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How Charles Wllson Jumped to $600 a Montb

One morning, three years ago, two and could see nothing ahead except long hours
brothers, Charles and John leson, at small pay.

dropped into my office for a little man- _ Having heard of the big opportunities in
the Electrical Field, and my easy home-study
to-man talk on the future. At that time i tical clectricity, t

John was driving a delivery wagon— m
Qaarl&wasaclerk “Boys,”ltold “lfyouwillfomw

mamm easy course of willontlineformm

Both were qualify Electrical
Mmm fmmh'mmwmam-

/4 Charles Wilson Said YFS

And Today Earns $600 :

to follow my msuuctlom,an?med
weektook thestudy ofnge

‘ggidprogrm xththevanous
sons. M F‘Cﬂﬂl the with the tools which I
him, more i mhmﬁ?ﬁgb&mm gave
He aat ummectrial%r‘qﬂnha&na . Andigrthet;:
years since he finished my course made progresa. Today
wm“wamonthumymectnal
A prompt yes, ouu&dwlﬂnb‘ck-hneandthew

mmummw
John Wilson Said NO
And Still Earns $85 a Month

John Wilson, the younger of the two brothers, could not see the big possibilities
ofmyylan—hemnedto“thmkntovet,"“nlktohn ﬁ-imda."“wouldcomeback
and see me again,” etc. And.ulsnsuallythe case when a man dela
3 failed to do hnything definite. He drifted along, month after month in
A, job, at the same old pay.

k The other day John Wilson dropped into my office again. “Mr Cooke,” he said,
"three offoohshindeadonhavecootmeﬁmundsofdollmlnythhbe-
arles, who wrote me yesterday of his new position, is now earning $600

1 have simply wasted three years. Now I want to start in and do for me
what you did &m lmtomtodaytog:keupﬁwloum Jout

| You,Too, Can Earn $600 a Month—Even More

How long will yow stay in the “John Wilson” class? Course in Practical Electricity you too can quickly fit
Whylhmndmworkformtota()aweekwhmwtha yonnelﬁor- bnndbetudytoearnmm
few months training under me, through my Home Study totlo, Ncpayjo

the kind of training you need for a

- G G IS IS IS D GEED GESE CHEE ESGIESS NS GNED GHED SN SN -pay 1 give wmttl’m I furnish
L. L. COOKE, Chief Engineer, | p..ejg:plete p of fine electrical tiols and insira:
Engineering Works, Dept, 20 I mnt:lncd‘chra. lpodﬂvdyzumﬁeeyourm
1918 Seanyside Avense, Chicage, lines i ©ee8 snd satisfaction.
- . Fill.'lathe andmﬂmlmformymgf;:cn
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I

Do It TODAY! 1t’s the first step towards bigger pay,
Yours for success!

L.L.Cook&,.CHier ENGINEER
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ZR-2

EXT to the sinking of the ill-fated “Titanic,”
the disaster that befell the ZR-2 dirigible, late
last August, will probably rank for a long
time as the greatest in all transportation. It is
almost certain that the disaster will not stop
the future building of dirigibles of the ZR-2 type, altho
the present rigid types are a scientific monstrosity.
The principle is wrong all the way thru. Perhaps poor
engineering was applied in the building of the ZR-2;
certainly structural weaknesses were present almost from
the start. But in a monster airship of this type an
engineer quickly comes to his wits’ ends. The frame-
work must of necessity be extremely light. It is
therefore made of an aluminum alloy. If we increase
the weight of the framework only 10%, to make it
stronger, the lifting capacity of the ship is reduced at
once. On the other hand, the framework cannot go
beyond a certain weight, because the gas cannot then
lift it any longer. It should always be borne in mind
that a rigid dirigible is nothing but a floating bridge,
or a skyscraper for that matter. But no bridge or
skyscraper is ever subjected to such terrific stresses as is
a modern dirigible. First we have tremendous wind
pressures, due to its high speed., and not evenly dis-
tributed, for the whole ship. Then when a sharp turn
is negotiated, the stress on the longitudinal girders
becomes truly frightful due to the great length of the
ship; it is in reality a titanic lever action that results.
If the ship were truly rigid, things might not be so
bad, but you cannot build an 800-foot framework
rigid, not even that represented by an ocean liner,
which is at least many hundred times as stiff. No, the
dirigibles of the ZR-2 type are far from rigid. They
undulate—wobble—badly. One of the survivors of the
ZR-2 noted that the “cat-walk”—altho supposedly level
~—undulated like a scenic railroad. track. Now, once a
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huge frame like the ZR-2 hits airpockets, or makes a
sharp turn, the entire framework oscillates badly.
Extraordinary stresses are set up thruout the framework.
If the wobbling and undulating go beyond a certain
point—the critical elasticity limit of the metal—the
frame will acquire a permanent bend. and soon some-
thing must give way. Girders snap one after the other
in a fraction of a second, and the disaster is complete.

Then again there are still other stresses—the internal
ones resulting from the gas bags pressing against the
upper girders, which they must do if the framework
is.to be lifted. All such unequal, unevenly distributed
stresses try the framework past the safety limit.

We do not wish to waste many wards on the explo-
sive hydrogen filled gas bags. because they could be
filled with non-explosive helium-gas. This gas has a
somewhat smaller lifting power. o

It is the huge gasoline tanks that are the dirigible’s
most vulnerable point. For it must never be forgotten
that an airship is a huge static electricity machine. The
friction of the envelope against the air charges the
entire dirigible with a high potential. In passing
rapidly from a cold to a warm air stratum, or from a
dry to a wet one, or vice versa, the electric charge often
changes abruptly, and electric sparks begin to fly. Woe
if there is a leak along the gasoline tanks or supply
pipes. And as far as we can ascertain no protection
against these stray electric sparks has been taken in
the modern dirigible that it is worth while to speak of.

The present rigid dirigible is a failure. The right
direction is in the production of a solid metallic skin—
perhaps a double walled one—the interior containing no
gas, but a vacuum, which is lighter for a given volume
than hydrogen. Such a machine has recently been
constructed by two Italians. We will have more to say
about it presently. H. GERNSBACK.
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A quick, sure way to Success
in Electricity

HE Croft Electrical Course, with
its new Correspondence and Consult-
ing Service, makes success in elec-
tricity a certainty instead of a gamble.
It gives you all the advantages of a high- |
grade correspondence course at one-third
the price. It means getting the wutmost
in training at the least possible cost.

$3.00 a month pays for the complete course of

eight big volumes and the special consulting
privileges—$27.50 complete instead of the $75
or $100 usually charged, ‘

LL subscribers to the CROFT COURSE
receive the Croft Library of eight
volumes — the country’s standard

| work on practical electricity. Also a cer-

| tificate giving them the privilege of con-
sulting Terrell Croft and his staff of engi-
neers for a period of Two YEARs on any

uestions that may arise in connection
with their study of the Course. In other words,

the services of an expert electrical engineering or--

ganization are placed at the disposal of the student
to insure his rapid progress and certain success.

THE CROFT ELECTRICAL COURSE

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

ence Service. Sent on¥Approval.

EVERYONE knows that big salaries are paid in the electrical field for

rt knowledge. The man who knows electricity from A to Z can
pick his own job—name his own salary. After all, the only way you can
earn more is to learn more. Get out of the low-pay crowd. arn the
way to bigger pay. Become an expert. Croft, himself, will show you how.
He will teach you as he has taught 30,000 others—teach you electricity
as practiced as experts and qualify you for an expert’s job and an expert'’s

A Big New Idea in

’I‘HE Croft,Course is a revolutionizing step in electrical education. The
£ subscriber receives for a remarkably low rate the most popular electrical
library in America—eight great volumes with pages and 2100 illus-
trations—and in addition, a unique, personal correspondence and con-
sulting service, which alone is worth more than the tpricc charged for the
entire Course. It is use of our great volume of Croft sales that we
are able to make such a low price and yet give the subscriber everything
he needs to make himseelf an electrical expert, .

Two-Year Consulting
Privilege with

Terrell Croft

As soon as we receive the attached coupon filled
in with the information requested, we will send the
complete course to you, together with a special cer-
tificate made out in your name which entitles you
to free consultation with Terrell Croft for a period of
two years. Think what an OPPORTUNITY this is—
how much it will mean to you to have this training.
We believe the Croft Course with its special service
is by far the biggest thing ever offered in the way of
electrical training, and when you see the books
themselves you'll agree with us.

10 DAY FREE TRIAL

Have us send you the complete Course for 10
days’ inspection. No obligation—no agents to bother
you. Test the books out in any way you like.
Compare what we offer against other methods of
studying electricity. Compare the books—the serv-
ice—the cost. e think you will find the CROFT
CouRsE best in any test. But you must send the
coupon now if you want the benefit of the special
introductory price. Do it Topay.

No Money Down.

Small Monthly Payments.

CROFT not only has the knack of teaching, but he has been through
the mill. His knowledge has been gained through actual shirtsieeve
contact with everyday electrical problems. - He has worked his way up,
from the bottom to the top—f{rom apprentice lineman to electrical engineer
for one of the country's leading manufacturers. To-day he heads his own
consulting company with scores of clients. Now he is ready to show you
the way to SUCCESS in electricity. Let him teach you. Croft and Success
go hand in hand. .

Electrical Training

REM EMBER that Terrell Croft will personally direct your studies

by correspondence with you. He will make clear anything you do not
understand in the text-books. He will welcome your questions and
answer them promptly and fully. No other course, regardless of price,
offers you such a service. .And the best part of it is: it is yours withowt @
cent of extra cost. It is our gift to you—to make it easier for you to master
electricity and win your way to a Big-Pay job.
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H.WINFIELD SECOR,-ASSOCIATE EDITOR

T.O'CONOR SLOANE. Ph.D.- ASSOCIATE EDITOR

OSSIBLY ~ you were f{fortunate
enough to have witnest the fa-
mous motion picture taken under
the sea, in which a man fights a
battle with a terrifying octopus,

or devil-fish. If you did sce this picture,
you undoubtedly were puzzled as to how

*“In the Moviss They Do It.”

Tube in the

this underseca battle was actually staged in
photographing the scene. The interesting
details of how the uncanny and lifelike
movements of the long slashing tentacles
of the octopus were produced, are given
in a patent recently issued to John Ernest
Williamson. The arrangement of the ma-
chinery used in producing this remarkable
undersea picture, is shown clearly in the
accompanying illustration.

To start with, the motion pictures were
taken with an ordinary movic camera
placed in a watertight compartment at the

Whnt? Why Build Deep Sea Monsters to Order.
Seen the Hattle Between the Terror of the Deep and a Man, and

mitted to or Released from the Canvas Tentacles, Caused Them to Curl Up In That Creepy Fashion That Mnkes You S!uver.
nate the Scene Under Water, While ‘l‘eleqhone Orders Could be Given to the M.

bottom of the tube shown in the picture.
The compartment containing the movie
camera, the photographer and the director,
was left open to the air, and as the tube
was watertight at the bottom and'along
its entire length, the men at the bottom
of the tube reccived plenty of fresh air at

Could Have Sworn That it Was a

an Inside the Octop

‘An Octopus That Never Lived

one of the new style seli-contained diviug
suits, which are fitted with the necessary
oxygen and other tanks, and carried on the
back, so that no rubber tubes for supply-
ing air, etc.. were necessary so far as he
was conwrncd Twa small sized rubber
tubes were led from the body of this

© 1921 by Science and Invention

This Monster Octopui el:l'ever aned Yet Thonssndn of Photophy F.ﬂ Have

est d-
Elecenc Lights Hel to Niumi-
ped

er Shown. A Self-Contained Diving Suit Was Worn by the M-n in the Octopus.

all times. Electric light and telephone
wires were led down into the photography
room, orders being given by telephone
when necessary to Mr. Octopus—who was
personified by none other than a full-
grown man, who had carefully studied
the movements of this particular undersea
cephalopod—so that, by \ar)mg the
amount of comprest air forced into the
hollow, flexible tentacles, very realistic
movements of the latter were cffected.
The man who sat inside the body of this
made-to-order octopus was equipt with
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was ted in a Water-Tight

pscudo-octopus to the suriace of _the
water, where onc of the tubes connected
with a motor-driven air compressor;
while the other was simply secured to a
length of pipe open to the atmosphere,
so as to serve as an exhaust.

The central body shell of this awesome
looking devil-fish was built in two parts
hinged together, so that the operator could
easily enter or leave it. Owing to the
arrangement described, and by utilizing
the self-contained diving suit, no air

(Continued on page 571)
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Can We MaKke Rain?

By PROF. T. O°'CONOR SLOANE,

OR many years it has been main-
tained that rain followed or accom-
panied battles. Going back to the
days of ancient Rome we find
Pliny and Plutarch claiming that
rain occurred after the battles of those
days. Itis hard to formulate any tangible
cause for rain after a battle carried on
without gun power. Some modern writers
have even gone so far as to claim that
the flight of missiles, such as showers
of arrows, which were said to darken the
heavens, of stones from slings,

sue. Fog vesicles are about 1/2500th inch
in diameter and if they are descending,
they move. at about 7 inches a minute.
The least updraft of air will, therefore,
prevent their descent. Drops of light rain
may be 1/50th inch in diameter, falling at
the rate of 400 ft, a minute, while heavy
rain will fall in drops about 1/16th to
1/8th inch in diameter, and will fall at the
rate of 1,000 ft. a minute. - -

It is astonishing how little water forms
a fogor a cloud. In 1,000 cu. ft. of either.

pho Do. LL.D.

It has been proposed to combat fogs by
blowing warm air into the mass, so that
the air would take up the moisture as the
temperature rose. Some good results have
been obtained in this way. The great
trouble in all these proposed treatments
of air is the incredible volume that enters
ihto the proposition. The mere size ques-
tion makes the problem enormously more
difficult. As there can be no clouds or
fogs without dust, if the dust could be re-
moved or precipitated as by static elec-
tricity, there would be a

and perhaps also of javelins,
so perturbed the lower at-
mosphere by their friction
with the air, as to play a part
in bringing on rain. This
theory certainly seems too
sublimated for belief, altho
upholders of it can be found.

But coming to the days of
villainous saltpeter, a claim
has been made over and over
again, and vigorously upheld,
that the detonation of ar-
tillery has caused rain. In
the days of Napoleon, the
cannonade at the battle of

HERE are few things that influence our activities, our
moods, our general well being more than the weather. It

is one of the great factors in our daily lives.
Naturally the thought tocontrol the weather artificially has
occurred to many minds since antiquity and the solution of this
problem is one of the imost baffling ones in science.
endeavored in these pages to show what has been accomplished
so far towards controlling the weather in general and altho not
much that is positive has been realized, still we may say that
there has been a good beginning,

—EDITOR.

chance of disposing of the
fog question at least. An
English scientist proposed that
lofty antennae be erected, and
electricity discharged there-
from at a potential of one
million volts or so, thus dis-
sipating the fog. And a
London fog often ties up
traffic all day, the streets
becoming dark as night.
There is no telling what
may be done in the future.
When Hertz astonished the
world by producing a micro-
scopic spark at a few feet

We have

Ligny is said to have .

brought on rain. This was immediately
before the battle of Waterloo, and the rain
is said to have held back the attack, and

this postponement, it is claimed, gave

Bliicher with his Prussians a chance to
come up, and turned the tide against Na-
poleon. In this theory there seems to be
a touch of romance, such as Victor Hugo
indulged in about the same battle.

At Solferino a rain is said to have
poured down and favored the retreat of
the Austrians.

During the Crimean War, it is men-
tioned that rain in France announced the
battles of Inkermann and Sebastapol, of
course not telling the Minister of War
which side won. Other announcements of
the same nature are described, all based on
the theory that rain even at distant points
is caused by cannonading.

It is claimed that the air may be ionized
by the cannon, favoring the condensation
of vapor into rain drops. It is even sug-
.:sted that ionized air may be released
+rom shell holes.

In Italy and France artillery firing has
been seriously tried out for breaking up
hail storms with little or no results. Many
freak designs of anti-hail guns, with great
flaring funnels, were devised and sold. The
guns were supposed to be fired at the
approaching hail-storm. In this country
years ago, explosives were sent up in
balloons and detonated at high levels in
the effort to produce rain. Today there
is an inclination in France to belicve that
cannonading at the front in the World
War did produce rain, even at very distant
points. Sudden rains without barometic
change were chronicled and the science of
meteorology seecmed to be all upset during
the months of the bombardment.

Displacement of cold air in the upper
regions of the atmosphere may cause dis-
tant rains. - The great eruption of Kra-
katoa affected an enormous area of the
upper atmosphere.

Clouds accompany rain almost always.
For the formation of 2 cloud, countless
nuclei for the little vesicles of water are
essential. Each vesicle has its core of a
dust particle. If these vesicles of water
meet a stratum of air charged with water
vapor, cach vesicle will condense water on
its surface, form a drop. and rain will en-

there is but 1/150th ounce of water, but
many millions of vesicles. If each vesicle
condensed water from the air upon its sur-
face so as to form a rain drop, a heavy
rainfall would ensue. The theory then of
the production of rain comes to this. The
minute quantity of dust always present in
the atmosphere, some of which may even
be cosmic dust, forms nuclei for the for-
mation of cloud and fog vesicles. If thesc
vesicles meet a quantity of saturated air,
they do their work as rain producers, but
rain cannot be produced from a simple
cloud nor from dry air. The combina-
tion of the cloud and the water-saturated
air is essential.

Following out the lines of this theory,
it will appear that there can be no fog and
no cloud without dust. Without clouds,
there can be no rain, but the water would
all be deposited on the earth as dew by
condensation, and precipitation would
cease. .

Some claim that dust in the air will
has been proposed to effect, by using
rockets and air-ships to distribute dust in
the upper atmosphere.
convert fog to rain. This impossibility it

The amount of water required to satur-
ate air is less as the temperature falls.
Partially saturated air can be made super-
saturated by cooling, and it has even been
proposed to produce rain by releasing
liquid air from balloons. In spite of the
proverb, we know that figures do lie some-
times. It has been calculated on the fig-
ures of the operation of ice factories, that
it would require 2,000 horse power for a
day to produce one inch of rain over an
acre-area. The tons of coal required for
an area of 100 miles radius it is figured,
would be about 150,000,000 for each inch
of rain. Yet we find that the sun gives
us heat enough to produce a 40-inch rain-
fall over the whole earth.

To produce an inch of rain over an area
of 100 miles radius with air saturated at
60° F, and cooled to 50° F, a volume of
air 2,000 ft. thick, 900 miles long, and 200
miles wide, would be required as the
source of the water supply. It is evident
that irrigation with our present knowledge,
is enormously more economical than rain
Taking. assuming that the latter could be
done.
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. distant from an electric dis-
charge, anyone who had predicted the daily
work of our wireless systems would have
been pronounced a pure dreamer. Man
has done so much in the last two de-
cades, that it is entirely unsafe to say
that he will not eventually control the
weather, produce and arrest rain, and
abolish fogs. The latter, the abolishing of
fogs, is almost a life and death affair,
for a foggy landing of an airplane may
mean death.

Many efforts have been made to produce
rain. A rain maker was paid at the rate
of $2,000 an inch in Alberta, Can., and his
efforts were followed by over four inches
of rain, so that he collected $8,000.00. We
illustrate a tank which he set up and which
he filled with a mixture which he claimed
“opened the heavens.” This is reported
from Medicine Hat, on the Canadian Pa-
cific Railroad, and now Wisconsin has
offered him $3,000.00 an inch for rain. If
rain ever is scientifically produced, it will
not have the ear-marks of mysticism.
ELECTRIFIED nak{.‘?ous TO WMAKE

Several years ago considerable interest
in scientific circles was aroused by the
experiments carried out by Mr. J. G. Bal-
sillie in Australia, and who was reputed
to have had the backing of the Australian
government, in his efforts to cause rain
at will. Mr. Balsillie’s plan for pro.ucing
rain called for the sending up of a large
number of captive balloons to a height
of 6,000 or 7,000 ft. A metallic conductor
carried a high voltage up to the balloons,
which were coated or covered with a metal
foil or other conductor, and in this way
electricity was discharged into the atmos-
phere for a considerable distance all
around the balloon. This system was
thoroly illustrated and described in the
May, 1916, issue of this journal, page 7,
and some very good basic ideas on the
atmospheric conditions necessary for the
production of rain were there given.

The high potential discharge of elec-
tricity is a very fruitful source of large
numbers of nuclei. An electric glow may
be present in such a discharge, favorable to
the production of nuclei, but there need
be no spark discharge. A metallic source
charged at high clectric potential is thus
a good source of nuclei. Moreover, as Dr.

(Continucd on page 577)
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A Remarkable Hailstorm Passed Along the Ramapo Valley Near New York City About a Month Ago gri balls Fell.
Conservative Measurements of the Thousands of Eailnonel That Fell lGivu‘,s 14’ Average Diam et s Sh ne Oy t?;n.,ebnt ):

Larger Ones Also Fell. The Central View Shows the Formation of a Thunderstorm from Which Hail Falls, th Being F Cloud Layers at
‘“H,” and Not in the Region of the Roll-Scud ¢‘S,” a elieved, According to the est Scientific Understanding of the Subject. The Reason ()
Hear Two Periods of Maximum Rainfs understorm, and Often Mistake This for a Thunder-storm R ,» Is Made by the Positions Shown
Wher;l Tedvm;x:?“u':\ukrnmyé%uu_t;m;h i_inq' mdc“n-i ,': s:xq;? Raén Lol::% ltnii“t S&o&l gol: a S uclculs‘ of a %nills?ne s F T hll.
Cong  Carri pward e Rising urrents ‘‘A’ s Congeal oplet Rises e Colder Cloud rs, It Is Frozen, and After -
mg and Rising Several Times, Successive Layers of Snow and Ice Are Formed Around the Nucleus and Eventually It Falls to any:h. Looking Like the Mysterious

Object Shown in the Upper Left View,

What Is A Hailstone?

N exceptionally severe fall of hail-

stones, some of them as big as a

man'’s fist, accompanied a thun-
der-storm which moved along

the Ramapo Valley on July 3lst,

doing a great deal of damage to buildings,
live stock and crops. . Secor, of the
editorial staff of this journal, who resides
near Suffern, N. Y., which is about 32 miles
from New York City, had the opportunity
of witnessing this unusual fall of hailstones
which occurred in the first part of the
thunder-storm at about 3.00 o'clock in the
afternoon and also measured a number of
the hailstones; many of these had a diam-
eter of from 24" up to 3}4", that is larger
than a baseball, or about the size of an
orange. The hailstones greatly resembled
snowballs which have been soaked with
water and then frozen; in some cases they
pierced the shingle roofs of houses and of
course broke hundreds of windows. One
green-house had practically every pane of
glass in it shattered, and automobile tops
were punctured as easily by these hailstones
as if they had been made of paper. Many
animals were severely cut by them and
several people driving automobiles were
injured so that thev, in at leastone case,

lost control of the car, the hailstones falling
naturally with a very high velocity. Some
of the smaller and solidly frozen hail stones,
about 1” in diameter, made holes in the
ground and buried themselves from 6 to
12 inches deep.

The upper left insert gives a clear idea
as to the gigantic size of the hailstones
which fell in Suffern and other adjacent
towns along the Ramapo Valley. There
were larger stones or conglomerate masses,
?ossibly composed of several hailstones
rozen together, which appeared to meas-
ure 5 to 6 inches in diameter, but which
broke up on hitting the ground or rocks,
roofs, etc., so that they could not be
measured. The shape of the hailstones
varied considerably, as shown in Fig. 1,
some of them heing almost perfectly round
like a musket ball, while others were ir-
regular in shape; some as large as baseballs
were more pear shaped or else oval, and
had several rough ja horns protruding
at one side, possibly due to their outer coat-
ing of ice or snow, having partially melted
on their rapid descent from the clouds
and the tendency of the descending mass
to assume a stream-line shape. When
some of the larger hailstones happened to
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«altitude of

break in half on landing, a very peculiar
layer formation or structure was at once
noted. This is shown also in Fig. 1. At
the center appeared the nucleus of solid
black ice and in succeeding rings around
this nucleus were frozen alternate layers of
snow-ice and clear ice. So much for the
hailstones themselves, but what interests
us most, undoubtedly, is as to how these
smysterious missiles from the sky form and
build up, and they certainly do build up in
successive layers, as seems logically certain
from their structure, as shown in Fig. 1.

HOW HAIL STONES ARE FORMED

Several different theories have been
advanced as to how hailstones actually
form, but the one usually accepted by
meteorologists is as follows: A drop of
water in the lower part of the thunder-
cloud is caught by an uprushing stream
of air, and carried upward until it reaches
a higher zone of cold air, where it congeals
or becomes ially frozen. As the drop
of water ascends still farther, it reaches an

iblfy 5,000 to 8,000 feet,
Jrop of water becomes frozen

(Continued on page 552)

where the~
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Sawing Thru Houses
and Streets .

N Paris it recently became neccssary
to put a subterranean gallery
across the Pont Neuf. This trans-
lated means the New Bridge;
in reality it is about the oldest

bridge crossing the river Seine. The
gallery was to be in the neighborhood
of 7 feet high, and upwards of 4 feet
wide. A part of the bridge was of such
soft material that the gallery could be ex-
cavated, but a portion of it was virtually
monolithic, being composed of blocks of
stone set in concrete.

The method of attack was the follow-
ing: At the points marking the ends of
the proposed trench, holes were sunk, like
little wells, down to the level of the bot-
tom of the trench. In these holes were
mounted frames with vertical runways on
which carriages traveled. These earriages
had cable wheels and between_the- wheels,
extending the entirc-dength of -the .trench,

a“wiré cablenwas stretched: * This cable was
endless. At first conﬁlderable trouble was
experienced in joining the ends; brazing
and the like would not stand the wear and
strain. It was only when a proper long

T e ——
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C 80
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with the eedm(
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Frame Bu&dm(

Catle ‘Catting "Op-
e Cu

eration, Somewhat
Similar to That
Used in Cutting the
Sections of the

By JACQUES BOYER

splice was put in, sailor-fashion, that the
junction was obtained which stood up
under the work.

The idea was to cut long, narrow
grooves, right down thru the stone. The
cable was about one-third of an inch in
diameter. To make it cut, it was fed with
water and an abrasive. By motors it was
kept moving constantly at a speed of
about 20 feet a second. The circuit of
the cable was nearly 1,500 feet. One great
reason for using this cabte was the danger
of doing any operation on the ancient
bridge which would impair its solidity.
The bottom of the trench was to" be car-
ried down to within some 20 inches of the
intrados of the arch at the kcystonc Blast-
ing was out of the question and even
wedging, hammering and prying out the
‘material .was considered dangerous. But
‘here without the least. disturbance a cut
“was carried nght down to the hottom of
the trench, giving a well defined, perfectly
straight side wall on each'side. The power
réquired was about 40 H: P. Each cut
‘was about 160 fect long and four parallel
cuts -were made. for cach trench.

.
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" cessful,

Another achievement in this order,
which we also illustrate, was the cutting of
what we might call the party wall of two
houses in Paris.” The idca was to isolate
one house from the other, as it was pro-
posed to introduce ‘a lot of electric ma-
chinery in one of the buildings, namely.
rotary transformers, whose vibrations
would be communicated to the neighbor-
ing house. Here again the endless cable
was used and the operation was most suc-
the two buildings being made
quite 1n('fepéndent of each other. The
clectric company’s building was a sreel
frame structure, and the division of the
two buildings was effected without im-
»airing the solidity of either one of them.

It would be unsafe in such cases as this
to attempt to cut out by hand any of the
party-wall. Merely to get room to work
th~ hand tools would involve practical
destruction of the party-wall. But the
cable system puts a cut about half an
inch wide thru the wall isolating the
buildings eﬁectuall) and lea\mg plent) of
material in tlie walls.

(Continued on page 558)
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Subways of Tomorrow

a well known engineer of
New York City, recently created
quite a furore in rapid transit
engineering circles, by making
a number of radical and bold suggestions
as to what the subway system of to-mor-
row will resolve itself into. .

“To begin with,” said Mr. Bolton to the
writer, “we are already beginning to feel
the intense pressure of the-ever-growing
population and transit problems of New
York City; and of course the same line of
reasoning holds good for other American
cities, where the population and housing
is becoming congested. It is-very ew
when we stop to think about it
moment, that the subways, which we have
‘toddy, are not going to solve our prob-
lems when the morrow arrives. It is a
little difficult perhaps to conjecture as to
what New York City, and this applies to
all large cities in general, is going to look
like 20 or 40 years hence. If we are to
fulfill our duties properly, we should de-
sign our subways to provide for the fu-
ture millions of people who will settle in
these districts.

“Twenty-five million,” said Mr. Bolton,
“is the logical estimate of the population
which will call greater New York City
home in the year 2,000, but 79 years be-
yond our time. Of course that is quite a
long way off, but when we plot the curve
of the growth of New York's population
and continue this curve for the coming
years, we find 11,000,000 population
indicated only 29 years hence, or in the
year 1950, this great American metropolis
and sea-port will then have at least
11,000,000 souls in its environs, while 1975
will undoubtedly see the population,
on the past rapid growth of this city, rise
to 1674 millions; even now, if we consider
some of the districts adjacent to Man-
hattan and Brooklyn, we practically have
a population of nearly 8,000,000 souls.”

At the present time, as Mr. Bolton
pointed out, we have the anomalous con-
dition of one of the world’s greatest cities
growing outward principally in but one
direction—toward and out Brooklyn way
—so we find  that thousands of New
Yorkers, due to transit conditions prevail-
ing at present and in the past, have failed
to realize what a wonderful stretch of
country lies to the west across the Hudson
River, in New Jersey.

The greater New York of 25 to 40
years from now will cover a vast area
like a great circle, with a diameter of at
least 50 miles. Let us imagine that the
center of this circular area is located at
the Grand Central station on Manhattan
Island, or at the intersection of 42nd
Street and any one of the avenues which
cross it. The man or woman who works
in Manhattan will not be able to find a
home on this small island at that time,
and they can hardly do so now, even when
they are willing to pay an exorbitant ren-
tal; so they will dash north and south,
east and west, from their respective offices
and factories, toward the great central
high speed subway station located prob-
ably in the neighborhood of the Grand
Central or Pennsylvania Railroad ter-
minals.

This giant station will eclipse either of
the present two famous railroad terminals
in size; escalators or moving stairways
will carry the people down to a lower

REGINALD PELHAM BOLTON,

for a

floor, irom which a dozen or more high
speed elevators carrying from 50 to 100
people each, will descend to a depth of
400 to 600 feet, where the commuters will

‘board the high speed subterranean rail-

road trains, which will hurl them home-
ward at a speed of 60 to 70 miles an hour
or more. The - electric elevators could
travel at a speed of 700 feet per minute.
Stations along the lines of this high speed

direct-route subway system of tomorrow -

will be located from five to ten miles apart,
from which points the suburban dwellers
will pursue their way to their homes via
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surface lines, by motor or via sub-sur-
face subways.

