this kind would soon receive hcarg
approval from thousands of parents wi
fast-growing children.

Traveler’s Tie Presser

Irons may come and irons may go, but
wrinkled ties will be with us forever. The
traveling public always have, and appar-
ently always will find it almost impossible
to keep their ties and scarfs properly prest,
living in hotels, on trains and the like,
because these homes-for-a-day accommo-
dations do not provide irons nor pressing
service of sufficient worth to get small
articles ironed neatly. And in view of
this condition, it appears to me a smal
electric tie presser would capture the
hearts of all the “away-from-homes”, be-
cause it could be quickly attached to the
ordinary light socket and the ironing of
small articles could be done quickly in the
hotel room.

Imagine a compact tie presser made of
two small rollers connected movably to-
gether, something in appearance Like the
clothes wringer, if you please. lnside one
of these highly polished metal rollers
woilld be secured a resistance coil to supply
the necessary heat for pressing ties
drawn between the rollers as shows. The
men-folks would not feel so sissy toting a
device of this design around, but mo pos-
sible inducement could get them to carry a
lady’s small iron. Some day our nati
publications will offer such a contraption
for men thru their advertising, and frugal
people will welcome it.

New Departure Salt Shaker

Patents galore have been allowed by the
United States Patent Office for salt dis-
pensers, but in all these years of advance-
ment none has succeeded in inventing a
perfectly satisfactory salt shaker. Strange
as it may appear, every device in use today
for this purpose is about as efficient as the
old ox-team was for transportation. The
next time you dine out, notice the kind
of salt shakers used in the café, and notice
how perfectly they don’t work, if the day
happens to be rainy.

The trade mark slogan of one prominent
salt compan{ says: “It Pours When It
Rains,” but I happen to know that this is

(Continued on page 1132)
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Scieritiﬁc Humor

Or Dante’s Inferno.—When it comes
to listening to a banker’s attempt to ex-
plain the mysteries of exchange we prefer
to read Einstein on Relativity.

—Geo. Ulrich, Jr.

He Who Kicks Succeeds.—Two frogs
accidentally fell into a large can of milk.
They began at once to struggle for free-
dom, leaping for the top, but always fall-
ing back. One of them very soon became
discouraged and began saying: "It ain’t
no use; it ain’t no use.” But the other
one kept on striving and said: “I'll never
give up.” When several hours later the
frogs were discovered in the milk, the
one that said “it ain’t no use” was dead,
and the other one was sitting on a cake
of butter singing, “I'll never give up.”

—B. H. Lyon.

The Face
Value of As-
tronomy. —
Dick: “I don't
think that the
lecture would
have interested

you. It was all
about sun
spots.”

Daisy: “Oh, was it?
would have interested me, for I have been
a martyr to freckles all my life.”

—Sydney Hoffman.

Then it certainly

Off Color.—Professor
class): “William, name
mentary colors.”

William: “Powder and paint.”

—Shannon Jones.

(in  science
two comple-

Our Office Uses Both Systems.—He
(addressing a_young stenographer) : “Do
you use the Hunt system or the Touch
system?”

She: “The Hunt system is new to me.
Explain it, please.”

He: *Well, in using the Hunt system
you write one word and ‘hunt’ for the
next one, and in using the Touch system
you are always ‘touching’ the boss for
more pay.”—Ben H. Lyon.

He Might
Have Bought
a  Muffler. —
Agent: “I have
here a little in-
vention to
make the voice
ca“y fﬁrther.’l’(

: Mr. Henpeck :
“For goodness’ sake, don’t tell my wife.”
—I". L. Sloter.

Domestic Geography. — Teacher:
“What are the four seasons?”

Johnny: “Pepper, salt, vinegar and
mustard.”—Mildred Webb.

A New “Spring” Song.—First Scien-
tific Bug: “If I were to take a heavy steel
clock-spring and wind it up tightly, then
place it in a porcelain dish and dissolve
it in nitric acid; where would the energy
stored up in the spring go to?”

Second Scientific Bug (thoughtfully):
“Why, I suppose it would tend to make
the acid ‘stronger.’”—I. Hector Graham.

Disconnected.—Minister (at close of
sermon) : “We shall now sing hymn num-
ber A

Operator (rousing from nap): “The
line is busy.”—Harry Humberston.

FIRST PRIZE $3.00

Still More
Wonderful.
— Scientist :
“This pearl
comes from
an oyster;
isn't that
wonderful of
nature?”
Freddie:
That's nuth-
in’, my sister
has a whole string of them that she
got from a lobster.”—Adolph F. Lonk.

He’s Probably on the “Star”-board Side.

Twinkle, twinkle, little star,

How I wonder where you are;

High above I see you shine;

But, according to Einstein,

You are not where you pretend,

You are just around the bend;

And your sweet seductive ray

Ias been leading men astray

All these years—O little star,

Don’t you know how bad you are?
—Donald N cwton.

A Second Einstein.—Teacher (playing
a record): “Johnny, what is it called
when four people are singing?”

{‘olmny: “A quartette.”

eacher: “What is it called when two
people are singing, William ?”

William (after a moment’s hesitation) :
“A pintette!"—Joseph Humphrecy, Jr.

LL jokes accepted and pub-
lisht here are paid for at
the rate of one dollar each,

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

We Really Can’t Print This One.—
Professor of Engineering (just after a
lecture on the construction of bridge
piers): “And now who can describe a

2

coffer dam:

Student: “Well, Professor, the other
day I walked in the country and saw a
cow swallow an apple, and I thought she
would cough her damn head off!”

—Russell F. Daniel.

Monkey Business.—An auto tourist
was travelling thru the great Northwest,
when he met with a slight accident to his
machine. In some way he had mislaid his
monkey-wrench so he stopt at a nearby
farmhouse where the following conversa-
tion took place between himself and the
Swede farmer:

“Have you a monkey-wrench here?”

“Naw ; my brother he got a cattle rench
over there; my cousin he got a sheep rench
further down this road, but too dam cold
here for monkey rench.”

—Pierre H. Boucheron.

Sometimes
the Thumb
“Strikes” Too.
—Mr. H.: “Do
vou know I can
strike nails like
lightnin%?"

Mr. “Is
that so?”
Mr. H.: “Yes, lightning never strikes

twice in the same place ”"—Fyank Holi.
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An Eye-Opener.—Holding her close to
him, he gazed into the unfathomable
depths of her gazelle-like eyes. Acute
anxiety was exprest in every line of her
fair face. Ever and anon a sigh seemed
to rend her being with its intensity, and
she gazed into his face as though she
would read his very soul.

For many minutes thus they sat, neither
speaking, each gazing into the other’s eyes.
. “Yes,” said the oculist at last; “one eye
is seriously affected, and, if not treated im-
mediately, will develop a decided squint.”

—No Name.

We’ve Been There.—Cop: “Hey there!
you can't stop here, you know.”

Motorist: “Can’t, eh? You don’t know
this car.”—P. E. Householder.

Or to Lick a
Spoon. — Fair
One on board
ship: “Captain,
don’t you think
it is cruel to

box a com-
pass?”
Captain: “Not

any more than
to paddle a
canoe.”

Joe Radomsky.

O. K. Till Their Fuse Blew Out!—
Their meeting was mutual. She being im-
mediately attracted by his magnetic per-
sonality, while he was not repelled, for
his lips soon made contact with hers, and
the sparking grew intense. He proposed
with lightning-like precision, then they
were united. Their friends were electri-
fied. Wasn't it shocking?

—K. K. Loafbourrow.

Or Nitric Acid.—Head Nurse: “Rub
him well with glycerine every two hours
in the daytime.”

Foot Nurse: *“What shall I use at night,
nitro-glycerine >’—Sterling Gleason.

A Born
Mathema-
tician.—‘I saw
your sister on

the street to-
day.”
“Yes? How

dig she look’?"

know, I didn’t see her face.”
“Then how did you know it was her?”
“Oh, I'm pretty good at figures.”
—A. F. Lonk.

Solid Ivory.—Professor (in physics) :
“Jac,lf. give me a good illustration of den-
sity.

Jack: “I don't know.” . .

Professor: “A very good illustration,
Jack.”—Shannon Jones.

How Does Bird-Seed Work.—A
teacher was instructing her pupils in the
use of the hyphen. Among the examples
given by the children was “bird-cage.”

“That’s right,” encouragingly. “Now,
Tommy, tell me why we put a hyphen in
‘bird-cage’?”

“It's for the bird to sit on,” was the
startling rejoinder.—Mary Braverman.
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Which is Heavier—Wet or Dry Air?

1074) _Guy R. Phillips, Camden, N. J., asks:
. Q. 1. I have always tﬁought that moist air

eavier than dry air, as seems evident here,
where on f%?gy days the air or clouds of vapor
hang low. Nevertheless, prior to all rains, baro-
metric pressure falls. Can you explain this?

. 1. In the January 1921 issue in the article
on “Science and the Weatherman,” Dr. Scarr,
Director of the New York City Brarch of the
J. S. Weather Bureau, gives the reasons for the
fall in barometric pressure, and you will note
from that article, that the cffect of moisture in
the air has very little effect on barometric read-

ings.

ﬁ\.refcrence to the second part of your query,
we cite below the facts indicating the weight o
moist or dry air, as given by Prof. F. L.
Darrow.

A liter of dry air at a given temperature
weighs more than a liter of wet air at the same
temperature.  This is true for the following
reasons:

1—Water vapor is lighter than air. One liter
of air at standard conditions weighs 1,293 grams
while a liter of water vapor under the same
conditions weighs .8043 grams.

2—By Avagadro’s hypothesis, “Equal volumes
of all gases at the same temperature and pres-
sure contain the same number of molecules.”

3—Therefore a liter of saturated air must
contain fewer molecules of air, their place being
taken by the lighter molecules of water vapor.
It is just like mixing oil and water. A liter of
the mixture will weigh less than a liter of the
water _alone.

4—If a liter of dry air is weighed and then
allowed to come in contact with water it will
become saturated and its volume will increase.
thereby making the weiﬁt of a liter of the mix-
ture less than it was before.

5—As the air becomes more humid the baro-
metric pressure falls. 5

If, however, air is saturated with water vapor
and its volume is kept constant by artificially
increasing the pressure upon it, the weight of
a liter will of course be more.

Another fact in this connection is the follow-
ing: If a gas is confined over water, say when
the temperature is 20 degrees Centigrade and
the barometer reading is 760 millimeters, then
the combined pressures of the gas and the water
vapor present will be 760 mm of which 17.4 mm
will be due to the water vag)or and the balance,
or 742.6 mm to the gas. Therefore, only 742.61
760ths of the volume will be gas, while the rest
will be water vapor.

\.Ireeland Oscillator

(1075) A. Walter Ward, Hartford, Conn.,

writes: .
For name of an instrument developing

hi frequency currents without any moving

TS,
paA' 1. For obtaining a frequency of 1,000 cy-
cles or more without the use of rotating vibrat-
ing or moving parts, results can be obtained
by the use of a Vreeland vacuum tube oscillator,
or higher frequencies can be readily obtained by
the use of an oscillating audion.

Thermo-couple Metals

1076) _I. Cline Boone, Wirtz, Va., asks:

. 1. For some general information on ther-

mo-couples. o
A. Thermo-electricity is produced by a
thermo-couple due to the difference in tempera-
ture between the hot and cold junctions of two
dissimilar metals. The following substances used
in thermo-couples give a thermo-electric power
and are capable of increases in temperature to
the points specified. .

Platinum and platinum rhubidium compound

90% of the former and 10% of the latter, givin
a power of 4.3 microvolts plus .0088, for eac

=~ degree rises in temperature maximum tempera-
ture range zero to 1300° centigrade.

-— e

Platinum and 90% qlatinum 10% iridium—
power 11.3 microvolts plus .104 for each degree
rise in temperature range zero to 1,000.

Co%per and nickel—power 24.4 microvolts plus
.106 for each degree rise in temperature range
zero to 235°. .

Copper and 60% P 40% nickel—power
42.3 ‘microvolts plus .0S8 for each degree rise
in temperature range zero to 320.

Telegraph Typewriter Query
(1077) Herman Scott, Kansas, sends descrip-
tiox'l, of a telegraph typewriter, which he believes
to be new:

A. 1. We have looked over your drawing and
description of a telegraphic = typewriter, and
would advise as follows:

. It is difficult in the first place, without know-
ing in what manner you intend to transmit the
requisite number of electric impulses over the

UR readers will have noticed

that since the December issue

our cover has changed some-
what in appearance. This is due to
the fact that we are now using the
so-called Offset Process, which is not
printing at all. but which is a sort
of lithograph process. By this pro-
cess, the ink is first transterred from
an aluminum plate upon which the
design is etched onto a rubber
blanket, or mat and this rubber “off-
sets” the ink onto the paper. By
this method very much cleaner work
results, showing off much better, and
a much softer effect is ‘had. Alto-
gether the result is much more at-
tractive and pleasing than the printed
process. By means of this process
we are also now enabled instead of
printing in three colors to print in
four, adding one extra color. We
hope our readers will like the im-

provement.
—The Publishers.

— o — e —

line to the typewriter, to form a clear idea as to
the real worth and efficiency of your device.

From our experience with the. Western Elec-
tric Co.’s grintmg telegraph which works with
a_regular keyboard and printing system quite
similar to those found on the standard t{pe-
writer, very high speed is attainable as well as
great accuracy, and of course, these instruments
are_not simple by any means.

We think that unless you have in mind or
have already devised an accurate and rapid
transmitting method or mechanism for sending
the requisite number of impulses over the line
to actuate the distributing switch at the printing
end of the circuit, that there would be consider-
able time lost in the method you have outlined
in order to print the successive letters, which
would mitigate agai the cial worth
and utility of your machine.

e best advice we can give is that you make
an effort thru your ?atent attorney or else by
consulting your local library, to inspect or obtain
copies  of the patents issued to the Western
Electric Co., and on several other systems such
as the Morkrum, on telegraphic typewriters, from
which you will learn of all the vast research

which has been carried on and the details per-
fected in operating these machines, today.
1104
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High sgeed. such as 60 to 100 words per min-
ute, 13 the thing the commercial world wants
in any device of this character in most cases.
Possibly if you write to the U. S. Patent Office,
Washington, D. C., they will inform you whether
or not they would be in a position to_make the
search for you and forward the copies of all
the patents that have been issucd on telegraphic
typewriters and printing telegraphs.

New Idea in Phonographs

(1078) Charles D, Miller, Chicago, Ill., sends
drawings and description of new phonograph
which he believes to, superior in many ways.

A. 1. Would advise you as follows concernin,
the phonograph idea you have described ans
shown in your drawings.

This idea is not new at all, and to our knowl-
edge, quite a number of patents have been issued
in the past ten or fifteen years concerning in-
ventions connected with the production of k-
ing movies,” and many of these patents have
described methods of recording the speech on a
moving film in_the way ?'ou suggest, in connec-
tion with selenium cells for reproduction, etc.

Unless a very special form of selenium cell or
rather a group of them are used, unsatisfacto:
results will usually be the order in any s
speech-reproducing scheme as this. This is so
for the main reason that cells
considerable inertia or laF. i.e, they do not
follow the fluctuations of light and darkness as
ll;:ggdlj' as the voice fluctnations. and tend to lag

nd.

The best apparatus to use for such a voice
reproduction scheme is one employing the photo
electric cell, and if you are interested in study-
ing the action of these cells which are far i-
or to any selenium cell, send stamped anﬁ ad
drest envelose with your 'Eﬁ;'"' for the maker's
name and address to the itor of this jourmal.

Interesting Problem in Phymcs

1079) _E. Idenwider, Meridian, Miss., asks:

. 1. There are 2 ships traveling at cannon
ball speed, one ahead of the other by a mile.
The back ship shoots a cannon ball at front ship.
The question is—will the ball catch the ship
ahead; if so, how long before it does?

A. 1. Supposing two ships are pursuing each
other and traveling at cannon-ball speed (of
course an impossibility) and the rear ship fires
a shot at the ship preceding, the ship in front
will be hit by the cannon-ball if aimed correctly,
the reason for this being that the rear wvessel
and the front vessel are already traveling at a
definite speed. The speed of the cannon-ball must
then be added to the speed of the rear vessel or
the vessel firing the shot, to determine the re-
sultant speed of the ball.

Suppose that the cannon-ball travels at the
rate of one unit per hour and h vessels are
proceeding at the same rate of speed, then the
speed of the cannon-ball will be two units per
hcur if fired in the direction in which the vessel
is going. f course, air_ resistances are not
taken into consideration. If the cannon-ball is
fired at the rate of one unit per hour from the
stern of the vessel and the vessel is proceeding
at one unit per hour mn the opposite direction to
which the shot is being fired, the cannon-ball
will drop vertically into the ocean.

Newton’s law of motion states that a body
tends to remain in a state of rest or uniform
motion, unless impelled by some external force
to change that state. The cannon-hall is already
traveling in_a state of uniform motion. If a ball
is thrown inside or outside of a moving car.
it will travel toward the front or the rear of the
car regardless of whether the car is in motion
or not and no _extra force must be exerted to
propel it in ecither direction, the reason being
that the ball is already traveling at a certain
definite speed and the thrower of the ball in-
creases or reduces that speed, changing in this
way, the state of motion.
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"% Two Ways of Selling the gal=¥=

Factory

Okl

The New Way Saves You $36

THE OLD WAY: It cost $36 to THE NEW WAY: We ship from the fac-
sell you a typewriter. Rents of tory to you, eliminating all wastes. This

offices in many cities, salaries, com- saves the $36, and it now goes to you. A
missions and other costly practices $100 Oliver costs you but $64. Why waste
— each demanded its share. $36 by buying typewriters the old way?

These Facts Will Save You Money

Note that this advertisement is signed by The Oliver Typewriter Company itself. It is
not the advertisement of a concern offering second-hand or rebuilt Olivers of an earlier
model. The Oliver Typewriter Company makes only new machines.

The old way, as explained above, was wasteful and wrong. So people have welcomed
our new economical plan and our output has multiplied.

We offer for $64 the exact machine which for- FREE TRIAL
merly sold at $100. This is our Model Nine, the Merely clip the coupon below, asking us to send a
finest typewriter we ever built. It has the universal free trial Oliver. We do not ask a penny down.
keyboard, so any stenographer may turn to it with- When the Oliver arrives, try it out. Put it to every
out the slightest hesitation and do better work test. Compare its workmanship.
more easily. Then when you are convinced that the Oliver
And it has dozens of superiorities not found else- Nine is all we claim, and you prefer it, pay us at the
where. For instance, it has far fewer parts. This rate of $4 per month. °
means longer wear, and naturally few or no repairs. During the free trial, you are not under the slight-
This Oliver Nine is a 20-year development. If any est obligation to buy. If you wish to return it, we
typewriter is worth $100, it is this splendid model. even refund the outgoing transportation charges.
It is the same machine used by great concerns Used typewriters accepted in exchange at a fair valuation.