The wonderful simplicity and flexi-
bility of Mr. Bolton’s idea lies in the fact
that with- such a centralized subway sys-
tem running at great depths underground,
the routes may be made in practically
straight lines, radiating like the spokes
of a wheel, as the map shows. The tubes
themselves, Mr. Bolton suggested, can be
made entirely of concrete, without any
iron inner linings, like those used on the
Hudson Tunnels. His basis for this be-
lief is founded on the remarkable Cat-
skill water aqueduct which runs for
nearly 100 miles far under the earth. The
details of this huge concrete tube and
how it was built are described in detail
in the Proceedings of the Institute of Civil
Engineers, which can be consulted at any
library and_prove interesting indeed.
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The trains, which will run in these sub-
ways. will have many innovations. “Why
break up their stream-line surface or con-
tour by placing glass windows in them:
make them window-less, there is nothin;
to see except the smooth wall of the tube,”
said Mr. Bolton.. The cross-sectional
shape of the cars should be round and not
irregular, as at present; the nose on the
forward car should be made of hyper-
bolic. form so as.to.cut the air. more effi-
ciently. Ventilation thru these deep under-
ground subways will be effected by the
piston-like action of the high speed train
as it rushes along. The construction air
shafts can be left in place, at say %4 to 12
mile intervals, and eme cy elevators
may very well be placed n these shafts;
finally they will serve to help solve the
ventilation problem. Consider a train
moving along between two of these air
shafts; it will suck air down thru the
shaft it has just past, and force air ahead
of it and up thru the shaft ahead of it.
By making the train of circular cross-sec-
tion so as to more properly adapt it to the
circular shape of the tube, it will approxi-
mate the true piston action, such as we
have in the air-rifle, or engine cylinder.
Suitable ventilation holes or openings are
to be arranged in the front ends of -the
train, and along the sides, so that plenty
of air will pass thru the train; sufficient
space is left between the steel shell of the
car and the tube wall itself, so that some
air can pass by, in order that the train will
not encounter too great a head resistance.

“The trains should be arranged to pass
out along one tube and return thru an-
other entirely separate tube,” said Mr.
Bolton, “and the tubes may run close to
and parallel to each other, but where it
might seem desirable for various reasons.
the return tube may be situated some dis-
tance from the outgoing tube.” Mr. Bol-
ton is a firm believer in large elevators and
suggested that unless the conditions war-
ranted it, the high speed subway need not
come to the surface even at the end of a
40 or 50 mile run, but that giant electric
elevators could be readily built to lower
the rolling stock, that is the cars them-
selves, down to the tube level. The length
of a 10 car train in the New York sub-
way at present is about 440 ft. Smid- Mr.
Bolton, “Why not have these subterranean
high speed railways of tomorrow run in
practically straight lines and equipt with
long single car trains several hundred feet
in length?” If we follow this design
there will be a considerable gain in the
efficiency of operation, for where various
sections or cars in a train are continually
swaying, there is an appreciable loss in
energy. owing to the increased head re-
sistance encountered, especially at high
speed. due to the overhanging of the front
surfaces of these cars, as they swmg into
and out of line with the other cars; and
further, there is a loss due to the pocket-
ing of air at the junctures between the
cars, which is a factor worth considering
when speaking of such high speed sub-
ways. “It is one thing to specify high
speed, and another thing to obtain it,”
said Mr. Bolton. “The New York sub-
ways are supposed to attain a speed of 40
miles per hour for express trains, but
they have never reached their contract
stipulation, and the express trains realize
an average speed of but 24 miles an hour,
irom staion to station.”
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Long Distance X-Rays

. G. CONTREMOULINS,a
distinguished French scien-
tist, having in his labora-

® tory a number of X-ray

installations which are used
simultaneously, has investigated the pos-
sibility of shielding patients and opera-
tors from their evil effects. He describes
three experiments showing that rays, which
have made their way thru the ceilings of
city habitations, while they may not affect
the skin, are very dangerous for the glands
of secretion of the dwellers in those houses.

While a six millimeter thickness of lead
protects from the X-rays used in radioscopy
and radiography, the radiations applied for
therapeutic purposes, need further study.
We quote trom the conclusions he has
reached. In the case of the intensities
needed, for intensive therapeutic treatment
of cancer, X-rays from a 25 centimeter
spark excitation of the Coolidge tube, may
be applied to the patient for twelve to
fifteen consecutive hours, and in Germany
a 120 centimeter spark excitation for five
consecutive hours. In these cases the
radiation has such penetration, that it may
be considered almost as powerful as the
radium spectrum. These sources of radiant
energy cannot be placed in the midst of a
city population, without the inhabitants
incurring grave risks, and protective meas-

ures are urgently needed. M. Contre-
moulins presented to the Academy of
Science superb teleradiographs, obtained
at 40 to 80 meters distant (128 ft., and 256
feet), with a Coolidge tube operated by a 17
centimeter spark. These radiographs were
of surprising definition and contrast. The
author emphasizes the fact, that at 40
meters distance, a linen compress gives a

image, and he draws the conclusion,
that the rays at this distance are capable
of biologic action, i. e., action on living cell
tissue. The same applies to a print ob-
tained at twice the distance.

As regards the supposed protection of
ordinary walls, the author obtained photo-
graphs at a distance of 15 meters on the
other side of a thick wall (50 centimeters) of
brick and stone. Four hours was a com-
plete exposure. It is evident that these
results obtained with modern intensities and
densities of radiation, representing the
most modern effects used in therapeutic
practise, fully justify the author’s warnings.
Especially is this held to apply to France,
where they are on the point of utilizing
200,000 volts potential in radio-therapeutic
work. M. Contremoulins wishes a com-
mittee appointed by the Academy of Sci-
ences to investigate the problem.

The recent death of Dr. Ironside Bruce,
a well-known English specialist in X-ray

works, leads the editor of the Lancet (Lon-
don) once more to call attention to the
danger of using these rays for long periods:

“It can only be surmised that during the
course of his radiological work in alleviating
the suffering of others Dr. Bruce received
fractional doses of radiation, the effects of
which manifested themselves with startlin
suddenness, for he died after only a brie
iliness. Such an event may cause appre--
hension among radiologists generally. he
danger attending the use of X-rays are only
now being fully revealed, and it is recog-
nized that these fall into two categories—
the superficial damage to the skin caused
by the softer ty of X-ray resulting in
dermatitis, or still graver conditions; and
the damage to the deeper structures, includ-
ing the blood-forming organs, caused by the
more penetrating ty of X-ray and the’
gamma rays from radio-active substances.”

Dr. Ivan 1. Manoukhin has been studying
the effects of X-rays on the body at large
and not upon the growths to whicz they are
directly applied. He has come to the con-
cludion that exposure of the spleen to X-rays
causes it to set free into the blood certain
solvents of the white corpuscles. Recent ob-
servations by Dr. J. C. Mottram show that
repeated small doses of X-rays result in a
serious diminution of the number of both
white and red corpuscles. In extreme cases
this results in pernicious anaemia.

A New Tone Arm for Phonographs

Mr. Clinton B. Repp, of New Jersey,
claims to have perfected a new invention
which produces entirely different and new
interpretation of phonograph music. This
invention is based on the idea of conveying
tone vibrations thru solid wood and strin
instead of the hollow metal tone arm u
in the present-da phonoiraph, thus elim-
inating the metaﬁic harsh tone from in-
strumental music and the nasal tone from
vocal music.

He has constructed a solid wood arm of
the same wood used in the making of violins
and aged by a special patented process
which gives it the appearance of a fine piece

s T e e
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The Latest Idea in Phonograph Restod
Consisting ot a Wooden Bar Delicatel
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of turtle ebony. This arm carries the vibra-
tion to the patented sound-box, which,
is stationary, being connected to the center
of the disc in the sound box by a linen string.
This carries out the inventor's idea of the
combination of wood and string.

This arm uses the ordinary type of steel
needle which rests at a very low angle,
developing an easy drag over the record
and very materially lengthening the life
of the record and reducing the surface noise.
Furthermore, it plays all types of records,
necessitating no mechanical change, but
only the hooking or unhooking of the cord
from the hook on the diafram.
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Renewing Your Blood

By H. W. SECOR and J. H. KRAUS

patients mostly by guess-work—
professional guess-work if y ou
lease—but with all their knowl-

edge of symptoms, they frequently did not
know just what was the matter with their
patients, particularly the condition of the
blood. To-day every physician knows that
in the case of many ailments he must
have a chemical analysis made of the
patient’s blood before he can prescribe
the proper treatment. Especially is this
. true where a person is suffering from some
gkin disease of which there are about 150
in 9 classes. Many of these skin diseases,

IFTY, yes even thirty years ago,
thysicians used to treat their

if This Method of Purifying the Blood Were Used in Qur Hospitals, and Worked Up to the Final Point of Perfectio

Could be Removed from the System. The Blood
Antitoxins and

i'; Aﬂ;tacaon t in the Third Dro; .
by Properly Regulated Ultra-Violet Rays Which Will

Serums, Such as Pollen Antigen for Hay Fever, etc.

Purifying the Blood -
by Removal from
Body and Treat-

ing it Electro-
hemically

and these are: First, by administering
internal medicines in the form of draughts
swallowed by the patient, which thusact
on the blood indirectly thru the walls of
the intestines, while the second method
involves the injection of the medicine or
serum directly into the blood stream by
means of a hypodermic syringe. In

Can be Inserted in the

is not liable to suffer by any impairment
of the digestive processes, caused by taking
powerful doses into the stomach.

In presenting the idea here illustrated
and described, for, purifying the blood by
washing or treating it chemically and elec-
trically, the authors have endeavored
to substantiate their arguments by careful
analysis of the various problems involved
and also by direct experiments. Briefly
explained, the modus operandi consists in
extracting the blood from the body, either
wholly or in part, and purifying the blood
chemically or otherwise; then re-pumping
this blood back into the body. The first
method, which was tried out experimentally,

© 1921 by Sclence and Invention
Many of the Diseases so Prevalent Toda¥

n,

from the Patient Passes Thru Electrically Heated Apg:nm. In the First One (A) We Could Administer Various

Food cond Dropper, Such as a 5%, Glucose Solution and Saline

pper. An Animal Membrane Divides This Chamber in Half so That, by Osmotic Action, Urea Can be
hamber Any Other Nutriment or Medit:antxl _(ilo:l‘? Obt; U'Be’aj Sutllch as, Arsphenamine (Neouiurun).

er Bacilli.

Filtered from the Blood.
d in the C Chamber the Blood Is Acted Upon

The Pump at D Will Assist the External Circulation and at E We Have the Batteries.

The Heat in Each of the Chambers Should be Kept at as Near Body Temperature as Is Possible, Unless We May Find It Necessary to Heat the Blood to a Higher

Degree and Cool It

.

just tomention this one branch of pathology,
are due to the improper chemical composi-
tion of the blood; for example, the blood
may contain too much uric acid, or perhaps
an overpercentage of sugar, et cetera.
There are two principal methods in use
at the present time for correcting improper
chemical conditions in the blood, and also
for destroying disease germs (in the blood),

Again to the Proper Temperature; in This Manner
The Patient Is Not Placed Under Anesthesia During the Process,

Some of the Bacteria.
Anesthesia Sufficing for the

i

Local
Europe, and in other parts of the world
outside of the United States, it is much
more common to administer medicines in-
travenously or directly into the blood
stream, and this technique is very advan-
tageous for two reasons. ., In the first place,
the medicine acts many times quicker and
much more powerfully than when taken
into the stomach; and, again, the patient
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All mstions Must be Carefully Watched and

Regulated.
or Incisions Over the Median Basilic Vein.

but which now has been abandoned, was
to extract all of the blood from the body,
and as this was done the veins and arteries
were kept dilated or filled with a substitute
solution, such as saline (salt water), or
Locke’s solution, the pressure in the veins
being kept approximately constant by
checking with a blood pressure gage se-
(Continued on page 559)
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This Skeletonized View of the Giant Dirigible R-38, Better Known by Its American Desi
Important Location of the Longitudinal Duralumin Girders, Which Are Thought to Have
to Turn nsHigh hS;:oeAefd. Tae Accid}e‘nt {’s Tl}otghs to Iilll:le Foclc‘(ll"'ed PB}eca_ule $he:e
Sufficient Strength, After Quite a Number of Girders Had Failed in Previous Tests. onau

sone enge R-38 Had Been Filled with Helium Gas Instead of with Hydrogen, the Two Halves of the Airship When It Broke in Two,

Balloonets of tl

Girders Were
It Is Maintained by Aeronautical Experts That If the

© 1921 by Science and Atnmtloa

tion, ZR-2, Gives a Clear Idea as to the Position and
roken Under the Severe Strain of Causing the

Airship
Not Properly Replaced by New Ones of

Could Have Sailed Down Slowly and the Lives of the Crew Would Have Been Saved. Helium Gas Is Non Inflammable.

The Ill-Fated Airship ZR-2

HE accompanying photographs show
the world’s greatest airship-hangar,
erected at Lakehurst, N. J., at a cost

of $3,000,000, as well as the appearance of
the ill-fated dirigible ZR-2 herself, the
largest lighter-than-air craft ever con-
structed. The ZR-2 met an untimely end
and killed over 40 English and American
naval airmen, when she crumpled up and
burst into flames over Hull, England, on
August 24th, near the completion of an
approximately 30-hour trial trip. If the
giant dirigible had had her various com-
partments filled with the new helium gas
which is non-combustible, as pointed out
by Henry Woodhouse, President of the
Aerial Lecague of Amcrica, this terrible
tragedy of the air could hardly have hap-
pened; or if thru structural failure of the
girders the two halves of the airship
had parted company, each section would
have landed undoubtedly in safety, so as
not to have killed nearly all of the crew,
as actually happened.

It is understood that a sister craft to
the ZR-2, which the British have also
been building, may be substituted for the
ill-fated Leviathan of the air, to fill the
American Navy's order. As America’s
contract for the English-built dirigible
called for a thoro trial of her flying
qualities before the American naval air
crew were to take over the ship, prepara-
tory to flying her across the Atlantic
Ocean, it is considered that the brunt of
the loss will be upon the English builders.

CAUSE OF THE ACCIDENT.

It is probable that the true cause of
the accident may never be known, but if
hydrogen gas had started to leak from

one of the balloonets near the exhaust
pipe from one of the six powerful gaso-
line engines, the escaping gas may have
ignited, and caused a primary explosion,
which split the hull in two halves. An
exploding gasoline tank could also have
caused this; or as later reports seem to
indicate, the great ship of the air appar-
ently broke or started to break in two,
before the first explosion, and the firing
of the gasoline or gas may have been
a secondary effect, caused by the failure
of the structural beams, buckling the air-
ship with a consequent disarrangement
of the machinery, pipes and wires, which
would have accounted for the spark
which started the fire and explosion.

It is understood from earlier American
official dispatches that sufficient helium
gas was to be sent to England to inflate
the ZR-2 for her flight across the At-
lantic. Every effort should be made from
this time on to eliminate the filling of
lighter-than-air flying machine envelopes
with any such uncertain quantity as
hydrogen gas. Hydrogen by itself is not
explosive, but as soon as it mixes with
sufficient air, the oxygen brought into
union with it, makes it a very dangerous
explosive of considerable power.

The photograph showing the masto-
donic hangar. erected at Lakehurst, N. J.,
gives some idea of the engineering skill
and money expended in building this
great structure. The building is 800 ft.
in length, 264 ft. wide, and 200 ft. high.
The Woolworth building could rest easily
on its side within_it.

IMMENSITY OF THE 2ZR-2.
The ZR-2 measured 695 ft. in length,
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had a diameter of 85 ft. 4 inches, a gas
capacity of 2,700,000 cu. ft., could lift 50
tons and could fly to an altitude of 25,000
ft. She was driven by six 350 horse
power gasolinec engines, each engine driv-
ing a huge propeller. Her fuel tanks
could hold 10,400 gallons of gasoline,
which could make possible a full-speed
radius of 6,000 miles at 75 miles an hour,
of 9,000 miles at her normal speed of 50
miles per hour. In other words, an air-
ship proportioned as was the ZR-2, had
facilities for crossing the Atlantic Ocean
and returning without re-fueling.

Her normal crew was 50 men and it re-
quired from 300 to 500 men, dependent
upon the weather, to land her and_place
her in her hangar. The ZR-2 was“fitted
with suitable piping running her entire
length, so that she could take on fuel
and gas supplies from pipes extending
to the top of a stecl tower 200 ft. in the
air, while she was anchored to the top
of such a tower with a rotary coupling,
which permitted the airship to swing
all around the tower, with changes of air
currents, during her anchorage.

This giant dirigible was fitted with the
very latest type of radio apparatus capable
ot a range of 1,500 miles and special pro-
vision had b~~n made so that in case the
airship should become marooned in mid-
ccean, an extra long antenna wire could
be elevated by means of a small balloon
and the transmitting range increased to
2,500 miles. An antenna.wire 250 to 300
ft. in length could be quickly elevated with
a small balloon in this manner.

COMFORTS AND APPOINTMENTS.

As in the dirigible R-34, a narrow corri-
dor ran from the nose of the balloon to
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These Two Illustrations Show the First Stage, When the R-38 Broke in Two at an Elevation of About 1,000 ft., While the Second Illustration at

the Right Shows How the Two Halves of the G

iant Dirigible Burst inte Flames as They Fell

Rapidly.

Some of the Best Aerial Experts in

England and America Lost Their Lives in This, the Greatest Disaster in Aviation.

the tail, so that members of the crew could
pass to and fro on their trips of inspec-
tion. In the R-34, the men had slept in
suspended hammocks, in constant peril
that a sway might hurl sleeper out and
.project him "down thru the unprotected
fabric of the balloon. In the ZR-2, bunks
weérei-constructed along this longitudinal
runway, equipt with heavy covers and furs
for cold weather.

. In the R-34 the crew ate cold food on
most of their voyage across the Atlantic
because it was impossible to use any sort
of cooking apparatus so close to the in-
flammable hydrogen. The men on the R-34
did, however, get a sip or two of hot tea
daily when some member of the crew took
time to heat a kettle of water over the
exhaust pipes of the motors.

Contrivances to permit the use of this
heat from the motors were built into the
ZR-2, and the members of the new ship’s
crew were to have had hot roast beef,
bacon and eggs, soup, tea, coffee and other
hot dishes.

NEW NAVIGATION APPARATUS

New contrivances for the navigation of
the balloon also had been invented since
the R-34 was built. One of these new
instruments, a radio compass, was de-
scribed by Lieut. Commander Robert

Evelyn Byrd, U. S. N, who was_to navi-
gate the dirigible to this country. \We quote
from ‘the Ncw York Times:

1t will take a long time for Ameri- :
cans to forget the terrible tragedy of
the air which occurred only a few
weeks ago when the R-38, better
known to Americans as the ZR-2,
broke in two at an altitude of ap-
proximatcly 1,000 ft. and burst into
flames, while falling to earth, over
Hull, England. It is hard to tell now,
until full inquiry has been made by
the English Board of Experts, who
are to meet shortly, just what hap-
pened when the world’s greatest
dirigible snuffed out the lives of
nearly all of her crew.

It would seem to us, however, as
pointed out by scveral of the leading
American acronautical experts, that
had the balloonets been filled with the
new non-inflammmable balloon gas,
helium, the two halves of the great
gas bag when she broke in two, could
have redched earth safely.

.

“We will use this .new radio compass,
as well as the aircraft sextant, which has
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an artificial horizon and does not require
sighting the sun from the sea’s surface.”

An clectric dynamo attached to one of
the main motors furnished c'ectricity for
lighting all the rooms and cabins ot the
airship and for an immense electri scarch-
light that would enable the airship at
night to pick out her mooring mast or to
sight or signal to the carth.

Unlike the R-34. which had sand bal-
last, the ZR-2 had water ba'last distri-
buted in tanks along her kecel, and by
tcuching buttons on the “bridge,” the cap-
tain of the ship could rclease ballast, or
by touching other buttons deflate hydro-
gen gas. The gasoline supply, also in
tanks along the kcel, could be regulated
and controlled from this bridge, which
was attached to the framework of the
balloon between the two forward cars.
The steering and altitude apparatus also
were controlled from this bridge.

The R-34 had to be hauled to the ground
when she needed more fuel, and lines of
hose were strung into her structure, but
the ZR-2 was a step forward in airship
construction in this way. Thru special
piping in her bows and cther apparatus
in the interior, the big ship could suck up
oil, gasoline and water ballast while float-
ing at the top of her mooring mast, 200
feet in the air.
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Doctor HacKensaw’s Secrets

By CLEMENT FEZANDIE

{Author's Note:—It is beyond question that in
the course of a very few years we shall find means of
puliing a man lo sleep for a period of one or more years,
and of cwakening him again whenever we wish to do
so. Without putting amy credence im the lales of
suspended animation told of the Hindu fakirs, we have
but to ider the well icaled cases of hibernation
familiar to all of us. When we see that a warm-
blooded animal like @ bear can sleep thru the winler
months, living on ils own fal, there is no reason why
a man, under proper condilions, could not accomplish
the same feal. And if the conditions in which he were
placed were such as to veduce his expenditure of enerev
&%

NO. 3—THE SECRET OF SUSPENDED
ANIMATION

a year and then restored to life again,
none the worse for his long sleep. What
have you to say to that?”

“Nothing, except that I don’t believe it,”
returned the doctor. *“I have had people
tell me they saw a conjurer take a man's
watch, crush it to pieces under his foot,

hibernation is also frequent, and even a
warm-blooded animal, such as the bear,
sleeps thru the winter months, and comes
forth hungry from his den in the spring.”

“Then why is it impossible that a man
should do the same thing ?”

“It is so far from being impossible, that
1 have accomplisht the result myself. But
I claim to be the first man who ever suc-
ceeded—I do not believe the Hindus ever
did anvthing of the kind.”

ER A

© 1921 by sclence and Invertion

s, ., , The Uncouth Antediluvian Creature, with a Loud Snort, Stretched Out Its Bony Wings and Soared Awny Over the Tops of the Houses. .

hibernation could not be comsiderably prolomged. 1
have endeavored to show in this story whatl practical
advantages this suspended amimation might po:sess:]

‘ ‘ O, Mr. Rockett,” said Doctor
Hackensaw, shakmg his head,
“No, do not place the
sllghtest faith in these tales
of suspended animation that
are related of the Hindu fakirs.”

“But, doctor, there are a number of
such cases on record, and some of them
seem pretty well authenticated,” remarked
Silas Rockett, who, in his quality of re-
porter for the New York Daily Growl,
had called to have another interview with
the worthy doctor.

“I remember one case in particular,”
continued Silas, “where the experiment
was conducted in the presence of a French
army officer and his men. They saw a
Hindu native put into a trance, his nose,
mouth and ears plugged with wax. He
was kept in this state for six months or

cram the fragments into a pistol and
shoot them at a target, where the pieces
reunited to form the original watch again,
and hung suspended from the centre of a
target.”

“Yes, but that was avowedly a trick.”

“True; and it depends upon substituting
a duplicate watch for the original one.
So, I believe, from the accounts I have
read, the Hindu fakir substitutes a dummy
for the man put into the trance.”

“Then you do not believe in suspended
animation ?”

“On the contrary, I am a firm behever
in it. There are too many really authenti-
cated cases of suspended animation in
nature, for a scientist to doubt the facts
for an instant. Among the lower inverte-
brates, including the microbes, there are
many well known cases of individuals
remaining in a state of total inactivity
for months and even for years, yet com-’
ing to life again when external conditions
are favorable, Among higher animals
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“] mean to say, Mr. Rockett, that I
have not only succeeded in putting ani-
mals, like the cat, dog, horse and cow, to
sleep for several months at a time, but I
have also done the same thing with human
beings. In fact, if you will step across
the way with me, you can see some of
the subjects for yourself.”

So saying, Doctor Hackensaw led the
way into a long, low building, around
whose sides were ranged tier upon tier of
glass coffins, some empty, but most of
them containing either one or more ani-
mals, or a human being in a state of
complete coma.

Silas Rockett gazed about him in amaze- |

ment, scarcely believing his eyes. But
Doctor Hackensaw continued as calmly

as if he were delivering a lecture in his -

clinic:

“It has a]ways becn a matter of sur-
prise to me,” said he, “that our scientists
have not long ago solved this problem of

(Contmued on page 565)
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- A Record-less Phonograph

phonograph factories sprang up like
mushrooms over the land, that I
drifted into the experimental room at
. Wassenbach’s. We had gone to school
together, Wassenbach and I, and he had
sort of taken to things mechanical and
electrical, so I was not surprised to find
him with a small well-equipt phonograph
factory and a few workmen who were
making some really good instruments.
It wasn’t a big beginning, but Wassen-
bach was in it, heart and soul.

IT was during the spring of '17 when

~

By W. F. COWGILL

~

I was puzzled by Wassenbach’s words.
“You don't mean to say,” I began, “that
I can make a number of selections from
this large catalog and that your collection
of records is so complete as to embrace
all that I choose?”

“That’s it exactly,” said Wassenbach,
“but it doesn’t just happen so. You will
notice that each record catalogued is num-
bered in the usual way.” He stept to the
instrument and opening a little slide.
called my attention to a neat row of but-
tons, numbered from one to ten.

only thing to be scen was a sort of dia-
fram and a couple of wires running from
this thru the back of the cabinet.

Then it dawned upon me that the music
was not really made in the instrument but
was coming from some other source.

“How is this, Wassenbach,” 1 said,
“Where are all of those thousands of rec-
ords located and ——"” A half dozen ques-
tions half-formed themselves on my
tongue as [ tried to imagine the compli-
cated mechanism by which such a result
was made possible. It was a wild flight

Today Most People Who Own a Phonograph Have to Wind Up the sEring Motor Each Time a Record Is Played, and Not Only This, but

There Are the Records to Handle with the Consequent Frequent Brea

age, etc. With the Record-less Phonograph Here Shown, One Will Have

but to Press a Series of Buttons Numbered from 1 to 10 When Any One of Several Thousand Selections Will Be Instantly Rendered Thru Their

‘Talkin
Your

Machine.

All of the Master Records Are Placed in a Central Exchange and When the Buttons Are Prest in the Proper Sequence on
arlor Phonograph, Automatic Switches Are Actuated at the Exchange to Connect the Desired Record and Reproducer to Your Circuit.

The Poulsen Telegraphone Principle Is Employed Giving an Absolutely Perfect and Scratchless Reproduction.

“There’s lots of room for improvement,
Carson,” he said, “in the construction ot
a phonograph. Just keep your eyes open
and some of these days I'll show you what
I mean.”

About this time war clouds began to
hever low and menacing, and Wassenbach,
being of German descent. disappeared.

I found him the other day in a Western
city. He dragged me out to his home
and into his study.

“Got something new to show you. Car-
.on,” he said, indicating with a gesture an
mstrument much like the ordinary phono-
sraph in design and finish. He motioned

" ne to a seat and handed me a catalog of

sne of the most prominent record manu-
facturers. :

“Make a few selections, Carson,” he
taid, “and while listening to the reproduc-
tion of some of your favorites, you may
watch the action of my newest invention.”

“Make any selection you like from the
catalog,” he said, “then we simply indicate
the numbers one at a time on the buttons,
release the lever and enjoy the music or
whatever it may be. We could well adopt
the slogan ‘You press the button, we do
the rest.”

I turned to the popular records where 1
fcund “Kahala March.” I called off the
number to Wassenbach. He clicked them
off on the buttons, and immediately the
sweet low strains of my favorite Hawai-
ian selection filled the room with melody.
But my thoughts were upon the wonder-
ful mechanism that made this possible.

“You are not telling me that you can
play any selection listed in the catalog!”

“Exactly.” Wassenbach noticed my evi-
dent curiosity to see the mechanism by
which so many records were handled, and
opening a door on the side of the instru-
ment, he smiled at my surprise, for the

!

www americanradiohistorv. com

of the imagination. “I suppose,” I said.
“that you have hundreds of disc records
running on onec central axis with a tone-
arm, a diafram and needle for each. Then
when the proper electrical connection is
made, the proper tone-arm and needle
drops on the desired rccord and the music
begins. Am I right?”

“You arc partly right, Carson,” he said.
“and very much wrong. First you should
know that the complicated mechanism
which makes it possible for any family
receiving the service to have any selection
that is listed in the catalog, 13 nothing
more or less than the old Automatic Tele-
phone System put to a different use. When
the company announced its intention of
disposing of the service in favor of the
Weston company, I bought the equipment.
I secured a surprisingly large number of
subscribers, put cabinets in place of the

(Continued on page 542)
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A Scientist’s Dream of
Future Movies

ODAY when you purchase a ticket
to see a motion picture show,
you can only see.one film thrown
on the screen at any one time.
But tomorrow, says the scientist,

things will be changed. You will not be
limited to one film, but can see any one,
of a dozen or more, all for the price of
one admission, at any time, and all from
the same seat; comedy, drama, science,

travelogs—all will be at your instant
command. On the back of the secat in
iront of you there will be a clever sclective
device, which will release the proper col-
ored glasses to view the particular movic
you want to see, and simultaneously switch
into circuit the proper music for the tele-
phone receiver you snap over your ear.
Several motion picture prOJectors flash
their views on the screen simultaneously,
cach one m a different color. To each
projector is connected—synchronously—a
phonograph fitted with the appropnate
music.  Audion amplifiers intensify the
music sufficiently to supply hundreds of
chair phones. The.:colored glasses act as
filters. To see comedy, for example, you
use yellow filter glasses, which permit
only this color to be seen. Red glasses
show us a melodramatic film, if that is
the color used to portray it, and so on
down the list.

This wonder movie theatre is a large
spacious hall fitted with arm chairs, and
as we enter it, we see all about us people
in different moods—seme gay and others
not so gay. Each one has fastened over
thelr head an ordinary palr of telephone
receivers, and each one is viewing a pic-
ture with different colored eye-glasses.
Some are laughing, some have tears com-
ing from beneath their glasses, and still

others are in an intense mood of excite-
ment. We take our place in any empty
seat which we can find in this packed
house, and look up towards the screen.
On either side we see the names of the
features upon an electrically illuminated
sign and immediately under these names.
the actors playing the leading roles. Should
we feel in a mood for comedy, we push
the slide on the back of the seat in front
to a point marked “Number 3,” for in-
stance. An automatic catch now releases
a pair of special colored glasses ‘from this
compartment. We adjust these glasses and
also a pair of telephone receivers provided
on each chair, and we are able to see
for instance, a Charlie Chaplin comedy
and hear music appropriate to the same.
Our companion may not be interested in
the Chaplin comedy, and may like some-
thing more serious. So elsewhere on the
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program we see that a play featuring Ma-
dame Petrova will be Number 4 on the
list, and perhaps the spectator will be
provided with a combination of glasses
more bluish in color. Others again will
like a submarine feature, and will sec
“Wet Gold” under Number 10, the Wil- .
liamson production. Therefore, should we
be inclined to see that exhibition we put
on the specified lenses and adjust the ear-

phones which are, of course, automatically
connected to the circuit carrying the proper
music for the play.

The busy man or woman who can de-
vote but a short time to entertainment, can’
learn and see more in one evening in this
manner, than we would ever dream of to-
day. If thru the red glasses he beholds a
dramatic picture, which does not please
him, he could immediately shift to a scien-
tific feature or to a howling comedy.
Everyone will be happy because they have
at once their choice of several different
classes of entertainment, and for the-movie
fiend, who delights in watching a picture
show for four or five hours, he or she
could sit there. and view everything on
the program.

Of course it will be quite a problem to
select glasses which will operate properly.

(Continued on page 576)
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BooKworms o

By WILLIAM R. REINICH

Our [Illustrations Show Various Examples of the Work of the Many Kinds of Insects, to Whom the Popular Name of Book-Worm Is

Affixed.

N the earliest writings that we have
knowledge of we find mention of the
ravages of the bookworm. Evenus,
who lived about 450 B. C. is the earl-
iest author known to write of its rav-
es. Horace, Ovid, Pliny, Martial an
ucian also do not overlook him. .
‘In 1665, Hork in his “Micographia” gave
the first illustration of a bookworm, which
is that of a silver-fish, and which today is
known to do considerable damage to
coated papers and photographs.