. . : Or, if you would rather know more about our lans be-
such as United States Steel Corporation, National fore ordering a free-trial Oliver, check the coupot;: for our

City Bank of New York, New York Central Lines, amazing book entitled, “The High Cost of Typewriters—

Otis Elevator Company and hosts of others. Such The Reason and the Remedy.” We accompany it with our
concerns demand the best. Yet they are not beautifully illustrated catalog describing the Oliver Nine.
wasteful. Canadian Price, $82

M “OLIVER

Today Teewritér Gmpany
672 Oliver Typewriter Bldg., Chicago, Ml

.--------------------------.-..--.------‘
THE OLIVER TYPEWRITER COMPANY
872 Oliver Typewriter Bldg.. Chicago
D Ship me a new Oliver Nine for five days free inspection. If
1 keep it, I will pay $64 at the rate of $4 per month. The
title to remain in you until fully paid for,

My shiIDDING DPOINt 18....u.iuiuernenenneeseenncasesoncsnnnnnees

This does not place me under any obligation to buy. If I choose

to return the Oliver, I will ship it back at your expense at the

end of five days.

D Do not send a machine until I order it. Mail me your book —
‘“The High Cost of Typewriters — The Reason and the Rem-

edy,” your de luxe catalog and further information.

[}
Occupation or Business. ............c.ccceiiineiiinectescnnnnnnaes

---....-------------------.----.-.-----.d -
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Learn to Fill
BIGGER Shoes!

O matter what kind of work you are doing

now, a set of these great home study

books will quickly fit you for a bigger
and better paying job. We will send any set
you select for one week’s free examination, and
if you want to keep them you pay only the
special reduced price, at the rate of 76 cents a
week. This is your opportunity to make more
money—sgrasp it NOW. Use these books and a
g;;lé spare time and LEARN TO FILL BIGGER

ES.
Pag- Raising Books
at Greatly Reduced Prices

Accountancy and Business Management.

vols.,

2700 pages, 1000 pictures. Was 352.50.7..1%\' $29.80

Carpentry and Contracting. 38

pages. 1000 picturea’ Wa 50........ ow 24.80
Civil Engineering. 9 volumes, 3900 pages, 3000

pictures. Was $67.50.........000000000. Now 39.80
Electrical Enginecring. 8 volumes, 4100 pages,

3300 pictures. Was $80.00................ Now 34.80
Automebile Engineering. 6 volumes, 2600 pages,

2000 pictures. Was $45.00.............. Now 24.80
Machine Shop Practice. 6 volumes, 2300 pages

2500 pictures. Was $45.00.............. Now 24.80
7 volumes, 3300

ctures. Was $62.50........ Now 29.80
Law and Practics (with rudmi course). 12

volumes, 6000 pages, illustrated. Was $97.50.Now 49,80
Fire Prevention and Insuramce. 4 volumes, 1500

ges, 600 pictures. Was $30.00...... «os.Now 19.80
Telephony and Telegraphy. 4 volumes, 1728

p‘ﬁ' 000 pictures. Was .00........Now 19.80
Sanitation, Heating and Vnﬂlﬂlag& 4 volumes,

1454 pages, 1400 pictures. Was $30.00....Now 18.80
Drawing. 4 volumes, 1578 pages, 1000 pictures,

blueprints, etc. Was $30.00....... cevens Now 19.80

° , L]

Shipped for 7 Days’ Trial

Write the name of \ne books you want on the

coupon and mail it today. We will send the

ks at once, express

“lect and you can use

qm just as if they

re your own_for a

10le week. you

cide you don’t want to

ep them, send them

ck at our expense.

75c a Week

you like the books, as

susands of other men

ve after examination,

steend us $2.80. You

n send the balance of

» special reduced price

e same way—$3.00

ch month (76 cents

week).
art right now and
arn to  fill  bigger

oes. There will be a
tter job looking for
u if you do. Be
ady to meet it when

comes, Send the
coupon now.
American Technical Society
Dept. X-252 Chicago

American Technical Seciety, Dept. X-252, Chicage, US.A-
Please send me set of......... teeesesaraqessentes

for 7 DAYS' examination, shipping charges collect,
I will examine the books th hl N

will send $2.80 within 7 days and $3 each month
until I have paid the special price of $
If I decide not to keep the books I will return
them at your expense at the end of one week. Title
not to pass to me until the set is fully paid for.

Name......c.covveviennans ceeassan veesanes veesecane
Address. ........civicaensorerenns theerenreensans .
Reference...........e00 tesseseenssneaians evesecsaes
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and cables and all forms of lighl or power wiring
for store or factory, conccaled in either wood or
metal molding, conduit (flexible or riﬁid), and
steel armored flexible cable are described; numer-
ous charts depict the various methods.

This chapter is completed with the subject of
switchboard and panels whose wiring also occupies
considerable attention.

A treatise on the planning of wire installations
makes this book desirable for electricians engaged
in_such work. Large bluc-print drawings dealing
with wiring and electrical snxnals. cause the study
to be greatly simplified. chapter on Under-
writers’ requirements giving the exact details of
any form of installation completes the volume.
Enough cannot be said about this latter chapter in
this limited space.

Volume VI—In the sixth volume electric light
ing first attracts our attention; method of deter-

Government Overcoals

All wool Government overcoats, slightly worn,
but in first-class condition. These coats have
been renovated, cleaned and pressed and a first-

i class tailor would ask $76 to make
one from the same class of material.
Men’s sizes from 36 and up. The
small sizes will make the warmest
coat your boy ever wore and are
just the thing for school. Any of
these coats should wear for 5 years.
Our price $8.75.

” These coats dye a beautiful black

or dark blue, which we will have
done for you if you so request by
the largest dyers in Chicago for

.75 additional to the first cost of

8.76, but the cost of dyeing must
accompany your order.

As a matter of good faith mail us
a deposit of $1, balance on delivery.

We always ship overcoats
“.75 E‘* express, unless otherwise

structed. :

KINGSLEY ARMY SHOE CO.,
3152 Cottage Greve Ave., Dept. K-90,  Chicage, L

mining candle-power, and then t, car-
bon, Nernst lamps, mercury vapor type and other
forms of tube lighting follow in order.
.. Reflectors of ractically all types having basic
ideas, are then discust, together with reasons for
the choice of certain lights. Store, interior light-
1;1%. industrial plant lighting, flood lighting, home
lighting and street lightin —all occupy res
positions. Railway car lighting and the method of
control sis then added, demonstrating many fea-
tures not generally known to individuals and to
a great extent unfamiliar to electricians,

radical and novel addition is a_chapter for
the chemist, on Electro-chemistry, which is bound
to attract favorable notice and undoubtedly wide
use will be made of the simple diagrams given
therein to conduct experiments in miniature.

Volume VII—This brings us to the seventh vol.
ume which is considerably more technical and in-
tended more or less for the Electrical Engineer,
After a profuse discussion on power stations and
switchboards, together with dynamos and other
electric machinery, electric welding is entered
into, showing the advantages of this method, the
time and cost involved and the process for pro-
ducing the results desired.

Cutting by the arc and also gas torches, such
as oxy-acetylene, are included, and last but mot
least thermit, and its uses. The types of welds
and tools employed are, of course, necessary ad-
juncts found in this work,

Volume VIII—In the eighth and last volume of
the Cyclopedia of Applied Electricity, electrical
transmission and methods of installation, together
with distribution, pole guying, conduit arrange-
ments, and in fact every form of electrical trans-
mission detail that would ever be required is
given in this exhaustive study. The forms of
electrical railway control, methods of testing and
power-house arrangements, together with the elec-
trification of steam railways naturally occupy
many pages. )

The work ends with a glossary in which the
definitions of words used in the text are given in
simple laniuage and reference is made to the vol-
umes in which information desired may be found.
The cyclopedia is scientifically correct, and is as
free as possible from unnecessary mathematical
formulas; also technical phrasing is omitted wher-
ever possible. )

Diagrams and curves, together with practical
examples, are greatly helpful in explaining the
subject. Inasmuch as the work is modern, written
by undoubted authorities in their respective fields,
its reliability can he vouched for. ne regretful
omission is the lack of a discourse on the subject
of Telephony, but even in view of this the Cyclo-
pedia remains almost priceless to its owner.

THE YeAR Boox oF WIRELESs TELEGRAPHY
AND TEeLEpHONY FOR 1920. Cloth cover,
1,148 pages, 33 illustrations, size 84
inches by 514 inches. Publisht by the
Wireless Press, Ltd., London.

This excellent work covers in detail practically
every branch of wireless telegraphy and telephony,
describing fully the latest accomplishments i1n
these interesting fields of human endeavor.

In the first half of the book are contained the
record of the development of wirc!ess telegraphy,
radio laws and regulations of all countries of the
world and the names of land and ship stations
giving their geographical positions, their call sig-
nals, wave lengths, and the nature and hours of
service, etc.

The latter half of this book is devoted mainly
to the call letters allotted to land and ship sta-
tions, radio-communication and meteorology, wire-
less with relation to time, and arrangements cur-
rent in various countries. Useful radio data, nau-
tical measures, companies engaged in the commer-
cial development of radio-telegraphy and radio-
telephony are also given.

A biographical section of leading men in the
wireless world, including obituary notices, followed
by a review of the latest radio publications, con-
stitute the concluding portion of the work. This
valuable reference book should be found in the
library of every radio operator, both amateur and
commercial,

(Continued on page 1110)
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The
Right Way

To Get Into The
Automobile Business

Come to Detroit, the Automobiie Center, and Learn
at the Factory Endorsed School

It is necessary to understand both the electrical and mechanical ends
of the business in order to be successful. They go together. :

THOUSANDS OF MEN WANTED

In addition to the constant demand for real trained men in the production end, ten

million or more autos, trucks and tractors in use in America must be kept in repair.

You can start a garage, repair shop or service station of your own. Or operate, repair

and sell tractors and automotive equipment used on the farm. Experts are needed to install

and do service work on lighting systems. They must know gas engines and automotive elec-

tricity thoroughly. Salesmen that understand the mechanical and electrical part of the automo-

tive machinery are winning big success. More brazing and welding shops, more Tire Repair Shops,

are needed. There is no other line of business where a man can go out and do what our graduates do,
in such a short time.

This Smali Town Garage Paid

$10,000 Profit ir & Manihe
BECAUSE i rossine

his business.

This is 20-year-old Ben W. Koehler of Pulaski, Wis.,
.and the garage of Koehler and his partner, $93,810
worth of business in six months with a profit of
$10,000. Mr. Koehler is an M. S. A. S. graduate.
Koehler learned the automobile business the right
way. He came to Detroit. Ninety-four per cent. of
automobiles are made in Detroit district. The great-
est automobile experts are here.

Leading Manufacturers Endorse Our School

Many of them assisted in outlining our courses.
They know it is right.

Derrorr Micn.US.A.

May 4. 1920.
Mr. L._B. Fisher,
Route No. 7, Box 181,
Paducah, Ky.

fine, ordinary young fellow only 20 years old, but with lots of pep and Dear Sir:
ini This will scknowle our letter of May 1, addressed
an M. S. A.'S. training. e it ST e SR e of Mes 1, sadres
woul| vise you to en an auto school, as eve
You Can Start a Business of Your Own, Too vou "Would - get. an_ &il-afound experience. auicker  than
j i i ital i i That B Shchigan State ‘it School have turmed out some
1 A v
just as Koehler did. Very little cag(ltal is required and you can always {hat chigan State Auto School have turned out uotie
get that if you have the training. Koehler is only’ qne of the thousands mistake In- atiending thls ‘school If Sou wish fo become
H n e e 0| L1 n
of M. S. A. S graduates Who are mak"‘g g00d° this :‘al:hozl yoﬂewould get an opportunity to woll?k on all
. different kinds of cars, and you would also have instructors
Let us tell you of the wunderful opportunities who could explain the different parts, etc.
F . E E cATA lo G in"the Aut?‘. Truc}l‘( and 'I‘r::togrﬂbuninegss.i Let n; Yours very truly,
tell you the right way a business o PACKARD MOTOR CAR COMPANY.
your own. One that will bring you $500 to $1,000 per month. Let us tell you J. D, Wilson,
of the thousands and thousands of graduates who are making good. Let us tell you Ass't to Vice-President
of the factory outlined and factory indorsed course, and why Detroit, the heart of the of Englucering.

auto industry, is the logical place for you to learn. Send for Free Catalog Today.

STATE AUTO SCH001I

ThHe Detroit Auto School/” “Endorsed by allL eading Manufacturer.

o e e aaoiagineg Detroit, Mich,,U.S.2

Wwww americanradiohistorv com



www.americanradiohistory.com

1110

Science and Invention for February, 1921

BooK Review
(Continued from page 1108)

AIDS TO ELECTRICIANS' EXAMINA.
TIONS—QUESTIONS AND AN
SWERS. By Samuel ]J. Thackaberry
Paper covers, 79 pages, size 414" bg 634"
Publisht by Aaron Shapiro, 222 E. 64tt
St., New York City, N. Y.

This book covers every question that could pos
sibly be given in an electrician’s examination,
together with its answer, all in a clear and con
cise manner. A few of the many practical ques
tions and answers contained in this book are a:
follows:

(i. If you had to install 250-watt gas-filled lamps
with shades over them what kind of sockets woulc
you use? 3

A. Mogul sockets, which have no fiber lining.

8. Is 1t necessary to ground the base frames of
250-volt motors?

A. No. The base frame must_be insulated from
the floor or from their supporting surface,

Q. What kind of insulation on ghe wire in metal
mol.tldini)?b

A. Rubber covered, single braid. .

This book, as its name implies, is truly an aid
for electricians in their examinations, and the
wealth of information contained therein, will not
fail to convince the reader of its real value.

- -

MR. TOUCH-BUTTON, OR THE
HOME OF BEAUTIFUL IDEALS. By
Nancy Berry. Paper covers, 48 pages, 40
illustrations, size 714" by 10”. ~Publisht
Ey Country Life, Ltd., 20 Tavistock, St.,

ovent Garden, W. C. 2, England.

This book, written by a child authoress, is a tale
for_ children, describing an all-electric house, in
which electricity is applied to every conceivable
abor-saving device and comfort-increasing con-

EXTRA HEAVY ARMY COMFORTS

Weight 7 to 8 pounds, size 66x76. Stuffed
with the purest of white cotton. Extra heavy
cont ot foral Geettna Beantital exten trony
cent. of floral designs. ul stron
comfort that are more serviceable than comforts
costing from $8 to $11. These comforts were
issu:li juctdone month bell:‘r: :‘I;: Anmlsytiee was
signed, and many never supply depots.
:117;11 pnhctically first-class condition. Our price
3.75 each.

We also have several thousand comforts of
the same kind and size of ‘the above -which are
soiled, but in good wearing condition, free from
holes and rips, at $2.40 each. Thése are elassed
as No. 2 comforts and if you prefer this one be
sure to state you want comfort No. 2. 5

As a matter of good faith mail us a deposit
of $1, balance on delivery. We always ship
comforts by express, unless otherwise instructed.

KINGSLEY ARMY SHOE CO.
3052 Cottage Grove Ave.,  Oepl. X-99,  Chicags, BL

‘rivance in the home.
. The story itself, is written in an interesting and
-ascinating manner, and we are wafted upon the
vings of electricity, to a wondrous house wherein
Jl:‘y demand of our adventure is promptly ful-

This book can truly be enjoyed by children of
\Il ages, and it describes to the youthful readers,
‘he many and varied advantages of an electrically
*quipt home, wherein every modern electric con-
trivance is found; such as vacuum cleaners, in-
lirect lighting and loud-speaking telephones.

WHO’S WHO IN AMERICA—1920-1921.
Vol. 11.  Cloth covers, size 5% by 734
inches, 3,302 pages. Publisht by A. N
Marquis & Co., Chicago.

We have received Volume 11 of “Who’s Who in

erica,” a work which has had a long and honor-
ible career, and which really sets the pace for all
iimilar books of contemporaneous bio, aphy,

The first volume was for the year 1539-1900 and
tontained 827 pages with 8,602 bio, aphies. Since
hen it has grown, the proportional growth being
nost marked in the early editions. ﬂnd now, in
Volume 11, there are 3,302 pages with 23,453 bj-
igraphies, of which biographies 2,514 pp in

10 previous issue. Increasing at this rate, it
vould seem as if it would surely reacha pro-
iibitive size, but the subjects of its text keep
lying, and that is what saves it; because it is a
lictionary of only living people. Back references
ire given to former volumes for those who have
lied. It therefore is a_complete modern American
riographical dictionary in its full set of 11 volumes,
ind any library possessing such a set, should pre-
terve it carefully,

The work has become an absolute standard and
s based on the following rule which we quote from
‘he foot of its tenth page, “Not a single sketch
n ‘Who’s Who in America’ has been paid for—
ind none can be paid for.”

SELENIUM CELLS AND HOW THEY
ARE MADE——By Samuel Wein. Fully
illustrated. Paper covers, size 6 by 85
inches. Publisht by The Progress Pub-
lishing Co., New York.

This little pamphlet contains a quantity of
nformation about the element selenium. This
ubject is acquiring increased importance, and

s exciting more interest day by day; therefore,

ve believe the book, which s a very thorough

ompendium of different processes and terms of
he subjects with numerous illustrations of the

:ells, will be favorably received by our readers.
Selenium is a conductor of rather high elec-

rical resistance, but whose resistance is reduced

)y exposure to fight. to which it is very sensitive,

ind this sensitiveness opens a possibility for the

onstruction of very interesting electrical appar-.

e (Continued on page 1112)
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You Need
THE ENCYCLOPADIA BRITANNICA

The ending of the great war brought a tremendous stimulus into every field of human thought and activity. In science—
medicine, engineering, chemistry, physics, agriculture and aviation there have been epoch making discoveries and inven-
ticns. Art—painting, sculpture, music, literature and the drama have received their sharc of this new, vigorous interest.
There has been a marked rcnaissance of reading. The industries have felt the stimulus in the demand for greater produc-
tion, although business has had to contend with serious problems of labor and finance. There has come a new and intensi-
fied interest in social service, education and a new spirit in religion. People are taking a greater interest than ever before
in athletics, in sports and games. As a direct result of the war and the participation of the United States in world affairs,
there has been aroused a great incentive to the study of history and oFforeign countries, their peoples, government, prod-
ucts, resources, customs and commerce. This tremendous quickening of thought and activity puts upon every man and
woman a great responsibility to understand the meaning of the present day devclopments in science, art, industry, econom-
ics and politics. The necessity for authoritative, comprehensive and unprejudiced information has never been so great.
The Encyclopaedia Britannica, known for one hundred and fifty years as the standard authority and the greatest guide to
accurate information among English speaking peoples, furnishes the foundation of knowledge most needed by the business
man, the manufacturer, the worker in the industries, the scientist, exporter, importer, student of world affairs, the social
worker and teacher.