Austin quotes the following from the
writings of Christian Mentzel, the Ger-
man naturalist and philogist, who lived in
the seventeenth century. “When one reads
that he heard the book-worm crow like
a cock,” and said, ‘I knew not whether
some local fowl was clamoring or whether
there was but a beating in my ears.’ onc
cannot help wondering if there was not
something defective in his ear drums; but
further on he says, ‘I perceived on the
paper whereon I was writing, a little in-
sect that ceased not to crow like a chanti-
cleer, until taking a magnifying glass I
assiduously observed him.” From this one
concludes that if the fault was not with
his hearing, by which some well-known
sounds made by book insects seemed to
him like the crowing of a cock, an alto-
gether different cock from the kind we

“know must have lived in his day.”

As years past, the constant destruc-
tion of books by insects was mnoticed,
especially when some rare or unique copy
of those priceless gems of early book-
making, the incunabula, was destroyed or

Sometimes All the Organic Matter Is Devoured, Leaving Nothing

and the Sandwich Islands Contribute Examples.

ruined beyond redemption, and scientific
societies offered prizes for remedies to pre-
vent this loss. Even as early as 1774, the
Royal Society at Gottingen offered a prize,
and in 1903 the International Library Con-
gress at its meeting in Paris, also offered
prizes for remedies. Some of the govern-
ments of the world have also given con-
siderable attention, not only to find a pre-
ventive to protect the paper from the in-
sects, but also the cloth and leather bind-
ings, which are subject as well to the
attacks of insects.

No locality seems to be safe from their
depredations, except, perhaps the Arctic
regions. Dry, moist, hot, and cool regions
each contain insects which require these
conditions for their existence, and conse-
quently there is no protection for the
books. I have examined books attacked
by insects from almost every part of the
globe, and from many states of the United
States.

It is very curious to see the various ways
in which books are damaged or destroyed.
In some instances one will find only one
or two little borings, running through
them; again, you will find hundreds and
even thousands of tunnels. Or, a little
tunnel will start and lead into a cavity
the size of a pea or a large walnut, and
from this excavation, other channels will
start, ending perhaps in other chambers.
A number of pages may be so badly eaten.
as to give the pages, when held up to the
light, the appearance of a piece of rare
old lace. Again, books may be literally
cut into strips, or even flakes, reminding
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but the Clay Filling of the Paper. North and South America

one, when the book is taken off the shelf,
of a miniature snow-storm. In one in-
stance two volumes, whose paper had con-
tained quite a quantity of clay as a filler,
had been transformed by the white ants,
the insects which had attacked them, into
two lumps of earth. No paper seems to
be exempt, each kind, rag, wood, etc.,
seems to be attractive to the particular
group of insects, which destroyed the sub-
stance in its natural form.

Bindings, both leather and cloth, have
special attractions for insects, who do
not seem to care for the paper, and even
the dyes used in coloring the cloths or
tanning the leather appear to act as an ap-
petizer in some instances.

As to what insect can be given the name
of the bookworm, it is difficult to answer.
The little brown beetle, called Sitrodespa
Panicea, is generally called the bookworm,
but there are over a hundred other species,
some of which do many times the amount
of damage done by this species.

As destroyers .of paper, the white ants,
would receive the honor, not only in the
quantity but also ir the rapidity with which
they accomplish their work, and as they
do not come to the surface, only making a
small hole to gain access, which one would
scarcely notice, their ravages pass un-
noticed until the book has been destroyed.

There are quite a number of species of
beetles, which do considerable damage, es-
pecially to paper containing wood-pulp. The
paper containing a large percentage of
rags are generally attacked by some spe-
cies of moths.

(Continued on page S578)
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Revealing Your True

VYocation

By Dr. M. P. YON DAYVID,

in habits and appearance as any other
form of animal. Sadly, however, by
reason of easy and voluminous com-
munication with fellow men, the indi-
vidual is often led, coerced, or wheedled
into some particular vocation for which he

INDIVIDUALS of man are as distinct

Dr. Augustus Waller, Director of the Physiological
Laboratory University of London, Is Carrying Out
Experiments with an Instrumeat, Which Records
Human Emotions. Attaching a Fland of a Patient
to a Galvanometer, He Shows how His (the Patient’s)
Emotions Were Recorded 3}' Means of a Spot-Light
on a Screen. The Wirin as 80 Arranged that Any
Emotive Impulse from the Brain Down the Motor
Nerves to the Hand, Deflected the Spot to the Right.
Picture Shows Dr. Augxst_\lx_:&hller tanding Behind
the Table.

PO I e i e L

is cntirely unadapted. We find artists
selling life insurance, philosophers’ digging
ditches, and plumbers practising medicine.
The idea of alrmankind being free and equal
is utopian, illogical, and absurd. I could
never believe that even at birth, all men-
talities of even normal babes, were equal.
Brothers, or sisters, born of the same
parents, raised in the same environment,
and given equal opportunities, are diametri-
cally opposed in tastes, habits, and char-
acter; this is a fact of common experience.
To a brilliant mind which is capable of
original thought, orthodoxy is galling;
to a less precocious nature, original and
radical deviations from ‘““The Law' are
gaffles in its conscience.

The most practical and valuable aid
that can be given to this struggling race
is not a rabid doctrine that treats the race
as it should be in a utopian dream, but a
method of determining the individual capa-
bility and inclinations of men as they are,
and then directing them into that voca-
tion which will use these natural capabilities
to best advantage. If your son is well
adapted for a teamster, o not try to make
a futurist artist of him. This may sound
overdrawn, but such incongruities are a
daily experience with most of us.

Teachers and parents often ruin a child's
natural career by choosing a vocation for
him for which he is totally unsuited. A
child’s brain is a very sensitive organ.
The “Nervous Rena‘zsance” which trans-

pires at or near the age of 14, heightens
this sensitiveness. Mutual confidence is
all important at this time, between child
and parent; and an offending word or act
from an older person may easily warp the
child's budding philosophy of life. If
you would keep the child’s implicit con-

M.DO

of this idea. There are scoffers of course,
who deny even the existence of such a
thing. I do not presume to convince these
doubters; that can be better left to those
who have little to do, and who expect to
live longer than I. My personal experi-
ences in America, Europe, and in India,
leave no doubt of the slightest nature, in
my mind, of the reality of telepathic com-
munication.

Another and more indirect evidence of
our concept of thought is the ‘n-ray”
which was discovered by Professor Blondlot
of the University of Nancy. He found
cvidence of a new formn of light (radiant
energy), which seemed to have its source
in muscles under tension. Sufficient work
has not been done to fully understand the
nature of these rays. But the fact that
muscles in tension radiate a form of energy,
brings us closer to the idea of thought being
in the same class of phenomena.

The discovery of radioactivity in the
latter part of the 19th century, opened new
vistas of ultra-physical research, which
have hardly been outlined by the sur-
veyor's chart. Among the few elementary

The Section of Galvanometer Tape Shown Below

Illustrates Just How You Will be Chosen for Your - °

Vocation and Career When We Have Adopted the
Electrical Method of Analyzing Your Brain Impulses.
The Front Cover Illustration Shows How the Names
of the Different Trades are Flashed One after An-
other Before the Subject; the i alvano-
meter Deflection, When Ma l:fuu( a Chart
Containing_the Trade Names icates Which
Trade the Subject Is Best Fitted for. In This Case
It Is ‘‘Electrician.”

GALVANOMETER REC.

TIME MARK

Y3LNIHd
ASINIHOVIW
qdoivs

d3LNIvd
Y3agwnNnid
Y3ILINIduYD
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€———APPROX. PERIOD OF TIME—>
V2 MmN,

fidence, do not expect him to be 30 when
he is only 14; nor do not treat him as tho
he were 9. Strive to treat him as a child
of his own age. Exaggerating his mental
age discourages him; underrating it, dis-
gusts him; either will bend his confidence
away from you. This principle may be
well applied to persons far beyond 14 years
of age.

THOUGHT AS RADIANT ENERGY

The conception of thought as radiant
energy is not new. It has been suggested
by philosophers and physicists for ages.
The ancient terminology may differ slightl
from the modern term, “radiant energy,”
but the idea of thought being of the same

eneral nature as heat, and light, is old.

here is no absolute direct evidence of this
identity of thought and radiant energy,
but there are®a number of indirect indica-
tions of such a relation. Telepathy may
be considered a very strong point in favor
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things we have glecaned from the research
work done so far, there is one outstanding
fact, which verifies the alchemist's dream.
Radioactive substances are continually
changing in chemical and physical proper-
ties. They are transmuting from element
to element, each clement being individual
unto itself. It emits its own ray or com-
bination of rays; it has its own atomic
weight, specific gravity, and all other phy-
sical properties assigned to elements. From
Uranium, the parent element of the radium
series, there is a steady decomposition, from
element to element.

It is a matter of experience that in con-
centrated thought, energy is expended.
Perspiration may be induced by concentra-
tion, and without the slightest physical
cffort. The source of the energy inducing
such perspiration, must be decomposition—
decomposition of the Niscel bodies employed
during the process.

(Continurd o page 554)
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Pneumatic Tire Substitutes

‘Thousands of Dollars Aw_;ii't. %e Inventor or Inventors, for There Is Plenty of Room for More than One Dni‘n‘,mWho Will Perfect a Satisfactory Substitute for the

Present Day Pneumatic

OW that automobiles have become
such a commonplace affair in our
daily lives, one being owned by
every tenth family in the United
States, the subject of tires is of
ever-growing importance. Who likes blow-
outs? The answer is—Nobody. Not only is
this so because we have to get out, and soil
our Sunday clothes perhaps, on a muddy
road to patch up a punctured inner tube
and replace a shoe; but there is a very
distinct danger for those who drive at
speeds of 35 to 40 miles per hour or more,
for a blow-out may cause the machine to
swerve from the road and go over an em-
bankment, or-else throw the machine on its
side, or upside down, which cases the
writer seen exemplified in two fatal
accidents near his home this summer.

In the accompanying illustration several
new ideas in automobile tires are presented.
Fig. 1 shows a new spring wheel which a
Jersey City, N. J., inventor is developing
for commercial use. This wheel uses a
solid rubber tire and the proper amount of
resiliency is obtained by the powerful
springs placed in the interior of the spokes.

h spoke is a compound affair comprising
a stem secured to the rim, and as this spoke
comes to its lowest position, the spring is
_partially comprest by the load. This form
of wheel gives promise of developing into
something worth while it would seem.

Another suggestion which is illustrated
for the design of a more reliable automobile
tire is one having multiple air chambers,
shown in Fig. 2. The successive air
chambers are connected with a common air
pipe, as shown, so that when the pump is
connected to the single air valve, all of the
chambers will be inflated simultaneously
and equally. Each short inner tube mem-
ber, 1, 2, 3, 4, etc., are fitted with an
automatic check valve, so that in the event

Thousands of Automobilists the
Serve as an Incentive to Inventors in Finally Perfecting a Satisfactory Tire, Whi

World Over.
ch Will be Practi
Is Sufficiently Resilient Without the Use o

that one of the chambers is punctured, it
will not allow the air to escape thru the
puncture from all the other chambers.
Substantial rubber walls are molded inside
the tire to separate the air balloonets.
This is the same principle as that followed
in building the modern dirigible airship.

Why not employ a tire filled with in-
flated rubber balls, as shown in Fig. 3.
This idea was suggested by-Mr. H. Gerns-
back. Of course, with this design of tire
the outer wall of the casing should be made
extra thick and heavy with possibly a steel
band or other semi-rigid member molded
or wrapt in with the rubber and cord, in
building up the tire, so that there will not
be a tendency in passing over small stones,
et cetera, to push the tread inward between
the rubber balls. Mr. Gernsback’s idea
is to have these rubber balls inflated at the
factory where they are made.

In case one of the balls should be punc-
tured, then with this scheme the air from
the other balls could not leak back and out
thru the punctured unit. For trucks,
Mr. Gernsback suggests that a steel or
other band be made to encompass the ring
of balls and allow only a small part of their
surfaces to project thru holes in the band.

An idea which was put on the market
with some success a year or two ago, is
that illustrated at Fig. 4, where live
sponge-rubber fillers are fitted into the

shoe, without using any inner tube at all..

The round sponge-rubber sections measured
several inches in length and could easily
be forced into-the shoe; the latter was then
placed on the wheel rim. Whether this
arrangement would provide the desired
degree of resiliency, as compared to a
pneumatic tire, is the problem. At any
rate it was a mighty good start in the right
direction, and eliminated the tube full of
air always liable to blow out or leak,
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Several Novel Ideas are S

wn in the Accomp.nnni Illustration Which May
Proof and it Possible on-Pneumatic; and That

Comprest Air,

which we are now using on our cars.
Another one of Mr. Gernsback's ideas
for a substitute to take the place of the
pneumatic tire with its inflated tube, is
shown at Fig. 5. Here he has proposed
to have the spokes made in the form of
small pump cylinders and to have these
filled with oil or glycerine. All of the
cylinders are connected together by small
openings or channels so that the oil or other
liquid can pass out of one cylinder and into
the other at all times, and thus compensate
for the load on any one orgroup of cylinders.
Speaking of puncture-proof tires com-
mercially available at the present time,
let us glance at Cut.6. At Cut. A we have
with us a solid rubber tire which has been
devised with two annular channels or air
chambers running completely around thru
the rubber, thus providing a fair degree of
resiliency. At. Fig. 6-B, a sectional view
is shown of one of the few puncture-proof
tires now on the market. This tire is not
any more expensive than any good cord
tire, but is built extra heavy, and is pro-
vided with a steel band in the center under-
neath' the rubber constituting the tread,
so that nails or any other similar objects
cannot pierce thru to the inner tube. .
Another attempt in this direction, which
has been commercially exploited, is a shoe
built up with a heavy leather tread, "this
tread being finished off with a jacket of
heavy steel rivets. As the leather is
much tougher and stronger than rubber,
it is evident that such a shoe could be
driven over almost any kind of nails,
lass, etc., without suffering a puncture.
his was the form of tire used on the army
automobiles in the war zone, the makers
have stated.
Sometime ago one of the large American
rubber companies started to advertise in
(Continued on page 576)
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- Just a Drop of Water

By Dr. ERNEST BADE

HO would suspect that some
of the most beautiful animate
objects were hidden within a
drop of water? An example
of life, whose organization is so
low, that both the botanist and the zool-
ogist claim them for their own, altho
neither is absolutely certain whether the
specimen before them is plant or animal.
Every pond, puddle, and pool shelters
these curious organizations, and an espe-
cially rich harvest may be gathered from
all those woodland lakes which are far
from the haunts of man. Here the water-
lily covers the entire surface of the water

The Micto-P‘:oﬁogrgh.s Reproduced Above Were Taken by Dr. Bade in His Laboral
0] We Are Sure That the Accompan

Little
Plant Life quﬁnf in
Valuable Interest to Everyone.

& of Water.

as if it would protect the tiny microscopic
life beneath their leaves from profane
touches.

These diminutive objects are surpris-
ingly far-reaching and divergent in their
range, and this sea of the smallest be-
comes deeper and deeper as we penetrate
into the mystic depths, for newer, still
smaller worlds border upon those just con-
quered.

If; after a heavy thunder shower, the
depressions of the ground have become filled
with water, and if the sun has played
upon the water, many and various forms
have sprung to life under its influence.
Such a shower gives life to thousands of
organisms which, before the rain, have
slept the sleep of the dead. Sparks and
signs of life are found every where, but
the necessary conditions of life are not
favorable in every place. The rain water
gives life to all those things which have
been lying dormant during the dry seasons
of the year. In these pools everything

comes to life so that each puddle is micro-
cosmic in character. Rain water, after
it has stood in the puddle for some time,
becomes cloudy, and this cloudiness,
which is due to a process of decomposi-
tion, becomes more intense from day to
day. As the first bacteria disappear and
decay, others make their appearance.
The newer and more recent varieties,
which take the place of the older, assimi-
late the carbon dioxid. All these bacteria
are tiny, one or more celled plants. WHen
under the microscope, a drop of water
shows us these little plants in lively com-
motion, as life pulsates thru their tiny forms.

Some tremble upon one and the same spot,
while others rush and chase about in the
wanton joy of a happy life, for bacteria
possess whiplike threads which enalle
them to move rapidly thru the water.

As time goes on, the water again le-
comes clear, but before this is entirely
accomplished, delicate green algae (plant
structures) appear, covering the entire bot-
tom, while wonderfully beautiful diatoms
grow in the greatest profusion. Some
of them have such fine and delicate shell
markings that not even the most powerful
microscope has, as yet, been able to show
us with any degree of accuracy and fidelity
their more than minute wonders. The
silicious shell-like cell membrane of these
algae are divided into two halves which
fit snugly together, not at all unlike a box
with its lid.

All diatoms living free in the water show
a peculiar gliding motion when passing
over other things. But this is purely
mechanical and can not be connected in
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) and IMustrate Some of the Remarkable ]
3 r ;m; and Popularly Written Article by Dr. Bade on the Wonders of Animal and
ater; This Description of These Creatures, So Tiny That They Can Be Seen Only Under a Powerful Microscope, Wil

any manner with an expression of will
power.

The beautiful Desmidiaceae have no sili-
cious cell membrane. These algae are the
inhabitants of only the clearest of waters,
even a slight polution causes their death.
Higher representatives of the algae family
are the green algae. The best known forms
of these plants develop fine green threads,
others branch out profusely, either cling-
ing to some foreign substance or floating
about in the water where they develop into
dense, thick masses, interweaving them-
selves not unlike felt, while still others
resemble dainty networks of gauze.

‘Which Fight
11 Prove of

The Magnification in Diameters Is Given for Each of the Specimens Illustrated in the Group

The propagation of these algae is very

interesting indeed, for many resemblances

to the propagation of the lower animals
may le noticed. One of the asexual
metho-'s of propagation is accomplished
thru swarm spores possessing their own
motion of ‘locality. When one of these
spores suddenly bursts, a protoplasmic
green ball having a crown of long lashes,
escapes from the cell in a state of living
development.. The lashes begin thrash-
ing the water, thus setting the ball re-
volving about its own axis. In this man-
ner it travels thru the water animated
with life which seems to change this plant
into a Jively little animal. At the expir-
ation of a few hours this motion ccases,
whereupon the ball lodges in some con-
venient nook or cranny, draws the lashes
in and slowly grows into a thread algae.
The plant and animal kingdoms merge
imperceptibly into one another, so that it
often happens that plants are confused
(Contsnued on page 570)
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1—A Small Colony of Vorticella which
has Attached Itself to a Green Algae.
These are Glassy-White Ciliated Animals.

2—Bosnia Is a Small Flesh Colored
Crustacean, it Beats the Water with the
Feathery Branched Arms. This Animal,
as well as Its Relatives, are the Main Food
Supply for the Young Fish.

3—Pom£l:olyxop s Is a Spherical Ani-
mal with Radiating Rays which are Pseu-
dopodia.

4—The Paramecium, or Slipper Animal,
is One of the Most Common of all the
Infusorial Organisms.

s—Anthophysa Is a Stalked Colony-
Forming, Ciliated Animal. The Individual
Animals are Situated on the Top of the
Stalk, and about Sixty are Sometimes
Found Bunched Together.

6—Arcella Is a Brown Colored Fungus-
Like Root-Footed Animacula,
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7—The Green Thread-Like Algae  are
Always Found in the Waters Infested with
These Animals.

8—Clathrulina; the Skeleton of this Or-
ganism is Situated on a Stalk and Sends
Out Pseudopodia.

9—Stentor Is a Comparatively Large
Funnel Shaped Animal. A Large Number
of Cilia are Situated not Only on its Cir-
cumference, but Over Most of its Outer
Surface. .
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A Mechanical Chiropractor

By BYRD MOCH

ROCKERS

The Mechanical Chiropractor Is Here at Last—the Keane Co-ordinator Enables a Person to Give Themselves Treatment for Correcting tK
ustration Clearly Demonstrates.

of the Body—as the

N the May issue of Science and Inven-

tion,” Jay G. Hobson, who writes

entertainingly on scientific subjects to

invent, suggested that some genius

might invent A Mechanical Chiro-
practor. No sooner said than done. In
fact it was done before Mr. Hobson even
suggested it, tho the news had not been
made public.

The man who dreamed it all out and
patented it is George Arthur Keane, of
New York City.

In speaking of Chiropractic, Mr. Hobson
said that its discovery was the start of the
greatest profession known in the art of

healing humanity. Comes now this inven-
tion which will enable every nian to become
his own chiropractor, as the mechanical
chiropractor adjusts the entire spinal column

y gently oscillating the vetebrae, and
relaxing the surrounding tissue, so that a
normal flow of nerve fluid is established
thruout the entire body, giving health and
greater efficiency.

There is a separate rockable section for
the head, shoulders, hips and feet. In
operation, the person lies upon the device
and the three sections; the hip, leg and
shoulder section, are fastened so as to allow
only the head section to be moved. Or the
head and shoulder sections can bLie locked,

Each Section of the Table can be Oscillated a Different Amount as Required. Two Co-%:‘éinﬂds
at Top are Manually Operated—One at Bottom Is Electrically Operated. .

so as to allow only the hip or Yoot section to
be rocked or swayed. . .
In order to adjust the device for a child,
there are sufficient locks in the supporting
base so that one of the scctions can
omitted, and the three lower sections used.
The co-ordinator is effective in inducing
in the occupant the control of any part of

the body by the mind, or in other words, .

perfect co-ordination.

Both the manually operated co-ordinators
and the motor-driven type aré shown in the
illustration, as well as the arrangement of
the patient on the device.
shaft driven by the motor can be changed
at will, for treating different ailments.

New Heart-Beat Recorder

Dr. Harvey R.
Foote, a Park Lane
specialist, of London,
England, recently gave
ademonstrationinthat
cityof anewinstrument
designed toregister the
action of the heart.
Rubber tubes are at-
tached to the wrist,
neck and the region
over the heart, and
these actuate a device
which inscribes upon a
moving strip of paper
three lines, from the
form of which the phy-
sician is able to learn
the action of the heart,
as transmitted by the
arteries to each of these
places.

Dr. Foote's instru-
ment is known as the
“Polyograph”and
its indications would
seem to approximate
quite closely to the re-
sults given by the ex-
pensive and hulky elec-
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tro-cardiograph appa-
ratus. The Polyogrggh,
as will be seen, records
the heart action from
approximately the
same points on the
body as does the elec-
tro-cardiograph. The
acousticorsound vibra-
tions are transmitted
thru the rubber tubes
and impinge on the dia-
frams of three tam-

o Use This Heart-Bcat
Recorder, Rubber Tubes
are Attached to the Wrist,
Neck and the Re;I\:gn
Over the Heart. e
Sounds from Each Point
are Caused to Act on
Diaframs which Actuate
the Recording Needles.

B T T

bours or drums. The
recording styluses are
connected to thesetam-
bour diaframs and are
vibrated by them in
correspondence with
the heart beats.

The cams on the -
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The “One-Man” Alarm Clock

Some sleepers, who are addicted to miss-
ing their morning train and appearing on
the scene of war—er work, a half hour late,
sometimes with sad results, will be inter-
ested in the ‘“individual” alarm clock we
illustrate. A loud ringing alarm clock,
which is liable to awaken everyone in the
neighborhood except its proprietor, often
constitutes a real nuisance. A more mod-
crate clock may be made still further inoc-
uous, by having its alarm bell enclosed
in a little hood, which by a flexible tube
connects two ear-pieces, which the heavy
sleeper attaches to his ears on retiring.
When the clock goes off at 5:00 a.m., the
sound sleeper gets individual treatment.

Of course, it may fail to operate, and
our artist gives twn enaaocetinne fae
waking such a sleepe
family slipper, appli
arm of the “lady of
any rate we imagine
the average sleeper
will awake with the
impression  that a

- couple of pneumatic

riveting guns are
saluting his ears.

The Individual Alarm
Clock Is the Latest—
We Hope Pa Awakes
Before Ma Whales Him

L e ey

Church Hymns by Radio

Church hymns by wireless telephone
became a reality recently, when the mu-
sical service at the Calvary Church of
Pittsburgh, Pa., was sent out via the
experimental radio station of the West-
inghouse Company at East Pittsburfh.
A private telephone line was installed
between the church and East Pittsburgh,
and the music collected in transmitters
at the Calvary Church and transmitted
over this line. It was then amplified and

‘sent out over the radio telephone, making

it possible for persons, having wire-

A Novel Phonograph

Cabinet

We take pleasure in illustrating a very
beautiful phonograph case constructed of
solid mahogany and hand carved, wlich
was made as a present to Mr. E. P. Morse, -
Sr. It was presented to him as a surprise

Dock & Repair Co.,
Brooklyn, N. Y., for the
use of these illustrations.

less receiving sets,
within several
hundred miles of
Pittsburgh to hear
the hymns: The
choir music consist-
ed of forty-five
voices, a boy choir
which, with the
organ, blended to
make inspiring
music.

\

../‘)—\(\(—\

Firemen Now Have
Telephones

We illustrate herewith,
a fireman rescuer in full
ggnoply; on his back are
is oxygen gas cylinders
so that he is free from
dangerous asphyxiation,
his  helmet and head
appurtenances _ enabling
him to cut off asphyx-
iating air and to breathe
from his own supply. He
also carries a telephone

A Fire Department Rescuer
Equipt With Full Tele
Equipment Enabling Him to
Connect It Any Time With the
Fire Fighting Force.

receiver and transmitter connected by
wire with the outside world, so that he can
summon help, or direct placing of the water
streams and summon assistance if required.
It is, by such manoeuvres as these, that
life may be saved, and a water screen prop-
erly directed may preserve an inmate of a
house from death by fire. We have not yet
attained such a degree of civilization as
would make conflagrations impossible. It
is doubtful if this generation or the next
will ever see fireproof buildings extensively
erected. So the best we can do under the
circumstances is to provide the best appa-
ratus and, where the question of life-saving
comes in, to equip our rescuing force, so
that the members of it will be protected
from injury while engaged in their heroic
occupation.

by the joiner shop at his shipyard. While

o . p The Solid Mah y Phono-

several of the joiners had a hand in making gra OCau C‘l h::tli’hytiﬂz
i i or e
this beautiful case, the foreman, Fred goc dl"eﬂ e o ename C:ginet

Daddi, who designed it, personally did
considerable of the work upon it. The
photographs teH the story better than
anything that we could say. The case
certainly reflects credit on the designer
and the workmen who executed and carried
to a finish this beautiful idea. We are
indebted to the courtesy of the Morse Dry

‘Was Recently Presented by the
Jo;nm of the Morse
an

The Design
and With the
80 Well Carried Out, s
Produced a Very Beautiful

R Co._of ]B)ry klyn,
e of Brooklyn,
%o Mr. E.

Is ite Unique
an‘dll i qul

Piece of Furniture
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Metal Phonograph Records

‘By Dr. HARRY A. KNAUSS, M.D.

HAVE been occupied for over one
_year on the <design and perfection
of a playing commercial phonograph
record, double disc, made entirely
of metal. I have now succeeded
in producing this article, samples of
which I have successfully demonstrated
to the editors. There are certain terms
in the phonograph record which will
illustrate more clearly than anything else
the problems involved in the production
of records.
First of these is,

“surface.” As nearly

everyone knows, there is a tremendous
weight concentrated on the small area of
The material carrying

the needle point.

Pross conitaining

(THEIR INVENTOR)

printing or. stamping operatldn after the
proper dies are made.

In the process of making the indestruc-
tible metal record, which I have named
the Duramel Disc, I carry the electro-
deposition several steps further. It is
well known that playing records have
been made out of copper since the in-
ception of the industry. However, thesc
would not hold up for more than six or
eight playings, at most, because the cop-
per soon began to spin under the tremen-
dous weight and the tool action of ‘the
sharp needle. Therefore, I first obtained
a hard surface by plating an alloy of
hard metal directly against the model.

Friz 2

[ IR s

Six Mothers
foee “M,]\‘ bag : Praten AN
w2 ey e Record half
Sof! Melal face up »1
Sheet
——a — — Six Mothers vowwss |
Preren [ () /'a‘-e ng
Base conlairin
foat unit

‘l'he Author of dle Present Article has Develo;
Records and Moreover,

Fig. Z—How the Special Alloy Record Is Re-enf
Lead Sheet, Which Is Afterward Placed in a

Metal Recor

the groove which has to sustain this
weight and yet track smoothly must be
smooth and tough, and should be unbreak-
able. Heretofore, the nearest approach to
these qualities was found in a mixture
of shellac, rottenstone, graphite and paper
floc, known to the industry as “stock.”
This mixture, when hecated and pressed
with dies while warm, takes the impres-
sion of the sound grooves from the metal
“stampers.” These metal stampers are
made by electro-deposition of copper, the
surface of which is subsequently plated
with a very thin coat of nickel. This gives
the printing or stamping surface. It is
scen that the present method becomes a

a New Process for M-.hnxs“l(:hl Phono

Tznwnh Practically no tching an
Mehl Phono E: Record, are Shown Above, und

rded in Way, Is Made Suitably Conducting by

orced with a Copper

Srecnl Alloy Bath and Thus a Direct Special Allo; Faced “Mo

ng Solution and the Reco

Fig.#

Deposit in a Copper Sulfate Bath.

er" Record Is D ted Fig. 4 Shows a

This shell is then backed up by electro-
deposited copper, as shown in the illus-
trations. We have, then, a single-faced
record, the grooves and playing surface
of which must be absolutely accurate re-
productions, because they are deposited
with molecular accuracy.

But it became immediately apparent, in
the course of my research that no single
piece of metal would remain flat under
the weight of the heavy tone arm of the
phonograph. The single sheet of metal
would invariably curl and buckle. Of
course this led me to the making of double
aisc records by placing the single ones
“back to back.”
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Faces Deposited Thereon.
Faces Back to Back to Form a Complete Two Faced Record.

After some experimentation, I found
that the only thing which would properly

.hold the two pieces of thin metal together

is tin. The front or playing surface is
properly protected, the back surface is
properly cleaned, and the two shells are
then fitted back to back under pressure
and heat. I have designed a special de-
vice for making this a simple mechanical
operation which ‘can be donc by almost
anyone with proper instruction. The de-
vice illustrated can be used to put to-
gether two hundred or more at a time.
One of the first questions asked by the
practical phonograph man is, “Where are
you going to get enough models and get

Hingea
| casing
contaking

heat unit

e e —m ————

SR — =

/%.5

ph Records on a Commercial Scale, Which are Both DIlnef and Cheayer

with Inflnitesimal Wear. The Successive Stages in

se nmxlur with Electrophtm‘ Will at Once See How the Problem Has Been Solved. ‘l‘he Fint or l(nte.
Coating with Powdered Grafite. A Sp;cul:llgg Deposition Is First Made on the Wax,

ickel Alloy Faced ‘‘Master” Record, Placed in
Six Records on To
lectric Heater for

me for Impr
Fig. 5 Shows an

and Bottom
weating Two

them quickly enough to deposit the metal
records?” Suffice it to say that this is
one of the things which makes the process
commercial, and it is entirely solved. By
means of a pressing operation. .in . soft
metal, illustrated in the diagrams, it is
possible to turn out twelve thousand
metal forms a day from two dies and one
large press. On these forms are deposited
twelve thousand halve. ot six thousand
whole records in a period of three hours
following their being placed in the electro-
lytic bath.