America on brink of a panic? Will under- . o o 0 °
é’dnctlon and tl‘::k of hborppuvont a panic? The Brltannlca in Women S Aﬂ'alrs
111 the cost of 1i! fall abruptly? gi:l wages The Encyclopaedia Britannica gives to the womar. fundamental
continue high? Is fall of the l.ovi‘t information on politics, on economics, child welfare, domestic science,
e in Russia imminent? Will Germany ful- on foods and their relative values, on hygiene, sanitation, home decora-
its peace treaty obligations? : tFions, Ifurni;gre rptgs and furnishings. ﬁs an et_i:catio;:'al dinﬂqence ht:ﬁ
ans of the extraordinary articles in the Encyclopaedia Bri- Encyclopaedia Britannica 1s supreme. As an aid to children in se
tamgga’:rel economics, industries, p{)litic;, government, laiorpa‘nd capital ltd 18 1n 'ﬁ”“’ﬁ!"e to :,‘.‘P‘!:lel‘l‘““t' ““"3".' and broaden their knowl-
ou will be able to obtain a clear insight into the problems of today. edge on the subjects which they are studying.

e Britannica will aid_you to understand the issues brought up in . .
the, f*mlitic:al campaigns for President, on pfo!liblﬁol:i on suffrage, on Pl' )nted on the Famous Indla Papel’
tarifis, on currency, waterways, transportation and on government . . These sets are printed on the genuine India paper—the beautiful,
owneraK T Ch f K l d hght,hgt;"ot:g, tl}u; I:‘\:t o] aqmi she::it, wnlllgh has pr%ve an ideal ll"m.'dil‘:m

on which to prin e Encyclopaedia Britannica, because it makes this

reasure est o nowie ge eat work more compact, much more convenient to handle and more
I dThe Britannica is a hcamnplete library of kx:i)wledgebon e;er:; subject. gviting to read. pac
t discusses in a way that you can understand every yranch of science,
inc‘l’ustry, ‘I’iter?ture, art, religi%n, inventionhs"antcl engmteermg; hlsgory' MAIL COUPON TODAY
and race development; war an ace; architecture, astronomy, chem- : : )
istry, locio‘-ogy,pedncation, ateaml:eelectricit , geolo’g and geography, dM"l t.o“useu;day the atttagcll\ed °°‘l' n with l’°“r ::lmlf ‘fld ‘dd,z?',"
biography, law and physics. You and your family m{l find in tﬁre ri- :31] ‘;iev:“ybl: ?ully?:fomgzln 'agg:lt thg‘ e":;‘:'::::t and o:h;t"itwu:?ll
nnnicz al benl'education_. dln a:lnswer to th'ef hundr;d }t}_\ﬁstions ‘ghzlch mean to you and yours to have such a great work in your home; also,
every day come to your mind and to your wife’s and chi ren’s minds, : H i ’
St owill tell you more about everything than you can get from any gtg»;‘\;:nea;:able to sell it to you at so low a price on such liberal terms

other source.
Orders accepted from any point within the United States.

29 Volumes -
ears, Roebuck and Co., Chicago, Ill,
' 4‘Omo’ooo Words Gentlen_le'n:—l’lease ,send me., postpaid, your illustrated book.
30'000 Paées N?. 26S, giving full informatioq about the Encyclopaedia Britan-
» Ref It-lll“:i er:‘ou;l:ll. me w:m:hl ng{l bave to_ gai for a set oiI :ihe
500 ooo etemes p:p‘lr.y issue of the Britannica printed on genuine India
¥ Comy iti
p‘m htﬁtmlm Name ..ccccviviiviinnniniiiiiiieinennns creseseess cneases cessevssrscrcoess
in small monthly payments | ... .
. SEARS, ROEBUCK AND CO., |®&2... N State........... e

CHICAGO. i SR ..J

www americanradiohistorv com


www.americanradiohistory.com

1112 Science and Invention for February, 1921

—wWww americanradiohistorvy com—


www.americanradiohistory.com

Science and Invention for February, 1921 | 1113

www americanradiohistorv com


www.americanradiohistory.com

1114

WWWwW_americanradiohistorv com —

Science and Invention for February, 1921



www.americanradiohistory.com

Science and Invention for February, 1921

*O0 m *125

BURGESS ENGINEERING CO

Consulting Electrical Engineering. Power Plants, R. R. Signals, Electric Railroads, Industrial Problems a Specialty.

Information furnished on electrical subjects.

I have prepared a pocket-size note book especially for
the practical man and those who are taking up the
study of electricity. It contains drawings and diagrams
of electrical machinery and connections, over two hun-
dred formulas for calculations, and problems worked
out showing how the formulas are used. This data
is taken from my personal note book, which was made
while on different kinds of work, and I am sure it will
be found of value to anyone engaged in the electrical
business.

The drawings of connections for electrical apparatus
include Motor Starters and Starting Boxes, Overload
and Underload Release Boxes, Reversible Types, Eleva-
tor Controllers, Tank Controllers, Starters for Printing
Press Motors, Automatic Controllers, Variable Field
Type Controllers for Mine Locomotives, Street Car
Controllers, Connections for Reversing Switches, Motor
and Dynamo Rules and Rules for Speed Regulation.
Also, Connections for Induction Motors and Starters,
Delta and Star Connections and Connections for Auto
Transformers, and Transformers for Lighting and
Power Purposes. The drawings also show all kinds of
lighting circuits, including special controls where Three
and Four Way Switches are used.

The work on Calculations consists of Simple Electrical

1115

EARNED PER WEEK
by Burgess-Trained Men

Mathematics, Electrical Units, Electrical Connections,
Calculating Unknown Resistances, Calculation of Cur-
rent in Branches of Parallel Circuits, How to Figure
Weight of Wire, Wire Gauge Rules, Ohm’s Law, Watt’s
Law, Information Regarding Wire Used for Electrical
Purposes, Wire Calculations, Wiring Calculations, Illu-
mination Calculations, Shunt Instruments and How to
Calculate Resistance of Shunts, Power Calculations,
Efficiency Calculations, Measuring Unknown Resis-
tances, Dynamo and Dynamo Troubles, Motors and
Motor Troubles, and Calculating Size of Pulleys.

Also Alternating Current Calculations in finding Imped-
ance, Reactance, Inductance, Frequency, Alternations,
Speed of Alternators and Motors, Number of Poles in
Alternators or Motors, Conductance, Susceptance, Ad-
mittance, Angle of Lag and Power Factor, and for-
mulas for use with Line Transformers.

The book, called the “Burgess Blue Book,” is published
and sold by the Burgess Engineering Company for
one dollar ($1.00) per copy, postpaid. If you wish one
of the books, send me your order with a dollar bill,
check or money order. I know the value of the book
and can guarantee its satisfaction to you by returning
your money if you decide not to keep it after having
had it for five days.

Inventions perfected.

~To Practical Men and Electrical Students-

Yorke Burgess, Consulting Engineer
= 750 East 42ad S1,, Chicago, lllinois

J

& -
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Employers everywhere are look-
ing for skilled draftsmen. They are
offering splendid salaries, and good
positions are always open.

No line offers lgreater opportunity for
advancement. rafting itself not only
commands good p}:?', butitisthefirst ste
toward successin Mechanical orStructu
Engineering or Architecture.

There isan easy delightful way in which
ou can learn right at home in spare time.
or 20 years the International Corre-

spondence Schools have been giving men
and women just the training they need
for success in Drafting and more than 200
other subjects. Hundreds of thousands
have stepped into good positions through
1. C. S. help but never were opportunities
80 great as now.

Let the I. C. S. help you. Choose the work you
‘like best in the coupon below, then mark and
. mail it today. _This doesn’t obligate you in the

least and it bring you information that may
start you on a successful career. This is your
_chance. Don't let it slip by. Mark and mail this
coupon now. B
— e g e T AR OUY NEAEL S com mm cwe =

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6181-B SCRANTON, PA.

Explain, with , how I qualify for th
wmwh“tﬁoom‘b‘:&m whlc??mrk‘i.“ ©

1=1-21

SOLDERALL CO., Dept. E,
129 Sussex Avenue, Newark, N. J.
Dealers Send for Quantity Prices.
LOOK FOR TRADE NMARK ‘“SOLDRRALL"
BEWARR OF INITATIONS WITR RINTLAR NANES
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332 pages. Publisht by John Wiley &

Sons, Inc., New York.

This book is devoted to the mathematical treat-
ment of its topic, using the higher mathematics.
It is a very exhaustive book, and will bc of great
value to those devoted to the higher mathematical
development of the electrical theory.

It is the first volume, we notice. and we hope
that the second volume will contain an adequate
index to which so elaborate a book is entitled.

GEORGE WESTINGHOUSE—His Life
and Achievements. By Francis E.
Leupp. 12 illustrations. Cloth covers,
6% by 9% inches, 304 pages. Publisht
bz Little, Brown and Company, Boston.
This is a vivid presentation of the life of the

great inventor—George Westinghouse. It makes
excellent reading, going back to the days of his
boyhood. It is to be remembered that no one
ﬂerson has so revolutionized railroad work as he
as done by his air brake. The personal char-
acteristics of the great engineer are brought out
in a number of stories of his relations with his
subordinates, showing that while on the surface
impetuous and determined, on second thought he
was always ready to make amends for apparent
hastiness. This book is very interesting, espe-
cially to those who have lived thru the days of
the develogment of electricity and the old fight
between the alternating and direct current de-
scribed therein.

CLASSROOM LECTURE NOTES—
Automotive Starting, Lighting and Igni-
tion. By R. C. Fryer. Illustrated.
Cloth covers, size 5 by 7 inches, 210
pages. Publisht by John Wiley & Sons,
Inc., New York.

This book is_devoted to the electrical systems
on motor cars, including the ignition and starting
systems as well as the special circuits for the
horn, spotlight and the like, A very interesting
series of data gives the firing order and timin,
of the leading makes of cars; towards the en
we are given lessons, each one being largely in
the form of %uestions and suggestions, and at the
close of the book a large fﬂuanmy of useful notes
and very clear and excellent diagrams of the
electric systems appear.

TRAINING FOR THE ELECTRIC
RAILWAY BUSINESS — By C. B.
Fairchild, Jr. Illustrated. Cloth covers,
size 5 by 734 inches, 156 pages. Publisht
by J. B. Lippincott Co., Philadelphia.
This book covers the organization, the execu-

tive and transportation functions, the cnimcerin

department, the administration work and miscel-
laneous departments of the electric railway or-
ganization.

1t is largely written from a personal standpoint,
and_we are sure it will prove quite interestin
reading for the large body of men now engag
in the transportation end of the public service
corporations.

ESSENTIALS OF ALTERNATING
CURRENTS—By W. H. Timbie and H.
H. Higbie. Illustrated with photos and
diagrams. Cloth covers, 5 by 7Y; inches,
374 pages. Publisht by John Wiley &

Sons, Inc., New York.

The name of this book indicates the somewhat
ambitious spirit on the part of the authors, but
on inspection they really seem to have carried out
their wishes very well. They have produced an
exceptionally interesting, well illustrated treatise
on alternating currents; 200 illustrations_are in-
cluded, and at the end of each chapter is given
a summary of its contents and a number of prob-
lems. The answers to the problems are not

givén.
AIRPLANE CONSTRUCTION AND

OPERATION — Including Notes on
Airplane Design and Aerodynamic
Calculation, Materials, Etc. By John B.
Rathbun. Profusely illustrated. Cloth
covers, 54 by 734 inches, 432 pages.

Publisht by Stanton and Van Vilet Co.,,

Chicago.

This book with glossary, but unfortunately
lacking an index, impresses one as entirely prac-
tical. A very considerable ?pace is devoted to
the all important subjects of wing section and
aerofoils; head resistance, power and the practical
details of training and operating are gone into.

Some of the illustrations of the different
maneuvers, such as the famous “Immelmann
Turn,” are decidedly interesting.  One illustra-
tion shows a machine flying upside down, so
close to the ground that it is impossible to rectify
it, the illustration therefore showing the begin-
ning of what proved to be a fatal accident.

(Continued on page 1118)
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The

Transparascope
By H. GERNSBACK

(Continued from page 1074)

issue that theoretically, given a sufficiently
strong light, it will possible for laght
to shine even thru the densest bodies. O
course, there is a limit to this, but it seems
possible that if we could concentrate a
strong enough light upon the back of a
person it would be possible to see every
organ inside of such a person. In this
case it would be necessary to interpose a
heat-filter between the source of light and
the patient, otherwise serious burns might
result. .

To those who are skeptical that we will
ever be able to make ourselves entirely
or partially invisible, the reader is referred
to an article appearing in another part of
this magazine, entitled, “The X-Ray
Fluid.” It will be seen that Dr. Jules
Stean has already accomplisht the very
thing with animals, altho these at present
necessarily are not alive any longer. But
it is a step in the right direction, because
Dr. Stean has actually made bodies trans-
parent, and he also is able to control the
degree of transparency at will.

If we had told you thirty years ago that
it would be possible to actually see the
bones in a live body we would have been
laughed at derisively. The X-ray, how-
ever, has proven many things that were
considered preposterous before. X-rays
in contradistinction to light rays are
streams of matter shot out at tremendous
velocity, at extremely high frequency (rate
of vibration. See table). Due to thi,
X-rays pass thru most solids as easily as
light passes thru glass. The X-ray par-
ticles may be likened to tiny bullets, for
they are just as real as bullets, and they
move \at speeds as high as 40,000 miles a
secon X-rays do not experience the
usual refraction, diffraction, interference
or pofarization as do light rays. X-rays
pass ifi absolutely straight lines thru any
medium that does not absorb them. This
proves that they cannot be due to trains
of waves as light rays, otherwise they
could be made to interfere and to ex-
perience diffraction. X-rays are totally
unlike light rays, and objects that are
opaque to light rays are transparent to
X-rays and tice versa. Thus, for instance,
pine wood to X-rays is two and one-fourth
times as transparent as water !

Of course, the human ef'e cannot set¢
X-rays themselves. If it could all we would
have to do would be to turn on the ray:
on a human body and we could look right
thru it. But the human eye is not so con-
stituted, and in order to get some of th¢
X-ray effect we find it necessary to view
the body thru a platinum-barium-cyanid

.| screen. We interpose this screen betweer

our eye and the body to be viewed, anc
then we only see a shadow-picture. It &
as if we were looking thru a pane of glas:
at night; we can see nothing or very little
In order to see thru the pane the ligh
must shine on or thru it. The limitatios
of the human eye, as far as X-rays an
concerned, is similar. When X-rays fal
upon the screen, the latter becomes lumi
nous, due to fluorescence, and in propor
tion to the strength of the X-rays fallin
on them. We then see the bones of th
hand as shadows, but if we had “X-ra
eves” we would be able to see right thn
them.

The limitations of the human eve ar
not confined to X-rays alone. The huma
‘eye cannot see certain rays that may pron
erly be termed light rays. For instanc
the human eye cannot distinguish =

colors of the spectrum. Rays below re(
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the so-called infra-red, and above violet,
the so-called ultra-violet rays, are in-
visible to us, altho some birds and ani-
mals can see them quite well.

How then will we solve the problem of
making bodies transparent to our eyes:
We must find some agency or some ra)
capable of piercing bodies similar to the
X-ray or even better. Then by using an-
other “carrier ray” at the same time we
shall be able to look right thru the body
we wish to view. Not only that; as ou
front-cover illustration and the illustratior
herewith show, we shall be able at wil
to control the rays in such a way that we
will be able not only to make a body
whether it be a human being or a type
writer, invisible in its entirety, but we wil
also be able to make it translucent to an
degree desired, as does Dr. Stean with his
X-ray fluid today.

By referring to the table which we print
herewith it will be seen that there ar¢
some regions which are as yet unknown
The new rays of which we speak probably
lie between the 35th and 46th octave, o1

ossibly between the 50th and 58th octave

hey may also lie beyond the 61st octave
Perhaps a combination of ordinary X-ray:
used as a penetrator in connection witt
the as yet undiscovered rays can be usec
' successfully to solve the problem. It i
_ quite possible that there may be other ray:
in regions lying far beyond the 61st octavt
of which we are as yet totally ignorant.
What -will be the practical use of the
future machine which the writer ha:
termed “Transparascope” (transparent—
shining thru; scope—to see) ? As our il
lustration shows, it will be of inestimabl
}' value to medicine. It will make it pos
" sible for us to see our internal organs i
their true colors and in their true shape
For instance, it will be possible for us tc
watch the heart beat, and the physicia
instead of listening to the heart beat wil
be able to see just what is wrong with it
He will be able to examine the lungs, anc
he need no longer tap the chest to locat:
the disease. Physicians will be enablec
before performing an operation to see fo:
themselves just exactly what is wrong
with an organ and no chance operatiot
need be resorted to; no patient need b
cut open to find out the real trouble. I
should be notéd that it will be possible t«
obtain any degree of transparency of th
human body ; thus the rays will be made t
shine right thru the bones, making then
entirely invisible, if it is desired. Fo
instance, to view the heart right thru th

ribx.

Il this may seem far-fetched, but it i
not only a prophesy but a prediction o
the very near future.

As far as the criminal aspect is con
cerned, we doubt very much that it wil
ever be possible for a human being t(
make himself invisible at will, because w:
think it will take some cumbersome appa
ratus to accomplish the invisibility, an
‘it would be difficult to carry this about o1
the body. It does not seem likely tha
there will ever be discovered a substance
even of the radium variety, that woul
have the power to render humans invis
ibile, altho this is not entirely impossible.

TELEPHONE COMMUNICATIO}
; BETWEEN LONDON AND
' GENEVA

Wireless telephone messages from Eng
land were plainly heard in Geneva re
cently when William Marconi gave
demonstration.

. The newspaper correspondents attend

ing the Assembly of the League of Na

tions were especially invited to the dem

onstration, and understood quite clearl
~ messages spoken by Lord Burnham an
< Lord Riddell from Chelmsford, Count
b Essex, England, 500 miles away.
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. Ak » Voice Thrower 10c

and 10r eacn SUCCeSSIVE pudSILIVIL a4 1Tiusu
is obtained of the relative intensities of
the lines of a Zeeman triplet. The
polarity will depend upon which com-
ponent, the red or the violet, is trans-
mitted for a given position of the Nicol.
The intensity of the field is a function
of the amount of separation of the lines.
The more intense the field the greater the
separation.
lagnetic intensities of solar fields are
expressed in terms of gausses. A separa-
tion of the components corresponding to
one thousand gausses can be easily de-
tected for certain spectral lines and esti-
mates of the field strength are made from
observations of the widening of the line
for lower values. One hundred gausses
is the unit used in recording field in-
tensity in sun-spots and the letters R and
V to indicate the polarity. R30 would
indicate that the polarity corresponded to
that of the south magnetic pole and that
the intensity was about thirty hundred
gausses. The maximum magnetic inten-
sity recorded in sun-spots is about
forty-five hundred gausses.
ly observing at what portion of the sun-
t the two outer components are trans-
ted with equal intensity it is possible
locate the neutral line in a sun-spot
ich connects points moving along the
's of force of the field.
Che magnetic axis of sun-spots it Iras
n found are directed radially outward
m the center of the sun. That is,
l!"' fie in the direction of the solar
1,
\ long continued and detailed study of
intense magnetic fields in sun-spots
de at the Mt. Wilson Solar Obser-
ory during the past twelve years or
has brought to light many interesting
1 valuable facts and in conjunction with
‘eful examination of the forms of sun-
sts revealed in photographs taken in
. light of a single ray—spectrohelio-
ims—has made it possible to formulate
heory of the nature of sun-spots and of
possi le cause of their magnetic prop-
ies.
[t appears certain now that sun-spots
> solar storms analogous to whirling
yrms in the earth’s atmosphere such as
madoes and cyclones. It 1s well-known
it such storms in the earth’s atmosphere
ve a left-handed direction of whirl in
» northern hemisphere and a right-
nded whirl in the southern hemispherc
e to an increase in linear velocity of the
- from pole to equator arising from the
rth’s rotation.
Since the sun is also rotating on its
is it seemed reasonable to assume that
lar storms—sun-spots—might also be
clonic in nature and follow the same
~» of direction of whirl for the two
lar hemispheres as for cyclones and

—_—

WWW americanradiohistory com

animals,
triloquism eent with

NEW F

bones in your ou
have with it. Sample by mail, TWELVE CENTS,

- — e ———— . ———

Learn to throw your voice into 2
TRUNK, under the bed, out in the hall
or anywhere. Lots of FUN fooling the
Teacher, Janitor, Policeman, Pareots,
Neighbors, or Friends.

THE VENTRILO

18 8 nrtle instrument that fits into the mouth out
ht. BOYS or GIRLS can use it in

B the  Ventriio for 10 ‘cente,
ORD JOKE BOOK 192¢

All the latest jokes
All the njzu‘mml':rdwto. Hundreds of them

ROGEN X-RAY
Price 12 -cents

Just ahll?’,s'o”n

Instru

you can apparently see the

fingers. Think of the fun y can

SKULL RING
Btz tebroventing & _Ska and
-bones. Bm- in the

novelty. 8a

Gee! What a Wad!
Thisis STAGE MONEY

BIG VALUE for 10

Songs,
Pictures Pretty Girls; 40
Make Money; 1

guage of Flowers;
graph Alp.hbot; 12 C|

periments ; Magic

h Nor‘thuP%le Gm'x; ;}
B v by et tor 1000

Any of the above Malied with Cataleg

ROYAL NOVELTY CONMIPANY
489 East Ave. South Nerwalk, Cenn.

20,000 elegant wool army blankets purchased
direct from U. S. Surplus Division. Blankets
that are real wool and will keep you warm for
several years to come. The raw material alome
is worth more than the price we ask.

Slightly used in lml‘ campe, but practically

as good as new. Insp T
and sterilised by Government authorities. Our
price $4.90.

Strictly new and just as received \ryouﬁ:e Gov-

ernment_from manufacturers.

5.90. Regular value would probably be $16
ther of the above blankets are extra sise.
As a matter of good faith mail us a it of

$1 for each blanket order, balance on tvery.
other-

We will ship blankets by express unless
wise instructed.

KINGSLEY ARMY SHOE CO.
352 Cotiage Grove Ave, Dept 3-8 Chicage, ML



www.americanradiohistory.com

Science and Invention for February, 1921

tornadoes in the two hemispheres of the
earth. Observations in great numbers
showed a vortical structure of the hydro-
gen flocculi (intensely luminous hydrogen
gases) in sun-spot regions as if the super-
mmposed hydrogen gases were being
sucked inward and downward into a vor-
tex centering in the sun-spot umbra.

An examination of the photographs
suggested the theory that a sun-spot is a
vortex wherein electrified particles pro-
duced by ionization of gases in the solar
atmosphere are whirled at high velocities.
Now it can be shown experimentally that
such a whirling of electrified particles
gives rise to a magnetic field and more-
over sets up in overlying gases secondary
vortices corresponding to the hydrogen
whirls above sun-spots.

he Zeeman effect was accordingly
searched for and detected in sun-spots
and has since been found to exist in every
sun-spot observed. Photographs taken in
the light of the high-level hydrogen line
show that hydrogen vortices centering in
sun-spots cover vast areas of the solar
surface. There is abundant evidence to
show that the hydrogen gas is sucked in-
ward and downward spirally and at lower
levels moves spirally outward in the
chromosphere above sun-spots, and that
the sun-spots beneath consist of electric
vortices whirling spirally upward along
solar radii to the photosphere and spread-
ini outward along its surface.

lagnetic observations of sun-spots have
revealed, moreover, that there is a strong
tendency to the bi-polar form. That is,
in each group of sun-spots there usually
exists two principal members of opposite
polarity. About sixty per cent of all sun-
spots form such bi-polar groups and in
most instances the western member, or the
one that precedes as the spot-group is
carried across the disk by the solar rota-
tions, is the most extensive in area and has
the most intense magnetic field.

Even uni-polar spots show some of the

. characteristics of bi-polar groups—a mag-
netic disturbance in the photosphere of
opposite polarity frequently preceding or
following such spots.

Both the uni-polar and bi-polar sun-spot
groups are often attended by minor spots
of small area that may be either of the
same or opposite polarity but the sharp
division of polarity between the two prin-
cipal members of a group is very marked
and is evidently a characteristic feature
of sun-spot activity.

In a few instances a sun-spot group is
so complicated in form that it cannot be
separated into two distinct members of
opposite polarity. Such formations are
veg rare, however.

bservations made before the last sun-
sgot minimum showed that the polarity of
the preceding member of a sun-spot group
in the northern solar hemisphere was
megative in almost every instance and that
it' was also -opposite in polarity to the
corresponding member of a group in the
squthern hemisphere. This appeared to
be analogous to the law goverming direc-
tion of whirl of cyclones in the earth’s
atmosphere except that the bi-polar char-
acter of each group introduced a new
ifeature. Strange to say, however, after

‘the date of the sun-spot minimum had
-past it was noted that the law was re-
versed and that the polarity of the pre-
‘ceding member in each hemisphere had
changed. The cause for this remarkable
reversal of polarity in each hemisphere
_at the sun-spot minimum is a puzzle and
astronomers interested in solving the puz-
zle are awaiting with interest the approach
of the next sun-spot minimum, which is
due to appear shortly, to see whether a
reversal will again take place with the
sun-spot minimum. If so, there is evi-
dently some connection between the sun-
spot. cycle and the polarity of a sun-spot
group.
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New York Subways
a Century Hence
By H.. WINFIELD SECOR
(Continued from page 1071)

.much congestion, or focusing as we may

call it, of the subway lines from Brooklyn
and New York City proper in the lower
business district of the city. But the sub-
way engineers are slowly beginning to see
a great light, and future tunnels under
the East River to Brooklyn have alrcady
been planned—at least in blue-print form.
As Mr. Bolton asked, why is it that the
builders of a city of this magnitude have
so_poor a vision that they can only con-
ceive of a Greater New York composed
of Brooklyn, Queens, Richmond and Man-
hattan? “Truly fallacious,” this engincer
intimated, “for what is to prevent the
Greater New York City from extending
and taking in a part of New Jersey, in-
cluding Newark, Hoboken and Jersey
City?” We do not mean to say that these
highly devecloped territories need necessa-
rily be taken into the legal jurisdiction of
Greater New York, but they should be
linked up just as closely by subways and
other modes of transportation as are
Brooklyn and Manhattan, for example.
Jerseymen had a good taste of the prac-
tically complete isolation of Jersey City

and Hoboken due to strikes and tie-ups

of the ferries and Hudson Tunnels, during
the past few winters. When the two Hud-
son Tubes stop and the ferries discontinue
service, transportation is at a standstill.

Even tho the Pennsylvania Railroad
does have two tunnels under the Hudson
to Manhattan, there should be several
subways connecting New Jersey with
New York, and there should also be one
or more bridges such as suggested by the
f;ﬂ;ous bridge builder, Gustave Linden-
thal.

We seec much better treatment of all
such matters as this in foreign cities,
where parts of great social centers are

-divided by rivers or other bodies of water.

The Greater New York of tomorrow,
said Mr. Bolton, will be bounded by a
great circle, probably 50 miles in diameter,
which will include territory far out in
Long Island, will extend far northward
of Manhattan Island, and will include a
large portion of New Jersey.

In 1970, or fifty years hence, Greater
New York, judging by its recent growth,
will have, insteaﬁ‘of 6,3)00,000 people, a vast
popylation of possibly 15,000,000 to 20,000,-
000 people. The problem to -be solved is
obvious and thc solution with the present
rapid growth of the city is that the sub-
ways must be extended and multiplied, but
in a logical and- farsighted manner.

As Mr. Bolton mentioned, in the days
to come we will not have simply a few
subway arteries of transportation running
along just under the surface of the ground,
but there will be high-speed subterranean
expresses, 200 feet underground, which
will hurl one from Brooklyn directly over
into New Jersey, a distance of 12, 15, per-
haps 20 miles, in as many minutes.

Thanks to the constant improvement of
electrical apparatus, and systems of dis-
tributing the current, the subway trains
of tomorrow, especially the expresses run-
ning along the high-speed routes, will
make much faster schedule time than we
can even imagine now. These high-speed
express tubes will of course have stations
at intervals of 5 or 10 miles undoubtedly,
where the passengers will be raised and
lowered to and from the street level by
means of electric elevators.

And let us hope that the subway de-
signers of tomorrow will relieve us of
the terrific noise which is almost mad-
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IT PAYS RIG

or Magnetic Rectifier for 110-120 Volt 60 Cycle Alternating Current
Jantam type 6-6 ampere for 8 volt battery.$15 Bantam type 12-5 ampere for 12 volt battery $15
ype 16-8 ampere for 6 volt battery.... 24 Type 113-6 ampere for 12 volt battery.. 24

168-12 ampere for 6 volt battery.. 32 Type 1612-7 ampere for 12 volt battery. 32
[5pe 1626-12 amperes or 7 amperes in combination for bath 6 volt and 12 volt batterles 48
*-F Battery Boosters are entirely aut ic and operate unattended.
Screw the plug in lamp socket in your garage, snap charging clips on battery
erminals without disconnecting or removing battery from car, turn switch
ind lock garage door, knowing your battery will be charged in the morning.
{igh charging rates are best for large batteries, or where time is limited.
inipping weight complete with AMMETER and BATTERY CLIPS, 11 to 15 lbs.
nclude postage and insurance with remittance for parcel post shipment.
(eeping your Starting Storage Battery in charged condition makes it delight-
ully responsive and last longer, requiring fewer expensive battery renewals.
dther F-F Battery Boosters for Farm Lighting Plants and Direct Current.
lattery Stations and Garages Use New F-F Rotary Rectifier for Group Charging.
WRITE FOR BULLETIN NO. 12 NOW, IF NOT YET READY TO ORDER.

dening on some of the present routes.: 1ne rramves. mANUFACTURING CO., Offices and Works, "Cleveland, Ohio
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The Hall Jet Relay
for Recording E
Radio Signals |

By PROF. RALPH D. DONER
(Continued from page 1099) -

SR P

two of these posts and insulated from
the other two, thus making half turns in
parallel as conductors between the two
metal posts. “T” is a telephone receiver
from which the sound is led to the base
of the jet by a resonator “S”. Coil “C”
is heated to a dull red heat by a current
from the bhattery “B”. When a signal
comes in at “T” the sound strikes the
base of the air jet; causes the break to
occur nearer the orifice, and thus
envelopes “C” in a cooling blast, reduces
the resistance of the fine wires, increases
the current thru C, B, and R, and closes
the armature of the balanced relay “R”.
This controls the recording circuit B,;R,
and produces an ink record on a moving
paper tape.

The platinum wire must be very fine,
2 to 4 mil. in diameter, so that its rate
of cooling may be rapid. The whole jet,
telephone and nozzle should be enclosed
in a sound-proof box to shield the jet
from room noises, and the air supply must
be quite steady and free from noises and
hisses.

A less efficient means of translating
the changes in the jet is to replace coil
“C” by a vane “V”, Fig. 7. The undis-
turbed jet passes thru a small hole in
the center of the vane, but when the
break occurs below the vane, either opens
or closes a circuit as desired, and con-
trols the recording circuit “R.” .

The writer, while assisting Dr. Hall,
has experimented with the method first
described, quite extensively, and some of
the best results are: speed of 90 words
per minute; continued service without re-
adjustment for several hours; recorded
signals of such low audibility that oral
reception was difficult, have been re-
corded; tone selectivity (by use of reson-
ator S) to within 1§ octave, has enabled
several messages to be recorded from one
receiving set; and Nauen, Germany, etc.,
had been recorded in March and April,
1918, at Chicago with circuit in Fig. 6.

Fig. 8 shows a “bridge” circuit that has
been used for the reduction of static.
Two telephones are used, one attached to
a resonator S, tuned to one tone of a
two-tone arc, and the other to a reson-
ator S,, tuned to the other tone. In this
way J and J. are acted on alternately
but not simultaneously by the signals, and
similarly C and C, ‘change their resist-
ances oppositely every time the tone
changes. Thus the potential between A
and D adds to that of By for one tone,
and subtracts for the other. Most crashes
of static will affect both sides of the
bridge about equally and in the same di-
rection, hence producing little effect on
the bridge. If C, and C; are long coils,
it will take a loud crash of static indeed
to cause both sides of the bridge to reach
such a low point that a signal cannot in-
fluence one side more than the other.

The combinations possible with several
such “jet relays” are almost unlimited.
For instance, several receiving stations,
miles apart, could be tuned to the same
signal, Fig. 9, thus closing their relays
simultaneously (in a series circuit) for
the "signal, but not all would close for
static that was not perfectly general in
character, and a clean record could be ob-
tained at a central station R.

Recently the writer has made an investi-
gation of the sensitive air jet and its

(Continued on page 1138)
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T()rder Your Scientificand
Technical Books Now.

They are difficult to obtain and prices
are constantly increasing. We will
quote present price on any book of
this nature and the price will hold
unless the publisher should increase
his price in the interim.

Write for our 96-page catalogue—the most
co;plet: a:ientiﬁc and prl:g;l catalogt
now issued. In addition, our 1920-1921

will be sent you as soon as ready, and the
rices in this list will hold good in poesibly
go per cent of cases; but you will be notified
of any change before filling order.

There will be no obligation in requesting
catalogue for we want you to know our
Book Department. Write today. You'll
ﬁndd it valuable for suggesting Loolu you
need.

SCIENTIFIC AMERICAN
PUBLISHING COMPANY
Room 655, Weolworth Bldg., New Yerk City

Agents: 90c an Hour

from exact reproductions of 12 old masters.
Complete plans and specifications, one dollar,
postpaid.

Violin Outfits from $15 Up

THE
Electrical Experimenter

now
Science and Invention

on hand. These volumes sold for $3.00,
and in order to dispose of them we are
selling each volume for $1.75 only.
Velume contains twelve numbers of the “Elec-
trical Experimenter” magaszine—May, 1918, to
April, 1919, inclusive. There are 984 pages.
z'n.tb:-’u‘;‘d. mvle:. 1.!-0:.' 127 high 3’.;'
nes! H
.vlrlde;t"tl.kt. Bound heavily in green cleth.

1%
“add postage for 8 Iba.

EXPERIMENTER PUBLISHING COMPANY, Ixc.
Book Department
233 Fulton Street - New York, N. Y.
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In this Department we publish such matt
to those who are in doubt as to certain Patent P
vice’’ cannot be answered by mail free of chary
fit of all readers. If the idea is thought to be o!
details, in order to protect the inventor as far as

S advice be desired by mail a nominal
and descriptions must be clear and explicit. Onl

How' to Protec
By JAY G.

HE inventor who obtains the greatest
remuneration from his improvement
is possessed -with sufficient knowledge
lof patent procedure, from the conception

f his idea, to enable him to cover all points
of possible attack upon his rights.

Hundreds of people have lost the fruit of
their labors at the eleventh hour of suc-
ress because some seemingly insignificant
Yoophole in the beginning ultimately proved
the undoing of their carefully laid plans for
protection.

Every ounce of witnessed evidence is
highly important as facts in proving pri-
ority of inventive conception. Even a small
piece of scrap paper showing a drawing
or specification ot some added part, or
change for practicability in the finished de-
vice, if properly dated, signed and wit-
nessed by some trusted friend (not a rela-
tive) will often turn the tables in favor of
the deserving party.

Photographs, models, designs, blue-
prints and all forms of descriptive matter
concerning the invention in question are
very valuable as proof of originality and
ownership. So it behooves each person
having ideas of worth to record steps of
improvement as they are made in perfecting
the article under consideration.

The first inventors of the adding ma-
chines and typewriters serve as shining
examples of lack of attention to details of
the progress made in perfecting their
original ideas. Burroughs, the bank clerk,
could have obtained basic patent protec-
tion on his embryo adder had he been far-
sighted enough to preserve each drawing
and each model of his improvements. With
basic patents he could have prevented num-
erous other concerns imitating the original
conception and thereby secured greater
monetary gain for himself.

On the other hand recall the case of
Hoffman, who invented the modern steam
pressing machine used in ninety-five per
cent of all tailor shops today. Records of
improvements from the beginning showing
a very novel method of pressing clothes
then in use, enabled the inventor and his
associates to secure practically basic
patents which at this writing exclude al-
most every attempt at infringement and
competition. As a result the owners of this
unique improvement are obtaining the re-
wards made possible by diligent attention
to details of protection at the start.

There is as much difference between
patents as between night and day. Because
some unscrupulous patent attorney offers
[to get a patent, or no fee, is little assur-
‘ance that the patent will be worth the

*No queries arc}f\xblisht this month owing to
te article by Mr. Hobson.
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A Radiogenes

By CHARLES S. WOLFE

(Continued from page 1070)

Become a

~ RADIO
OPERATOR

Our Graduates
Now With
Independent Wireless Telegraph Co. |
Ship Owners Radio Service
-Radio Corporation of America
International Radio Telegraph Co.
U.S. Army Transport Service
American Hawaiian Line
and Many Others

Call or Write for
lllustrated Booklet

Y. M. C. A. Radio School

152 E. 86th Street, New York, N. Y.
“Best Radio School in the East”

SEX KNOWLEDGE—

By a Physiclan

SEX FACTS MADE PLAIN
What Every You Man and Every Young
Woman Should Know.
What Ev Young Husband and Every
Youn;r%ﬂfe Should Know.
What Every Parent Should Know. ;
This Book Will Answer Questions You Would Like an
Ought to Know, bat Will Not Ask.
Price $1.00 Postpaild
Send for Free Catalog of Other Beoks.

WNITED SALES CO., Springfield, Il

——— ———A———

world until next morning, when the down
train brought the morning papers and the
operator.