Thus twelve thousand halves are stript
from their models at the end of three

(Continued on page S72)
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Can Human Eyes be Transplanted?
By WILLIAM M. BUTTERFIELD

ECENT investigations at the
Physiological Institute, Vienna,
carrying out the discoveries of a
young Hungarian, Theodore Kop-
panyi, under the assistance and
supervision of Professor Kolmer, should
- interest everyone afflicted with any of the
many forms of eye trouble. Even tho
these investigators have only been success-
ful in transplanting eyes in fish, frogs and
rats, these successes lead us to hope that
it ‘may be possible at some time to trans-
plant human eyes as a means of restoring
lost sight.

If doubt exists in medical c1rcles, as to
whether the animals really do see with
their transplanted visual organs, we can
only say they show every evidence of being
able to see, which is about the only defi-
mte proof which a medical man can have
that one of his dumb patients has the
power of vision.

Certain fish or frogs that resort to pro-
tective' coloration, that is, change their

color at will to conform with their sur-
roundings to protect them or aid them in
obtaining food, are among the kinds op-
erated upon. When such animals become
blind they cannot see their surroundings,
and of.course do not resort to protective
color changes. When eyes are transplanted
to an animal of this kind they do change
color, also respond 8 or avoid light in a
manner similar to ammals with normal,
original slght

Proof wi" rats is more difficult, yet

thév seem to use their transplanted eyes
in a normal, original way, jumping over

holes, springing about in their cages and
so on. The pupils of the transplanted
eyes respond to light, and to darkness,
and tlie eyes are as bright and life-like
as the eyes of any rodent. The next ex-
periments on the higher animals will be
zith rabbits, and possibly later with mon-
eys

At first this work was carried on with
little success for a stitching of silk was
used that killed the nerve fibres. Now eyes
are transplanted from a freshly killed ani-
mal to a living one without stitching—the
rierve-ends merely being carefully adjusted
to each other. The eyelids are then closed
and kept closed for one day, at the end of
which the cut nerve ends have united. In
three or four weeks the eyes respond-and
sight is restored.

The nerves that are thus united con-
stitute the only troublesome feature of
eye replacement. These are outlined in
the drawings that accompany this article.
In looking at these let us first consider
the eye ball; it is a hollow ball-like struc-
ture having an opening at one end in
which is inserted the lens system. The op-
posite end is lined with inter-lacing fibers
that are brought together at a central
point, where they are grouped longitudi-
nally and pass out of the eyeball in a stem-
like mass called the optic nerve. It is this
stem that is cut, joined and united in the
eye-transplanting process. The eyeballs are
merely inserted in the emptied eye-sockets,
much as a glass or artificial eye is intro-
duced in the empty socket of a soldier.

During the recent World War, nerve
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stretching and union of the broken ends
of shattered nerves was resorted to quite
frequently, and many a contestant who
would otherwise have been incapacitated,
must thank modern surgery for the re-
covery of the use of his limbs.

Another rather strange report vouched
for by the medical experts, is the fact
that a movable artificial eye may be in-
serted into the eye Socket of a person who
has lost one of his eyes. This artificial
eye is identical in color with the real eye
and moves in the same planes. Thc way
this was done, was to remove a piece of
cartilage from the rib of the patient. To
this was fastened the front of a glass eye.
The defective eye was then removed and
the muscular tendons were rigidly sewed
to the cartilagenous mass in their respec-
tive positions. This glass covered piece of
cartilage was then allowed to settle in the
socket. If the movements of the eye thus
formed did not correspond with the move-
ments of the real eye, it was again re-
moved from the socket and the defective
muscles were tightened up, while those on
the opposite side were partially weakened
by cutting. Finally, the investigators
claimed that they were able to produce
an artificial eye which could not be told
from the real eye except by the patient
himself, who of course, could not see out
of the same. Muscles attach themselves
readily to cartilage but not to glass, and
owing to the fact that this cartilage is fed
by the regular blood streams, no septic
condition resulted.

(Continued on page 576)
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Fortunes From Little Things

By CHARLES FREDERICK CARTER

MERICA'’S favorite outdoor sport
is to sneak up in an automobile
behind unsuspecting pedestrians
and toot a Klaxon at them to see

.. them jump. It isn't at all sur-
prising that they jump, considering that the

No. 5
Millions for Noise

which approximately $10,000,000 was net
profits.  All this was done on an aggregate

on motor boats, on fire apparatus and for
signaling in noisy factories.

Klaxons are made in various sizes and
shapes according to the place they are to
occupy and the purpose they are to serve;
but the essential feature has never been

¢‘Millions for Noise,” Is Right, as Mr. Carter Well Puts it. Dr. Hutchison’s Klaxons Have Been Use1 for A'l Sorts of Alarms, on Motor Cars, Motor Boats,

Fire Trucks, Gas Si
Had, Demonstrates

Is in the Trenches, Telephone and Special Signal Alarms in Noisy Factories, et cetera. This Idea and the Tremendous Sale the Device Has
vidly Just How a éimple Yet Good Invention Will Go “‘Over the Top.” The Klaxon Comprises Nothing but a Small Battery Motor Having

a Gear Wheel Affixed on the End of the Shaft, the Teeth of This Gear Striking Against a Steel Stud Fastened to the Diafram of the Horn.

Klaxon was the only thing the collective
ingenuity of allied mankind could devise
that would make a noise loud enough to be
heard above the roar of battle in the World
War. The Klaxon was used in the trenches
to give warning of gas attacks; tho as be-
tween the demoniac clamor of a Klaxon
and German gas, nervous men probably
would have preferred the latter.

Few minor inventions have made such a
remarkable record as this electric-warning
horn. The instrument itself has never
been at all backward about speaking up
in its own behalf. In addition to that the
inventor devoted to advertising one-half
the royalty of $3.00 each that he received.
This calls to mind the interesting fact
that every one of the simple, every-day
devices described in this scries of articles,
which have made fortunes for their inven-
tors and others, have been advertised
lavishly in scason and out of season.

Another interesting point developed in
detailing the history of these successful
devices 1s that in every instance the inven-
tors have prepared themselves for their
work. They found out what they needed
to accomplish, what others had done in the
same line and precisely why they failed.
Nothing could be more absurd than the
popular fallacy that great inventions are
the result of accidental inspiration.

The Klaxon is the invention of Dr.
Miller Reese Hutchison, E.E., Ph.D.,
member of ever so many scientific asso-
ciations in America and Europe. Altho
he is only 45 years old, he has achieved an
international reputation as a scientist,
inventor and business man. No fewer
than 500 patents have been issued to him
up to date. Of these some 25 are basic

atents under which commerical articles

ave been manufactured on a large scale.
The others are for improvements on basic
patents or are being held for future develop-
ment.

Articles of a tgross value of $50,000,000
had been manufactured under Dr. Hutch-
ison's pateants up to January 1, 1921, of

capitalization of $3,000,000. Now note
how the inventor prepared for his life work.

At the age of seven he began attending
private school in Mobile, Ala., where his
father was a successful wholesale grain
merchant. Followed next terms in mili-
tary school and college. At the age of
11 he selected the profession of electrical
engineering for his life work. A year later
he decided that he would become chief
engineer for Thomas A. Edison, whose
remarkable achievements had. fired his
boyish imagination. He did not tell'Edison
what he intended to do, which wasn't
exactly fair, because it gave the famous
inventor no chance to defend himself.
The result was that 24 years later Dr.
Hutchison actually did become Edison's
Chief Engineer and personal representa-
tive, exactly as he had planned at the age of
12.  What is more, he held that responsible
position for six years.

Dr. Hutchison took a special course in
electrical and mechanical engineering and
design at Alabama Polytechnic Institute,
at the same time serving apprenticeships
in foundry, pattern, and machine shops.
The cap sh(:a(p on his education was a course
in anatomy, including dissection, at Ala-
bama Medical College.

Anatomy and electrical engineering dove-
tailed perfectly in enabling Dr. Hutchison
to perfect his ﬁyrst invention, the acousticon,
at the age of 19. He produced the acous-
ticon to enable a deaf friend tohear. It
worked so well that it was developed com-
mercially, bringing relief to thousands of
the deaf and a gold medal for the inventor
from Queen Alexandra.

The acousticon suggested the Klaxon
some fourteen years later, as something
to take the place of the numerous fantastic,
unsuitable devices then in use as warnin
signals for automnobiles. It fulfilled that
mission so well that it is now in use on
autos all over the world. Approximately
half the automobiles in the United States
are equipt with Klaxons. It is also used
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changed because nothing worse than the
diabolical noise it produces could be made
by mortal. And by the way, never call
the Klaxon a “horn;” it isn't a “horn."”
It is a noise producing machine; Dr.
Hutchison says it is, and no one who ever
heard it would presume to dispute hisdictum.

The original Klaxon was operated by
electricity; but later a mechanically op-
erated one was also placed on the market;
the smaller one being actuated by pressure
on a plunger, the larger ones, such as are
used on fire apparatus and in the trenches
during the war, by a crank, hence the
douihboys called 'em ‘“‘coffee mills.”

The mechanism consists of a miniature
motor of excellent construction set vertically
in a casing, the axle running on steel balls
in a bushed bearing. On top of the ver-
tical shaft is a wheel an inch in diameter
with 10 teeth or ratchets of specially
hardened steel. These teeth strike against
a button on the center of a diafram 5&%
inches in diameter of specially prepared
steel, secured at the circumference by six
bolts with cork washers. As the motor
makes 3,000 revolutions per minute the
teeth on the ratchet wheel keep chewin
on that hard steel button at the rate o
500 bites per second, or 30,000 per minute.
Naturally the diafram protests against
such treatment with an awful roar, such
as never was heard before, and, it is to be
hoped, never will be heard again. For-
tunately the thing is adjustable so that
humane automobilists can mitigate the
horrors of their Klaxons to some extent.

The Klaxon is self-contained. The dia-
fram shuts off the motor from the outside
atmosphere. Wirihg connections are made
by specially arranged binding posts. No

rticle of dust, dirt or moisture can get
in. The motor casing is of mild iron.
The brush holders are arranged to takc
up wear automatically. The brushes are
copper gauze charged with grafite so as to
be self-lubricating. Energy is supplied
the Klaxon by 6 to 8 dry batteries. or else
it is operated from the storage battery.
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tried the skipping stone experiment.

He takes a flat stone and throws it,
giving it a revolving effect and lets go of it
suddenly. The surface of the stone should
be parallel with the surface of the water;
then when the stone strikes the water it
will skip along, performing several skips,
all depending iow violently the stone has
been thrown.

In our illustration we are showing a
machine that is supposed to skip over the
water exactly as a stone skips. The idea
occurred to us not so long ago and no sooner
had we cvolved it than we immediately
had strenuous objections against it. In
the first place, a machine is not a stone.
Secondly, you cannot take a machine and
hurl it over a lake or body of water as you
can do with a stone. In other words,
it will be difficult to give the machine its
initial velocity, Just the same if such a

EVERY boy at one time or another has

We shall pay three prizes, onc of $25,
one of $15, and one of $10—to the con-
structors who build the best models.
Contest closes November 20th. If two
contestants should send in exactly sim-
ilar explanations, and have built iden-
tical models, thus forming a tie, a
similar prize will be paid to each. It
matters not whether the model actually
skips or not. With the photograph of
the modcl should be given a good ecx-
planation why the device works or why
it docs not; 200 words are sufficient.

Address all photographs and manu-
scripts to the Prize Contests to EpITOR

SKIPPING BoAT CONTEST.

machine is constructed correctly and if the
power igsufficiently strong, perhapsafter the
machine has acquired sufficient momentum,
it would begin skipping. Anyway,who knows?

And if it does we will have a brand new
sensation skipping over the water, similar
to a flying fish. The main thing is, will
the machine work or won’t it¢ The editers
have discust the matter pro and con und
have not come to any satisfactory conclu-
sion. The inventor of the machine says
it will skip, altho he would not wager
much money on his conviction. The
others claim that it will not only not skip,
but that it will not move, either.

In any event, we feel that we are in a
tight corner so we are putting the whole
thing up to our readers. Discussions pro
and con will not be convincing. What the
Editors desire is nothing short of a model,
small or large. 1f a small model, ite
“motor’’ may be of the rubber band type,
as used on model airplanes, or a good spring
motor may be used. Who will be the first
to build an actual model to demonstrate,
if the theory is correct or wrong?

Do You Think that a Skipping Boat, Built Like the Design Here Iustrated, can Actually Skip Over the Water? Build a Model, Try It Out, and Write s Short,

Concise Article Describing its Merits and Faults,

if You Believe Them to be Faults; Send it and a Good

Clear Paoto of the Model to the Editor of the Skipping

Boat Contest, as Explained above in Detail. Contest Closes Next November aoth.

What Radium L ooKs Like

Radium is a metal, and is described as
aaving a white metallic luster. It has been
solated only once or twice, and few people
save seenit. Radium isordinarily obtained
vom its ores in the form of sulphate,

hloride, or bromide, and it is in the form of
lhese salts that it is usually sold and used.
“hese are all white or nearly white sub-
tances, whose appearance is no more re-
snarkable, than that of common salt or bak-
ng powder. Ordinarily radium ore carries
.nly a small fraction of a grain per ton of
naterial, and radium will never be found in
hrge masses because it is formed by the
é¢ccay of uranium, a process which is exceed-
ingly slow, and radium itself decays and
«hanges to other elements so that it is
anpossible for it to accumulate naturally.

Radium and radium materials are not
generally luminescent of themselves. Tubes
containing radium glow from impurities
present which the radiations from the ra-
dium cause to give light. :

When radium is combined in minute
quantity with zinc sulphid and other salts,
it forms an undark substance that is used
for watch dials, electric light locator but-
tons, luminous gauges for automobiles, etc.

Minerals that carry radium are fairly easy
to detect for they affect photographic films
in the same way as ordinary light, and they
can also be identified by their effect upon
an electroscope.

In Paradox Valley, C_olorado, there are
the Undark carnotite mines. Here is dug

523

wWwWw americanradiohistory com

from the earth the ore from which radium is
extracted. Itisloaded on wagons drawn by
six-horse teams and carted fifty-eight miles
to the nearest railway. This takes three and
a half days. It is then loaded on freight
cars and shipped east to Orange, New Jer-
sey. It takes eight car loads to transport
two hundred and fifty tons, and it takes the
entire two hundred and fifty tons of earno-
tite ore to produce one gram of radiumand a
gram is less than a thimble full. Hundreds
of reduction processes are necessary before
the radium is finally produced. This gram
of radium is then combined with twenty
thousand grams of phosphorescent zinc
sulfid, and it is not until then that the
radium luminous material is ready for the
market.
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OTOR HINTS

A COMBINATION LOCK SWITCH

A disk of bakelite or similar material
about 124” in diameter and !4” thick con-
tains a hermetically sealed space holding a
small quantity of mercury. This disk pro-
jects a slight distance from the dash. By
properly turning it about its axis the mer-
cury comes to rest in two pockets, and
thereby closes the circuit. A turn of ninety
degrees or more empties the mercury from
the pockets and the circuit is open again.
An almost infinite number of trials would
be necessary to get the mercury divided
again into the proper proportions and back
into the pockets. But the ease with which
this may be done, if the necessary move
be known is illustrated by the following
sample set of instructions:

First—Turn the disk to right till the marlk

is at the top. (Sce Fig. 1.)
Second—Turn the disk three clicks far-
ther. (Sec Fig. 2.)

Third—Turn disk five clicks to left.
Circuit is now closed. (See Fig. 3.)

To Open Circuit Upon Leaving Car—
Give the disk a good turn—ninety degrees
or more. (See Fig. 4.)

The following advantages are apparent:

1—No key to carry or lose. 2—Con-
struction is one solid piece not possible to
derange except by breaking. 3—An end-
less number of designs can be made by
slight changes in shape of interior space.
The combination can also be varied by
changing position of mar!: on margin of the

Second Prize, $15.00
MERCURY CUP ALARM

The principal parts are two mercury
cups with adjustable electrodes for ad-
justing the sensitiveness of the contact.
One of these is adjusted so that if any onc
just steps on the car or tries to take a tire
from the car it would give a contact, closing
circuit to the relay, which in turn would
stay in the closed position thru the locking
contact until owner opened circuit thru
switch.

The other adjustment is less sensitive so
that the thief could get into the car, but
upon trying to start the motor it would close
the circuit as before described.

When the relay is energized it closes the
circuit to a special signal and also to horn
on car, if desired. These continue to
operate until the owner opens switch.

The switch is not located in the same

s Y AY thectrodks
1

] Rspl horn?

The Principal Parts in This Mercury Cup
Automobile Alarm Lie in the Make-up and
Adjustment of the Two Electrodes, BB, Which
Rest Against the Surface of Mercury in the
Two Cups. A Slight Jar Closes the Mercury
Cup Contact, Which Closes the Circuit Thru
the Relay, and This in Turn Will Stay in the
Closed Position Due to the Locking Contact
Indicated, Until the Owner Opens the Circuit
lg Means of the Switch. One of the Mercury
ups Is Adjusted to be Less Sensitive Than
the Other, so That the Thief Could Get Into
the Car, but Upon Trying to Start the Motor
It Would Close the Circuit as Before.

I | B hornan cor iV
aesired

First Prize, $25.00

disk. 4—l.ow cost of manufacture. 5—
As easily worked in dark as in daylight.
6—The combination cannot be solved by
sound. 7—The combination cannot be¢
solved by throwing in the starter switch and

£ig. 2

A Secret Mercury Switch Which Can be
Mounted on the Dash or Elsewhere, and Which
It Is Almost Impossible for Anyone, Except
the Owner of the Car, to Properly Set, so That
the Contacts are Short-Circuited and the Igni-
tion or Other Circuit Properly Closed.

place on any two cars. There are many
inconspicuous places on a car to mount the
switch.

The mercury cups, relay and dry cell
are all mounted in a small case, which is set
i;\ t}]ln(ler one of the seats or in under the
dash.

Contributed by 2. W. ANDERSON, Jr.

- GTICE—CONTRIBUTORS ! ! !

We have not been at all satisfied with the class
of suggestions we have been receiving lately
in this department. Most of the devices that
are suggested are very crude, and while some
of them may be original, they are so im ractical
that not one in a hundred motorists would think
of using or installing such a device. There is,
however, one device that is needed badly which
ap) en'.iy has as yet not been invented. We
refer to a device that would prevent stealing of
motor cars. In the City of New York alone,
there are stolen every day an average of 15 cars.
The average for the entire country varies from
between two to three hundred cars each and every
d:yil ’I;l:ls is a terrible loss and must be stopt
at all cost.

. For the next few months we will, therefore,
give prizes only to such devices as prevent
stealing of cars. We have publisht a few good
ones in the past, but we feel sure that there are
a good many others that should prevent thefts.
It should be remembered always that motorists
do not wish plicated and bersome de-
vices; something that can be put in place quickly,
and that can be removed just as quickly, is what
is wanted. The device should, of course, al-
ways be secret so that the casual crook wilf not
know how it is used. Variations of the device
should be possible so that even after publishing
such a device and giving it the fullest publicity,
still it could be attached in such a way as to
defy detection by the average man.—Editor.

FIRST PRIZE.... ..... .....$25.00
SECOND PRIZE . . . 15.00
THIRD PRIZE... ............ 10.00

All other accepted articles, which win
no prizes, will be pai1 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.
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slowly turning the disk. Certain back and
forth  movements of the disk are absolutely
necessary. 8—To solve the combination
by trial is practically impossible.

IProvision is easily made in designing so as
to guard against possibility of mercury
being thrown out of contact with the con-
ductors by tipping of the car sideways.
In exceptionally extreme cases of tipping
sideways the disk could be turned in_the
proper direction to compensate. This
would be a rare contingency. Tipping
of the car forwards or baclkwards would
not matter. Provision also requires to-
be made against jolting of mercury out
of the pockets. There are various simple
ways to do this that anyone can think of.
The best must be learnt by experimenting;
the necks of the pockets could be made
narrow.

The device has the advantage that therc
is no difficult combination to remember.
In the above example, for instance, onc
would need to bear in mind simply the
number “35.” If desired, additional se-
curity could be had by putting the num-
bers 1 to 9 on the margin of the disk and
using one of these instead of the mark.
There would then be three numbers in the
combination to remember. By making
the numbers on the disk so that they could
be distinguished by touch, the device could
be worked in the dark.

Contributed by G. S. SCOTT.

Third Prize, $10.00
ELECTRICAL RELAY ALARM

An clectrical device for preventing the
theft of automobiles has been perfected by
George MacNeal, of Fenton, Michigan.
It consists of a coil and magnet bar, ¢n-
cased in small steel box, which are con-
nected with a hidden switch, the horn,
the ignition and any, or several movable
parts of the car.

When the owncer leaves car he sets the
switch. When the particular movable
part is tampered with, usually this con-
nection is to the clutch, the coil is mag-
netized and the magnet-bar is drawn over,
forming a connection with the horn and
shutting off the ignition. The horn will
then blow until the switch is turned off.

Before a thief could find it every passerby
would be attracted by the noisc. A door
to a coupe, spare tire, hood, or any other
part, or all of them, may be connected to

the device. It may also be connected to
the floor boards. S~
Contributed by ~ CHETSHAFER

bg\nmml

%o tgvrition No. 4 |

(mp OR rar FRAME

This Electrical Relay When Used for Protect-
ing an Automobile by Causing the Horn te
Sound When the Car Is Tampered with, Is
Connected Up in the Manner Shown with a
Hidden Switch, etc. When the Owner Leave:
the Car He sets the Switch. When any of the
Parts Indicated are Tampered with, the Mag:
net Coil Is Energized, and the Movement o
the Armature Closes the Horn Circuit, and
Opens the Ignition Circuit.
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ATOMIC ENERGY

- Editor SCIENCE & INVENTION:

We read much in the newspapers and
magazines about the energy residing in the
atom; locked up in the atom, etc. Also if
we could only unlock this great store of
energy, how we could sling battleships over
the moon, etc., etc. .

I would like to quzstion the logic of such
information. If I understand rightly,
energy always works in circuits or the
equivalent; there is an outlet and an inlet.
The visible emanations of radium are not
a measure of the energy passing through

- it, any more than the sparks from hot iron
are a measure of the energy used in shaping
1t.

In motion pictures, we seec a whole com-
pany come out of an auto, and consider it
humorous. The magazines tell us of great
quantities of energy coming out of an
atom and none going in, and people take it
seriously. The case of radium is like that
of the magnet; labor or the equivalent is
used to make the substance a good pathway
for the lines of force coming from the sun.
\Vhen the ordinary electric current is raised
in pressure and frequency new phenomena
appear, so with radium. No energy is
gained, only potency, all paid for in work
or the equal.

“The atomic energy bug is only the per-
petual motion crank in another guise.
ALVIN MORELLE.

46 Hanson Place,
Brooklyn, N. Y.

(We cannot agree with our corresponuent.
Compare a plece of dynamite with radium
(for dllustration’s sake). Both, as far as
latent energy is concerned are quile similar,
except that rad ‘um gives off its energy slowly
but surely. After millions f yzars it will
have turned into lead. If we could realize
all its energy instantaneously it would prove
SJar more powerful than dynamite, we ght for
weight. But as yet we have not learned how
to do it anymore than we can utilize dynamite
in a motor for er purposes. In short,
dynamite goes off too quickly for us, radium
too slowly. But there certainly is no thought
of perpetual motion here.

Now radium is only an element just as a
ptiece of copper. Both contain a tremendous
amount of latent energy—a one-cent copper
piece could haul a trasn from New York to
Chicago—if we knew how lo get at the energy.

—EDITOR.)

FROM BAD TO WORSE

ZEditor SCIENCE & INVENTION:

I have been a steady reader of your
magazine and I must say in complaint that
your magazine is getting ‘“‘bummer’ all the
time. ou have left out a number of
interesting things that are vital to the
keeping up the interest of your readers.
T he quality and the quantity is decreasing
all the time; of course, your magazine is
not a_ technical one, but the people as a
E1ajority can get the gist of it. Persgnally,
it is none of my business, but for the
fare of your magazine it ought to be looked
nto.

LEYNORD R. GRraY.

S W. Delaware Place,
“hicago.

(Sorry old top, but we don’t quite “get” you.
v"hat are we leaving owt? Advertisements?
o be sure we leave them out—along with all
Fzer publications, due mainly to the present
pressson. As for the quality, we somehow
zast be giving it for our circulal on increases
>nth after month. And for the quantity

we publish about 155, to 20C; more TEXT
Jjust now than at any time before. It may
not appear so, but it is a fact nevertheless;
to be sure we print less pages, but that is
due sclely to the decrease in advertising pages.

—EDITOR.)

BACK TO 1885
Editor ScIENCE & INVENTION:

On page 1024 of the February 1920 num-
ber of SciENCE & INVENTION, Philip A. Wall
receives a third prize of $1.00 for an elec-
trical question answerer.

Now I possess a large one with 36 ques-
tions and 36 answers. It is manufactured
by a Massachusetts concern and patented
in June 2, 1885.

E invite our readers to use these
columns for discussion on all sub-
Jects of interest to them. We aim
to make this page an exchange ilace for
ideas and invite discussion. As hundreds
;{ letters are received weekly, it is mani-
estly impossible to publish all of them,
and we aim to publish only the more inter-
esting ones. Try to keep your communi-
cation within two hundred words, and use
only one side of the paper when writing.
1t 15 not possible to answer communications
addressed to this department by mail due to
the great influx of communications received.
—EDITOR.

At the top of the ‘“How-to-Make-It”
page, you claim to offer prizes for the most
useful practical and original devices. Far
from original I should say is 1885.

LLAWRENCE L.EACH.
Danvers, Mass.

(The editors of this publication are well
aware that there are electriccl question answer-
ers on the market.

What we aim for in publishing such
devices is simplicuy and detailed design of
the same, enabling other experimenters to pro-
duce something similar,

If you know of a device which is being
marketed at the present day, which you believe
other ‘‘dabblers with current” would enjoy
making, we would be very pleased to peruse
same for publication.

As o the laconic diction, 1885, we would
state that a thing can get so old as to be new
again, so—there you are.

In addition, we would state that it is the
first time anyone has had gumption enough
to send in a detailed description of this device,
which can be made for fifty cents and is sold
" for $5.00.—EDITOR.)

A FIVE YEAR READER
Editor SCIENCE & INVENTION:

I have been both a newsstand reader of
and a regular subscriber for *“SCIENCE &
INVENTION" (formerly “Electrical Experi-
menter”’) for over five years and wish to
congratulate you upon your success in
getting the new things and the future pos-
sibilities in science before the public.

Howarp Karg.

14820-Euclid Ave.,
Clevelard, Ohio.
~

FRON! THE PENITENTIARY

Editor Scienc® & INVENTION:
I must write 3 few lines which I hope will

aking an effort to thank
;};?lwf;?atth: %ggnﬁcx 8gc INVENTION maga-
zines you sent to\me. I still have them
and I find much ple3sure in reading them,

and the different subJ€cts help me to forget
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litor’s Mail Bag

my present condition. Knowledge can he
obtained here as well as at any place, s I
am making the best of my misfortune at
this time until June 1, 1923. I am much
interested in your editorials, it sure is good
to read of the things, that have been a
mystery to me.

Now Mr. Editor, I had opportunities for
education above the eighth grade, but at
that time I thought that I knew it all.
I now see how ignorant I am and I am
striving to make up for what I have missed.
In sending me your magazine you do me a
great favor and also help me to look forward
to a bright future.

OTTO SCHOMBURG.

Southern Illinois Penitentiary,
Menard, Illinois.

WHAT IT DID FOR HIM

Edstor SCIENCE & INVENTION:

I would like to tell you briefly what I
think of your wonderful magazine and
what it has done for me. I have com-
pleted two years of my course in Electrical
Engineering in Ohio State University,
located here in Columbus. For the past
two years I have been at the head, or
nearly so, of every class I have been in
that had anything to do with chemistry,
physics, or electricity. I have had physical
mechanics, physics of light and sound and
the theory and fundamentals. of all wave
motion. I have had most of the basic
principles and operations of D. C. clec-
tricity, some of A. C. and all of magnetisr,
including a study of hysteresis and Stein-
metz’s constants. In all of these brancl ¢s
and in mathematics, I have been one of
the “top”’, and I can give all of the credit
to the knowledge I gained from your
magazine. This statement can be verificd
by investigating my record in the Collcze
of Engineering here. I feel that n.\
record in 0. S. U. has been an envialle
one and I want the credit to go to the proper
source.

I still have two years in college, but
with the help of SCIENCE AND INVENTICN
and Rapio NEws, | expect to stand as
high in the future as I have in the pat.
Some day, when I'm a famous (?) elec-
trical engineer, I'll call on you and per-
sonally thank you for your great work in
making me and hundreds of others like
me, appreciate the true value of such a
wondertul thing as electricity.

KENNETH WARNER JARVIS.

47 E. 17th Ave.,
Columbus, Ohio.

WORTH A DOLLAR

Editor SCIENCE AND INVENTION:

After reading some of the comments ir
the Mail Bag department, 1 thought [
would give you my opinion of your maga-
zZine.

I prefer to read the magazine just as it is
publ[i)shed, a little bit of everything; that’s
what makes it so interesting and valuable;
otherwise if only those articles would be
published that appeal to a certain class,
the name SCIENCE & INVENTION would not

.be the proper one. The magazine is a
eat asset to the nation’s experimenters and
inventors, and a good investment even if
it cost a dollar a copy instead of 25 cents.
JosepH PACYK.
Kelley Axe Mfg. Co.,
West Charleston, W. Va.
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Home Mechanics

Conducted by WILLIAM M. BUTTERFIELD

CATCH-ALL FOR MORRIS CHAIR

A catch-all that can be made useful
for many things used by law-abiding citi-
zens in these bone-dry days, is shown
in the cut. It is a box with an oval open-
ing in its top; the top extends across the

Here We Have a Useful Catch-all for the

Ver
Morris Chair, Which ﬁu be Used for Holding
Books, a Bottle of Cider, Ma’s Sewing Outfit, a Jar
of Tobacco, and What Not. The Catch-all Can be
Made of Paper Wall-Board or of Thin Wood, While
the Top Should be Constructed of Some Substantial
Wood, From 3{” to 1”7 thick. It Should be Sand-
papered, Smoothed, pandedmther Varnished or
ainted.

arm of the chair, and is hooked or held in

lace by a cleat screwed to the inner edge
in the manner shown. Besides the uses
faintly suggested, the catch-all can be
employed to hold books, newspapers,
etc. It should be made of wood finished
to match the Morris chair of course, and
held together with screws that match the
metal showing on the chair.

A HANDY CARPENTER'S BENCH
We illustrate a plan for converting an

ordinary kitchen table into a handy car-

penter’s bench, at the same time retaining

4

Home Carpeater's Work Bench Constructed From

an Ordinary Kitchen Table. An Adjustable Stop-

Board Is Provided for Holding Material for Planing,

While the Clamp Will Hold Stock for Planing or
Other Operations.

the table in condition for its ordinary use
as a piece of kitchen furniture. A vise
arrangement is worked out, in which two
cams with handles placed back of the
front jaw are made (by pulling forward on
the handles) to tilt it backward against
the table top or back jaw. The cams and
the front jaw are all carried on two sliding
end pieces that are retained by grooved
runways bolted to the ends of the table as
shown.

These end pieces have holes bored (see il-
lustration) for iron pins, 34” in diameter;
these retaining pins come against the back
of the pockets and form stops to prevent
the vise, when adjusted, from being pulled
open, as the cams tilt the front jaw to
obtain a firm grip. Both ends are alike.
The drawings show the construction.
A thimble, made of iron pipe, is used to
prevent the bolts cutting into the wooden
cams (see drawing). The thimbles are
tightly held by the end pieces, while the
cams move freely on them, the strain of
the bolt being against the two ends of the
thimbles, not against the side of the cams.
A stop for planing is also provided at one
end of the table; it consists of a board,
pushed up thru a slot made in the table
top, and retained with wing nuts and bolts
as shown. Adjustment is made when
using the vise, first with the sliding bars and
pins to within 14 inch, when the final grip
is obtained with the cams.

HANGING_PORCH SEAT

A strong frame is the essential feature
in porch seats of the hang-up or swinging
variety. We show a construction based
on a frame held together by tapered
wooden pins, which may be driven into
their holes in the tenon ends of the back
or seat rails at any time, for the purpose of
tightening their hold on these pieces and
thereby strengthening the frame. This
arrangement is advantageous for the reason
that the seat cannot very well creak when
in use, if held together in this fashion,
and it cannot twist if the tenons fit into the
mortises snugly. A piece of 3" iron placed
under each tenon on the seat rails (in the
manner shown) will keep them from
wearing. One end of each iron member
fits into the bottom of the mortise, and it
is retained there: the other is held in place
by an eye-bolt holding the chain or wire

IMPORTANT:
TO NEWSSTAND READERS

IN order to eliminate all wacte and unsold

pies it has b y to supply
newsstand dealers only with the actual number
of copies for which they have orders. This
makes it advisable to place an order with
your newsdealer, asking him to reserve a
copy for {ou every month., Otherwise he will
not be able to supply your copy. For your
convenience, we are ap herewith a
blank which we ask you to be good enough
to fill in and hand to your newsdealer. He
will then be in a position to supply copies
to you regularly every month. If you are inter-
ested in receiving your copy every month, do

not fail to sign blank. It costs you

nothing to do so.

To .Nev |
Address...... ... ......... )
Please reserve for me. ..copier , ., CE

& INVENTION every month up*’ "\ you

otherwise, and greatly oblige, N

.4

rope hanger. The drawing shows the
railing on the back seat, the arrangements
for placing the cleats holding the end
and back of the seat and the arm-braces.
A cushion, or cushions, may be modeled
after those on the home mechanic's Morris
chair, and may be covered with leatherette
or cloth.

The Hanging Porch Seat Is in Dema d More Than
Ever, as Many People do not Like the Old-Fash-
ioned Swinging Hammock.

NEWSPAPER HOLDER

A holder to keep the Sunday papers
together, preventing them from mussing
up the whole premises, is shown in the
illustration. This holder is easily con-
structed, entirely of wood, or of wood and
wall-board —the said wall-board if used,
forming the large side pieces. It consists
of a bottom piece in which four round legs
are set in holes bored at an angle as rep-
resented; of end pieces, sides, and a second
bottom piece to which the ends and sides
are fastened. The legs should have a wide
spread and should not be too long, or else
the holder, will tip over easily.

A Useful Nowspaper- and_Magazine-holder, Which

Can be Constructed from Paper Wall-board or Thin

Wood for the Sides, While the Base and End Mem-

bers are Comstructed of 24” stock. It will be Found

very Useful in the Li or Reading Room, as
well as on the Porch.

www americanradiohistorv. com
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The Amateur Magician

By JOSEPH H. KRAUS

ARGRAVE himself came to the

door in answer to my ring.

He seemed to have dropt his
serious attitude and acted very
gleeful as tho he were tickled

over something else which he had con-
cealed up his sleeve. “You are just in

1—How the Coin Is Rubbed Into the Sleeve and Subsequently Found in the Collar. 2—By the Aid of a Blonde Woman's Hair, It Is
to Slide Up and Down on Command Upon the Pencil.
Color_of Three Candles Wrapped in Thick Brown Paper and You to Be Blindfolded While Doing This? s—The First Stage in Chlnsi
ﬂn 6—In the Last Stage the Palmed ng:s Are Placed on Top of the enci
con go.

on the Hat. 3—The Hair Again Comes to

‘The Forefinger of the Left

time,” he ventured to say, as I entered,
*‘as I want to show you a new production

which I have just completed.” “May I
make a suggestion?” was my question.
“Go right ahead,” he answered. “Well,

you see, Professor, this series of articles
I am writing is being run as the Amateur
Magician and up to, the present time we
have had very little amateurish about it.
Almost all the tricks described were spec-
tacular stage tricks or those intended for
the more professional performer. Now,
can’t we—"

Hargrave interrupted me here and said,
““Tut, tut, old timer, anybody can do those
things and make them work and they are
just as good for the amateur as for the
professional” “Of course,” was my re-
joinder, “that is understood, but you must
realize that many of the readers, altho
:hey do like magig, would not consider
:ntering the field to the extent of building
he heavier apparatus, as you call it. Now
ust for a change, suppose you give us a
ittle parlor magic with which anyone
an entertain their folks at home. For
nstance, tricks with cards or coins.” “All

Rescue, and Pe;

d Pushes a Few Cards Downward.
Followed by a Closing of the Fingers to Make It Appear That the Top Card Is Removed.

Parlor Tricks
Easily Performed

right, old top,” he replied, “you might get
your camera out and snap some of these
stunts.”

rmits the Ri

7—Se
Cover of the Hand and Palmed in the Right Hand.

THE THREE COLORED CANDLES§

“Now here is a trick,” he said, “which
any of your amateur readers can con-
struct within ten minutes. Here are three
candles, a red, a white, and a blue, and
three sheets of opaque paper. I want you
to take these candles and wrap them up in
the paper, and I will enter blindfolded and
will tell you which papers contain the red,
which the blue, and which the white.”

So saying, he left the room. A moment
or so later I beckoned him back and told
him that I was ready. Placing a handker-
chief across his eyes, I gave him one of
the paper wrapt candles. He past his
hand up and down along the side rapidly
and then said, “That is a blue candle.” I
marked blue upon the paper and gave him
another one. He repeated the operation
and said, “That is a red one.” I picked
up the blue candle again and I gave it to
him. Again he said, “This is the same one
you gave me a moment ago, the blue can-
dle.” He removed the blind from his
eyes and we opened the parcels, and sure
enough he had named the candles cor-
rectly.

527

i
www americanradiohistorv. com

“Ah, that’s the stuff,” I said, not caring
whether or not the term “stuff” brought
to his mind the meaning behind the phrase,
“Now, how does it work?”

“Very simple,” he replied, not even
forming a complete scntence. “You sec
cach one of those candles contains a small

to Balance a Card
ould You Tell the
the Face of a Card.
and the Movement
Are Pushed Down Far Enough Under

piece of steel which has been magnetized.
The blue one contains a piece of steel at
the top, the white in the center, and the
red at-the bottom. Between the index
and middle finger of my right hand I
hold this small piece of iron and on pass-
ing my hand up and down along the can-
dle I feel a slight tug, either at the top,
middle or bottom of the candle. This
gives me an inkling as to the color
within the paper wrapper. Of course I
know which is the top and which is the
bottom by simply pressing upon the can-
dle and if I feel a sharp edge I know
that the bottom is present and if the top
is present, the edge will taper toward a
point. Now anyone can make this in a
few moments.”

THE DISAPPEARING COIN A

“Now, have you a spare half dol-
lar?” was Prof. Hargrave’s next question.
“I’d rather you would use one of your
own,” was my prompt reply. You see
Hargrave once borrowed a $S bill and
made it disappear completely.

(Continued on page 546)
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Popular Astronomy

By ISABEL M. LEWIS, M.A.

HE tide-raising force that one
body exerts upon another—as the
sun or moon upon the earth—is
directly proportional to the mass

of the disturbing body, and in--

versely proportional to the cube of the dis-

Millions of Years Ago, When Our Satellite Had Oceans, the Same as Our Earth, Due to the
the Moon, Gigantic Tidal Waves Were Raised Upon the Moon, Which in Some Localities Must Have Exceeded
Our Illustration Shows This Graphically.

Between the Earth an

1000 Feet in Height.

tance. It, therefore, decreases very rapidly
as the distance between the two bodies
increases. It is for this reason that the
tides raised upon the carth by the sun are
inferior to the tides raised upon the earth
by the moon. The sun is about twenty-five
million, five hundred thousand times more
massive than the moon. If mass alone
were to be considered the solar tides
would be twenty-five million, five hundred
thousand times greater than the lunar
tides. However, the sun is three hundred
and eighty-nine times more distant than
the moon and since the tide-raising force
also varies inverscly as the cube of the
distance the effect due to mass must be re-
duced by the effect due to distance. Now
the cube of three hundred and eighty-nine
is fifty-eight million, eight hundred and
sixty thousand, and dividing the mass of
the sun relative to the mass of the moon
by the distance of the sun relative to the
distance of the moon, we get about forty-
three hundredths as the tide-raising force
of the sun upon the earth, as compared to
that of the moon. Ocean tides produced
by the sun have then only about forty-
three hundredths of the range of the tides
produced by the moon.

According to what is called the equilib-
rium theory of the tides the effect of the

of U.S. Naval Observatory

The Tides—How They
are Caused

tide-raising force upon the earth is to
draw the fluid portions of the earth’s sur-
face—which are of course more readily

acted upon—into the form depicted in
Fig. 1. As particles nearest the disturbing
body are the most attracted, two tidal
waves tend to form directly beneath the
disturbing body at A and at C, since A is
attracted more than O, and O more than
C, by equal amounts, while the water is
drawn away from its normal position at
B and D. As the earth rotates with re-
spect to the sun once in twenty-four hours
and with respect to the moon once in
twenty-four hours and fifty-one minutes,
on the average, there should be a .com-
pound tidal wave due to these two causes
crossing the meridian at intervals of
twelve hours approximately; while mid-
way between these intervals of high-
water there should be intervals of low-
water. In other words every six hours,
high and low tide should occur alternately
at every port, due to the combined attrac-
tion of the sun and moon.

At new moon and at full moon the sun
and moon are on the meridian at the same
time, and the crests of the tidal waves
raised by the two bodies coincide. At first
quarter and last quarter the crest of the
lunar tidal wave coincides with the trough
of the solar tidal wave, as the sun and
moon are then ninety degrees apart in the
heavens. Representing by unity the lunar
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tidal force, then the solar tidal force, as
we found above, is 0.43. At new and full
moon, when the two forces act in conjunc-
tion, the total tidal force is 14-0.43 and
at first and last quarter when the two
forces are opposed to each other the total

Tremendous Gravitational Attraction

tida force is 1 — 043, or 0.57. The range
of the tides at new moon and full moon.
called spring tides, should compare with
the range of the tides at first and last
quarter called neap tides, as 1.43 to 0.57, or
about as three to one, as in fact they do.
According to the theory of the tides.
the highest tide should occur at new and
full moon cxactly at noon and midnight,
as the sun and moon then cross the merid-
ian simultaneously. As a matter of fact
this could only occur if the earth were a
non-rotating body, covered by an ocean of
uniform depth so tHat each tidal wave
would have an opportunity to act with
full force and without the disturbing effect
of friction. In reality the observed tides
do not conform to the requirements of the
cquilibrium theory or any other theory
of the tides, so great is the complexity
introduced by obstructing land barriers
which deflect the tidal waves, and by vary-
ing depth of sea and diversity of coastal
outline. It is in lakes alone that the
extremely slight tidal oscillation shows
any conformity to the requirements of the
equilibrium theory of the tides. A lake
is so small compared to the size of the
earth, that its waters respond almost in-
stantly to changes in the tidal forces and
the complications that make it so difficult

wWww americanradiohistorv com
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to formulate a satisfactory theory ot
ocean tides, do not exist in a lake a hun-
dred miles or so in extent.

_The tide in a lake of this size is very
difficult to detect, however, because it is so
small. The lunar tide at the ends of a
lake 120 miles long has a range of two-
thirds of an inch, and the solar tide is only
about four-tenths as great, so that the
combined tide on a lake of this size has a
range of scarcely one inch.

Since a pendulum sways to and fro by
a minute amount too small to detect under
: the action of tidal forces, and since the
surface of water is always perpendicular
to the direction in which the pendulum
points, the tide in lakes manifests itself
by a slight swaying or rocking to and fro
of the waters of the lake. The inch or
so depth of tide produced at the ends of
the lake in this way is usually completely
masked by the cifects of the blowing of
the wind from one end of the lake to the
other, or by earth tremors or other causes.

An almost completely land-locked sea,
such as the Mediterranean Sea resembles
rather a great lake than an arm of the
sea. The range of tides in this sea are
comparatively small, ranging from a few
inches to three feet or so in the Adriatic,
which on account of its form is particu-
larly favorable for augmenting the height
of the tides.

In mid-ocean the range of the tides is
very small compared to the range in cer-
tain bays and harbors along the coast and
they consist of ‘a slight upward and down-
ward oscillation of the water. At small
islands in the mid-Pacific the range of the
tides is usually betwcen two and three
feet only. As the tidal wave runs into
shallow water its motion is retarded and
its shape is changed. The front slope of
the wave becomes steeper and higher and
the rear slope more gradual. When the
advancing wave runs into the mouth of a
river the current of the river tends to in-
crease, by its opposition, the steepness of
the advancing wave-fronts and when in
the river there are extensive flats of sand
or mud which are uncovered at low-tide
the tendency of the advancing waves is to
pile up rapidly into a formidable wall of
water, known as a “bore,” which is ex-
tremely dangerous.

Although the rise and fall of the tide
is slight in mid-ocean, it often attains a
great range at certain points along the
coast, owing to the contour of the coast
or the shallowness of the water or both.

At the Period of the Year When Sun, Moon and Earth Are in This Position,

Nearer to

Each Other Than at Any Other Time and in Line as Shown, the Joint Tidal Action of the

Three Bodies is Greatest.

A range of tide of thirty feet is by no,

means unusual at many ports. The high-
est tides recorded, those in the Bay of
Fundy, usually have a range of fifty or
sixty feet and in exceptional instances
they have a range of between seventy and
one hundred feect. The great height of
the tides there is due to the fact that the
bay converges after the manner of a fun-
nel, forcing the tides into a corner. In
land-locked bays and seas the range of
the tide is small and in funnel-shaped
bays and harbors it is great. The tides
of the North Atlantic Ocean are on the
whole comparatively simple in their nature
for this ocean is more like a great bay
than an ocean. The tide that we observe
to-day in the North Atlantic was propa-
gated off the Cape of Good Hope from
thirty-six to forty-eight hours earlier,
being generated by the great tidal wave
which swept westward at that time from
the Indian Ocean toward the Pacific. It
is in the Pacific Ocean that the tidal wave
has the greatest freedom, and it is here
also that it is most complex and conforms
least to the tidal theory. According to the
equilibrium theory of the tides, there
should be a difference in the range of suc-

This Diagram Shows How the Attraction of the Moon Tends to Raise Two Tidal Crests on

Opposite

Sides of the Earth. The Attraction of the Sun Tends to Raise Similar Tidal Crests,

the Two Combining to Form One Compound Tidal Wave.
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It Will Be Seen That the Sun as Well as the Moon Are Pulling the
Tide Waves Upon the Earth, Both Operating Together,
Tides at This Time of the Year Are at Their Highest.

With the Consequence That the
These Are the So-Called Spring Tides.

cessive tides, that is in the height of high
tides separated by a twelve-hour interval.
Why this should be so can be seen from a
consideration of the position of the two
tidal crests, one formed directly under the
moon and the other at the antipodal point.
If the moon were overhead twenty de-
grees north of the equator one tidal crest
would be formed, according to theory, un-
der the moon in this latitude, and the
other tidal crest at the other end of the
earth’s diameter through this point, that
is, at the antipodal point twenty degrees
south of the equator. See Fig. 1.

Now an observer on the earth is carried
around by the earth’s rotation parallel to
the equator, so he should meet the first
tidal wave near its crest if he is in high
northern latitude; and the second tidal
wave at a much greater distance from its
crest, since it lies on the opposite side of
the equator. The difference between the
range in successive high tides at any onc
point, due to this cause, is called the diur-
nal inequality of the tides. Of course this.
diurnal inequality should disappear when
the moon is over the equator and also if
the observer is situated on the equator.
It should be very small, then, near the
equator and very appreciable in high lati-
tudes. Now, as a matter of fact, there
is a very considerable difference in the
range of successive high tides in the high
latitudes in the Pacific Ocean, but it is in
the reverse dircction as predicted by the
theory while in the high latitudes of the
North Atlantic, this diurnal inequality of
the tide is practically non-existent. Such
are the difficulties in the way of attempt-
ing to explain by any theory of the tides
the nature of the complex tidal wave pro-
duced by a variety of conflicting causes.

Of course the height of the tides is
affected by the varying distances of the
sun and moon from the earth. When the
moon is in pcrigee or nearest the earth,
it is about thirty thowsend miles nearer
than when it is in apogee or farthest from
the earth. As a result there is a range
in the lunar tides of fully twenty per
cent., due to this cause alone.

The range of the solar tides varies
likewise with the time of year being high-
est when the earth is nearest the sun or in
perikelion in the winter, and lowest when
it is farthest from the sun or in aphelion
in the summer.

The highest tides occur at the time of
new or full moon, about the first of Jan-

(Continued on page 547)
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Practical Chemical
Experiments

By PROF. FLOYD L. DARROW
EXPERIMENTS WITH STANDARD SOLUTIONS

UR analytical work has been
practically all qualitative, dealing
with the kinds of substances pres-
entand not with the quantities, or

relative proportions. In this arti-
cle, however, we shall take up some quanti-

the Correct Method of Reading a Bu-
cing Around It a Narrow Strip of Colored

the Eye on a Level With the
Back Edges of the Paper.

tative determinations. Much of this work
is done with what are called standard
solutions. A liter of the solution is made
to contain a definite known weight of the
acidor base. The value, then, of any num-
ber of cubic centimeters of the solution is
known.

Indicators: For carrying out this worl
certain solutions called #ndicators are re
quired. These are organic substances
which usually give one color with a base and
another characteristic color with an acid.
The most common ones and those that we
shall use are phenolphthalein, methyl orange,
and litmus.

Phenolphthalein: To prepare this indi-
cator dissolve 1 gram of the dry powder in
100 cc. of alcohol. (Denatured alcohol
will serve.)

To learn the effect of this indicator on
solutions of acids and bases arrange six

Tlustrati

rette, by

Paper, and Keepi
Front an

Rig. 1
A:.’di the Indicator Is Constructed. It s not as
Cifficult to Make as Might at First Appear.

Above Shows How the Glass Dropper for

small beakers in a row. In three of them
place dilute solutions of sodium, potassium,
and ammonium hydroxides, and in the
other three dilute solutions of hydrochloric,
sulfuric and nitric acids. Now introduce a
few drops of the indicator into each beaker.
You will observe that the bases give a

delicate pink color while the acids remain
colorless.

Now to the three acid solutions which
show no color add sodium hydroxid solu-
tion, a little at a time, with constant stir-
ring until a pink color appears. Evidently

Introducing ‘‘Cleaning Solution” into a Burette for
Removing All Traces of Grease and Dirt. The Ap-
paratug Shguld be Kept Clean at All Times, |

the base has been added until the acid has
been neutralized and excess of base is
present.

To the three beakers which were originally
pink, add hydrochloric acid with constant
stirring, until the pink color disappears.
Here the base has been neutralized and acid
has been added in excess.

Methyl Orange: Prepare this indicator
by dissolving a quarter of a gram of the
substance in a few cubic centimeters of
alcohol and dilute the solution to 250 cc.
Now repeat the same experiments with this
indicator that you have just done with
phenolphthalein. Note that a base gives a
deeéinite yellow color, while an acid gives a
red.

Lutmus: In the bottom of a beaker place
a few cubes of litmus. Cover them with
alcohol and heat cautiously over a low
flame for a few minutes. Should the

alcohol vapor take fire smother the flame by

Fig-2.
ig. 2 Above Shows Two Graduated Glass Burettes

Fi
Mounted 8o as_to be Suitable for Carxying Out
Titration Experiments. 15 'fy;n"
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thrusting down upon the top of the beaker
a piece of asbestos paper. Pour off the
alcohol, fill the beaker half full of water and
bring it to a boil. When cold filter the
solution and preserve in a glass stoppered
bottle for use.

Demonstrating the Effects of the Various Indicators
on the Common Acids and Bases. Introducing the
Indicator With the Dropper Shown in Fig. 1.

Repeat the same experiments with litmus
that you have already done with the other
indicators. Acids will turn it red; bases
will restore the blue color.

Making o Dropper: To make a dropper
such as that shown in Fig. 1, for the indi-
cator, proceed as follows: Select a short
piece of rather thick-walled glass tubing
and heat one end in the Bunsen flame until
it softens and closes. Then place the other
end in the mouth and quickly blow it out
into a fair sized bulb. If it does not come
well the first time, remelt it and blow again.
With a little practise you will become an
expert at it. When cold draw the open
end out by softening in the flame until
only a small opening remains and cut it
off. Make three of these droppers.

In a small flask place a few cubic centi-
meters of one of the indicators and introduce

Fig-3

Fig. 3 Shows a Glass Desiccator Which Will be Found
Useful for Many Different Experiments,

the dropper as shown in the diagram.
Brush the flame of the Bunsen burner over
the bulb two or three times to expel a little
of the air. Then as the bulb cools some of
the liquid will be drawn up into the tube.
To use the dropper take the bulb in the
warm palm of the hand and the expansion
of the air will force out the liquid in drops.
Upon replacing it in the flask the coolin,
and contraction of the air in the bulb will
draw more of the liquid back into the tube.
Determsination of the Endpoint: In order
to learn the process of tifration, and what is
(Continued on page 549).
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v :
Y petart of copper Cort besore bending
Inductor plare

Details for Building a 1-16 Horse-power A. C. 110-Volt Motor are Here Given. The Constructor Wiil Find This Design Very Simple, There Being but Four
Stator Coils of Square Shape, While the Rotor is ‘‘Wound’’ with 24 Round Bare Copper Wires Passing Thru Slots in the Iron Rotor Core as Shown. The Motor
Is Self-Starting Under Load and Develops a Reasonably High Torque at Starting. It Makes an Ideal Fan Motor for Use with a 10- or 12-Inch Diameter Blade.
Many Other Uses Will Suggest Themselves to the Builder. The Sps2d i3 Very Constant with a Given Load.
unless it is absolutely necessary. The poles, can be cut out with a cold chisel and porting spider should be made of brass or
accompanying description and ilustra- hammer. The 24 inductor holesin the rotor bronze; it could be made of iron, but
tions show how to build a ¢sth H. P. in- may be drilled thru the rotor iron lamina- this is liable to heat up more. The details
duction motor of the single-phase self- of the bearings, shaft, and other parts are
starting type. The design here given is left mostly to the individual builder, for
the simplest that has ever becn developed, these will often be governed by circum-
as there are no starting coils to be wound, stances. Thus {” diameter shafting may
simply four stator coils. The squirrel- be available instead of }4” shafting, etc.
cage rotor or revolving member comprises a Let us now consider the stator and its
laminated sheet iron drum core, having 24 four coils as well as the copper starting
slots as shown, which slots are filled with or shading plates, at C. The four stator
24 inductor bars, composed of heavy copper coils are composed of 230 turns of No.

Cas! drass
bearing ~

suppdrt -

wire. The cross-sectional view at Fig. Beormg sokterec 23 B & S gage enameled magnet wire, but
l-B‘,)zh'?ws Eow }he}sle copperll))arsz1 are joined ;’;g”’? brochet if this is not availal?ele, si(xi\gle ﬂi}lk covered
at both ends of the rotor at copper magnet wire ma used. is will re-
rings, and the ;nds of dthe ?',t:ducléor lt))lz:;ers Detal] 8 " f:-?'z Be May Be Co quige somewhat );wer two ounces of wire
riveted over and sweated with solder. uggesting How Bearings May Be Con- per coil, and 35 of a pound of wire should
_ The dimensions of the laminated sheet frfed; but ﬁ?:h&;mﬁﬁilgh"m Itls Best uffice for the whole job. A simple wooden
iron rotor and stator are given in Fig. 1. Beari ad Drill the Hotes in the Brackets. (Continued on page 561)
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Preparing Objects for the

N\ &

licroscope

media and their relation to the

object to be mounted is essential.

In order to make slides successfully
a {ew simple pieces of apparatus are neces-
sary which can be easily made or arranged
by the amateur.

N intelligent application of the
knowledge of the various mounting

Fig. 1 Shows a Tumntable for Making Microscope
Sln‘des. The Base ‘‘A” Is Made from a Piece of
2'’x4” Wood. The Revolving Table ‘B”

Should be Made of Brass, but can be Made of

Wood. e Steel Pin ‘‘C” on Which the Table Re-

volves Is egnted from the Base bz the Washers

“D.” The Slide Is Held in Place by the Guides
‘““E", as Shown.

Fig. 2 (Right) Shows an Ordinary Glass Desiccator.

Apparatus Needed for Making Microscope
Slides

The slides are usually crystal glass slips
exactly 17x3” and are finished with ground
cdges. They must be thoroly cleaned and
polished before use. An excellent prep-
aration for this purpose is given in the
formula below:

Ammonium Hydroxid........ 10 drops
Denatured Alcohol.......... 2oz
Water..........c.coeonenn. 14 oz.
Rouge—Sulfficient to make a

thin cream

Cover glasses are small round or square
pieces of extremely thin glass, and come in
varying sizes and thicﬁnesses. For ob-
jects requiring a high power in their ex-
amination, only the very thinnest cover
glasses can be used.

A good many objects mounted are com-
paratively thick and the delicate cover
glasses need some support at the edges to
prevent breakage of the objects. This is
usually done by building upa thin wall
of varnish in a circle around the object
and then mounting the cover on this.
Very deep cells have walls of hard rubber
or tin. Yn order to build up these cells
in accurate circles and also to place on the
finishing varnish a revolving turntable is
needed. This is shown in the appended
drawing and may easily be constructed by
the amateur.

An ordinary hot air drying chamber is
2150 a useful but not altogether essential
pie-e of apparatus since in cases of necessity
the kitchen stove oven can be requisitioned
by the experimenter for this purpose.
Some form of desiccator is necessary for
the dry mounting of objects. The usual
form is shown in the illustration. Con-
centrated sulfuric acid is kept in the lower
division, while the slides to be dried are
kept above. An old tobacco humidor
can be used for this purpose as shown in
the illustration. Besides these few pieces
of apparatus several fine camel’s hair
brushes, needles,a pair of scissors, and a
scalpel or sharp penknife will be needed.

By EARLE R. CALEY

Another useful piece of apparatus is a
jeweler's eye-glass for inspection of un-
finished slides; it can also be used to aid
in mounting objects. A considerable num-
ber of liquid preparations and varnishes
are required for making slides and are
listed together with a number of useful
formulas for making them.

Making Cells on Microscope Slides

Place a clean slide upon the turntable
as shown in the drawing, and as it is turned
by hand, make three concentric rings upon
it with a writing diamond. This causes a
more perfect adhesion of the varnish.
Now take up a camel’s hair brush filled
with heavy cell varnish, and, giving the
turntable a spin, deliver it upon the
roughened rings in such a manner that the
varnish stands up like a wall and does not
spread itself over the slide. When this
laver is thoroly dry another layer is put on
and so on until a ccll wall of the desired
depth is built. The slide should then
be baked at a low temperature for a long
perin | in a hot air oven to thoroly dry the
varnish. Shellac varnish is satisfactory
for drv mounting altho other varnishes
such as black asphaltum may be just as
well used. Deep cells are made of hard
rubber, tin, brass, etc., and these are
mounted on the slide with glue or cement.
Under no circumstance should paper or
cardboard cells be used, since moisture is
absorbed by these and the preparation
may be ruined. It is best to make a num-
ber of cells of various sizes at one sitting
as this saves considerable time.

Method I.—Mounting the Objects in a Dry
State. (Dry Mounting)

The first operation in mounting is clean-

ing the specimens. Remember that an

object, appearing clean before the naked

eye, can appear quite dirty when magni-
fied several hundred times. yAll the ins%?u-
ments necessary in this work are several
camel hair brushes (some cut off short),
forceps, knives, and scissors. Most ob-
jects are best cleaned under water in a
trough or open cell on the stage of a dis-
secting microscope, or with a jeweler's eye-
piece. Next the objects require to be dried.
They are placed on slides and put in the
girymg.chamber of a desiccator. In mount-
ing objects dry, all the moisture must be
removed since animal and vegetable sub-
stances, mounted when even slightly
damp, become covered with a fungus
growth after a short time. A week is
not too long a time to leave the objects in
the desiccator. After thoro drying it is
then ready for mounting on the slide.

Select a slide and cell which is just deep
enough to accommodate the object to be
mounted. The object is then placed in
the cell and a suitable clean cover glass
selected and coated on the edge with shellac
with a fine brush. When this shellac has
nearly set the cover is placed on -the cell
and prest until fastened all around. After
standing an hour or so, the slide is again
placed upon the turntable and a coatin
of shellac applicd so as to seal the cell wa
and the cover glass. The slide should
now be put away for several days and is
then examined under a suitable power.
If the object is well cleaned and shows
clearly and accurately what it is intended
to show, then the slide should be finished.
To finish, a circle of white enamel is
painted around the cell about !y inch
wide, and when this has dried various
colored rings are turned upon it with very
fine brushes.

Mounting Diatoms. The following pro-
cess is taken from the American Journal
of Microscopy for April 1880. Boil the
diatomaceous matter with strong nitric
acid for twenty to thirty minutes and
while yet boiling add about an equal quan-
tity of muriatic acid, continuing the boiling
for twenty to thirty minutes longer. After
washing out the acids boil in pure sulfuric
acid, until the mass becomes inky black,
then throw in fragments of bichromate of
potash and continue boiling until it be-
comes clear. If on examination with the
microscope there is seen much flocculent
matter, besides sand and diatoms, it can
be removed by boiling a few seconds with
caustic potash and instantly plunging them
into pure distilled water to destroy the ac-
tion of the potash. The diatoms are now
chemirally free from all organic matter and
should be placed on a watch glass, distilled
water added. the watch elass rotated and
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A Simple Vacuum Pump

By FRANR L. ABBOTT

DEPT. OF PHYSICS, COLORADO STATE TEACHERS’' COLLEGE

VERY good air pump can be made
from an automobile pump as it
will in no way damage the latter
for its ordinary use. In order to
change the compression pump into
an air pump remove the piston rod from

Pig. 1—This Shows a Suction Pump, Con-
structed from a Compression Tyge Tire Pump,
Connected to a Glass Vessel Over Which a
Piece of Thin Sheet Rubber Had Been Tightly
Stretched and Secured with a String or Other-
wise. When the Pump Is Operated, the Ex-
haustion of the Air from the Glass Vessel will
Cause the Rubber to Sink Inwardly.

the pump barrel, unscrew the nut from the
rod and remove the valve. Keep the two
iron washers and the leather in their same
positions. Fit tightly a thick piece of new
harness leather into the cap of the pump;
cut a hole in this leather in the cap and
force the piston rod thru the hole. The
rod must fit air tight thru the leather.
Replace the spring and valve on the piston
ron. but the valve must be reversed from
what it was when taken off. See sectional
view of pump.