Crafty Fred Ashton proposed to get the
results of the fight by listening in with his
unsuspected radio station to press accounts
of the battle, and then hasten over to the
store and put his money on a sure winner!
The stage was all set for a “killing.”

Then William’s laughter became more
difficult to control, for into his quick brain
had flashed the rough outline of the coun-
terplot.

The next day he hunted up two of his
old and trusted pals. To them he entrusted
the carrying out of certain details of his
scheme, the substance of his instructions
running something like this:

“Fellows, our compatriot, Mr. Fred
Ashton, seeketh our scalps. 1 will not tell
you how I know this fact, but be assured
that I do. Unfortunately for Fred, he has
reckoned without William Jones. I have
been around the Horn, and across the
Equator, and Frederick will have to get up
earlier in the morning to slip one over on
me. Fred proposes to do all his betting
on the evening of the fight. Now how much
money can we raise to cover his bets?”

Hasty inventory disclosed the fact that
by pooling their capital, quite a goodly sum
would be available.

“Fine!” cried William, when the statis-
tics had been compiled. “Now I simply
dare not be present to take Fred’s offers,
for he might possibly smell a rat. But you
two take every cent he puts up. If you
have to borrow cover him, no matter what
gm’:r own private opinion of the fight may
e.”

One of the conspirators hesitated, de-
murring on the ground that a terrific sum
might be involved, but William brushed his
scruples aside.

“My only fear is that he may not have
enough to satisfy us,” he cried. “Take all
he’ll put up, and get it into the stake-
holder’'s hands in cold cash.”

And so it came to pass that on the night
the fight was pulled off, Fred Ashton
dropped into his chair before his instru-
ments and donned the headset with shaking
hands.

All unknown to Fred, in his carefully
darkened room a hundred feet or so away,
there sat also William Jones, who chuckled
as he watched Fred’s every move.

Ashton closed his aerial switch and
lighted the filaments of his amplifier. As
the set came to tune, a coarse, low-pitched
station greeted his ears, batting away at a
terrible clip. Beneath that fog-horn roar
Fred could distinguish the faint, shrill, pip-
ings. of other stations, but profane experi-
ments demonstrated that he could not tune
out that bellowing monster.

As the minutes sped by and the coarse
one showed no inclination to desist, Fred
grew desperate. He tried to copy the speed-

.ing demon, but the rate was too much for

him. He gave it over, and hung on on
the off chance that the fellow might stop
long enough for him to pick up something
pertinent on the fight.

Finally, when it seemed to his tortured
nerves that he simply must scream, com-
parative silence fell. The loud one had
stopped. And there came to his ears the
welcome, high-pitched piping of one of
New York's press stations. His flying
pencil followed the rhythmic Continental:

“T T Wwww americanradiohistory com”

A Big Raise
in Salary

Is Very Easy to Get, If You
Go About It in the Right Way

You have often heard of others
who doubled and trebled their
salaries in a year’s time, You
wondered how they did it. Was
it a pull? Don’t you
When a man is hir
paid for exactly what he

there’s nofsentt‘ilmefr:lt in I;:shmke:& It's
preparing for the future owing
what to do at the right time that
doubles and trebles salaries,
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Remember When You

Were

a Kid

and tried to ride a bike for the very
first time? You thought that you would

never learn and

then—all or a sudden

you knew how, and said in surprise:

“Wh
it’s

it’s a cinch if you know how.”
t way with most things, and get-

a job with big money is no excep-
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We Will Show You How
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HAVE YOU SEEN THE
NEW RADIOTRONS?

= oN= S —

The first of this series is an ultra-sensitive detector,
the second is a real signal amplifier—a combination
destined to revolutionize amateur radio. Investigate
and see for yourself.

Radiotron U.V. 200 is the most effective detector and
tone frequency amplifier brought out to date. It operates
from a single standard plate battery and has proved excel-
lent for V.T. amateur circuits of all description.

List Price, $5.00

Radiotron U.V. 201 is an exceptional amplifier of the Plio-

tron type and proves advantageous for detection and for

radio as well as tone frequency amplification. The filaments

of both these tubes operate from a 6-volt storage battery.
List Price, $6.50

A coniplete line of vacuum tube Ready for instant mailing: two valu-
ACCESSORIES is now in manufac- able bulletins containing explicit and
ture and will shortly be available. detailed data as well as many practi-
Dealers and Jobbers: We have an cal circuit diagrams employing these
ially attractive proposition for two Radiotrons. Send for your copy

you. Write us at once. today.

The Radio Corporation’s tubes are covered by patents dated November 7ll_l“ lg:;, anuary 15th, 1907,
and February 18th, 1908, as well as by other rlatcnu issued and pending. Tubes licensed for amatens
and experimental use only. Any other use wi st an infring

Address all erders and inquiries to:
SALES DIVISION, COMMERCIAL DEPARTMENT

RADIO CORPORATION OF AMERICA

233 Broadway, New York City

ORPHO

ERMO TELEPHONE

-WITH-
TALKING &= SIGNALLING SYSTE)
TICAL SCIENTIFIC TELEPHONE

{G ON A NEW PRINCIPLE.
\SSEMBLED. FOR INSTANT USE

BE EQUALLED AS A DISTINCTIV!
TIVE 2% |NTERESTING NOVELTY.

) ALL UP-TO-THE-MINUTE YOUNGSTEF
- AS TO THE GROWN UPS.

NANUFACTURED BY

| few weeks. Let's see if we can

“Twenty-first Round. Molinsky rushei
from his corner and tore after the fast
weakening O’Brien. He launched a terrible
fusilade of lefts and rights. O’Brien
clinched and hung on. Referee parted
them. Molinsky dropped O’Brien with a—"

Fred shrieked a terrible imprecation, as,
with a deafening roar, the old nuisance {
broke forth again. For five minutes Fred
listened impotently to the ether-blasting
bellowing, and just as he was going to quit
in despair and go over to the store and
risk his money on the strength of what he
had heard, silence fell once more.

With a glad cry, he gripped his pencil
Joy! The press station was going!

“Twenty-second Round. O’Brien staggers
from his corner as Molinsky rushes to meet
him. Molinsky sends left to head. O’Brien
counters feebly. Molinsky drops O’Brien
for the count with a terrific right to the
jaw, winning the championship.”

With a gurgle of joy Ashton flung the
head-set from him, seized his cap, put out
his light, and rushed from the house.

Outside the store, he paused to gather
his breath and his composure. Then, as-
suming a most casual attitude, he sauntered
into the meeting. \

All talk ceased as he crossed the thres-'
hold, for his avowed intention of placing
his bets on the night of the fight was fresh
in the minds of all. EnjoKing the small
sensation ‘that his entrance had cauged, he
stood in the center of the floor, hands n his
pockets, a sneer on his lips. - .

“Now then, you birds,” he began, i his
.characteristically pleasant fashion, - {Tve
been called a pitker and a braggart ‘
this place a good many times in

the pikers now. " I have six
lars here that says Molinsky
fight.” 2
There was a startled gasp as ‘
fished a fat roll of greenbacks his |
pocket. For an instant, stanned dis-

play of wealth, no one spoke. one

of the conspirators came forward. It muoa

be confest that he walked in a sort of

trance. His highest previous wager had

been five dollars, and on that occasion he

had sat up all night awaiting the outcome.

In a voice that he strove desperately to

make cool, he croaked: “I'll take that bet.

Ashton.”

Somewhat startled, Ashton’s cowardly
soul faltered before this ready acceptance.
But the knowledge he possessed reassured
him. “You, Smith?” he nodded, carelessly.
dropping his money into the hands of the
now important and excited stake-holder.
“All right. Here’s six hundred more. Any
other sports in our midst?”

The crowd gaped and stared as Cole, the
second of the conspiring trio, staggered
forward to what he most certainly now
regarded as the slaughter. He dropped his
money soundlessly into the stake-holder's
hands, as Ashton, his face betraying his sur-
prise, followed suit.

Then Ashton played his trump card.
Pausing to allow the moment to attain all
its dramatic value, he said, slowly: “And
now, pikers, I have one thousand more that
says Molinsky wins, Any gentleman of the
O’Brien persuasion present?”

There was a silence as the awed crowd
huddled awaiting developments. Followed
a ten minute delay while Smith and Cole,
shaking but game, borrowed five hundreAQ
dollars. Then the bet was completed, and
the crowd broke up in silence. It was an
eventful night in the village.

The next morning the populace was out
in force to greet the down train. And as it
thundered to a stop, there was a rush for the
open-doored baggage coach. The baggage
master grinned as he hurled the e Of
morning papers out to the storekeeper.
“Hooray for O’Brien!” he yelled, as he
slammed the car door shut.

AMERICAN THERMOPHONE COMPANY

HE-lE BEOSORO ST BOSTON. MASS.

Fred Ashton started forward, amase-
ment and incredulity mingling with dismay
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Grand Opera by
Radio

By NELLY E. GARDNER
(Continued from page 1097)

tives of the ?ress. And in the long halls
of the Hotel McAlpin, had gathered a
host of guests and employees to enjoy
the rare musical treat. After the wireless
concert, some of the enchanted listeners
were invited into the apartment where
they found Tetrazzini as gracious a hos-
tess as she is a great musician. Much
to the visitors’ delight, the musicians be-
gan to play Titl’s “Serenade,” and Ma-
dame Luisa, as she likes to be calléd; he-
gan to hum softly. Gradually loudeg aud
fuller became her voice, until lly it
rang out with all the triumiphant g
of the opera. This extemporaneous:
cert seemed best of all to the men,
women who sat there, listening id-ett-
chantment. o T

Madame Tetrazzini also heard a wire-
less telephone concert, that night. Abowt
9 o'clock, the U. S. S. Texas, which was
steaming 450 miles at sea, called New |
York and was connected with the apart-
ment in the McAlpin. The Captain wanted
to know if everything on shore was in
readiness for the concert, saying that the
men at sea were anxious that nothing
should happen to spoil the evening that
they were anticipating so eagerly. So .
Madame Tetrazzini talked to him, assured |
him that she was ready, and then to prove
it, sang him a song all for himself. |

In_gratitude for this unexpected treat, .
the Captain replied, “Now I shall have one
of my sailors sing for you.”

Describing this incident, Tetrazzini put
her hand to her heart, and said (partly in |
Italian, French and English), “Ah, I am
so emotion tonight! I heard that lovely
boy’s voice sing to me, just as plain as ii
in this room. And such a voice it was!
So sympathetic!”

As she spoke of her love for the sol-
diers and sailors her face lighted with
the look that all kind-hearted-and mother-
ly women feel for the -boys who risk their
lives in the defense of their country. Dur-
ing the war, Madame Tetrazzini was re-
nowned for her work among the Allied
troops. In recognition of her extraordi- |
nary services, she wears the Victory bar
of Italy; the first class medal of the
Italian Red Cross; the Academic medal
of Public Instruction in Paris; and an
Italian decoration which is such a high
honor that it has been bestowed upon
only four Italian patriots—the Queen
Mother, Margherita, Queen Helena, the
Duchess of Aosta and Mme. Tetrazzini.

FARMERS WILL GET PRICES
BY RADIO

Market quotations are to be furnished
daily by wireless to New Jersey farmers
so as to keep growers supplied with up-
to-the-minute information regarding the
selling prices of their products, under an
arrangement between the N. J. State
Bureau of Markets and the Federal Bu-
reau. Director Clark of the State Bureau
invites boys’ clubs to study wireless in
order that their parents may avail them-
selves of the service.

“The quotations,” he says, “and other
valuable information of special interest
to New Jersey farmers will be flashed
from the Government wireless station at|
Washington at 5 o’clock each evening..
Amateur stations to tune in for the market
messages will require an instrument with
sensitive detector and a 400 metre wave
length. The message will be twice re-
peated and will be sent slowly enough fo
an amateur to jot it down if necessary. i
dots and dashes for later interpretation
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Remler Type 330 Vacuum Tube Control Panel
For the New Type (;_-300_“De_t_e§t7?r _'ljube; |

! THESE SPECIFICATIONS SPEAK FOR THEMSELVES

Genuine bakelite, hifhly polished, 5" x 7}4{". White filled engraving. Special smooth running rheostat

back lﬁ:mnbeg. All bakelit‘(; V'I")lsocke(tl;.l {he %ewdRem(ller po(ixitlve mehta.l boontact potentiometer for

controlling plate voltage. Variable grid leak. Fixed grid condenser. Busbar . ’
i wiring. I§ardwood base. All metal parts polished nickel. . . . . . . . . Prlce $8.00

DEALERS: Send for our trade proposition on Remler Apparatus

REMLER RADIO MFG. CO. 163 sutter ot G o o, Calif.

MURDOCK

THE PRICES ARE THE QUALITY IS
UNUSUALLY LOW REMARKABLY HIGH

2000 OHM 3000 OHM
DOUBLE SET DOUBLE SET

$450 $550

RIGHT IN PRICE AND IN PERFORMANCE

The substantial success earned by these receivers can be attributed to the instant recognition of their remarkable
value by thousands of users. If, by chance, YOU are dubious regarding the possibility of securing really good ‘phones
at such prices, we suggest a trial, with the customary assurance of “satisfaction or money back.” Ask your dealer

for them.

BULLETIN No. 20 now ready for distribution. Send for your copy. .
WM. J. MURDOCK CO. 55 Carter St., Chelsea, 50, Mass.

509 Mission Street, San Francisco, Cal.
s e ——————————————————
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Why We Recommend Our
- Navy Type Headset
For Exacting Use

UR Navy Type Headset will

produce audible signals from

the least amount of current.
Since the action is direct on the
diaphragm, they work at the best
mechanical ratio and there is no
loss of current necessary to operate
intervening mechanical movements.
This diaphragm has a natural high
pitch which enables the operator to
read trans-Atlantic signals more
readily through static interference..

*“Navy Type’’ 50,000 Ohms A. C.
Weight 9 oz., complete with head
band and polarity indicating
cord. Price $14.00.

The Navy Type is wound to an
A. C. resistance of 50,000 ohms and
is peculiarly adapted to vacuum tube
reception. Then there is the ex-
clusive Brandes feature of perfectly
matched tone, which brings in the
faintest signals in one clean, clear

note.
BRANDES
Matched -Tone
HEADSETS

The sensitiveness and matched-tone

features of Brandes headsets are
permanent. The diaphragm is the

only moving part, and as the head-

sets are of rugged construction for
everyday use the adjustment is not
easily disturbed. Brandes headsets
require no tender care to keep them
in perfect condition and no extra
strong signal will make them in-
operative.

You can pay more for a headset and
you can buy a heavier one, but you
cannot buy a better one than the
Navy on the basis of sensitiveness,
comfort or price. Send us $14 and
we will send you a Navy Type
Headset. Try it for 10 days. If you
aren't satisfied, return the headset
and we will refund your money
without question.

C. BRANDES, Inc.

Room 814 32 Union Square

NEW YORK CITY
Also Makers of
Trans-Atlantic Headsets.......... .$12.0Q
Superior Headsets......... cereeees.$8.00

Send 5c for Catalogue ‘°E.”

In the “Popular Astronomy” article Combinasticn Lesse Conp-
page 892 of the December issue, the next lor Parts and accosserios.
to the last paragraph contained the word Sadacm_-: for e

erature which is sure
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The Hall Jet Relay
for Recording
Radio Signals

(Continued from page 1130)

acoustical properties, employing an ar
rangement as shown in Figs 10 and 11
Air from a constant pressure tank enterec
at V,, Fig. 10. Part of the air went thn
valve Vs and part thru a smoke produc
ing chamber D, where punk was heatec
just sufficiently to cause partial combus
tion. The flow of air then passed thn
Vs and F direct to H, or thru V, and (
a gas meter, by mecans of which the vol
ume—and therefore the velocity—of the
jet might be determined. A water mano:
meter | measured the pressure.

Fig. 11 shows how the jet was ocularily
examined. It is a well-known fact tha'
the dust particles in a room are mad
visible by a strong beam of sunlight i
the background is dark. The same prin
ciple is used here. A carbon arc illumi
nates the jet, and a screen shades the ey
from the arc. A whistle W, or any suit
able source of sound for the great rang:
of pitches was used, either near the je
or sometimes at a distance and the sounc
conducted to the jet by a tube S.

First, curves were plotted for differen
jets, giving the relationship between pres
sures and velocity, so that in subsequen
tests the velocity could bg found fron
the pressure. Then a study was made o
the jet, undisturbed by sound, to finc
the relation between the height of the je:
and the velocity.

It would appear from some of the
graphs, the lowest velocity, 44.5 feet pe
second, and a pitch of 3,000 gives th
greatest response, but the fact is that thi:
action is too slow to be very efficient anc
too unstable and sensitive. About the
best working characteristics are: a diam:
eter between .035 inch and .078 inch, ve
locity between 40 and 70 feet per second
and pitches any where from 500 up tc
10,000 depending on the telephone receiv-
ers used, and the rest of the circuit.

For very high pitches a special receiver
was constructed of low inductance anc
with a diafram about the size of a quar-
ter of a dollar. This seemed to be les:
sensitive to static than lower pitch re.
ceivers. As high a frequency as 30,00
cycles has been tried with some success

ith the idea i ind of buildi - cm-g - - -
pih the ienin ming ot buiding 2 5511 ) hirty Day Special

&lgrglvdte;:tc;g‘r. but this has never been AUDION CONTROL PANEL
The writer has put the sensitive jet to Price $6.25 Prepaid

other uses, such as that of controlling @an || Polished Fomica panel sise 4x8}¢ in. B battery coa-

electrical toy by sounds with success. trol switch, Rheostat, tube socket, 8 binding post.

It is possible to adjust the jet, the po- ;,";{,2“&%‘;{“}?“::3,:&;',}‘,‘,5;{" polished nickel

sition of the platinum coil, and the pitch One Step AmpliSer, Panel size 4x634-in.
and construction of the resonator in such Price $12.50 Prepaid. -
a way that the system will respond to ] Twostep Amplifer, double filament controls. - Panel
but one tone, even tho other loud noises size 6)¢x8 in. Price $22.50 Prepaid.
are present. On the other hand it may Send for complete literature; it’s free
be adjusted so as to respond to the buzz KEYSTONE RADIO COMPANY 4
of a fly! MANUFACTURERS

Drawer 307 Gmnvlllo.& Pa.

>

“POPULAR ASTRONOMY”
- CORRECTION

in the final line, possibility instead of im- A
possibiligF. This paragraph should have to interest you.
he

read: theory that the moon was|| J. F. ARNOLD m%‘::“

once an integral part of the earth has had

IS

many adherents and has been put for-| @ _ s B Clean actherist s Fke

ward by many of the world’s greatest sg‘ '“k’ C];n' I'"‘hf:“:;'m b"":;

scientists, and from the foregoing facts' . on Sexology for those marm

and considerations it would seem that this | or contemplating marriage. Catalogue free.
!

is indeed a physical impossibility.” UNITED SALES CO,, SPRINGPIELD, ILL.