About one inch from the top of the pump
barrel drill a one-sixteenth inch hole,
smooth off the burr on the inside of barrel
caused by the drilling of the hole. Replace
the piston and screw on the cap. A }4 inch
rubber band placed over the exhaust hole

e mn cark 1o alfow or
1o pass w1 omd ol Teely

fig.7

Fig. 7—Valve Stem from Inner Tube Fitted
into Cork for Experiments with Vacuum Pump.
Fig. 10—Shows Two Test Tubes Arranged with
a Piece of U-Shaped Glass Tube, and with
Water Placed in One of the Tubes; Under
Exhaustion_the Water in the First Tube Will
Pass Over Into the Second Tube or Chamber B.
This Apparatus is Placed in a Receiver (See

Fig. 9) Whence the Air Is Then Exhausted.

acts as a valve (see sectional view). This
rubber band should be drawn tightly enough
to keep it from slipping down the barrel.
If the leather in the cap does not stay in
place put a cork in the top of the pump to
press against the leather.

Receiver for Air Pump.

To make a receiver for this air pump
is also a very simple matter. Many ex-
periments can be made with this pump and
receiver. In fact all the experiments given
in the ordinary high school text book can
be performed with this inexpensive ap-

ratus. Procure a Heinz relish or pickle

ttle or any other wide mouth bottle of a
similar shape. Also secure one of the small
size old vaﬁ?e stems from the inner tube of
an automobile tire; remove the valve core.
Drill a hole in the bottle of sufficient size
for the valve stem. Using pieces of inner
tube for washers, fasten the stem into the
bottles (see drawing). To drill the bottle
use a saw file, grinding the sides equally
to a very sharp point, as shown in drawing,
Fig. 4. - Care must be taken not to heat
the file while grinding. Put the file in a
brace and use it as an ordinary drill is used,
keeping the point well wet with turpentine.
Three minutes is ample time for drilling
the hole thru the bottle. Care must be

AAAL G LWL PLAILAML LU Llaeseape ave

Experiments With Air Pump.

Experiment 1. Connect the pump and
receiver as shown in drawing, Fig. 1, place
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the palm of the hand over the mouth of the
receiver and exhaust the air. The hand will
be held fast to the receiver.

Experiment 2. Tie a piece of sheet rub-
ber over the mouth of the receiver and ex-
haust the air. The rubber will be pushed

Pigs. 8 and 9—Illustrating the Glass Re-
ceiver and the ‘‘Seal-Plate,” Which Latter
Should be Ground to Make a Perfect Fit
with the Receiver; a Little Vaseline or Tallow
Will Help to Make the Seal Thoroly Airtight.
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1’!“his department will award the following monthly prizes:
he
most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will
mitted a prize of $5.00 is awarded; for the second best idea a $3.00 prize, and for the third best a prize of $2.00.

orate, and rough skctches are sufficient.

We will make the mechanical drawings.

Use only one side of sheet.

i { 4 z First prize, $5.00; sccond prize, $3.00; third prize, $2.00.
urpose of this dcpartinent is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the

be awarded. For the best idea sub-
The article need not be very clab-
Make sketches on separate sheets.

FIRST PRIZE, $5.00

AN ELECTRIC PHONOGRAPH

It is not often that the average experi-
menter has a fan motor, which can be used
for no other purpose than to make a phono-
graph of, but I just happened to be one of-
the fortunate ones and desired a phono-

DrawE PAPER HORN —— -,

_—

A Clever Home-Made Electric Phonotnph. Driven
by a Fan Motor to Which an Adjustable Ball Gov-
ernor Is Fitted, so That the Speed of the Record Can
be Controlled to the Proper Degree, 63 R.P. M.

graph immensely. Accordingly 1 removed
the fan blades and turned the motor into a
vertical position. 1 then fastened a sheet
metal brace to the base of the fan, as shown
in the illustration, and at the bend a pin
was mounted so as to make the bearing of
the turn table. This was a simply con-
structed wheel the top of which was covered
with felt for better appearance's sake. A
groove was filed into the edge of the wheel
which communicated by means of a belt
with a wheel subsequently mounted upon
the motor. The most difficult attachment
was the governor. Accordingly I purchased
a governor from a phonograph house.
However, there is no reason why the ama-
teur builder could not construct one of
these himself. Inasmuch as this construc-
tion of a governor has been described
in past issues of your magazine, 1 will
not go into detail of the - construction
here. Suffice it to say that the friction
brake which makes contact with the sliding
slecve of the governor, is also mounted upon
the same stand as illustrated, and a threaded
screw is placed upon the lever so as to keep
the speed normal. The rest of the phono-
raph was also constructed, the reproducer
ing made from a tin can almost 3" in
diameter, two rubber washers, one metallic
washer of the same size as the rubber wash-
ersand a piece of celluloid. A resistance was
cut into the circuit in series with the motor,
and the speed of the turn table carefully
noted. By adjusting the resistance I was
able to closely approximate the desired
speed and the subsequent regulation was
performed by adjusting the governor.

Contributed by CARL MAYER, Jxr.

SECOND PRIZE, $£3.00

FISHERMAN'’S REEL DRIVEN BY
ELECTRIC MOTOR

A battery and motor box made o! thin,
light lumber carries the small electric
motor mounted on its base in one end of the
box and a battery of 6 dry cells placed in
the other end, the two being divided by a
partition between. Instead of the driving
pulley mounted on the end of the armature
shaft of the motor, a small flexible shaft
four feet long is attached, which passes out
of one end of the box and attached at the
opposite end to the end of the reel's shaft.
A circuit is formed from the battery through
the motor and one terminal grounded to the
metal of the reel's frame and the other to
the rear end of a steel spring, the front end
of which presses down with the thumb to
contact with the frame of the reel also.
\When the minnow is cast thru the air and
reaches the desired spot to fall into the water
the spring is prest, closing the circuit as a
switcﬂ and the reverse motion set up by the
motor winding the line stops the minnow,
when itfalls andstartsiton itsrcturn. The
braking device and the hand crank arc
removed from the reel and the spring switch
serves as a brake, the motor automatically
doing the rest. The flexible shaft allows
the swing of the arm to cast the minnow
and the motor hauls it in with swift speed.
The box containing motor and battery are
carried by a leather strap over shoulder.

Contributed by L. M. JORDAN.

Frexrdle short

The Fisherman of Today Likes to Use Electricity
Whenever He Can—Here is an Electric Motcr
Reel Winder.

CLEVER TAPPING STUNT

When the tap is too small or the die too
large, place a strip of tin over the tap to
cover half of its surface, orin the die.
This crowds the tap or die to one side, and
therefore fills out the required size in the case
of the tap and takes up the size in the case
of the die.

If one strip of tin does not suffice, any
number may be placed on top. The die will
not cut thru the tin, but the tin will turn

with the die.
Contributed by J. F. KIDD.

LN~
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When the Tap Is Too Small or the Die Too Larg
Piece of Tin Arranged as Shown Will Help to
the Proper Depth of Threads.

Cat
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THIRD PRIZE, $2.00

AUTOMATIC ELECTRIC INCUBATOR

A very useful and interesting incubator
may be made if the constructor will follow
the drawings and the description herewith.
This machine is easily made and is entirely
automatic in operation. A heating element

Mercur Yy

£9gs

Healing element
Fig.2

With the Electro-Magnet and Tube of Masrcury

Here Shown, the Temperature of an Incubator can
be tained at a Constant Value.

NWOK AC.or DS

consisting of a coil of resistance wire wound
around an asbestos tube is employed. This
heating unit is placed in the incubator be-
neath the egg tray, as shown in Fig. 1.
With the help of an electro-magnet, and a
tube of mercury, the temperature is auto-
matically maintained at 104 degrees Fah.,
which is the correct hatching temperature.
Asinall incubators, the eggs must be turned
over and sprinkled occasionally.

The machine is kept at a constant tem-
perature by a very simple switching device.
A glass tube containing mercury is placed in
the hatching chamber as indicated 1n Fig. 1.
Thru the cover of this tube, two wires are
inserted (phatinum serves best), which are
connected to a battery circuit and operate
an electro-magnet. The manner of wiring
this instrument is shown in Fig. 2.

If the temperature should exceed 104 de-
grees, the mercury rises and will make a
contact between the two points. This ener-
gizes the electro-magnet which raises the
armature, and opens the circuit to the heat-
ing element. As soon as the hatching cham-
ber cools the mercury drops down in the
tube, which breaks the circuit to the electro-
magnet, and thus closcs the circuit to the
heating element.

I do not think it advisable to give any
definite size for the heating element or the
amount of mercury to be put in the tube,
inasmuch as the experimenter usually
changes things to suit himself; moreover,
these two factors can be determined only by
actual experiments.

Contributed by YALE LUNIN.
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Testing Insulators and Controlling Power
Systems By Radio

Our Illustration Above Shows a New Application of ‘‘Radio” in Testin

Broken or Cracked Insulators A'ong Power Linzs, Waile

The ‘‘Leak” Current Paissing Over

Innhtor, Causes Etheric Waves to be Set Up, and These are
Intercepted by the Loop Antenna of ths Radio Set.

m’ Apparatus Is in Motion.

WO of the very latest innovations
in the art of radio have been sug-
gested and devised by the engi-
neering experts of the Westing-
house Electric and Manufacturing

Company. The first application of radio,
which marks a new departure in transmis-
sion line maintenance, is the spotting of
cracked or broken insulators, and the illus-
tration shows how the radio detecting in-
struments, coupled with a loop aerial, are
mounted on a motor truck. The defective
insulators along the line are spotted by
the abnormal sound heard in the telephone
receivers worn by the tester.

The beautiful advantage of the radio
method of testing for cracked insulators,
which of course, always leak on high ten-
sion lines, is that such a test can be made
more accurately than by other means and
also more speedily, as the test car carry-
ing the radio set and loop aerial can move
along at a fair rate of speed. A very im-

for

the Mtor Truck

the Radio Can

portant feature of this method of locating
cracked or broken insulators is the fact
that ordinary inspection by a man driving
along the road and trying to spot a defec-
tive insulator, which may be causing con-
siderable leakage to ground, or a partial
short-circuit, is very imperfect and in fact
a crack would not be noticed in many
cases, particularly if the crack is inside
the insulator. By this radio test, how-
ever, the insulator or insulators, no matter
how innocent they may lcok, are sure to be
spotted as the test car moves by them, as
the operator will hear a sputtering sound
in the telephone receiver, caused by the
Hertzian waves set up by the spark, how-
ever slight, where the current is leaking
along the crack in the insulator.

The radio outfit required for this test-
ing operation is not elaborate and costs
but a nominal sum. The loop aerial can
be made about 4 to 5 ft. square, and may
be mounted on a vertical shaft provided
with a wheel, so that it can be turned to
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ction in the Worst of Stonns
Circuits for Such Control Is

© 1921 by 8clence and Invention

Another New Idea in Radio Control Method Has Beea Devised by the West-
inghouse Engineers and Provides for the Control of Switches, etc., at Sub-
Stations on Lnri‘mElocmc Power Distribution Sy:tem. Unlike Wire

Systems
Also the Cost of Long Wire
ted.

any desired angle in order to intercept the
ether wave disturbance set up by the
broken insulator with the maximum effi-
ciency. By turning the loop aerial at an
angle of about 30 to 45 degrees and in the
direction in which the motor truck is mov-
ing, insulators on several poles may be
brought simultaneously within the range
of the loop aerial. The loop may com-
prise about 10 or 12 turns of bare or in-
sulated wire, spaced about 1 inch apart.
The receiving instrument used should be
of the vacuum tube type and should in-
clude preferably one detector tube, and at
least two stages of amplification. No
ground or counterpoise is used, both ter-
minals of the loop antenna being con-
nected to the receiver. Those desirous of
trying out this arrangement, will find it
the best practise undoubtedly, at the start,
to rig up some defective insulators and
connect these with a source of current,
which will cause leakage over or thru
(Continued on page 579)
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A Practical Radio Telephone Set

By ARTHUR H. LYNCH

Complete Radio Telephone Set, All Composed of Standard Apparatus, Is Shown Above,
Complete Wiring Diagrams Are Shown on Opposite Page.

come to assume such predominant

places in the amateur and experi-

mental world that it is a rather safe
bet that bulb transmitters will continue in
force for some little while. The number
of stations being converted to bulb trans-
mitters, as well as the number of new
stations where bulb sets are installed, is
ever on the increase. Little wonder! For,
do we not find that C. W., of any sort,
is far superior to any of the older forms of
transmission, for a number of very im-
portant reasons, principal among them
being a reduction of interference, due to a
sharper wave. And reception thru atmos-
pheric interference is made less trouble-
some, because it is possible to bring the

ADIO-TELEPHONY and contin-
Ruous wave radio - telegraphy have

received station in—where telegraphy is -

being used—at any desired tone value.
C. W. SHOULD BE USED,
NOT FEARED.
Do not forget that it is
no longer necessary for the
amateur to make every piece
of apparatus he would use,
as was the case but a few

short years ago. In order
to have a station which will

Photographs at Right Show
a Very Compact, Continu-
ous Wave, acuum Tube
Transmitter Set for Radio-
Telegraphy. All of the
Transformers, Choke Coils,
Resistances, etc.,, Are En-
closed in the Small Suit
Case Shown, and It Can Be
Operated from Any 110 Volt
A. C. Circuit, by Means of
the Plug and Cord Provided

give entire satisfaction, it is
no longer necessary for the
radio enthusiast to experi-
ment with various appara-
tus and various hook-ups
for it; it is merely necessary
to consult some authority on
the subject, whether the au-
thority be a book er person.

In October
‘“Radio News”’

Show Your Goods
By Armstrong Perry
A New Type of Variometer
By Henry Oberg
A4 Common Cause of Inductance
From the Ship’'s Dynamo and Its
Remedy By Stanley Edgar
Amateur Reception on Honeycomb
Coils By J. P. Jessup
The Basket Woven Coil
By G. W. Adams
Hunting the Trouble
By X. Perry Menter
High Voltage

By Richard E. Morris
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It should not be forgotten that present-
day manufacturers design their units,
upon scientific fundamentals, which re-
quire a knowledge of radio and higher
mathematics, which is entirely unnecessary
for the person who merely wants to use his
station to communicate with some friend
and cares but little about the underlying
principles, so long as the communication
can be established. Many of the manu-
facturers of today were the amateurs of -
yesterday. They know the way the
amateur thinks and acts and make every
effort to assist him.

There is very much less work to be done
in connection with the installation of a
modern wireless telephone station, than
was necessary for the getting together of a
most humble transmitter, a few years ago.
Enough experimenting has been conducted
to place the amateur in the enviable position
of being able to profit by the good derived
from the experience of others. So, when
someone says, ‘‘Magnetic modulation,"
“Self-rectification,” ‘‘Carrier wave,”” or
the like, there is no need of imagining that
none but those endowed with a super-
human intellect can comprehend radio and
get a set to work properly.

A STEP IN THE RIGHT DIRECTION.

In order to actually demonstrate to the
amateur the great simplicity with which
a wireless telephone and telegraph set may -
be assembled and wired up, an electrical
and radio supply company of New York
City has taken a group of units, made up
by a number of radio aﬁparatus manufac-
turers, and assembled them upon a panel
or base, makin% a complete set. The
complete assembly is shown in one of the
accompanying illustrations. It will be
seen that it does not occupy very much
room.

The antenna and earth connections,
instead of being made to an antenna and
earth, have been connected to an energy
absorbing circuit, which is made up of the
elements which the waves would have to
overcome, in practical use. The wiring
of the units has been accomplished with a
view to permitting the wires to be followed
without difficulty, so the patronsof the store
may see exactly how thesetisarranged. An
effort has been made to do away with the
“mysterious stuff’’ which surrounds C. W.

www americanradiohistorv. com

g = — e


www.americanradiohistory.com

and duplication of this set by other dealers
would enable them to secure the confidence
of the amateurs, and the sales such con-
fidence would bring about.

By referring to Fig. 1, and the accom-
panying list of parts, it will be a simple
matter for anyone to secure the units and
assemble such a set. It is almost possible
to follow all the wiring in the photograph,
so that will also be found of value.

In the list of parts it will be noticed that
the motor generator, which is used to supply
the plate current for the vacuum tubes, is a
rather costly item. Where A. C. is avail-
able the motor-generator may be done away

. with and the units shown in Fig. 2, em-
loyed in its place. It will be seen that a
ew slight changes will have to be made
in the circuit, but they are plainly indicated
and no trouble should be found in putting
the set together. Fig. 2 shows the wiring
for a complete wireless telephone or C. W.
telegraph transmitter, in which both the
filaments of the vacuum tubes and the
plates are supplied from separate windings

on the same transformer unit, which does
away with the motor-generator as well
as the filament battery. When this cir-
cuit is used as shown, it is possible to use it
for either telegraphy, by using the key and
buzzer, shown in the circuit, or for tele-
phony, by switching in
themicrophone. A com-
parison of the two cir-

cuits will indicate that 5

theyare nearly identical.
ere the set is to be
used only for telegraphy

the simple circuit shown

in Fig. 3, with the units

ontheaccompanyinglist,
may berelied upon togive

verygood results, if an A.

C. supply is available.

SUBSTITUTION OF UNITS.

In the accompanying

lists of parts equivalent
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Fig. 1 Above Shows a Radio Telephone Hook-up Using a High Voltage Direct Current Dynamo.

1°Fr-"""-12

indicated in thethreedia-
grams should serve well,
and should lend itself to
fit in with the individual
conditions, such as the
amount of money which
may be spent and the
available power supply.
Of course, from a com-
parison, it will be seen
that one who has an A.
C. supply running into
his house or shop can in-
stall an outfit for less
than where D. C. must
be used. Where the ama-
teur is desirous of obtain-

unitsmay besubstituted,
made by any reputable
manufacturer where they
have been designed to
performthesame duty as
those specifiedin the dia-
frams andspecifications.
or instance, there area
freat number of grid-
leaks on the market, any
of which, if of the same
resistance as the one in
the circuit, will serve the
purpose. Bystudyingthe
conditions which any set
is desired to work under,
and the distance to be
covered, where it is pot
in excess of thirty to fifty
miles, one of the outfits

=~

A

rig.2

Fig. 2 Above Shows a Wireless Telephone Set Operated from Alternating Current
by Means of a Transformer, Bl, and Two Rectiﬁeru'{ubel. A and A1l So

ing a set with a greater
range, it will be well for
him to consult either his
dealer or somegood man-
ufacturer,who willadvise
him.

The circuits accom-
panying this article are
intended to show the

parts needed for securing
specified results from cer-

tain conditions and must
not be construed as a

hard and fast rule for the

Thru a Filter Circuit, ML .

6 rfig.
Fig. 3 Abdbove Shows a Continuous Wave,

Operated from a 110 Volt A. C. Circuit.
Special A.

FrAC Voltmeleri-<_ )

3

Radio-Telegraph Transmitter, Capable of Being
The Tube Filaments are also Lighted from the
C. Transformer.
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purchase of the appara-
tuslisted. Thesamg‘t)l?:it,
made byanyother manu-
facturer, may be substi-
tuted in every case.

THE CIRCUITS IN BRIEF.

If all the units indicated in Fig. 1 are
mounted on a board and wired as indicated,
placing either a binding post or a Fahne-
stock spring connector at each place.
marked with an (X), it is a very simple
matter to alter the circuit to correspond to
Fig. 2, by adding the units included by
the dotted lines.

The lead from the grid-leak (J), instead
of being connected to the negative pole of
the filament lighting battery (V), will becon-
nected tothecentertap of the filament light-
ing winding of the C. W. transformer (B’).

he modulation circuit, instead of being
energized by the filament lighting battery,
(V), will be connected to any 4- or 6-volt
supply, as indicated in Fig. 2. The end
of the modulation transformer, thus left
free, by withdrawing the filament lightin
battery from the circuit, will be connect
to the center tap of the filament lighting
secondary of the transformer (B’).

The motor-generator, indicated in Fig.
1, will be disconnected and replaced by
the leads from the transformer secondaries,

(Continued on page 575)

nnected
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Wave Motor
(No. 1,385,083 Issucd to Thomas a.
McCulley.)
The operation of this invention is a:
follows: Floating buoys are caused to
alternately rise and fall with each

wave, thereby oscillating the driving
arm, to which they are attached by
driving arms

shafts., A< the are

raized, upwardly-acting pawls engage
the ratchiet teeth upon a shaft, thereby
imparting a rotative movement to the
ratchets and gears. As the crest of
the wave passes, and the buoy begins
to descend, the downwardly-acting
pawls engage teeth of the opposite
ratchet, thereby causing rotation also.
In practise the driving arms are of a
length adapted to deliver the maxi-
mum power from one buoy, while the
other buoy is inert at the crest or
trough of a wave, thereby delivering
maximum power from one or the other
of cach pair of buoys.

Audible Low Liquid Tank

arm
Issued William
Grah.)

This signal can be used in almost
any form of automobile gasoline tank
to indicate when the liquid therein
isrunning low. It is sounded by move-
ments of the vehicle. It is suspended
from the cap of a gasoline tank, and
within the tank is a bell or gong,
which may be attached to a sectiona,

(No. 1,381,299 to

Submersible Amusement

Device
(No. 1,384,750 Issued to Hugo Gerns-
back.)
This  invention was elaborately
described in the june 1920 issue of thi-
magazine. It comprises an  open

trame work wheel similar to a Ferric
Wheel except that it rolls upon a track
mounted upon piles, as it passes from
its land station into the water. The

ol
speed down the incline is controlled

by cables passing around sheaves

mounted upon the wheel, and said
cables are rigidly fixt at one end.
and the other passes over drums, the
rotation of which drums is controlled
by motors; and thence is fastened to a
counter weight, thus materially lessen-
ing the power required for returning
the wheel to its former position. A
safety device in the form of an abut-
ment serves to check the downward
movement should the cables break.
The loading and unloading platform
has several levels so as to hasten the
lvading and unloading of the cars.
Each car is provided with water-tight
doors, windows, and ventilators, auto-
matically or manually controlled.

Flashlight
1,384,636 Issued to Arthur C.
Sachse.)

This is a very clever flashlight de-
vice whereby it is possible to signal
either a red or a white lizht. A casing
provided with a concentrating lens is

(No.

L

hghit the lamp.
Photo-Sculpture
(No. 1,382,978 Issued to Marcus C.
Hopkins.)

The inventor makes practically a
¢

-

photographic record of the contours of

the objects to be r#réduced, such
records being at closely adjacent planes.
He preferably makes a three di-
mensional copy from the various two
dimensional images, by tracing the
images by means of a pantograph,
causing a cutting tool to trace the con-
tour line corresponding to each image,

whereby, when all the lines have been
traced, representing the complete cir-
cumference of the object, an original
master copy will be sccured, from
which, after suitable retouching, it is
possible to make any number of dupli-
cate copits.

irplane
1,382,847 Issued
Meyer.)

(No. to

The inventor of this syvstem mounts
planes in such a manner that they
are movable and rotatable about a
given axis, but maintained in horizontal
alignment. The series of aerofoils or
planes are mounted upon rotatable
spiders, the planes being adjustable
g0 that they may be varied from
horizontal to oblique angles. Thew
planes are provided with unidirectional
pliable or feathering arcas so that the
downward movement of one of them
during its rotation is effective to lift
the airplane, while the upward move-
ment of this aerofoil does not retard
the flving, due to its feathering action.

Apparatus for Recording and
R ing Sound
1,383,737 Issued to James L.

McQuarrie.)

If a diafram, such as is used in sound
recording and reproducing mechanisms
in connection with phonographs, is of
the requisite degree of sensitiveness to
respond most etfectively to impulses
from a given sound source, its responss
(\Jv‘l‘lren these impulses are Iol’ a widely

(No.

Se et

Method of Recording Sound
(No. 1,380,864 Issued to William H.
Bristol.)

In order to give, in making phono-
graph records, a more complete and

natural record of music and also of a
soloist’s voice, the inventor of this
system employs a transmitter, into
which the strains of music from the
orchestra enter, and which produce
electrical impulses, and .the im-
pulses thus resulting are in turn trans-
mitted to a thermionic amplifier of the
audio-frequency type, whereupon im-
pulses of sufficient intensity are pro-
vided, and arc caused to affect the
recording miechanisin  simultaneously
with a voice from the solo singer.
The soloist i3 placed near the mouth
of the horn and the orchestra may be
35 or 40 ft. away and insulated as far
as sound is concerned, from the phono-
kraph and the soloist. In this manner
entire svmphonies can be employed
in the smaking of phonographic records.
Photo-Electric Cell

(No. 1,381,474 Issued to Jakob Kunz.)

The inventor of this photo-eleetric
cell provides for an evacuated glass
chamber having two electrodes, one

so arranged that the paper upon which
the individual is writing can be illumi-
nated very easily. The lighting device
is mounted upon a tubular member
constituting a support or holder for
receiving conventional types of pencils,
and a novel type of circuit closer con-
veniently operated by the finger of the
operator in writing, places the light
under his direct control.

www americanradiohistorv. com
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Scientific Humor

Braking It Gently.—Inquisitive Old
Gentleman at Airplane Field—“What kind
of brakes do they use on airplanes?”

Aviator.—“Air brakes, of course.”—Ed-
win Mikesell.

By Gum; He’s Right.—Little Jimmy
watched his motler very interestedly as
¢ she dropt the coin in the slot of a street-
car’s fare collector, and then looked
- puzzled.
“Where’s the chewing gum, mama?” he
asked innocently.—R. Essery Geddes.

And Smell Vile.—Riggs: “All auto-
mobiles have the tobacco habit.”

Jiggs: “How is that?”

‘Riggs: “Well, some smoke and all use
a plug.”"—Wm. R. Reinich.

On Their
Noses? — She:
“An Italian in-
ventor has per-
fected a new
luminous paint.”
He: “No
doubt the la-
dies will shine
more than ever now.”—Ernest T. llay.

Privately Conducted.—Prof.: “What
is a good conductor of electricity ?” .

Student: “Telephone Poles."—Louise
Probst.

PSR RPN

And Plenty of Stars.—Willy: “I'm
studying astronomy, you know.”

Billy—“Well, what do you know about
the sun, moon or stars?”

Willy—“Oh, every time father reaches
for his strap it is a sure sien that there
will soon be ‘spots on the son (sun).'”—
.Anthony Rogers. ’

e e e s

Unless She's Out of Sight— Tommy:
» “Pop, what is the difference between
vision and sight?”

Tom’s Pop—“Well my son, you can
flatter a girl by calling her a vision, but
never call her a sight.”—John F. Krebs.

If It Only
Could Be
Done. — Rub-
ber: “Why is
the Joke Editor
having an X-
ray machine in-

[PV SR v ——

f stalled in his
i office?”
3 Neck: “He

okes he receives.”
—Michael Russo.

In the Year 2000—Doctor to patient:
i ““Does that monkey blood transfusion make
i you any livelier?”
; Patient: “Yes, but every time my hand
- itches I have to scratch my foot to get
. relief.”—J. J. Rogers.

He Knew His Physics.—Young Man:
“Dad, I'm going to look for a new job.”
1 Father: “Son, don’t you know a rolling
' stone gathers no moss?”
Young Man: “Yes Dad, but it gathers
momentum every second.”"—Jas. G. Kyfer.

Decorated Sufficiently.—"Say, Pa, this
rmgazine says Mme. Curie got another

medal for discovering radium. Why
didn’t my Ma ever get a medal?”
“Why should she? She meddles

enough as it is.”—E. Blake W hiting.

First Prize, $3.00

Alarm-
ing Sit-
uation.
E x cited
Profes-
sor (tele-
phoning :
“Hello,
is this the
Fire De-

i partment:
Fire Department :
want?”

The Professor: “Please tell me
where the nearest fire alarm box is to
my house. My laboratory is on fire so
I must know immediately.”

—Junior Zahn.

"Yes, what do you

Under-Developed.—He fell in love
with her photo and asked her for the
original.

But it developed that she gave him the
regative.—John Krebs.

He Made No Bones About It.—Will:
“If 1 were a doctor I'd specialize in bone
surgery.”

Bill: “You've got a good head for it.”
—F. D. Hensel.

E receive daily from one to

two  hundred contributions to

this department. Of these only
one or two are available. We desire to
publish only scientific humor and all
contributions should be original if pos-
sitble. Do not copyv jokes from old books
or other publications as they have little or
no chance here. By scientific humor we
mean only such jokes as contain some-
thing of a scientific nature. Note our
prize winners. Write each joke on a sep-
arate sheet and sign your name and ad-
dress to it. Wrile only on one side of
sheet. No letters acknowledged unless
postage is included.

All jokes publisht here are paid for
al the rate of one dollar each, besides
the first prize of three dollars for the
best joke submitted each month. In the
event that two people send in the same
Jjoke so as to *‘tie’’ for the prize, then the
sum of three dollars in cash will be paid
{o each one.

Took On Too Many Airs.—Gusty:
“Sec where you sold out your aero busi-
ness.”

Dusty: “Yep, too big an overhead.”—
D. C. Wilkerson. -

Did He Get Her.—He, Instructively

“The denser the medium through
which it passes, the better sound travels.
Do you understand, Dear?”

She, Innocently—"Is that why you can
hear so much better than I?”"—Elsie P.
Scott.

Room for Glume.

YO

Contributed by EDW. KEHL, Jr.
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De-Lighted.—Rev. Dr. Fourthly was
reading the evening lesson from the Book
of Job, “Yea, the light of the wicked shall
be put out.” Just then the lights hap-
pened to go out. “Brethren,” said the
minister “in view of the startling fulfill-
ment of this prophecy, we shall spend a
few minutes in silent prayer for the elec-
tric light company.”—H. E. Zimmerman.

How Come Luke?—Proi. of Chem-
istry: “Define the symbol HCL.”

Student: “High Cost of Living.”—/Isaac
Margolis.

It Never
Rains but It
“Pores.” — A
wild looking in-
dividual rushed
into the den-
tist’s office and
confronted him
with: “Do they
give a fellow
gas here? Honest, now, tell me.”

“Yes, sir,” said the dentist.

“Can a fellow feel anything at all when
he takes it?”

hNo"’

“Well, I'll take it.”

“All right, sir; which tooth?”

“Tooth be hanged! 1 want you to take
«ff a porous plaster.”—N. C. Ogilvie.

The M. D.” Up-to-Date.—Mrs. Dow-
ager—"I can't sleep, Doctor; in spite of
everything I do, I can’t sleep.”

Dr. Up. N. Cumming—“Try taking a
glass of warm milk and a little scraped
apple just before going to bed.”

Mrs. Dowager—*“But, Doctor, six months
ago you told me to go to bed fasting.”

Dr. Cumming—*“I know, my dear Mrs.
Dowager, but that was six months ago.
Medical science has made tremendous
strides since then, you know.”

—Geo. F. Forster.

He’s Lucky.
Ours Is Full
of Misses—
Salesman
“Have you a
little Fairy in
your home?”

Motorist :
“No, but I have
a little miss in
my engine.”—Francig E. Gredell.

Relatively Correct.—Prof. (to eleva-
tor boy): “Young man, have you ever
read Thomas A. Edison’s questions?”

Elevator Boy: “Yah, so did Einstein,
that's why he left the country so quick.”

—Herbert Mueller.

From a Canadian Newspaper
Kewa:u,

OUND—A BULL DOG. WILL EAT)
anything, very fond of ch!!dran.l
Owner can have same by calling a.t‘

store. J. M. Card -and Company

FOUND—2 ~ATT™ BRAQCKH W™

Contributed by
CILAYTON J. PETERSON.
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Ui OACILHED, UIAKT ALY,

not be answered by mail free of charge.

4. If a quick answer is desired by mail, a nominal charge ot 2% cents is

€LC., MUST UT UIl dCPdidalc SUCCLS.

made for each question.

wucsuons agadrest to this department cat

If the questions entail considerable researc

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

Perpetual Motion Machines

(1140) Lou Nauman, Portland, Ore., asks:

Q. 1. I bave what I think is a perpetual
motion machine. Is such a thing possible?

In our opinion, ‘“perpetual motion”
exists today only in planetary movements, etc.,
but up to the present time there has been no
machine devised which will give perpetual mo-
tion and we do not believe there ever will be.
All such machines work very well on paper.
but always some fault or defect can be dis-
covered and the practicability of the machine can
be refuted by simple mathematics.

f you have a machine actually constructed
which” gives perpetual motion, you have worked
wonders, which no inventor herctofore has been
able to do.

Welding Transformer

(1141) B. E. Lewis, Miami High School,
Miami, Arizona, writes:

Q. 1. Please give me data on a small welding
transformer.
A. 1. Iron core 15 inches long, 8% inches

wide, made of laminated iron 2 inches thick,
made like a picture frame; on one side it is
wound with 13% rgunds or 344 turns of No.
10 B. & S. gauge D. C. C. Wire.

The secondary coil is wound with 31 turns
of No. O. B. & S. gage D. C. C. wire or two No.
3's in parallel or four No. 6's in parallel. Con-
sumption is 1lc. at 10c. per K. W. H. on a 110
volt, 60 cycle A. C. circuit; transformer takes 10
amperes in primary winding and 110 amperes,
10 volts in secondary winding.

Electricity and the Body

(1142) M. H. Berry, Scattle, Wash., writes:

Q. 1.” Does electricity from a violet ray gen-
cratcr pass thru the system or only act super-
ficially? Some electrical engineers, whom 1
have discusst this subject with, state that if
the shock penetrated dee !{, reaching the heart,
it would be sufficient to kill the person.

A. 1. Electricity from a violet ray generator
does not pass thru the body, but is entirely
superficial in its action. This is so- with nearly
all high frequency currents,

There is no reason to suppose, however, that
when once a current reaches the heart, it will
kill the individual, as medically, we know that
the heart communicates via nerves, nerve cen-
ters and plexuses with every part of the body,
having its own merves within its substance for
regulating the valvular actions; hence stimuli
applied to the body will indirectly have an
effect upon the heart, but the effort is so slight,
that no disturbing action will be noted, due to
the heart’s compensatory system, .

If the current is applied at such a high pres-
sure, however, that a powerful shock is given
to the nervous system, it will cause such a
reflex inhibitory action on the heart, as to slow
it down and cause it to ccase beating. No
cases on record show lesions or hurning of the
heart, where criminals have been electrocuted.
Refer to the February, 1921, issue of this jour-
nal, where the physiclogical effects of electrocu-
tion of criminals are given.

Making Paper Transparent

1143) Erwin Studer, Chicago, IIL., asks:
. 1. How can I make paper transparent?
A. 1. You can make paper transparent by usin

either a wax or an oil, or if you use kerosene you wil
find that the kerosene will evaporate, leaving the
paper pure white, by heating the paper in an oven.

Here is a good formula for making the paper
very transparent. Dissolve very fine white glue
in distilled water and apply the solution smoothly
and evenly over the face of the picture, using a
broad flat camel's hair brush for applying it. Now
lay the paper face down on a sheet of glass and
press firmly; when dry the paper will be quite trans-
parcent,

Specific Time Circuit Closer
(1144) Earl Cochran, Poplar Bluff, Mo., writes
the Oracle: L
1. How can 1 close a circuit when exactly

40 coulombs of clectricity have past thru it?

A. 1. There are several ways of opening or

closing a circuit when the current from a four-volt
battery has delivered a value of 40 coulombs.
The simplest is by way of a watt-hour-meter which
will automatically make contact by one of the hands
and open the circuit by a relay. Another way is
to have a long tube of glass balanced on pivots, two
metal plates at either end. The current passes thru
a silver cyanide solution in which these plates are
immersed. If a very sensitive balance is now es-
tablished .and sufficiently weighted at the other
end, it will be found that in any solution of silver
001118 gram of silver will be deposited upon one
plate for each coulomb. When the plate therefore
>ecomes heavier on one side, it will automatically
tip the balance and close the circuit. These plates
could also be immersed in a solution, suspended from
a delicate balance, and sufficient weight added to
one scale pan to overcome any slight additional
deposit uatil the desired weight is reached.

Is Venus More Advanced Than the Earth?
(1145) S. I. Crown, Montreal, Canada.:

. Q. 1. Since scientists claim intelligence on Mars
is higher than on Earth for the reason that Mars is
an older Pplanet, therefore intelligence on Earth
must be higher than on Venus, because Venus is a
younger planet. But, perchance, intelligence may
have taken a longer time to form on the planet Mars
and altho the Earth is a younger planet, it is possible
intelligence started on our sphere before it started
on Mars. The Earth would therefore be farther
advanced intellectually than Mars. Adso, altho
Venus is a younger planet than our globe, intelligence
may have started on Venus sooner than on Earth
then the Venerians would be farther advanceci
intellectually than we Earth people. Is this not
within the realm of possibility? :

A. 1. There are so many things within the realm
of possibility that it would be very foolish for us to
condemn your idea, altho it is very probable that
Mars, being an older planet, would naturally be
further advanced intellectually than the earth.

It seems that intelligence starts at a certain definite
period with the beginning of population gradually
advancing. Thus, the Indians who probably did not
know anything about the other hemisphere, knew
all about fires, how to start them, etc., and how to
cultivate corn and other useful foodstuffs, as did
those of the eastern hemisphere.

Modern science, however, contends that the
Indians and other inhabitants of this hemisphere
were affiliated in some way with inhabitants of the
old hemisphere, because of the marked similarity
in monuments, etc. Whether or not there was a
passage between the two hemispheres at the Bering
Strait, has not been definitely established. Never-
theless, there is a remarkable difference between the
two sets of inhabitants which seems to strengthen
the contrary view, and altho Venus may be further
advanced intellectually than the earth, or Mars,
it is not lly so idered among scientific
people.

In addition, Venus is a much more difficult planet
to observe uSe of the tremendous clouds per-
petually surrounding it. Your idea suggests consid-
crable improbabilities, but it has been suggested
before, seemingly thoroly thrashed out, but this
:!geory has been practically discarded at the present

y.

Inventions Wanted

(1146) J. H. Jobson, M.E., Holly Crest Garage,
Mentone, Ala., asks this Department:

Q. 1, Where can [ get a list of inventions wanted?

A. 1. Many patent attorneys supply a list of
inventions desired, which is free to anyone who will
request the same. We would advise you to write to
the advertisers in our magazine, in reference to the
same.

Q. 2. Has a successful walnut branding machine
been built? .

A. 2. To the best of our knowledge, a machine
to bﬁd walnuts has not been successfully con-
struc .

Cartoon Movie of Gasoline Engine
. (114D Sigmund W. Leifson. North Dakota,
inquires:

340
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Q. 1. Who made the cartoon m»vies of a lir
engine in action and where were they made

A. 1." Ca n movies showing the action of
gas engine in operation were made by Burt Gree

% t}\e thé Studio, No. 1 Congress St., Jersey Cit:
Q 2. Why don’t we have more strictly scientif
films?
A. 2. It may be that a real strictly scientif

film will soon be placed on the market, embodyit
the new devices and methods found in SCIENCE
INVENTION MAGAzINE, all worked out, with tt
parts shown working.

Scientific movies are not in popular favor with tf
majority of people, who want to be amused. Abot
90 per cent of the theatergoers want comedy and lo
of it, They would rather spend two hours lookit
at Charlie Chaplin than five minutes watching
film presentation showing how their automobi
engine works. That is why the demand from mov
theatre managers for science films is very slight.

50-Watt Transformer Data

(1148) Jesse H. Logan, San Antonio, Texa
writes:
Q. 1. I have an iron core as shown in my sketct

Please give me data on a 50-watt transformer.

A 1. On the primary of your coil, we woul
advise that you wind 480 turns of No. 22 D. C. C
magnet wire. On the secondary, wind SO turus ¢
No. 16 D. C. C. magnet wirc, with a tap taken of
every 14 turns.

At 10 cents per kilowatt hour, the cost of operatior
of this transformer unloaded wili be 1/12 cent pe:
hour. Under full load, the cost will be about
cent per hour,

Airplane Data :

8149) Hilton F. Lusk, Oakland, Calif., writes
. 1. What is a good book on airplane stressesi
A. 1. One of the finest books giving data or
stresses and strains on various portions of airplane
construction, is a recent book called ‘“The Aero-
plane,” by Bedell. The price of the same is $3.00
and it can be purchased from our book department.
T book contains all the vital data necessary
for such calculations and gives many interesting
phases of airplane construction.
Q. 2. What aluminum alloy is used in aircraft
that is lighter than aluminum?
A. 2. Aluminum alloys are sometimes compogsed
of ium and alumi It is claimed that
such composition is as strong as steel and yet 25
per cent lighter than aluminum itself,

Post-Card Projector

1150) Earl Lyton, Webster Groves, Mo., asks:
. 1. I have a postcard projector and am using
a reading glass lens. Is this all right?

A 1. If a quality it will answer 3.
purpose. If not perfect it magnifies only slighs
It may act very well, provided the distance tr
screen is quite large. H

Single lenses are generally used for post-card
jectors.

Chemical Queries

1151) Druitt Latus, Pittsburgh, Pa., writess
. 1. How can I make diamond ink

A. 1. In order to make diamond ink, we
herewith two formulas. 1—Ammonium fluoride,
one ounce; barium sulphate, three ounces, sulphuric
acid, enough to make a paste. 2—Ammonium
Fluoride, two ¢ ; barium sulph two ounces,
hydrofluoric acid, enough for semi-liquid; writing
being accomplished by the use of either platinum
wire or a gold pen, the latter being used after the
ink is diluted, one-half with water.

Q. 2. How can I make luminous paint?

. 2. A good many luminous paints are %ased
on radium salts, because of their ability to give
off light to a marked degree, without the necessity
of submitting them to the action of sunlight. Here
is one which gives a beautiful phosphorescent color.
100 parts by weight of strontium carbonate; 30 parts
sulphur; 2 parts sodium carbonate; .5 parts sodium
chloride; 2 parts manganese sulphate.

These materials are heated for three-quarters of an
%our to one hour at a temperature of 1,300 degrees.

Q. 3. What is the boiling point of alcohol?
A. 3. Boiling point of alcohol, 78.4 degrees
centigrade.
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How

Science and Invention for October, 1921

I Increased My Salary
More Than 300%

By JOSEPH ANDERSON

with a wife and a three-year-old youngster. I left school
when I was fourteen. My parents didn’t want me to
do it, but I thought I knew more than they did.

I AM just the average man—twenty-eight years old,

I can see my father now, standing before me, pleading,
threatening, coaxing me to keep on with my schooling. With
tears in his eyes he told me how he had been a failure all his
life because of lack of education—that the untrained man is
always forced to work for small salary—that he had hoped,
}yl'es, and prayed, that I would be a more successful man than

e was,

But nol My mind was made up. I had been offered a
job at nine dollars a week and I was going to take it.

That nine dollars looked awfully big to me. I didn’t
realize then, nor for years afterward, that I was being paid
only for the work of my hands. My bram didn’t count.

The Story of a Man Just Like Myself

HEN one day, glancing through a magazine, I came

across the story of a man just like myself. He, too,
had left school when he was fourteen years of age, and had
worked for years at a small salary. But he was ambitious.
He decided that he would get out of the rut by training him-
self to become expert in some line of work.

‘So he got in touch with the International Correspondence
Schools at Scranton and started to study in his spare time at
home. It was the turn in the road for him—the beginning
of his success.

Most stories like that tell of the presidents of great insti-
tutions who are earning $25,000 and $50,000 a year. Those
stories frighten me. I don’t think I could ever earn that
much. But this story told of a man who, through spare-
time study, lifted himself from $25 to $75 a week. It made
an impression on me because it talked in terms I could under-

_ stand. It seemed reasonable to suppose that I could do as well.

I tell you it didn’t take me long that time to mark and send
in that familiar coupon. Information regarding the Course
I had marked came back by return mail. I found it wasn’t
too late to make up the education I had denied myself as a boy.

It Was All So Easy, Tool

WAS surprised to find out how fascinating a home-

study course could be. The I. C. S. worked with me
every hour I had to spare. I felt myself growing. I knew
there was a bigger job waiting for me somewhere.

Four months after I enrolled my employer came to me and
told me that he always gave preference to men who studied
their jobs—and that my next salary envelope would show
how much he thought of the improvement in my work.

Today, my salary is more than 300% greater than it was
when I began my studies. That increase has meant a better
home and all the luxuries that make life worth while.

‘What I have done, you can do. For I am just an average
man. I had no more education to begin with than you have

_—perhaps not as much. The only difference is a matter of

training. Yes, a matter of training.

How much longer are you going to wait before taking
the step that will bring you advancement and more money ?

Are You Earning Less Than $75 a Week? .

O every man who is earning less than $75 a week, I say
simply this:—Find out what the I. C. 8. can do for youi

It will take ohly a minute to mark and mail the coupon.
But that one simple act may change your whole life.

If I hadn’t taken that first step four years ago I wouldn’t
be writing this message to you today! No, and I wouldn’t
be earning anywhere near $75 a week, either!

——————————— TEAR OUT HERE — — — — = e e = =
INTERNATIONAL CORRESPONDENCE  SCHOOLS
BOX6205-B y SCRANTON, PA.

Without cost or obligation please explain how I can quali uot the: position,
or in the subject defore which I h.ve marked an X in the list
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g Teleghone Work Railroad Posmons
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Toolmaker
erating

Gas Engine
O CIVIL ENGINEER
m] Survegmg and Mapping
0O MIN REMAN or ENGINEER
a STATIONARY ENGINEER
8 e arine Englneet

Cmoonlng
Private Secretary
Business Corres dent

Stcnographer & Typist
Public Accountant
TRAFFIC MANAGER
Railway Accountant
Commercial Law

GOOD ENGLISH
Contru:tor and Builder mmon School Su jects
Architectural Draftsman CIVIL S
goncretedBmldet Rlilway Mul Clerk
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Street And NO.......ccccooieiiecccnnennecetre sttt
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e Record-less
Phonograph

(Continued from page 542)

rument and pointed to a corner.
1 audion,” he said, “and a small
sattery, and a specially constructed
f course on our system we
with such attachments to the cab-
se details being part of our equip-
the record room. But I believe
rd is the thing in which you are
erested.”
let's hear about it,” I replied.
fering for want of enlightenment.”
aps, I would be more easily under-
1e said, “if I should tell you some-
" my line of reasoning. Now just
the first phonograph used a record
soves, for a needle to follow, by
ibrations were picked up, it does
ow that a grooved record is the
only way of recording and repro-
ribrations.
do we use such means of record-
reproducing vibrations, when the
are likely to become scratched,
and broken? These are decided
itages,” he continued, “and you
rn your phonograph on its side or
down and expect it to run, for
:arm slides across the record or
wway altogether, Suppose you
a phonograph playing as a part of
t demonstration, the instrument
mveyed on a truck. The slighest
kely to throw the ncedle from its
on the record.”
iembered that while watching the
of a phonograph in the old Was-
factory, a workman pounding
caused the needle to jump several
» new positions on the record.
enbach continued, “The only way
-come these disadvantages is to
2 vibrations induced, in some man-
ead of depending upon direct con-
low, we know how the molecules
ing a piece of mctal move among
ves when subjected to stress. We
1at when a picce of iron is placed
strong magnet, something takes
1 the iron; a condition exists that
exist before. Suppose then, that
art a vibration to the iron while
he influence of the magnet. Some
2 molecules will respond readily to
ration. At that particular instant
- condition exists that did not exist
The molecules are under the in-
of both vibration and magnetism.
re is where still another influence
ed—I have been working on it for
ind have finally perfected it—the
fluence 1 call it, to which the metal
cted while under the other two in-
3, which has the peculiar effect of
* the molecules in the particular
wn effected by the vibration—kills
we may say, for want of a better
fter which they are unable to act,
course, do not return to their nor-
:ition after the influences are re-

v good.” T ventured, “but what is
o prevent these vibrations getting
up?”
t is the reason,” he replied. “that
ord is to make one revolution dur-
recording and the reproducing of
tion. As fast as the vibrations
he record and are permanently fixt
y our third influcnce the record has
a trifle, the magnetic influence is in
itly different dircction and other
les are being affected and perma-
fixt by other vibrations, similar to
hat have gone before. So the piece



www.americanradiohistory.com

Science and Invention for October, 1921 545

of metal you held a while ago was not an
ordinary piece of metal. You will notice it All about altere

Arma:ure wind- Phnnin‘ 1 l'"d

is no longer attracted by a magnet, no || How to repair insta ng | Howtobeasuc- | nating current

matter how strong the attraction, .th'o it | | and take care of :'::“c:;:: o:;'y': “u‘""‘::n ..5.{'.3 cessful inventor | machinery,

responded readily to the magnetic influ- (| Dynamos and namos and Mo~ | Stores, Facto- | and experimen- | transformers

ence before and during the time the record (] Motors. tors :ito:- tres, | ter. and switch-
- * boards.

was made, gradually losing its attraction
as the revolution was being completed.”

Wassenbach turned his attention again || °
to the machine. “Now about the repro- |[|[What you °
ducing device. The diafram is much the || should  know u s a n
same as a telephone receiver, and is con- || about new tele-
nected with an audion as you have noticed. phony  equip-
But I suspect you are more interested in |} ment.
the method of picking the vibrations off .
of the record.” 0 “ u g 0 n 0 w
I nodded. “You will notice,” he con- |l the complete
tinued, “that instead of a needle and tone || National elec- ° °
arm being affixt above the record, we (| ¢rical code and .
have a thin loop of steel wire reaching || Underwriters’ 0 u e c rl c l
over the record from the edge, extending || requirements. -

about an inch toward the center.” .

“But I see more than one loop,” I put in,
“there are a dozen at least.”

“Yes, there are twelve.,” he said. “Each
of these loops, if they were connected with
the regular system, would lead to a sep-
arate home. At the record room we have
a hundred loops to a record. That means
that one hundred patrons need only one
record of any selection, and all may play
it at one time.”

“Well,” 1 said, “what are the other ad-

VERY day in your work you get up against new problems—some-
times it i1s only some olsil “sticker”” coming in a new way. Just
the same though it takes a lot of time to figure them out. Don’t do it.
Here's everything worked out for you. Every problem big or little
that you will meet in a day’'s work. Hundreds of new ideas and better
ways of doing things. Hundreds of ways the other fellows are making
money. Hundreds of ways you can make more out of the same work
you are doing now. :

The Cyclopedia of Applied

ELECTRICITY

How to be a
successful fore-
man and to suc-
ceed in business
for yourself.

Wiring old

vantages of the da,\,rned contraption?” ::';:.:.“ ‘:n:
nia ! on,
First, the cost,” he replicd. "Fifty to solutions. The greatest el_ectrical books ever published. Eisht fine, big, thick

a hundred dollars, depending upon the
finish desired, to install in the home. Five
dollars a month, after that for the service
and a catalog out of which to choose selec-
tions. Just at present our catalog con-

volumes, bound in genuine American Morocco and trimmed in gold.
4,100 pages and more than 3,300 pictures, plates, diagrams, tailea.
plans, and blue prints of electric wiring. It took twenty electrical
engineers, experts and practical electricians three years to prepare
these books. Over 50,000 sets of the old edition

How to write

tains some six thousand numbers—quite
a variety at five dollars a month. The
records are running at all times except
from four to six in the morning when
necessary changes or repairs are made.
There is little difference in the cost of
operation whether a record is used much
or little. This against the cost of the old
type phonograph, say one hundred and
fifty for the machine and a hundred or

two for an assortment of records. You [] of Meters. A little of your spare time and the Cyclopedia of Applied includes Con.-
see the advantages, don’t you, Carson?” Electricity will put you ‘way ahead of the rest. See our sulting Privi-

“Just as you like,” I said, “When do FREE trial offer and easy paymeat plan below. leges, Tests of
I get a peep at that record room?” your efficiency

A ten minute ride in Wassenbach’s . FREE Ex AMlN ATlON and knowledge
runabout brought us to -a large brick || How toestimate and Free Em-
building which was once used by the tele- || the cost of wir- :.:l:ymentsem-

phone company, but now devoted to the
operation of thousands of phonograph rec-
ords. Entering thru a side door we past
down an aisle on each side of which were
tall vertical shafts upon which the records,
about ten inches in diameter and four
inches apart on the shaft, were slowly re-
volving.

“Are some of these records playing
now?”’ I inquired, for I detected not a
sound. -

“Certainly,” he replied, looking more
closely at a few of the records necarest
him, “Though of course you can’t hear
a sound. The current goes to the
audions where it is amplified many times
as it is being reproduced in the separate
cabinets. Here is one that is playing,”
he said, “and there is one being used by
five patrons at this minute. Come with
me.”

I followed between other rows of rec-
ords. Wassenbach stopt and indicated
with a gesture a few shafts at the end
of a row.

“Here are the records most used,” he
said, “the latest and most popular selec-

and read instal-
lation specifica-
tions.

How to install
and test all the
different kinds

ing a building.

How to pian
and install ine
dividual motor
power units.

How to know
electrical mate-
rial and select
the best.

New and up-to-
date appliances
and how to use
them.

have been sold. This is a brand new edition.
Everything in every volume is right up to date.
Every man in the shop, in the office, or on the
job should have a set.

Be the Man Who Knows‘

The old days of hit-or-miss experience are passed. You
have got to know if you want to keep in the running now.

No Money ‘Down

Send the coupon for these great
Electrical books TODAY.
afford to be without them and you don’t
take any risk at all. The coupon brings
the whole set by express collect fora A
week's free examination. Usethe™ &

You can’t

a week and simply send ther

it they don't please you.

Ity

them send us only $2.80 and $3.
month until $34.80is paid. If y¢
to pay cash with order send only
The return privilege holds good
same. Send the coupon NOW
the consulting membership fr-
part of the offer wil be withdra’
the membership s filled. Ren’
sending for the books does not-

you to buy.

American Technica,

FREE EXAM!T\rs a I\)l‘ C(:

11 Months to Pay

FREE

With every set
of these great
books we give
free a mem-
bership in this
Society worth
$12.00. This

N

AMERICAN TECHNICAL SOCIETY, Dept. E-257, Chicago.

Please send me the 8 vol Cyclopedia of
collect. 1 will send you 3?8‘(')!‘:: .e\’;enodl
ks at your expense.

or return the
society free.

d
T

Applied Electricity. shippi
35700 each morsih ant 154 80"
the books I get a membership in your

harges
is paid

tions. See those two records? I have N
purposely placed them on the shaft for All about mod- ame T
observation. This one is running in sixty- || o lighting ix- | 44, et e et e e et e e e e e aaaaas .
five homes at this minute and that one is || tures and their G
causing cheer and gladness in eighty-one of ciency. Y . et ii ittt Cereeieiaeianaaae State.
Reference. . .ouiuiiinie i iieseeneeeeeseennnnaannn esesecesssssscsns
(Continued on baae 546) e rm—————— ce Please &li out al of these lines, Trrnrreese
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Practical Chemical

Experiments
By PROF. FLOYD L. DARROW

(Continued from page 530)

meant by endposnt, mount two 50 cc.
burettes as shown in Fig. 1. Place in one
a dilute solution of hydrochloric acid and
in the other a dilute solution of sodium
hydroxid. Under each burette place a
piece of white paper. Have at hand a
glass stirring rod and a wash bottle. Open-
ing the stopcock of the burette carefully,
allow about 10 cc. ot the acid to flow down
the glass rod into the beaker ‘placed upon
the square of white paper. With the gf;;s
rod remove the drop of acid that clings to
the stem of the burette and with the wash
bottle carefully wash down the sides of the
beaker and wash off the acid from the stir-
ring rod, but do not remove the rod from
the beaker. See Fig. 2.

Now place the beaker under the sodium
hydroxide burette and introduce a drop or
two of phenolphthalein indicator. Then
add sodium hydroxid slowly and with con-
stant stirring until the pink color ‘appears.
Wash off the sides of the heaker and the
stirring rod, and replace the beaker under
the acid burette. Introduce the acid a
drop at a time until a single drop will de-
colorize the solution. Do not forget to
remove the drop that clings to the stem of
the burette each time nor to rinse off
beaker and stirring rod. Next place the
beaker under the sodium hydroxid burette
again and introduce the solution of the base,
a drop at a time, until a single drop re-
stores the color. If the work has been
done carefully this should require but a
single drop. This faint pink color, ob-
tained with a single drop of the indicator,
marks what is called the endpoint. It is
the exact neutral point for the acid and
base.

In like manner determine the endpoint,
using litmus and methyl orange as indi-
cators.

Standard Solutions: The work so far
has been entirely qualitative and to make
it quantitative solutions of a definite known
strength must be made. These solutions
are known as normal, half-normal, tenth-
normal, etc., accordin%l to their strength.
A ‘normal solution of hydrochloric acid is
one which contains in a liter of solution 1
fram of replaceable hydrogen ions. Thus
or hydrochloric acid, which has a molecular
weight of 36.45 a normal solution would
contain that number of grams of hydro-
chloric acid gas per liter. A normal solu-
tion of any base must contain 17 grams of
(OH) ions per liter of solution.

Preparation of a Half- Normal Hydro-
chloric Acid Solution: This will be the
best concentration for the work that will
{ollow, and is exactly half the strengthof a
normal solution. Hydrochloric acid, as
you use it, is the gas dissolved in water,
and we must use enough of the solution to
get a half gram of hydrogen to a liter of the
standard solution. Since 36.45 grams of
the acid gas contains 1 gram of hydrogen,
we shall have to measure out enough of the
acid to give us 18.225 g. of the gas.

The large bottles of hydrochloric acid
give on the label the percentage of HCI
gas in the solution, and the density of the
solution. In the concentrated acid the
percentage is about 38 per cent. and the
density about 1.4. This information you
will have to obtain from your own bottle
or from the druggist who sold the acid to
you. Assuming that the foregoing figures
are correct, to obtain the weight of hydro-
chloric acid solution that will be required,
divide 18.225 by 0.38, being careful to get
your decimal point correctly placed. ’Ighe
result will be the number of grams needed,

54¢

How To Earn Up To $100 a Week

in a Field where there’'s Room for You

N the field of Mechanical Drawing
(Draftsmanship) there's room for you
even today when the fierce competition in
other fields has crowded many to the wall
of disappointment and hopelessness.
Don’t choose a crowded field. Get into
Draftsmanship. There’s always plenty of
room—opportunity and big money for th

man who has training. .
Earn From $35.00 to $100.00 a Week.
$100.00 a week (regular pay) and $200.00
to $300.00 a month extra is being made
right along by men who spend only six
months in easy, pleasant home study under
our direction.

You Need Training First. We will train
you to be an expert draftsman in your spare
time at home by mail. There's lots of room
for you if you act now.

Promotion Is Quick. WE’LL QUALIFY
YOU for a high-salaried position in the
drafting field and keep you in touch with
openings for draftsmen in the big machine
shops, industrial plants and United States

What You

Practical Problems. You are carefully coached in
practical drafting work by Roy C. Claflin, President.
We Help You Get a Job. e help you get a posl-
tion as soon as you are qualified. P

'l‘nlnlngeu r. Drafting Speelallst. After com-
pleting the course in mechanical drawing we’ll train
you free in your choice of one of our special elective
courses.

Draftsman’s Equipment. You get a full set of
drafting equipment as shown in the picture below.

Consultation Privileges. You are free to write us
any tl.ne for advice and suggestions.

Government departments. Men who start
as draftsmen are often advanced to Chief
Draftsman, Chief Engineer, Production
Manager, and so on.

Get the RIGHT Training. Mr. Claflin,
the founder and director, stands personally
in back of the Columbia School of Drafting.
You spend no time in long-winded theories
—useless and expensive to you. You start
on actual drawing work the day you receive
your first lesson.

You Need No Previous Training. The
course is easy to understand and easy to
follow. Many students are qualified even
before they complete the course.

Success Calls Men of Action Only. If
you are a man of action clip the coupon
now and show that you are a man of action.
Keep right on top of this opportunity to
make real money. Don’t go looking for a
pair of scissors. Tear the coupon off and
mail it right now.

Special offer to those who reply promptly.
Get started now.

Get FREE

. 8. CIVIL, SERVICE COMMISSION CALLS.

v : I‘Olv*)lAl'l‘sHIN

A few of many porsitions constantly open {n Govern-
‘mené departments

Salari starting salaries, subject to increase.

me:;u?n..u ‘0t thom carry & bonus of $240 8 year

additional.

Archi 1 Desl $4,000.00.

Chief Draftaman (Aeronautical)~Naval Alreraft

Factory, $15.04 per day.

Aeronautical Draftsman—Fleld Service of Navy

Department, $5.20 per day to $12.00 per day.

Diploma. Your diploma to your profi
.

as a draftsma

FREE SUBSCRIPTION TO DRAFTSMAN'S
MAGAZINE “THE COMPASS.”

©00Upo! y. I
on receiving it we'll send you our book, *Your
Future in Drafting."” It tells you all about our new
method of mchlni mechanica drawing and gives
full detalls of our offer. .

.Columbia School of Drafting

ROY C. CLAFLIN, President

14th & T Sts., N. W.

Washington, D. C.

DPepartment 1568
Drafting

Free o

We give you free—this professional
drawing outfit. It’s yours to keep.
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half-normal hydrochloric acid solution.
Rinse the beaker and stirring rod as before,
add a drop or two of phenolphthalein, and
titrate with the sodium hydroxid until the
ink color appears. Passing back and
Forth from one burette to the other de-
termine the endpoint, stopping when a
single drop of the base producesa perma-
nent pink.
* Then read each burette again and in
each case subtract the first reading from
the second. If the standardization of the
solution has been carefully done, you will
find that the same number of cubic centi-
meters of solution has been used in each
case.

Determination of the Purity of Baking
Soda: Now that the preliminary work is
out of the way some real analysis may

begin. .

ince baking soda will always contain
moisture it wilF be necessary to dry it placed
on a watch glass over a very low flame,
in a drying oven. If a very high tem-
perature is employed in drying, the soda
will decompose and change in composition.
When dry place the watch glass in a desic-
cator to cool. See Fig. 3. i

Now weigh out exactly a half gram of
the baking soda and place it in a small
beaker. issolve the soda in a little cold
water, being careful not to lose any of it
by spattering. Add two drops of methyl
orange indicator and titrate with the half-
normal hydrochloric acid until the yellow
color disappears and a pink is seen. Come
back now with the half-normal base until
the yellow reappears. Replace the beaker
under the acid burette and titrate until a
sinfle drop will give the pink color. That
will be the endpoint.

Subtract the initial readings of the
burettes from the final readings and since
1 cc. of base is exactly equivalent to 1 cc.
of acid, the difference between the volume
of acid used and the smaller volume of
base will give the number of cubic centi-
meters of acid required to neutralize the
half gram of baking soda.

One cubic centimeter of half-normal
hydrochloric acid will exactly neutralize
0.042 gram of pure sodium bicarbonate
(baking soda). Calculate from the numbe:
of cubic centimeters of acid used the
weight of sodium bicarbonate present in
the half gram of soda taken, and then
the percentage of purity. .

Another way to get at this is to calculate
the number of cubic centimeters that would
be required if the sample were pure and
compare this number with the number
actually used.