.
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Aspirin

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.”

The Divining Rod—
Is It a FakKe?

By PROF. T. 0’°CONOR SLOANE, Ph. D,, L.L.D.
(Continued from page 1080)

is the tool of numberless fraudulent prac-
titioners, the motion of the hand is so slight
in its operation that there is room for a

| possibility of honesty on the part of a self-

deceived practitioner or believer.

In all scientific work, the object is to
remove experiments from extraneous ef-
fects. But here, to detect distant objects,
the crudest imaginable appliance is used—
one absolutely subject to human control:
and which it is practically impossible for
anyone to abstract from such control, no
matter how carefully or steadily he may
attempt to hold it. It is absolutely un-
worthy of all scientific consideration. It
is of purely psychical interest as a study
in deception—both that of the observers,
and in some cases of the operator himself.

There is any quantity of literature on the
subject. In going back 500 years to
Agricola’s “De Re Mectallica,” a book pub-
lished in Latin in the 16th Century, we find
several pages dedicated to the divining rod
in which the author, whose German name
was Georg Bauer, and who is known as
Agricola, takes a very moderate view, be-
ing apparently afraid to say it is absurd and
worthless, but advises people to use the
regular methods of detecting ores, rather
than attempt to exploit this instrument.

We reproduce the interesting wood cut

fenen tha Ald hanly chawine tha weca Af tha
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“I believe that the care of the body
is a sacred responsibility—the first
we accept and the last we lay down.”

—Lionel Strongfort

Physical Weakness
Is A'CRIME
—Are You Guilty?

Have you prized your own body as your most
precious possession? Have you kept {t clean,
externally and |ntemslly' Have you kept it free
from taint? Have you a physique you can be
proud of—a i; you don’t hesitate to reveal to
your fellowmen In the shower or swimming pool
or c.lnb dressing room?

may one of thousands of men who are
lending wretched lives—tainted, diseased, wholly
unfit for the strenuous tasks confrontiug you.

Slipping Back—To the Old Habits

Instead 8(&»!3]: lnedthe pink g{t cggdltion as
un‘ m -ag: men O\I‘h o you may
’t;e those whose and

htm weakened you lo that you are dogenenlln(.
_______slipping back into your old,

wicked habits again and have

e a Wwretched human

n|
dejected,
discouraged, diseased, hope-

" Call a Halt Now

If you are one of these vic-
tims, let me caution you to
call a halt to this slow sui-
cide. Don’t delude yourself
with the transient relfef drugs
ve you. Day by
day_you 1 slip farther nml
farther into the chasm from
h ‘there will he less and
Tescue.

LET STRONGFORTISM
Be a Big Brother te You

Through my scientific method

I extend a helpin: hand o

all who are in tl m;m ul
of disease, drugs

ope.  Strongfortis:

rou up, fill you with renewed

ife and energy, put pep into

and restore your con-

ence and manhood. It is

not an ordlnuy physical cul-
course t I

ture ve you,
LIONEL but unltme syatem of n-
STRONGFORT dlvldu:l assistance, _which
gives permanent health to
of anyane who follows my dmnle
s dlre?lon: ul gheiyﬁu
sonal attention, pointing out
unquestionably the to you the surest, speediest
physloal” ™ doveler: mesd 2 following
nel now you are following
mont ever soon.”” my methods—all your friends
will bo astonished at the im-
provement that has come over you immediately
after you begin fellowing my instructions.

Send for my Free Book—
\RROMOTION =AND = CONSERVATION OF

HEALTH STRENGTH AN MENTAL EN-
ERGY’" is & short cut to a mller freer, gladder
and healthier life. Send a 10c plece for postage
ln read this wonderful book.

LIONEL STRONGFORT

Physical and Health Specialist
Dept. 231 Newark, N. J.

FREE CONSULTATION COUPON
Absolutely Confidential

Mr. Llud Strongfort,
Ploan Dept. 23! .‘"rkbo'(‘)' L‘PBO
CONSEBVA’;I:)\I OF HEALTH, NGTH
AND hENTAL ENERGY,” for postage of which
I enclose a 1 ece.
8end me lvecln information on subjects marked
X below, without In any way obligating me.
.Stomach ..Despondency
coDllordorl ."Bkin Disorders
*‘Dillousness.  ..Great Strength
. r?Id Liver ..Falling Hair
Ind .. Weak
..Pimples
.Blackheads

. .Nervousness
..Poor Memory .
..Rheumatism ..Round 8houl-
«.Gastritis der
..Heart Weak- ..Lung Troubles
ness ..Female Dis-
..Poor Circu-
lation
.. Increased
Helght

. Muscular De-
velopment
..Advanced
Co!

urse
. .Healthy
Childrei

. .Vlul Deple-
Ya\lthm‘l
Errors

..8hort Wind rth .
..Flat Feet ..Drug Addicts Restored

Here mention other subjects not listed above:

n

(& TR - 7 S
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A Floating City

(Continued from page 1063)

motion, and this will be greatly reduced
in its effects by the distance intervening
between the bearings. If one ship is ris-
ing on the sca and the other descending,
the 1,500 foot length of chord of the truss
will make the inclination imparted to the
platform very slight.

. A great central crane is provided for
handling goods, and of course special
docks for giving access to the great struc-
kure will be provided.

Electricity is supposed to be applied in
the most advanced way. A very power-
ful electric power station is to supply elec-
bric light for the city and to drive the
notors of the four ships, as well as to
ake care of the steering. The ships, it
s specified, are to have twin screws.
N othing is said about the effect of the
Wwind on such a structure, but it is evi-
tent that it will be very great, and how
far it may affect the operation is a mat-
ter of surmise.

New Draft Device ‘

Saves Fuel
By HAROLD A. MOORE
(Continued from page 1078)

tank, the action being perfectly compar-
able to that of the ordinary ball cock used
on tanks in the houses.

The cock regulated by the float is sta-
tioned on a by-pass and the thru-line of
pipe parallel to the by-pass, contains a sup-
ply cock which can be opened or shut by
hand, so as to permit of hand regulation.

That is all that is to be said about the
apparatus, which is simplicity in itself. It
is claimed that by its accurate regulation,
extraordinary results in the way of effi-
ciency, are obtained; that evolution of ob-
noxious gases is prevented; and that
metal laden vapors of great value are
saved in the condensing chambers, pre-
sumably by the prevention of too strong
a draft. -

Recently, Mr. J. O, Anderson, the in-
ventor of the new draft regulating device,
has, according to reliable authority, suc-
cessfully demonstrated the adaptability of
his device for use in plants that generate
steam for power purposes. On a cannery
in Puyallup, Washington, he has erected
one of his regulators and has produced
results that are said to be radical im-
provements in combustion methods. The
firm which allowed him to demonstrate
Wwas installng three new boilers and fire-
boxes to take care of increaséd demands
made ipon their power plant. One_of
these boilers had been installed under Mr.
Anderson’s direction, with combustion
chambers and stack built according to his
specifications, and upon its completion he

prevailed.upon them to allow him to pro-|
ceed with his demonstrations from that|.
poit. He installed his draft regulator|.

and fired up the boilers,

The first day he produced the full capa-
city of the boiler in steam with but 40
per cent of the fuel that the firm had
expected to use. Experiments were made
with crude oil, wood and coal as fuels,
rand with all the same satisfactory results
were obtained. After five days, with minor
adjustments, he was able to effect a saving
in fuel of over 80 per cent, and was pro-
“Jucing almost as much steam as the three
tpilers would have generated under or-
ndry - ciccumstances. -~ |, .. o

Cost

New Post-Graduate

A really remarkable devel-
opment in extension account-
ing
of master accountants and in-
dustrial engineers. Absolutely
new in both material and
method.

Comprises 30 loose-leaf lessons
supplemented by numerous charts
and graphs. Every student under the
personal instruction of nationally
known specialists. .

This course is open to any ac-
countant whose broad experience and

International Accountants Society, 1

information on subjects checked.

OCOST ACCOUNTING AND SYSTEMAT
OcC. P. A. Coaching
OIncome Tax

instruction—the creation.

General Accounting;
for Post-Graduate Course
OExternal (Public) Auditing

Accounting

Course NOW READY

. advanced standing qualify him to take
up the work without preliminary in-
struction as well as to any graduate
of our 90-lesson course in advanced
accounting.

Cost Accounting Booklet
Sent Free

In order to give you a thorough
comprehension of our new method
of instruction, we want to send vou,
free of charge, an instructive booklet
on Cost Accounting, containing an
organization chart and an interesting
explanation of. the “Organization in
Balance.” Address

International Accountants Society, Inc.

““The Professional School of Accounting’’

2626 South Michigan Avenue, Chicago,’ Illinois

nc., Dept. 221, 2626 S. Michigan Ave., Chicago, IlL

Gentlemen: I am interested in your advanced accounting courses. Please send me complete

I1ZING

[Credits and Credit Adminis-
Preparatory i

tration
Olnternal (Executive) Auditing
OApplied Business Statistics

Name......ooiieitiniiiiieininernnennns Street Address...... eeresrsatir e naiiaeaas
City ovriierriinernnenennanes State........... Age?...... vee...Position? .....ciiiiiiinnen

Education?. ....iiiiiiiiiiiiiiiiiiieanns Any practical experience?....c..cieiierraiiaieaian
Ever studied accounting?.............. Where and how much?............! P eeeanetacnans cees

\\You Cn Easily LD This PHONOG-R APH

i
!
'i

T “S——— - — ..o At . . .
Nt mbrn e Lo B o . e

510 Springer Bldg., 313 So. Clinton Stree

¢ ERIES
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" Our Simplified Plans

 excelled by none.

Send Coupon, Now—Today
MODERN PHONOGRAPH SUPPLY CO.

TREMENDOUS SAVING IN COST

You don’t need to be a cabinet maker.

‘We have made it an easy and pleasant

job with '

We furnish blue
prints, dia-
grams, motor, ready-built horn, cabinet pieces
and all metal parts complete. You do the as-
sembling, 6 models to choose from. A few hours

1 work, and you will have as fine a type of phono-

graph as any produced, and at a price away
below what you would pay in a store.

KEEP THE SAVINGS IN YOUR POCKET

Machines play all records, have a wonderful tonal quality,
No need now for any family to be with-
out a phonograph use of the cost. THE MAKAFONE
solves the problem. BUILD IT YOURSELF AT LESS
THAN ONE-FOURTH REGULAR COST. but equal to the
high-priced cabinet machines. Free Records with each out-
fit. SEND TODAY FOR FREE CATALOG and full par-
ticulars of our wonderful offer.  Many a manufacturer goi
his start in this way. Why not you? Build machines and

sell to yowr friends.

2 o~ You can make and sell
Agents Attentlon these machinesfromout
plans at a profit of $50t0 $75 each. Othersare selling two and
t aweek. Hereis your opportunity to make big money
and become independent. easant and profitable work.

Modern Phonograph Supply |
610 Springer Bidg.
313 So. Ciinton St., Chicago,
Gentlemen: Please send me full particu
of your Makafone proposition, with
obligation to me. .

Name..... PN eenereaenn

t, Chicago.
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Be sure it's a Real
Paragon — Look for
the phrase, Type R.
A. TEN, engraved in
the bakelite panel.

1}

If it isn’t an R. A. TEN—it isn’t a PARAGON

Tms Advertisement is published more for your protece
tion than for ours. Only recently, several letters have
come in from radio men, who bought imitation
Paragons, and were tr dously di inted

Featurss of the genuine

Paragon R. A. TEN

(Reg. U. S. Pat. Office)
Amplifying Short Wave Receiver

Wave length, 160 to 1,000 meters.
Amplification 100 times.

No dead end losses whatever.
Vernier attachments on con
Guaranteed for fwo years.

Price Eighty-Five Dollars.

YOU can tell the genuine by looking for the full name
on the panel. The complete name is copyrighted, and,the
use of “Parcgon” on any other instrument is therefore
illegal, as well as unfair and deceptive.

Be sure to get a Paragon—a real Paragon—and prove
for yourself that ‘‘The weaker the signal, the stronger the
amplification.”

Our word of honor to vou s our guarantec—Let us prove it

CONTINENTAL RADIO AND ELECTRIC CORP.

J. DI BLASI, Sec. Sole Distributors of the Paragon RA-TEN J. STANTLEY, Treas.
Dept All. 6 Warren Street New York

Y MAIL, or at our store, you can be sure of
accurate, helpful service. People who thor-
oughly understand amateur radio will help you
select your equipment from a stock which in-
cludes every good make. Prices clearly reflect
the savings of low rent and expense.

Have you seen the new FADA Audion Control
Panel, with the automatic filiament control? We
have a complete assortment of these splendid
cabinets. Price $17.50. .

SPECIAL CLEARANCE: Small lot of D. C. Volt
meters. 500 to 600 volts. Brand new, splendid

quality, we ran across the lot at a bargain. Price
$14. Fully guaranteed. Send your order promptly.

New 84-page catalogue just out.
Send 10c. for your copy.

American Electro Technical Appliance Co.
New York.

235 Fulton St. Dept. E.S.

ACME
AMPLIFYING
TRANSFORMER
$5.00

The Heart of Any Amplifier.
Can’t Be Beat.

Carried in Stock by Leading Dealers.
Write for Bulletins.

Acme Apparatus Company 2 JNBSOR $TREET

E

Offers a thorough course in all branches of wireless
telegraphy. Radio Operators earn at the start $125.00
per month, and first-class board, etc., free.

Our 1 prepares you for your license in three to
four months. Positions guaranteed to Arst-grade

censed oper:

a
Day and Evening Classes

8 State Street, New York, N. Y.
Phone, Bowling Green 8079

- W americanradiohistorv com

The X-Ray Fluid

By JULES H. STEAN, Ph. D.
(Continued from tage 1076)

[ T,

membranes, thru the action of x-ray fluid
Also the auricle of the ear is, due to its
tissue structure, transparent, but visible
in detail.

Another cut, half body part of fecetus,
shows the ribs partly developed and
partly composed of cartilage. It also
shows the tissue, the thickness of which
may be seen above the spinal column.

he second cut, arm and hand of a fce-
tus, is characteristic of the power of the
fluid. Here we have the developed bones,
as well as the undeveloped ones. The
picture shows the ossification of the bones
remarkably well. The ulna and radius
not developed to the full degree are
plainly visible.

The photographs of the specimen have
lost very much in detail and appearance,
as the specimens were preserved in or-
dinary glass vessels which caused a dis-
tortion of light in photographing, but the
pictures may give a good idea as to the
value of the fluid in the study of anatomy.

The reproduction demonstrates that the
transparent specimen shows all parts of
the inside body, which parts may differ
in the index of refraction materially from
the tissues.

In order to produce specimens which
show inside parts, as bones, or the more
plastic arteries, the bones may be stained
or the blood vessels filled with colored '
substance. For instance, instructive prep-
arations may be obtained by injecting inte
the blood vessels colored fluid for the
demonstrating of the vascular system and
the specimen may then be immersed and
preserved in the x-ray fluid.

The study of the structure of the veg-
etable texture shows some remarkable
and interesting details when penetrated by
the x-ray fluid. Wood ome-half inch in
thickness acquires such a transparency that
print can be read thru the board. But the
wood has not lost the detail of its struc-
ture at all, and is preserved unharmed.

Leaves and flowers are very easily pre-
pared and give a unique picture entirely
clear to look thru, except that the veins
stand out very prominently.

Taking into consideration the work ac-
complished with the x-ray fluid, it can be
said that it will be a valuable help for the
student and layman for the study of anat-
omy, as well as for the botanist.

Rare specimens can be preserved in the
natural state indefinitely, eliminating wax
preparations to a large extent.

Here a student may handle the glass
vessel containing the prepared specimen.
may observe the interesting features of
the object without being handicapt in his
imagination, as he would be in the case of
a wax preparation. Every part of the
specimen is visible in the glass vessel and
tissue and underlying parts may be seen
clearly in their original form. No parts
need to be touched or dissected and
knowledge may be obtained in a more
sanitary form and more thoroly than by
the old method.

BUYING RECORDS BY
TELEPHONE

Numbers of people have already written
the manager of this new department tell-
ing him how much pleasure it has given
them to hear new records over the tele-
phone so that they might order them with-
out further trouble. eedless to say, the
sales in this department have greatly in-
creased since the plan is in use.
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Is Electrocution

Humane?
By JOSEPH H. KRAUS
(Continued from page 1081)

will be stimulated as near to the muscle

as possible, and secondly, when the nerve

is stimulated as far away from the muscle
as possible.

The distance between the two bare wire
electrodes is now carefully measured. A
record is then made with a tuning fork
giving exactly 250 vibrations per second
and which has mounted on one prong a
ine wire. It will be seen therefore, that
between each two adjacent points of the
tuning fork record one-250th of a second
has- elapsed and from the graph we also
see that there is a certain latent period
between experiment one and experiment
two, the muscle having contracted more
rapidly in experiment one than in number
two.

The difference in time is then carefully
measured, and when compared with the
difference in lengths of the nerve, a defin-
te ratio will have been established. The
mte of impulses can then be computed
and the following speeds observed. In
the sciatic nerve of a frog the speed of
nerve impulse transmission has been cal-

" culated as 27 meters per second. In man
this speed has been found to be from 110
to 140 meters per second. Just compare
this speed with that of light or compare
this with the speed of electricity—three
hundred million meters per second.

It is obviously impessible for a nerve
to transmit a sense of pain to the brain
at the terrific speed at which electricity
travels, contracting as it does, every
muscle in the body including the involun-
tary muscles of the heart and causing
-this contraction to be maintained, at the
same time rendering the individual uncon-
scious.

Dr. Spitzka has definitely stated that
were he to die in any way whatsoever,
he would prefer the electric chair, except

) for the stigma attached to such an ex-
ecution. “Were capital punishment,” he
says, “properly handled in this and other
. states in the Union, there would not be
half as many murders as are occurring
daily.”

A murderer now, however, has many

chances to get away without paying the
penalty. At first he can plead insanity,
sometimes a very ridiculous plea, where-
in the fact that he swallowed a pin when
an infant, has even been brought up as
evidence. If adjudged insane, he goes
to an asylum where there is a reasonable
chance of getting out. If he is indicted
for murder in the first degree and found
guilty, he may receive one of two sen-
tences, either life imprisonment or be sen-
tenced to die.

With life imprisonment he may fight
for and obtain a pardon. Again, he may
have the death sentence appealed to a
higher court. After the appeal is granted
he has another chance; if again adjudged
guilty and the order of the lower court is
comfirmed he may appeal to a still higher
court. At all times he may apply to the
Governor for a commutation of sentence.
. Obviously, therefore, it would seem that
in order to make capital punishment what
it should be, it is necessary that it be
carried out drastically. This does not
mean to infer that the editors are in favor
of capital punishment in any form, but
the rapidly increasing number of murders
tend. to show that: something is radically
Wrong somewhere. © - S

www americanradiohistorv com

1143


www.americanradiohistory.com

Digitized by GOOS[Q

www americanradiohistorv com


www.americanradiohistory.com

Science and Invention for February, 1921

Swiftest Things on
Earth

(Continued from page 1064)

Airplanes the Fastest Carriers

Altho the United States sent one of the
fastest and highest powered airplanes
ever designed, to compete in the recent
James Gordon Bennett Trophy aerial
meet, the American entrees broke down
and never finished the race owing to
engine and other troubles, and Sadi Le-
cointe, the French aviator won the Inter-
national Airplane Race by covering the
course of 300 kilometers (equivalent to
186.45 miles) in one hour, 6 minutes, 17 1/5
seconds. This is equivalent to a rate of
2.81 miles per minute, or 168.6 milcs per
hour. This is a little faster than the high
speed limit attained by Tommy Milton in
his automobile, but Lecointe’s speed is the
average for an ultra long run, and not the
greatest airplane speed attained.

The highest official speed attained by an
airplane, is that reached by de Romanet,
the French aviator, who attained 193 miles
an hour on November 4. It has been re-
ported several times that airplanes both in
this country and abroad have reached a
speed as high as 230 to 235 miles an hour.

The velocity of sound is 10.88 feet per
second, at zero degrees Centigrade, at a
pressure of 1 atmosphere. A cyclone rushes
at the rate of 585 yards a second and about
the fastest material thing on earth is the
projectile from a gun, the velocity of which
is, as shown in the accompanying illustra-
tion, 975 yards per second or at an equiv-
alent velocity of 2,000 miles per hour. The
next succeeding fastest thing we know of
is the velocity of the earth itself, as it
speeds around its orbit about the sun at the
rate of 65,533 miles per hour. Finally, we
come to thc highest speed thing we know
of, which is credited with having the ulti-
mate speed attainable in the universe by
any object or agency,—that of Light and
Electricity, which travel at the marvelous
speed of 186,000 miles per second. This is
also the speed of the Hertzian waves used
in radio-telegraphy and telephony, so that
a high powered radio wave sent out from
the station at a point on the earth’s surface,
will theoretically pass around the earth
seven times in one second.

MICROPHONE DETECTOR OF
FIRE DAMP

The microphone is applied to the de-
tection of fire damp in mines. This is its
principle: If sound waves from two pipes
of equal pitch impinge on microphones
connected in series with a telephone, a
clear note is heard, but if one of the pipes
emits a slightly different note, beats will
be heard in the telephone. :

Here is the application: One pipe is
placed in the mine, the other above the
ground and they are blown simultaneously.
If the air in the mine is charged with
fire damp, it will produce a different note
from that produced by clear air, owing to
the difference of density, and in conse-
quence, a series of beats in the telephone
gives warning of the presence of fire
damp.

The same apparatus is very sensitive to
the presence of coal gas.
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1921 ATLAS Yo FREE
To the readers of “ Science & Invention ” who take advantage of this offer now made in connection with

Webster’s New International

THE ONLY GRAND PRIZE

(Highest Award) given to dictionaries at the
Panama-Pacific International Exposition was
granted to Webster’s New International and
the Merriam Series for superiority of educa-
tional merit.

WORDS OF RECENT INTEREST

Ansac, ace, barrage, Bertha, blighty, Boche
Bolsheviki, camouflage, Lewis gun, iibcrly
bond,Sammy,soviet, tank,war bride. These
are but a few of the thousands of late words
—all clearly defined in this great work.

] ¢ ions”* with_reference to thelr answers
and striking ‘‘Fac-simile Color-Plate’’ of
the new blndlug. Pleasc include speci-
men pages of India and Regular paper
with terms of your ‘“‘Sclence & Invention”
free Atlas offer on Webster’'s New Inter-
national Dictionary.

is the 1921 ““New Reference Atlas of the

World,”” containing 148 pages, with 96

e pages of maps beautifully printed in colors
" with areas and populations of all coun-

tho Great War, Parcel-

tries, includi about by
Post Guide, etc., all handsomely bound in red

cloth, size 9;& x 1215,

For Homes, Offices, Factories,
Farms

Complete Wall Set Magneto Telephone

) Western Electric Type )

This is a complete commercial telephone station.
They were bought from telephone exchanges who put
in Central battery types. Slightly used but guaranteed
to be in A1 working order.

Will work perfectly at all distances up to 20 miles.
Long Distance Telephone Set—
Onestation......p....... 37'00
T Shipping weight, 15 Ibs.
'wo stations
Shipping weight, 25 Ibs.. . . .. Ceeeeeees $l3'oo
imps for our big 160 page Wireless and Electrical Catalog No. 22.
RO IMPORTING CO., 231 Fulton Street, New York

sesee

Bunnell NTRUMENT

JOVE DETECTOR

Handiest, Handsomest, Best
Sample by Mail — $2.00
Tested Galena Crystal—25c

Distributors of Standard Electric - Novelty

Company Type B*“Cyclone’ Audion Batteries.

Also De Forest, and all other makes of High
Class Wireless Apparatus.

Send stamp for mew edition 42E Catalog.
J. H. BUNNELL & CO., 32 Park Place, New York
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-alwaysremember

The A-P Electron Relay and the A-P VT Amplifier-Oscillator
constitute the one proven vacuum tube combination on the
market to-day. Perfected in May, 1920, this combination
has made good in actual use. AND A-P tubes are the only
tubes equipped with the SHAW bakelite base—the base that
prevents surface leakage, the base that prevents the tube
from absorbing atmospheric moisture, the base adopted by
the U. S. Navy Department—an exclusive patented feature
of A-P tubes.

When you want an efficient amplifier in The A-P Blectron Relay is the most
which none of the amplifier qualities are  sensitive spark detector known to the

sacrificed to make it also a detector, use radio art. It is a soft tube. It contains
the A-P VT Oscillator.  When the right quantity of gas and, equally
you want. an detector in which important, the right kind of gas. The

none of the detector qualities are sacri- electrodes are correctly designed. On -
ficed to make it also an amplifier, use the market since May, 1920, it has made

the A-P Electron Relay. good in cdul use.
For sure resuls, Jor bl reuls e A-P tabes and only A-P e e A e e Orillaton,! Amplie
I;’l&m;'eld by the Radio Cforporallon of %ka under chFored Aadaflon i:?‘é&.::.:&% :::é :t:‘E- :: :n :‘:.n-
leming palents, for amateur experimenlal use in radio N h -y
communication. . Equipped with the SHAW bakelile (four-prong) base. ot o Order Rrice 7 and worth ke,

Ahggmbm:gxon oAf i,w% Ior more ReA-P VT tl‘x:b“ u.:n .d:
The Atlantic Radio Supplies Co. The Pacific Radio Supplies Co. facior or cectiitor io the Seal roasiving ombination

8 Kirk Place, Newark, N. J. 638 Mission St., San Francisco, Cal. 5,005, distance amateur or long_ wave reception:

Distributors for Moorhead Laboratories, Inc., Manufacturers of

The A-P16i Combination

ISNSNS!ISNSHSISISIS! ISNSNS!
THE THIRD EDITION OF THE

CONSOLIDATED RADIO CALL BOOK

Very Greatly Enlarged—Ready January 25tk

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

. Some of the special information contained in the new book: Radio rate sheet (charges to .
"wessels, etc.); Cable rates; Table for finding cable charges to various points; Weather rer
hydrographic reports of the world; Time signal section of the world; American radio
stations; French radio compass stations; British radio compass stations; Canadian radio
otlmons. General information section; International abbreviations; High power radio statior
world Press schedules of spark statlons

The Consolidated Radio Call Book is the only book in print officially listing all the Radic
issued by the Bureau of Commerce. Every vessel and land station in the world is represe
listed alphabetically, according to names of vessels or land stations, and according to cal
Revision of American coastal stations under U. S. Naval control, and their new calls.

Every New Amateur Call Is Listed
SPECIAL—Wireless Map of the World in Colors Given Free With Each

Price $1.50 Prepaid

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

American Electro Tech. Appliance Co., Klugo, Arno A., Los_Angeles, Cal.

New York City rause & Co., A. k., Detroit,
American Hl.rdwsre Stores, Bri port. Oonu Electr| SWDLY Co., New York, Chicago
Atlantic Radio Co., n, Mc(‘uthy Bros. & Ford, Buffalo, N, Y.
Bamberger t. Oo., L., New-rk, N. J. McClurg & Co.. A. C., Chicago, Il
Benwood Specialty Co., St. Louls, Mo. Moter lectrical Construction Co., Oshkosh, Wis,
Brode Electric Co., Los_Angeles, Cal. berg Co., Leo J.. San Francisco, Cal.
Bunnell & Co., J. H., New York City h Electrical Supply Co.. Syracuse, N. Y.
California Electric Co., . San Francisco, Cal. New Era Shop, Milwaukee, Wis.
Catton, Neill & Co., H T. H. tern’ Co., Cleveland, Ohlo
Chicago Radlo Apparatus Co.. Chicago, IIL Nola Radio Co New Orleans, La.
.%?&men:lwm.g’lo t& El’:c:‘r‘lc ((‘Iorp lr\‘ew Y*or': gﬂy Noll & Co., E. P., Phludelphl; Pa.
Cutting ashington Radio Corp. ew Yo ¥y | Northi s
Detroit Radio Laboratories, Detroit, Mich, | N5 v ,‘,‘;;‘;’,3,"3;' O e
Doul:loday Bﬁf Flecmo $%o.  Pltuburen. Pa | Pacent Blectric Co., New York City

New York City | Paramount Radio Supply Co., Atlantic City, N. J.
F\ndley Electrlc Co » Minneapolis, Minn. Parks, Henry Francis, Butte, Mont.
Nller Seth W.. Boston, Mass. Peariman’s Shop, Washingtoh, D. C.
Gurd London, Canada Penn Radlo A atus Co., Reading, Pa.
Holt Blectrle Utﬂldu Co., Jacksonville, Fla. | Pennsylvania Marconi Wireless School, T,
Hovey, A. T., Boston, Mass, Phnuddrhu Wireless Mfg. Co., Cn%mlo
Jenkins, Lester I., Now Bedford, Mass, | Bledmont mﬁ"coco"" Y f’ 4 C :g‘"}’“ gf.:-' New Y &
Katzenbach & Co., F. 8., Treatou, N. J. }’.}°“°°(§° Figctele Co.. eton. Mem: | Yome & Metombs, Los 4
Kendall Co., W. D., Worcester, Mass. | Post Office News Co., Chicago, Ill. | Young Men's Christian Assoc., Lo- Angeles, m
Killoch Co., David, New York City | Precision Equipment Co., Cincinnati, Ohlo Zamo Co., Jos. M., Baltimore, Md.

Consolidated Radio Call Boek Ce., Inc., 41 Park Row; New York City

- -
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Earn $385-8180 a Week
Employers everywhere are looking for draftsmen. They
are offering big salaries and good positions are always
open. By our practical method we train you quickly in
yonﬁp-;: “lll“elb Dnanx outfit, bo:':ks. e:‘c., f""“’nhﬂl

.. We_ help you obtain position when_qualified.
Write for Catalogue 15-G. DO NOT DELAY.

COLUMBIA COR. SCHOOL

g
ay Course writing Free. Toll information, ad:

k GALBREATH TYPEWRITER CO., ROGERS, OHIO
HOME STUDY - SPECIAL RATES

EEETEL L SRt T ST
ROGERS, OHIO

CARNEGIE coi.i’f:cz,
DO YOU WANT
Prosperity! Power! Happiness!

Positive Wonderful Results by Our System.
**Bucceee’” Lesson and Pereonnfi'ty Sketch for .
20c and birth date.
THOMSON-HEYWOO0D CO. -
Dost. 350 Chrouicle Bidg. San Francisco

AR

Talking on a Thread
(Continued from page 1077)

The thread must be made very uniform
in diameter, and should also possess an ex-
tremely smooth surface, as otherwise there
would be heard, of course, noises and other
disturbances in the machine when it came
to reproducing the voice.

The inventor points out another very in-
teresting fact with regard to this “talking
thread” phonograph, namely, that the chisel
edged stylus or recording member does not
cut into the thread or moving portions
thercof, but records the speech or musical
vibrations simply by its varying pressure on
the thread as it travels along below it.
which produce in the surface of the thread,
certain irregularities corresponding to the
vibrations of the recording member.

The Editors of this publication have had
the pleasure of hcaring this “talking thread”
phonograph in operation, and it is rcally
one of the most wonderful devices of its
kind that one can possibly imagine, es-
pecially when it is realized that it is possible
to “talk” on several hundred feet of the
thread and after this is all reeled up, the
reel can be removed from the machine and
mailed to any point on the globe, placed in
a similar machine by the recipient and have
its message transcribed whenever and
wherever desired.

It is the inventor's idea to commercialize
this machine for use in business offices as a
dictaphone, and one supreme idea fathered
by the inventor lies in the fact that, instead
of wasting time in dictating a letter on a
phonograph of the present type, which is
then to be transcribed by a typewriter, the
business man of tomorrow may be able to
talk into the machine, to remove the length
of thread containing the letter or state-
ment, and mail it directly to the party for
whom it is intended, no matter whether he
is 100 miles or 1,000 miles distant. Un-
doubtedly such a scheme as this will be con-
sidered a commonplace in a shorter time
than we are perhaps inclined to believe
possible.

The machine is very finely built and re-
flects the wonderful model-building ingen-
uity of the Swiss. Among some of the
interesting features of the machine are
these: it can be either manually operated
or else can be driven by a spring or electric
motor; when a recl is wound to a certain
depth with the thread, a bell automatically
rings. informing the operator of the fact
that a fresh empty spool is required; a
clever needle and dial on the front of the
machine indicate how much thread has
been “talked on” so that if the operator
wishes to repeat a section or the whole of
a sentence or paragraph, he can simply
throw over the reverse lever on the top of

‘the machine which winds the thread on the

stock spool, and then by throwing the re-
verse lever to the take-up position—pro-
ceed to run the thread under the reproduc-
ing edge of the stylus and listen to the
repetition of his own voice, the same as is
now possible with the standard dictaphone
used for business correspondence.

WOMAN FINDS NEW STAR

Another new star has been discovered
at the Harvard Astronomical Observatory.
The Nova is in the constellation Sagit-
tarius, and was at its maximum bright-
ness on Aug. 11 and 12, 1914, being then
of the eighth magnitude, and since then
has declined in brilliancy.

Miss Woods of the observatory staff
detected the star, the position of which
is given as right ascension 17 hours 59
minutes 44 seconds, declination minus 31

| degrees 44.9 minutes (190). The discovery
‘is the fortieth of its kind in the. history

of astronomy and the twenty-second in
the records of the Harvard Observatory.
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'Big Money for Boys!

Learn

ELECTRICITY

There is a wonderful opportunity right now
for boys who like electricity. Boys who are
ambitious and will train themselves in spare
time can step into good positions and get ex-
perience that will give them a real start toward
success in life. Good salaries are offered with
rapid promotion.

For 29 years the International Correspondence
Schools have been training boys for success in
electricity and over 200 other subjects. They
will help you prepare right at home for a posi-
tion in the line of electrical work you like best
—or in any other work that appeals to you.
Thousands of boys, through I. C. 8. training,
have stepped into fine jobs, but never were
opnrtunltie- 8o great as now.

t the I. C. S. help yon. Choose the work
you like best in the coupon below, then mark
and mail it . _This doesn’t obligate you in
the least, and it will bring you information that
may start you on a successful career. This is
your chance. Don’t let it slip by. Mark and
mail this coupon now.

— cman . am—— ey CAR OUT HEAR e s = Gmm e

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX'6179-B SCRANTON, PA.
Explain, without me, how I can qualify for the
position, or in the subjoci wetore el mank X,
ELEOTRICAL ENGINEER OHENIOAL ENGINEER
Electric Wiring BALESTANSHIP
ME ADVERTISING MAN
Electric Runnin Window Trimmer
H.‘vyMTua’on Show ..‘P&- nt’
Electrical Draftsmen RAILROADPOSITION
Machine ILLU: TOR
Tel Expert DESIGNER
elephony BUSINESS MANAGEMENT

MEBOHANICAL ENGINEER Priva
Mechanical D.t;uun-u BBOOuhK.K“E‘cE.‘I’"BE:on::M
T Practice Cert. Pub, Rmu:&m
G“‘“'k" Traffic Muugmon(
CIVI%:. GINEER D‘ BNGugH
Surveying and Mapping STATIONARY ENGINEER
MINE FOREN'N OR ENG'R CIVIL SERVICE
ARCHITECT Raliway Mail Clerk
Arehites(ural Draftsman Textlle Overseer or SBapt.
PLUMBING AND HEATING A TU
Sheet Metal Worker mnrylwuhgl Spantsh
Navigatos Automoblies Bankiag

Name.

Present Business 1etes

O Ad lress

Street

and No

City —State

Canadians may send this coupon to International
Qorrespond: Schools Canadian, Ltd., Montreal, Canada

WANTED-Railway Mail Glerks

$1350$190Month + Fra

ase»
¢ Franklin Institute
’: Dept. G184, Rochester, N. Y.
, b
Hundreds ' . {ik Tiornaiton, telling

how I can quickly get into the

Needed ‘so R‘:il 8. vé:rnléllemk ”frl\rtl’% :s
way Mal e 0

at Once °~ $2300 & yyur) or as City Mall Car-

2 rer or Postoffice Clerk ($1400 to

$1800 a year.)
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supplies, obile
specials of the month.

YOU will find many remarkable opportunities and real bargains in these columns.
made every month by reliable firms, dealers and amateurs from all over the country. 3 1
ies, the opportunity to make money, or anything else, you will find listed here the best and most attractive

Opportunity Ad-lets

It will pzy you to read and investigate the offerings
No matter what you may be secking, whether

Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the aobve rate. Cash should
accompany all classified advertisements unless placed by an accredited advertisin i
Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues.

Advertisements for the April issue must reach us not later than February 22.

The Circulation of Science and Invention is over 140,000 and climbing every month

agency. No advertisement for less than 10 words accepted.
bjectionable or misleading advertisements not aecepted.

EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y.

Aviation

Business Opportunities

Help Wanted

New Airplane Free. Our Airplane School opens
new class Feb. 21, 1921; offers course of study re-
quiring common school education, takes six months,

$35 Profit nght!‘y. Small capital starts you.
No experience d Our machines are used and
endorsed by Government Institutions. Catalogue
Atlas Moving Picture Co., 459 Morton B‘l)g‘g"..

costs .00.  Course includes aeronautic free.

designing, building, complete course in flying, flyer's | Chicago.

license and without further cost a new 3-p g

au-glane which has passed U. S. Gov't. inspection Honeymoon. ‘“Instructions for the Homney-
and cost over $9000.00 to build. Investigate this | moon.” New book, written by thnmn. Clean,
froposghon immediately. Limit under this offer | free from rity, yet so plain all may understand.
00 airplanes. Educational Dept., Poll-Eells | 25c United Sales Co., Springfield, Ill.

Corporation, Airplanes and Motors, 157 Pearl St.,
Buffalo, N. Y.
Boys make a model acroplane that will fly.
ly made at small cost. Write for circular.
Aero Shop, 6581 Hurlbut Ave., Detroit, Mich.
Aviation. Motor 30,40 HP 2cyl. Op air
cooled weight 128 Ibs. ideal motor for light aero-
anes, mtll‘:ogzssleds. wixlxduwagoltlu. hyp(iil'lophneti. etc.
ce , complete wit! er ready to
run. A.{rcn.ﬂ: Servle:e. L ¢
Brooklyn, N. Y.

Coney Island Ave.,

Auto Accessories

Tire Agents. Exclusive representatives to use
and sell the new Mellinger Extra-Ply Tires. (No
seconds.) Guarantee Bond 8, milea.uwole-

Oklahoma Farms. Write for free agricultu
booklet. Board of Commerce, Shawnee, Okla.

“What Every Girl Should Know.” By Mrs.
Margaret Sanﬁ:r, the birth control advocate. 50c.
United Sales Co., Springfield, Ill.

Silvering Mirrors. French Plate taught.
to learn. Immense profits. Plans free.
Mirror Works, Excelsior Springs, Missouri.

Universal Shorthand Course (Pitman) makes
stenographic experts in 36 lessons. Efficiency guar-
anteed or moneiback. Helps users of other systems
increase pay. Easy terms. Write for Booklet 12,
Univi Shorthand Course, 6609 Kimbark
Avenue, Chicago, Ill.

Stop Daily Qrind. Start silvering mirrors, auto
hudlﬁhts. tableware, etc. Plans free. Clareage
Sprinkle, Dept. 48, Marion, Indiana.

Firemen, Brakemen, Baggagemen, $146-200,
Colored Porters by Railroads everywhere. BEx-

rigncf“unnecmry. 897 Ry. Bureau St

us, .

Wear

If you want to sell or exchange your farm,
unimproved land, city gropeng. or patent, write
me. John J. Black, 194th St., C ippewa Falls, Wis.

“Ten Tragedies of Ten Qirls.”" Startling
book, 50c. ite slavery exposed. United Sales
Co., Springfield, IN.

Breed Canaries. Profitable pastime. Particu-
lars free. Bird Parm, Lynnhaven, Virginia.

Rare, Instructive and Entertaining Books.
Catalogue 10c. United Sales Co., Springfield, Ill.

sale prices. Sample sections furnish
Tire Co., 980 Oak, Kansas City, Mo.

Auto Motors Supplies. Buick, Michigan,
Stoddard-Dayton, E.M.F., Cadillac, Overland,
Continental and Buda Motors. All types $50 each
and up. Special High Tension magnetos 2 and 4
cylinder $9.50 each. Electric and Gas head lamps,
coils, carburetors, air compressors, genera .
starters, etc. Write for catao%.“ Address Motor
Sales Dept. 12, West End, Pittsburgh, Penna.

How to make automobile storage bat plates.
7™ Lo, make sytomoblle omae bettery

K paid. . , 7118 Nashville
Ave., St. Louis, Mo.

Fords start easy in cold weather. Will run 34

es per gallon on cheapest gasoline or half kero-
sene, using our 1920 carburetors. Increased power;
styles for all motors; can attach them yourself.
Big profits to agents; money back guarantee; 30
days trial; Air Priction Carburetor Co., 1511
Madison St., Dayton, Ohio.

Insyde Tyres inner armor for automobile tires.
Positively prevents punctures and blowouts.
Guaranteed double _tire _m:leagei . Any tire.
Enormous demand. Low priced. rite for partic-
ulars. County agents wanted. American Acces-
sories Co., B 784, Cincinnati, Ohio.

Don’t lose your auto. Auto Theft Alarm,
patent pending: gives continuous alarm if your auto
18 driven or towed away. Independent of ignition
or car mechanism. Make one yourself easily from
odds and ends. Licensed drawing and instructions
$1.00. Adelson, 3238 (D) Douglas Boulevard,
Chicago, Ill

‘in business

Repair Leaky Cisterns. Practical cement
workers complete, gvnnnteed instructions $1.00.
L. H. Jacks, X:hlan , Ore.

Book of Nature. By Dr. Paulkner; plain
facts about sex matters for those married; about
to marry, 25c. United Sales Co., Springfield, Ill.

Mechanics, Hobbiests, Manufacturers—
build my idea Continuous Automatic Gravity
Phonographs. For particulars write A. Lunn, Box
455, Postal Station F., Toronto, Canada. .

Earn $35 Weekly, l:;‘pu-e time, writing for n.:
, zines. xperience unn R
tp:mree Fms Syndicate, 5665 St. Louis, Mo.

U & Cont

Men—Women—Qirls, over 13,
wanted immediately by U.S. Government. Per-
manent, for life, roaitiom. $1,400 to ”w
No strikes. No layoffs. Easy, pleasant o
outside work. Quick raise. Vacation

Common education sufficient. Write imm

for free list positions now open. Franklin

Dept. G25, Rochester, N. Y.

Be a Mirror Expert. $3 to $10 a day; sp
time home at first, no capital; we train, start 3
making and silvering mirrors French method. ¥
Prospectus, R. Derr, Pres., 579 Decatur 8t
Brooklyn, N. Y.

Men Wanted at $35 to $100 a week to
mechanical drawings. Work is easy, pleasant
leads to her positions in Industnal

llent salaries. We furnish set of in

Men Wanted for detective work.
unnecessary. Write J. Ganor, former
Detective, 135 St. Louis.

Hundreds

Tattooln’ is a good paying proposition, start
or yourself. mplete tattoo outfit
for amateurs $10.00. Send 10c for up-to-date price
list. Harry V. Lawson, Box 31, Norfolk, Va.

Dollars Yearly in Your Back Yard. No
gnseng. mushroom dope. New ideas. Invutxﬁte.
Yartl.(iculm free. Metz, 313 East 89th St., New

ork.

‘“Money=-Talks.”” The Business magazine pub-
lished for progressive people. Send for sample copy
P. O. Box 236-B, Newark, New Jersey.

train you at home, in spare time, by
method and help you qualify for position. )
today for particulars Roy C. Clafiin, Preal
Dept. 1322, 14th and T. Sts., Washington, D. &
Detectives earn big money. Excellent
tunity. Travel. Great demand everywher
perience unnecessary. Particulars free.
American Detective System, 1963 Broadway,
Be a Detective. Travel and earn g 8
Learn this fascinating profession by homae sitidy
Particulars free. Tite American Schoal' ¥

I made $30 a Week evenings with a small Mail
Order Business Home. Free Booklet tells how.
2c postage. Alex Scott, Cohoes, N. Y.

Substantial manufacturing corsontion wants
capable men to establish branch and manage sales-
men. $300_ to $2,000 necessary. allow
expenses to Baltimore as explained. Address, Mr.
Clemmer, 603 N. Eutaw St., Baltimore, Md.

Automobile Armatures. See ad

“Blueprints.
Charles Chittenden.

under “‘Electrical.""

Motorcycles—Bicycles

Be an Inventor. Become famous, rich and
ind dent. i s free. Jay G. Hobson,

P art
Martinsville, Indiana.

Enter a New Business. Earn $3,000 to
$6,000 yearly in professional fees making and fitting
a foot ialt everywhere with all the

Don’'t Buy a Bicycle Motor Attachment
until Sou get our catalogue and prices. Shaw Mfg.
Co., Dept. 1602, Galesburg, Kans.

Motors, Engines and Dynamos

trade you can ‘attend to; easily learned by any
one at home in a few weeks at small expense: no
further capital required; no goods to buy; job

Criminology. Dept. B, Detroit, Mich.

Become Automobile Experts. Start bt;
for yourself. Earn $200 month. Sample leuo.!‘
Franklin Institute, Dept. G 806, Rochester, N.

Men—Ilearn wireless at home quickly and easlly.

Attractive positions now open for men qualified »

radio_operators, electricians, mechanics,

and draftsmen. Beginner operators now a

sgoo per month; no &revl:ns Bxpeneneg or”

education necessary to enter. portuni trswt

E)!I‘g s:e th; ;vorld or lg(;ate i}l:?nlng ireless woek.
est and largest radio school in ; @

tablished in 1914. We train you thmm

study course, or at our local schools to fior

official license, and help you secure position on

or sea. Wireless outfit furnished for home

Free catalogue on request. National

I
stitute, Dept. 505, 14th and U Streets, N. W,
Washington, D. C. b

P

hunting, wliciﬁ? or agency. Address S
Laboratory, 18 Back Bay, Boston, Mass.

Be‘lndependent. We teach by mail how to

Special Garage Motors. New, manufactured
by General Electric Co. !5 HP $22.75; 1 HP $88.50;
2 HP $126.50; 3 HP $146.50; 5 HP $188.50. All
sizes both single and Polyphase Motors for imme-
diate delivery. Special charg:ﬁ generators all
vol'.a&e-. Write for catalogue. otor Sales Dept.
12, West End, Pittsburgh, Penna.

Short Stories, Manuscripts Wanted

Earn $35 Weekly, spare time, writing for news-
papers, magazines. ence ; de-

acture ed toilet . Particulars
School of Cosmetics, Box C, Omaha, Neb.

Artificial Pearls. Particu-
11 Rue St. Honore, Paris,

free.

Bl, Moneg Sellin
lars free. olitho,
France.

We will start you in the cleaning and dyeing
business, little capital needed, big profits. rite

" Salesmen Wanted

Salesmen. Earn $3,500 to $10.000 a year.
or Traveling. Experience unnecessary. ;
qualify through our amazing system.
ment service to members. Send for
book, list of lines and full particulars. Nat. Sales
men's Training Ass'n, Dept. 168B, Chicago, Ik

Wanted. Respoasible live wire. $80 ﬁ
No selling or inves‘:..;n.ent. Steady work, WritéJ
Hahn, Cullom, Illinois.

for booklet. The Ben-Vonde System, Dept. H.
Charlotte, N. C.

$5,000 Yearly income paid thousands of peopl
who invested in Texas oil lands. They made the

start. $2.00 may start you making $200 monthly,

peri
s free. Syndicate, 566 St. Louis, Mo.

Short_Stories, poems, plays, etc., are wanted
lﬁ{ publication. Literary Bureau, 165 Hannibal,
issouri. .

possibly more. You get warranty deed to land
with interest in well and participating interest in
entire sub-division. Results count. nk refer-
ence, established facts free. Write today.

lake Texas Oil Co., 602 Demenil, St. Louis, Mo.

WWW americanmradciohistorv com

——
Correspondence Courses

Dollars Saved. (Anmdudgg



www.americanradiohistory.com

Digitized by GOOS[Q

www americanradiohistorv com


www.americanradiohistory.com

BE A CERTIFICATED

“DT LOTDINAT 'YDL'DT”

‘Electrical Experts” Earn $12 to $30 a Day
What’s YOUR Future?

Trained “Electrical Experts’” are in great demand at the highest salaries, and the opportunities
for advancemwnt and a big success in this line are the greatest ever known.
“Electrical Experts” earn $70 to $200 a week. Fit yourself for one of these big paying positions—

Be an “Electrical Expert”

Today even the ordinary Electriclan — the the “Electrical Expert'—who Is picked out to

“screw  driver” kind—Ig making money—Dbig “hoss” ordinary Electricians—to boss the Big
money. RBut it’s the trained man—the man who  Jobx—the joLx that pay
knows the whys and wherefores of Electricity—
$3,500 to $10,000 a Year
right-up - to- the-minute, Spare-Time

Get in line for one of these ‘“Big Jobs™ by fruxped.

enrolling now for my Iome-Study Course in P'ractical Electricity.

Age or Lack of Experience No Draw-Back

You don’t have to he a College Man ; you don't regardless of age, education or previous experi-
have to be a Iligh School graduate. My Course ence. the chance to become, in a very short time,
In Electricity is the most ximple. thorough, and an “Electrical Expert,” able to make from $70
successful in existence, and offers every man, to £200 a week.

I Give You a Real Training

As Chief Engineer of the Chicago Engineer- earning $3.500 to $10.000. Many are now suc-
ing Workx I know exactly the kind of training 2 cesstul ELECTRICAL CONTRACTORS.  (Read
man needs to ﬁet the bDest positions at the high- my students’ letters.)
est salaries. undreds of my students arc now

easily-learned, quickly-

Your Success Guaranteed

So sure am I that you can lenrn Electricity-—so sure am 1 that after studying with me.

you, too, can get into the “'big money” class in electrical work, that 1 will gusrantze

under Bond to return every single penny paid me in tuition if, "when you have finished
my Course you are not satisfied it was the best investment you ever made.

Free—Electrical Working Outfits—Free

1 give each student a Splendid Outfit of Electrical Tools, Materials and

Measuring Instruments absolutely FREE. 1 also supply them with Drawing

O\;tﬁt,hixaminntion paper, and many other things that other schools don't
urn

You do PRACTICAL work—AT HOME. You start right in after the

first few lessons to WORK AT YOUR PROFESSION in a practical way.

L. L. -
COOKE, -— .

Chief Engineer .
Chicago Get Started Now—Write Me

Enmm‘ w“h Onid 1 want to send you my Electrical Book and Proof Lessons —both
Dept. 23. FREE. These cost you nothing and you'll enjoy them. Make

1918 Sllllyli‘& Avenue - the :tart_t&da{v for a bright future in Electricity. Send in

Chicago, Ill. coupon :
Dear Sir: Send at once . L. L. COOKE, Chief Engineer
Sample Lessons, your Big .

Book, and full particulars of

your Free Outfit and Home

Study Course -all fully prepaid, —c— -
without obligation on my part.

Chicago Engineering Works

-+ = Dept. 23, 1918 Sunnyside Ave., Chicago, Ill.

WWW americanradiohistorr&om

READ

WHAT MY
STUDENTS SAY:

“When I enrolled with you I was only able
w make $75. a month. Today, thanks to
your splendicl lessons, 1 am In business for
myself, making over $400.00 a mouth’—A.
Schreck, Phoenix, Arizona.

‘“Have just received my diploma, of which I am
very proud.

“l think your course is the most complete |
have ever seen. 1 have received my moneys
worth many times, and any fellow that turms
down your offer is sure goiug to regret it.''—
loran C. Brown, Sebring, Ohio,

“Since I started to study with you a year ago

1 have heen doing electrical work in my spae
time. miaile the price of two Courses, bave in-
ecreasedd my earning power just 100 per eent.”’—
Samuel Albrlmt. Riverside, ash.

“‘During May 1 made abou( 885 00 in my spare

I can hand {ou the t becsuse when
1 started I knew O‘I‘BI\(} ;Inm Electricity.”
—-L. Randell, Ironton, Minn.

“You will be lundlolnmoln:wm
tion to Chief cian. It was your
put me where I am. Although only a mu- over
half through your lessons 1 have had my
rajsed from $75.00 to $275.00 a month and nwa
to do better before I am through”—H B
Wolf, Columbus, Ohio.

“Fleﬂrlcu men here speak very highly of
your One—the Fresno Manager of the
Oenenl bloctrlc Company—says your b

ual to the three years training a
c-l;; Schenectady shops.”*—E. Linnville,

“1 want torsnku word in regard
your a
wonderfully. I

t
llurkmn. )n-en-.ul?ow Yord

“You don’t know how glad I am that
has found such & man as you. 1 on
other mothers knew of the
{our -mdenu——thelr boys.”’—Mmn. 8
Huntington Beach, Calif.

“I am still hol
)ﬂnnnnoll- Steel &

that
your .
awlh, Minn,

“In 18 wonths since I wsm-m
1o 0000 Yot A R e, Btase St
X & Yyear." ms, ate

of Const. Miller-York Co., Saginaw,

Kentucky.

“Before I started to study with
onlyubhtomaht”mm-’v‘:s Now
lh:.m makin, golng

“1 would not take 1,000 dollars and be with-
out vour Course. If 1 did the years
m:‘nldsonly be

Complete Letters Sent
When You Write Me

7._;-__-‘_;” ~
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The Mysterious Rays

HEN Rontgen first discovered the X-rays,

the discovery provided a sensation not only

in scientific circles, but it caught the popu-

lar fancy as well. When these mysterious

rays were first discovered, the outstanding
facts about themn were of course their penetration thru
the human tissue, and it gave us the means to view the
bones in the human body, a thing which before that
time had appeared fantastic of accomplishment.

Altho it is now twenty-five years since X-rays have
been discovered, we still know very little about them.
In some quarters it is maintained that X-rays are not’a
wave motion of the ether similar to light, but that on
the contrary, the rays are really streams of matter shot
off at the speed of fight. This view, however, does not
seem to be upheld lately, mainly for the reason that it
has been discovered that X-rays can be refracted in cer-
tain crystals similar to light rays, which latter can be
refracted by means of prisms and lenses. As time wore
on many new wonders became possible by means of the
X-ray. It was early found that these rays have the
property to ionize, i.c., making electrically conductive
the air thru which the rays pass. This quality is shared
by radium in a similar manner.

Every day we behold new wonders which are ac-
complisht by the X-ray in one way or another. Certain
diseases for many years have been treated by means of
X-rays and cures have heen effected on cancerous
tissues by these rays as well. Metal castings which have
invisible laws neced no longer endanger human life;
for instance, our automobile axle may look perfect from
the outside, but it may have invisible fissures hidden

inside. The X-ray reveals these faults today. Certain
insects which infect tobacco are now killed by X-rays.
The crates containing the tobacco are subjected to the
rays and the insects are killed off in short order. One
of the greatest scourges of humanity, insanity, is now
indirectly cured by the X-ray. Teeth containing pus
were hitherto unsuspected of creating insanity, but they
do just that. The X-rays show at once such defective
teeth. There are now thousands of recoveries if the
teeth are either treated or extracted properly.

By rubbing the finger over metallic powder and tak-
ing an X-ray picture, the French police recently found
this to be a valuable adjunct to ordinary finger printing.
Not only do we thus get the true picture of the skin’s
lines and whorls, the same as if ink were used, but we
get the structure of the bones as well, and these were
found to vary just as much as the finger prints them-
selves.

Oil paintings by old masters are now readily proven
genuine or spurious by means of X-rays giving us im-
mediately the true condition of the painting.

Recently X-ray moving pictures have been proposed
whereby audiences may witness the most fantastic spec-
tacles ever seen. Instead of seeing the human beings
or animals in the flesh, we see only the bones as well
as the outlines of the body.

We may safely say that we have only scratched the
surface with the X-ray. Every day brings forth new
wonders—new applicatians. It is imposstble to draw a
line limiting what can be accomplisht by these mysteri-
ous rays in their own field, and much is to be hoped for
from them during the next few years.

H. GERNSBACK.
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