Determination of the Purity of Cream o,
Tartar: Dry a small quantity of cream of
tartar in the same manner as the baking
soda was dried, cool in a desiccator, and
weiih out exactly 1 gram into a clean
beaker. Dissolve this in a little water, add
a drop or two of phenolphthalein, and
titrate with the standard sodium hydroxid
until the permanent pink appears. De-
stroy this with the standard acid and then
come back with the base until a single
drop of it will give the pink. This will
be- the endpoint unless it should disappear
upon standing a minute or two. If so add
one drop more of the base.

From the initial and final readings of the
burettes calculate the number of cubir
centimeters of each solution used. Sub
tract from the volume of sodium hydroxide
used the number of cubic centimeters of
acid. One cubic centimeter of half-normal
sodium hydroxide -solution will exactly
neutralize 0.094 g. of cream of tartar
Knowing this fact calculate the weight o1
cream of tartar in the gram of sample
taken and from that the percentage of
purity.

In this manner the punty oi any acia o1
basic substance may be determined. In
the next issue we shall take up additional
determinations of this character.

(Series to be continued.)

‘A $1000 Raise

“—Williams i3 making $1000 a year more than
you are but he is leaving the first of the month.

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

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

You Want a $1000 Raise Yourself

and a position of which you can be proud. Our PROMO-
TION PLAN will help you get it. Carter’s case is only
typical of thousands of others who got big money and real
jobs through our PROMOTION PLAN. It will work just
as happily for you. {

If you were to look through our files, you would find case
after case of big success. Men and women with no more
and probably less ability than you have are making good
with astonishing progress. There is no reason why you
should lose out in getting more money and substantial
romotion. Luck or pull won’t give it to you but—the
gROMOTION PLANwill. _ _ e
’ . AMERICAN SCHOOL
Don’t Turn This 1 Dept. G728 Drexel Ave. and 58th St., Chicago

1 Send me full information on how the PROMO-
Page ) TION PLAN will help me win promotion in the
" 3 job checked.
i jue.Architeet L La
until you have made up [ Jp Building Contractor v Machine Shop Practics

our mind to find out  ....Automobile Engineer -Ehotoplay Writer

ow to get a $1000 raise. |
Put a mark on the cou- 1
pon against the line of 1
work in which you are inter- |
ested and we will send you full
information on our practical
PROMOTION PLAN. Mark
and mail the coupon today. :

AMERICAN SCHOOL 1™

Dept. G+726 Address o
Dresel Ave., & 58th Street, Chicage, U. 8. A. : .
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Science

What Is a Hail-
stone?
(Continued from page 502)

solid and gathers coatings of snow and
frost. After a time, says Dr. Humphreys,
in_his latest meteorological work entitled,
“Physics of the Air,” each incipient hail-
stone gets into a weaker updraft, which is
always irregular and puffy, or else it
tumbles to the edge of the ascending column
of air. In either case the hailstone ther
falls back into the region of liquid drops
where it gathers a layer of water, a portior
of which is at once frozen by the inherent
low temperature of the kernel. But agair
it meets an upward gust of air, or falls back
where the ascending draft is stronger, anc
again the cyclic journey from realm of rain
to region of snow is begun; and each time—
there may be several—a new layer of ice
and a fresh layer of snow are added.

In general, as Dr. Humphreys points
out, the size of the hailstones will bc
roughly proportional to the strength of the
convection current, but since their weights
vary approximately (they are not homo-
geneous) as the cubes of their diameters;
while the supporting force of the upward air
current varies—also approximately, as
only the square of the diameters—it follows
that a limiting size is quickly reached.
It is also evident, from the fact that a
strong convection current is essential to
the formation of hail, that it can occur only
where this convection exists; that is, in the
front portion of a heavy to violent thunder-
storm. In other words, hailstones usually
fall just before the rain in a thunder-storm
or shortly after it starts to rain.

The older theory of the formation of hail
which meteorologists have entertained is
that the roll scud, see Fig. 2, formed be-
tween the ascending warm and descending
cold air, is the seat of hail formation, but
this is a mistaken assumption, states
Dr. Humphreys. Centrifugal force would
throw a solid object, like a hailstone,
out of this roll probably before a single
turn had been completed, he says. ge—
sides, and this objection is, perhaps, more
obviously fatal than the one just given, the
temperature of the roll scud, because of its
position, the lowest of the whole thunder-
storm cloud, clearly must be many degrees
above the freezing point. Indeed, as the
above calculation shows, temperatures
low enough for the formation of hail cannot
often obtain at levels much less than three
times that of the scud; and therefore, it
evidently is in the higher levels of the

cumulus cloud and not in the low scud, that .

hail must have its genesis and make its
growth.

So here we have two variations of a single
theory, which seems very plausible, and
in an interview with Dr. Scarr, head of the
New York City office of the U. S. Weather
Bureau, this theory and outline of the
formation of hailstones was upheld. Dr.
Scarr, who is an expert on the physics of the
atmosphere, agrees with Dr. Humphreys
(the eminent author of the book afore-
mentioned, and who is also Professor of
Meteorological Physics, at the U. S.
Weather Bureau, at Washington, D. C.),
that hailstones are not formed instanta-
neously or otherwise, due to any electrical
action. Some students of atmospheric
physics have advanced theories that hail-
stones might be formed by the terrific elec-
trical discharges occurring “in thunder-
clouds, particularly as pointed out in an
editorial on hailstones by Mr. H. Gerns-
back in the September, 1919, issue of this
journal; and there is some justification for
a theory constructed along -electrical lines
as to the formation of hail, for as Dr.

aaaress | Humphreys mentions in describing rain

and sleet:
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‘‘Water drops commonly do not unite on
collision, but rebound, as shown by the
scattering of a jet. This difficulty is met
by the fact, however, that when slightly
electrifed, Crops do unite cn collision,
as pointed out by Lord Rayleigh, together
with the further fact that rain is always
more or less electrified."

It is conceivable, therefore, that the
electrical theory might work out in several
different ways. Imagine, for example,
that a very high charge of electricity is
created in a certain region in a cloud by a
lightning discharge; then why may not drops
of water here and there be caused to combine
with the other drops, and form into a hail-
stone by a sort of rolling process as they
fall or are hurled thru suitably cold regions
at high velocity. One thing seems certain,
after studying the subject carefully and
that is, to form hailstones we must first
have a sufficient degree of cold or low tem-
perature, unless there is some other action
that takes place in the upper atmosphere,
of which meteorologists are not aware.

Diagram 3 shows how a drop of water
can be carried upward by the ascending
draft of air which occurs in the fore part
of a thunder storm as Fig. 2 shows, and
how this nucleus or frozen drop of water
will gather successive layers of snow—
ice and clear ice, by its repeated journeys
downward and upward until it becomes so
large that it is ejected or thrown out from
the upward rising air current and falls
earthward with ever increasing velocity.
It is interesting to note that while the hail-
stone or stones are forming, they will not
drop just where they are formed but at a
considerable distance further on, as the
storm is moving rapidly along. It is not
popularly known perhaps, that actual
measurements have shown us how thunder-
storms travel faster by night than by day
and faster over the ocean than over land.
The actual velocity of a thunder-storm
varies considerably but its average speed in
Europe is 18 to 30 miles per hour; while
in the United States it is approximately
30 to 40 miles per hour. Hailstones, or at
least the larger varieties of them, are fairly
infrequent and people who have lived in
the vicinity of Suffern their whole lifetime
do not remember of ever having seen hail-
stones larger than a hickory nut, except
once, about 23 years previously, at the time
a cyclonic thunder-storm past along the
Ramapo and Hackensack Valleys and tore
houses from their foundation and prac-
tically annihilated every building in the
town of Cherry Hill, near Hackensack,
and which storm Mr. Secor, of our editorial
staff, witnest personally. He also does not
ever remember of seeing hailstones meas-
uring 3" to 324" in diameter, except at
that time.

From the foregoing theory of hailstone
formation, it is seen that a thunder-storm
may produce hail along a certain part of
its journey, the hail then ceasing for an-
other part of its duration, etc. Such was
the case with the storm which took place
on July 31st, and it was very surprising
indeed, as an automobile trip after the
storm disclosed, that the path of destruction
created by the fall of large hailstones was
very narrow or about one-half mile.
People residing in towns just a few miles
beyond where the storm was so severe,
only experienced a fall of ordinary hail,
about tE: size of a pea or a little larger,
and could hardly believe that such large
hailstones had actually fallen at the points
mentioned, but photographs and actual
measurements prove it.
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Revealing Your

True Vocation
By Dr. M. P. VON DAVID, M.D.

(Continued from page 514)

Another point to introduce here is this:
There is no chemical reaction which is not
accompanied by an electrical disturbance.
However slight the reaction may be, an
electrical disturbance is present. Decom-
position of radioactive substances and brain
cells alike produce electrical disturbances.
In the realm of ultra-physics, matter and
electricity have receded to the same cavern
of cosmic mystery—the primordial electron.
When the electron travels in a straight line,
(as along a wire) an electric current is
produced. If the electron, along with
other electrons, revolves in orbits, to form
a miniature solar system, the result is an
atom of matter.

THOUGHTS OFFSET THE ELECTRICAL CON-
DITIONS OF OUR BODY.

It has been shown by psychological tests
that the state of a person’s mind greatly
affects his bodily resistance to the flow of
an externally applied current of electricity.
The electrical disturbances within the
person’s mind, as generated by the decom-
position of his brain cells during a thought
process, have their individual effects upon
every nerve and cell and gland of the body.
These effects tend to appreciably raise or
lower the person’s electrical resistance, in
the same manner as resistance coils shunted
in and out of a circuit will affect the passage
of an applied current. This fact, co-
ordinated with the other ideas of our dis-
cussion suggested this: Is it possible to
measure and register a person’s mental
condition by employing the organic elec-
trical disturbances within the person’s body?
It is.

Let us review briefly at this point, the
development of our idea: We first had some
evidence which suggested thought to be a
form of radiant energy. Radiant energy
is the resultant of decomposition, elementa]
or compound. We know that decomposi-
tion of brain cells occurs in concentrated
thought, and indeed, quite as surely tho
less intensely in any thought process; and
there is no evidence against assuming that
subconscious thought is quite as complete
a process of decomposition as focal thought
in consciousness. In fact this is not an
assumption at all; for, should we be required
to think of every muscle and bone which
moved before we took a step, our pedal

progress would be nil. Those functions
certainly require a subconscious expenditure
of thought, and this much alone is sufficient
to indicate that radiant energy is sub
consciously expended by the brain in the
most involuntary movements. Our next
step was associating decomposition with
electrical disturbances, which is a universal
chemical attribute. We could not hope to
effectively employ the actual body currents
directly, but we might expect 10 use them
indirectly, and interpret the effects which
they would induce.

INSTRUMENT FOR INDICATING PERSON'S|
VOCATION.

Three separate rooms are preferred
make an analysis of the subject. In t
first room there is nothing besides a pl:
table, a chair, and a blank wall in fro
of the chair; on the table are two sm
zups of mercury, covered by a layer of
salt solution. The plainness of the room
s to avoid anything which might detract
the subject’s attention during the analysis.

In the second room is a galvanometer,
which is of the recording type. In the
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third room is a compensating apparatus
which establishes an equilibrium between
the subject’s body resistance and a small
current supplied by a set of batteries.

The subject places the index and middle
fingers of both hands into each of the two
small cups of mercury on the table in the
first room. The salt solution insures a
perfect contact between the subject’s
fingers and the circuit which is broken be-
tween the cups. A few moments are spent
by a trained expert on the compensating
device, to establish a perfect equilibrium.
The subject fixes his attention on the blank
wall in front of him. Suddenly a voca-
tional word is flashed upon the screen before
him, then another. and another. A list
of over a hundred well-known vocations
are introduced to the subject’s mind, in
easy succession. He is given ample time
to fix his entire attention upon the word,
and to absorb the meaning of the kind of
work the word suggests. To watch a sub-
ject viewing this list, would give small
hint indeed of what was going on in his
mind. Slight facial expressions might be
noticed, and certain. words might demand
more of his attention than others. But
the real analysis is occurring in the other
rooms, on the recording galvanometer.

Without the subject’s knowledge, he is
affecting the resistance of his body by his
thoughts; and as these effects are positive
or negative toward a given vocation, they
are faithfully recorded on the moving ta
of the galvanometer. [}Activities which E:
may presume, or pretend to like, by reason
of parental or other coaxing will not affect
the readings; his real capacity for a given
vocation is registered without error by
the oscillograph. It is almost uncanny
to see those subconscious revelations
of relative adaptation for various forms
of life work. And every emotion, even
subconscious, is registered by its own pe-
culiar curve from the stylus or light beam
from the galvanometer.

The subject is alone; his thoughts are
.;?ontaneous and uninfluenced by others.

e is speaking, subconsciously, as himself
and not as parental fondness describes him
to the visiting relatives. The freedom of
mind-action avoids introducing errors that
a verbal examination would induce; for
a child would tend to answer as its parent
would have him answer, and there is often
a difference. The interpretation of the
tape requires an expert knowled of
‘“norms,”’ and would entail description of
technique out of place in this article.

Our cover illustration shows a modified
system for revealing your true vocation.
Instead of using three separate rooms, the
subject, and also the operator, are placed
in the same room together.

The subject sits in front of the blank wall f

against which are projected the various voca-
tions such as Doctor, Lawyer, Chemist,
Artist, Farmer, etc. The subject’s fingers
are immersed into the two cups containing
liquid . mercury and a saline solution;
the two cups are then connected with an
ordinary Einthoven galvanometer, which
registers the electric current produced
hysiologically by the subject himself.
he greater Kis interest—in other words,
emotion—the stronger his heart will pump.
This in turn gives rise to a larger current
which in turn is recorded by the sensitive
The beam of light from the
alvanometer plays upon a scale which is
idden from the subject. In other words,
he has no means of watching the scale
itself, which might distract his attention.
His whole attention is centered upon the
names of the professions which he reads on
the wall. The largest deflection on the
scale, carefully noted by the observer, is
written down by him and this deflection,
as a rule, will show the true vocation of the
subject.

galvanometer.

Accuracy

From the simplest test of
memory to the most elaborate
specifications, whenever an
order is to be given it is the cus-
tom of the vast majority of
people to put it in writing.

This constant writing of or-
ders is for the purpose of insur-
ing accuracy. People are
afraid to trust the ability of the
one receiving the order to get it
correctly, unless that order is
put on paper.

What a tribute to exceptional
skill and training, then, is the
record of the Bell telephone
system. Last year more than
eleven billion telephone con-
versations were held over the
lines of this system.

Each of these billions of con-

toward Better Service

versations required the giving
of an order to a telephone em-
ployee. Not one of these or-
ders could be put in writing.

Some of them were given in
loud voices, some spoken in
murmurs, some clearly stated,
some rapidly shot out. Yet so
remarkable a standard of accu-
racy exists in the service of the
Bell System that more than
ninety-nine per cent. of all such
orders were correctly received
and executed.

No other business is sub-
jected to such a test as this. The
record of the average of service
of the Bell System for the last
few months is proof that the
telephone has returned to its
pre-war standard of practice.

* BELL SYSTEM"
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world after you have finished school.
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International

WORDS OF RECENT INTEREST

zac, ace, barrage, Bertha, blighty, Boche,
Isheviki, camouflage, Lewis gun, Liberty
1d, Sammy, soviet, tank, war bride. These
“but a few of the thousands of late words—
clearly defined in this great work.

TL. Monsinee W..n.n...{

refer to Chapter One, Part Two, on aromauc com=
pounds. In its 11 pages, the nomenclature of the |
subject, orientation, grouping and other topics are
all lucidly explained, and this chapter ends like
many of the others,—with reference to other books.

_The index is quite adequate and the only possible
criticism that we can make is, that we would have
liked the book to have been a little more explicit in
its definitions.

We have noticed a few minor errors which should
bLe corrected in future editions. On page 42 the
formula for sodium acetate is inadvertently given as

_ acetic acid. On the next page araffin is incorrectly
derived, as afinis is an adjective and not a noun,
and parum is hardly to be rendered as no. He also
is in error in stating that the names of the higher ,
paraffins are derived “from the Lofin numeral for
the number of carbon atoms.” They are derived i
from the Greek numerals.

ELEMENTARY ENGINEERING. By
Ralph Preston Clarkson. — Profusely
illustrated. Cloth covers, size 53" by
734", 187 pages. Publisht by the D.
Van Nostrand Co., New York.

This valuable little manual gives the bases of |
electrical i ing with nu ous illustrations
and with a sufficient use of mathematics to give the
book true scientific value; a certain; number of ques-
tions and problems for answering and for solution :
by the student are also given in the work. A num-
ber of tables make it of permanent value and on the
whole it is a book which we are inclined to recommend
highly to our readers.

It is short and compact and if anybody will go
thru it as it should be read, and do the problems .
and answer the questions, he will certainly learn a
good deal.

THE COMPLETE AIRMAN. By G. C.
Bailey, D.S.C., R.A.F. With numerous
illustrations. Cloth covers, size 5}5”
by 834", 269 pages. Publisht by the
E. P. Dutton Co., New York.

We have before us in Dr. G. C. Bailey's exhaus-
tive treatise a contribution of importance, a k
devoted to the subject of airplanes. The
theory of flight, gencral mechanisms, the construc-
tion and materials used in airplanes, the camber and
other features of the wings, the control system,
fuselage and details of the engine are given with
full illustrations.
Other details of the airman's profession are in-
cluded, and for those who are interested in aviation, 1
I
|
|

as who is not, the book will make really interesting
reading, as it is devoid of too great a development
of the purely technical side. It is very fully illus-
trated and has a good index.

BRITAIN'S HERITAGE OF SCIENCE.
By Arthur Schuster, F.R.S., and Arthur
E. Shipley, F.R.S. Fully illustrated.
Cloth covers, size 5” by 734", 334 pages.
Publisht by the E. P. Dutton Co.,
New York.

Why a heritage of science should not be a world’s
heritage but should be restricted to a nation is far
from clear to the writer of this review. But when we
state that in this work the discoveries of the many
English scientists for the most part are the only
subjects treated, the initial bearing of the book be-
comes clear. It is excellent reading, not at all toa
technical, and there is so much personal interest in
the text, which really is in a sense a series of bio-
graphical notes, that it is as good or better reading
than many of the best sellers.

A very interesting feature is the collection of

rtraits. These are fifteen in number,—from Sit

saac Newton down to Lord Kelvin, Darwin, and

Lyle. The book receives our fullest commendation.
Its index is particularly commended for its com.
pleteness,

www americanradiohistorv. com


www.americanradiohistory.com

558 ’ Science and Invention for October, 1921

WWw americanradiohistorvy com


www.americanradiohistory.com

Scionce and Invention for October, 1921

www americanradiohistorv. com

55¢


www.americanradiohistory.com

WwWw americanradiohistorv com

Science and Invention for October, 1921


www.americanradiohistory.com
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How to Buil
/1« He Poy A.C.1

By H. JOHNSTONI
(Continued from page

form, such as shown at Fig.
structed for winding the stato
coils measure about 9/16” in
in depth. The other dimensi
in the drawing. Flexible lead
be soldered to the magnet v
in position with a string, bel
are taped. Ordinary cotton
34" wide is used and lapt al
its “width. The coils are 1
bending, the amount of cur
very slight. A piece of oi
Empire cloth should be cut to
iron stator pole before the coi
position, and this should be cut
so as to insulate between the
coil as at X, Fig. 1-A, to pre
and short-circuits between tt
and the windings. The oil
sulation around the pole sl
ranged to cover and extend o
- the coil also, uynder the co
plate, so that this will not
upon the tape covering th
dimensions of the four-copper ¢
are given at Fig. 1-D. Thes
be a little thinner or thicl
dimensions given, without
efficiency of the motor to ai
extent. The direction of th
revolving, is shown by the
right-handed or clockwise w
shading plates in the position
poles here illustrated. To
direction of rotation of the rot:
olt; A . C. mot(}r, ‘Et is necessai
the position of the copper s
That is, the four platg: wil
placed on the opposite corne
stator poles.

The four stator coils are
series, and the direction of
them is checked, if necess:
necting to a source of di
either thru a 100-watt lamp
D. C., or else to a source of b:
having a potential of 10 to
the polarity checked by mea
pocket compass held near
that they alternate as s
north, south, north. Each s
should attract opposite ends
pass needle. 1f tﬁls form of te
then by remembering which
and leads are arranged, the d
current passing around the st
can readily be traced, and
should reverse its direction
successive pole.

The bearing supports may !
several different ways and
the construction and form o
small commercial motors upo
some practical ideas in this
easily be gleaned. In any e
inFs should certainly be fitt
oil cups, which can be purch;
electrical repair shop sellin
supplies, etc.

is motor will be four
driving fans, either 10" or 1i
blades, or for driving rotary
radio sets, and other ligh
When the current is switch
stator coil terminals, the 1
starting and it soon reache:
1750 revolutions per minut
chronous speed of this m
R. P. M., but there is alw:
so if we allow 3¢. for this fa
net speed with load, ﬁgfl,xres
or practically 1,750 R. P. N
of an induction motor in R. ]
by multiplying 2 ti...es the
cycles per second by 60, anc
product by the number of stator poles. CONVEKIERK,  *= = v —=—=-—--- - -
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THE THIRD EDITION OF THE

CONSOLIDATED RADIO CALL BOOK

Very Gl'eat]y Enlarged — 192 Paaw 32 pages more than 2nd edition,

better paper, stiff covers, etc.

READ WHAT SOME OF THE |  Bome, of 1b fpeqie 1o R is” ratea: Tubie. for Bading. cabls
PURCHASERS SAY rharges to various poin 'eather Npom and hydrographic reports of
8.8. Newton April 26, 1921 the world; Time signal ucﬂan of the world: American, French, nmuh and "’Ep.
Claremont, Va. Canadian radio compass Inter~ational
Gentlemen :—Rec’d Iy'on.r new_ call abbreviations; High power radio * stations ¢ the world; Pnu schedules of .AMOONMUD ATED
book yesterday. It fine. Many spark  stations, OCALL _BOOK
cerely, The only book in print officially listing all the Radio calls as issued
T. T. Scholey, Rdo, Elsc. by. the Bureau of Commerce. nnun-eamuna-uuonmmwaudh
listed n.lnhnbeuu.lly. according names of veasels or land stations, and
Matzltuck. N Y. according call letters: i1 ot otations under U. 8.
Dear 8irs:—Received my 1 book Naval cont.rol. athd their dew calla

and it 1s vlo!l vlonh the

“ﬁ""' L o TRk e, Every New Amateur Call Is Listed

Aprtt 38, 1921 SPECIAL—Wireless Map of the World in
Bukhaanon, W. Ve April 25, 1021 Colors Given FREE With Each Copy

tlemen:—I have

iy ot e, Gl ok T ey Price $1.50 Prepaid

must say tint It Is wndcﬂnl and |

wou! " be withou l u'y o
o %.“ WAL Otiver, Either Direct from us or for sale by the following
P. 0. Box 127. responsible Dealers:
Am. Flectro Tech. App. Co., CIty | Hico Wireless Sup. Co M on, IIL } Noll & Co., E_P., Philadelphia, Pa.) schmidt & Co.. R., Rochester, N. Y.
Alamo Sales Corp., lndluupom. Ind. | Hickson Electr & ° Rochesier, N. Y. | Northwest Radio Serv. Co., Seattle, Wash. | Sears, Roebuck & Co., Chicago, L
American_Hdw. Stores, Bridgzeport, Conn. | Holt Electric Ut.ll. Co., Jacksonville, Fla. | N. 8. W. Bookstall Co., Sydney, Australia | gervice Radlo School, Washington, D. C.
Atlantic Radio Co. Boston, Mass. | Hughes Elec’l. Corp., Sgracuse, N. Y. | Pacent Hlectric Co., New York City | Shotton Radio Mfg. Co.,  Scranton, Pa.
Bamberger & Co., L, Newark, N. J. | Jenkins, r I, New Bedford, Mass. | Parks, Henry Francis, Butte, Mont. | gmith Bros., Sarnia, Ont.,, Canada
Benwood Rpecialty Co, St. Louis, Mo. Carlowa Rock Island, Il | Paramount Radio Sup, Co., Atlantic City | gmith Novotoy Elec., Inc., Charlotte, N. Q.
Brode Electric Co., Los Angeles, Cal | Katzenbach & Co., F. 8., Trenton, N. J. | Peariman’s Book 8hop, Washington, D. C. | 8o, California Elec. Co.. Los les, Cal
Brown, J. Edw., Glenbrook, Conn. | Kendall Co., W. D. ‘Worcester, Mass. | Penn Radio chruul Co., Reading, Ps. | Bouthern Elec’L Sup. Co., San Diego, Cal
Bullock’s, York, Neb. | Killoch Co., David, New_York C1 Penn, Marconi Wireless Schl Phila. | Southwest Radio Sup. Co., Dall Tex.
Bunnell & Co., J. H. New York City laus Radio Co., Eureka, Il | Phila. Schl of ereleu Tele. Phils,, Pa. | Sprott-Shaw SchlL Vancouver,
Burham & Co.. Deptford, 8. B. 8, England | Kluge, Arno A., Los Angeles, Cal. | Piedmont Electric Co., Asherille, N. C. | Sterling Electric Co,, Minneapolis. Minn.
California Elec. Co., Ban Francisco, Cal. | Krause & Co., A. F., Detroit, Mich. | Pioneer I-Zlocu‘c Co., 8t. Paul, Minn. | Stubbs Electrio Co., Portland, Ore.
Catton, Nalll & Co. Honolulu, T. H. Cusel Co., D. & ., Watertown, Wis. | Pit:s Co.,, F. D., Boston, Mass. | T & H. Radlo Co., Anthony, Kans.
Central Radio 0), Independence, Mo. | Lehigh Radio Co., Bethlehem, Pa. | Pitts. Radlo Sup. Co., Pittsburgh, Pa. | Tuska Co., C. 8, Hartford, Conn.
Central Radio Co., Kansas City, Mo. | Liberty Radio Sup. Oo., Chicago, I | Post Office News Co., Chicago, IIl. | United Elec. tores Co., Braddock, Ps.
Chase, Geo. H., Newport, R._L | Linze Elec’l, Sup. Co., 8t. Louis, Mo. | Precision E ‘Co., Clncinnat] 0. Warner Bros., Onklmdhm
Chicago Radio Ap. Co.. Chicago, T | Luther, H. E., Centerville, Ia. | Radio Dmrlbutm: Co., Newark, N, Whitall Electric Co., Westerly, L
Con. Radio & Elec. Corp. N. Y. City | McCarthy Bros. & Ford Buffalo, N, Y. | Rad‘o Electric .. Pittsburgh, White Co., The, Columbus, Ga.
Cutting & Washington, New York City | Manhattan Elec. S8up. Co., N. Y. & Chic. | Rad'o Bquipmen Boston White & Co,, Washington, D. C.
Delancey-Felch & Co., Pawtucket, R. 1. | Marshall-Gerken Co., Toledo, O. | Radio Equtpt. & Mfl. Co., Mlnnelpolh Williamson Elec. Co., Seattle, Wash.
Detroit FElectric Co., Detroit, Mass. | Meter Elec’l. Const. Co., Oshkosh, Wis. | Radioelectric 8Shop, Cleveland, O. Wilmington Elec, 8pec, Co., Wilmington
Dewey Sptg. Goods Co. Milwaukee, Wis. | Megberg Oo.. Leo J., S8an Francisco, Cal. | Rav-Di-Co., Chicago, Tll. { Winner Radio Co., Aurora, Colo.
Doubleday-Htll Elec. Co., Pittsburgh, Ps. | Mohawk Elecl, Sup. Co., Syracuse, N. Y. | Reuter Electrlo Co., Cincinn; O. | Wireless Mfg. Co., Canton, O.
Dumn, J. I, Pmden:. Cal. | Nat'l Runo Institute, Wuhlnnon. D. C. | R. I. Flec. Equipt. Co., Pruldma L | Wireless Press, New York City
Hectric Motor & Eng. Co., Canton, O.| New Fra Shop Milwaukee, Wis. | Riverside Laboratory, sukee, Wis. | Wolte Blectric Oo., Omaha, Neb.
S e S sttt ok | MmO Dm0 | b, o Nl | Bl tou RS G
.. . Auwu (] 19 'l mn. ews Co. &Mo! a8 . ore,
., W, Radio co.. ~Phila,, Pa.! Zibart Bros., Nashrille, Tenn.

Consohdated Radlo Call Book Co., lnc., 98 Park Place, New York City

—T INVENTORS

This company has specialized for n in the building of models, oloctromnotl. solenoids,
ete., and in developing inventiouns. ile we have never advertised except in some of our
former catalogs that we do this class ot work, we have had a persistent demand for such work,
and we now have decided to let the public know that we now do such work as a regular thlng.
We have, right here in New York, a well equipt shop where every kind of research work can
be dome, and any model can be built probably at & lower cost than anywhere in the United
States. This work is done under the personal supervision of

MR. H. GERNSBACK, &t o somce i ews

Mr. Gernsback has had past experience not only in developing inventions, but in patent
matters as well, and has given advice to thousands of inventors during the past fifteen years,
thru his Patent Advice Department in ‘“Modern Electrics’” as well as ‘‘S8cience and Invention’
(formerly Electrical Experimenter.) Mr. Gernsback understands the needs and wants of the -
inventor, being an inventor of several hundred devices himself. If you decide to entrust this
company with the building of your model or the developing of your invention, you may rest i
u:utred thst |\;oh work will be done under expert guidance. Let us have your inquiries, blue
prints or drawings,

This company builds models and shall be glad to assist you in obtaining a patent should
you desire us to do so. This company specializes in all electrical work, glass blowing, screw
machine work, etc,

E. (. CO., H. GERNSBACK, President 233 Fuian St, New Yark Chy
WHAT WE DO NOT DO:

This company does not buy inventions. It cannot finance patents, inventions | e——
or schemes. It does not give free advice promiscuously.
— et —— i

www americanradiohistorv. com


www.americanradiohistory.com

9%

T

»

L0 R] .

Science and Invention for October, 1921

[——

In this Department we publish such matter as is of interest to invento larl
to those who are in doubt as to certain Patent Phases. Regular inquiries .dzlo::.::: K ‘::::‘: Arl‘{-
vice” cannot be answered by mail free of charge. Such inquiries are publisht here for the bene-
ft of all readers. If the idea is thought to be of importance, we make it a rule not to divulge all
details, in order to protect the inventor as far as it is possible to do so.
Should advice be desired by mail a nominal charge of $1.00 is made for each question.
Sketches and descriptions must be clear and explicit. Only one side of sheet should be written
. om.

Dirigible Auto Head Lights Luminous Tennis Ball .
(488) Roy H. Williams, Brainerd, Minn., (492) Chas. Amis, Bluefield;W. Va., asks: “Do

you think I could obtain a patent on a_radium-
paint covered tennis ball for rx;lght games?”’

A. We do not believe that ium covered tennis
balls would be of any value, for the simple reason
that radium, unless impregnated with the rubber,
would wear off after the ball had received three or
four resounding smacks. In addition the tennis
ball would lack the resiliency which it now has.
Besides it would have to be pitch dark in order to
see the ball a condition almost impossible of realiz-
ing in the open.

Self-Lighting Cigarettes
493) E. H. Avey, Jr., Mesa, Arizona.Ao‘t_lbmits

enters an idea of a dirigible headlight attach-
ment fcr cars.

A. Automobile lights such as you have de-
scribed are the subject of a recent patent, and we
do not see how it is possible for you to obtain
a patent on your device without infringing upon

the one which is mentioned.

The device as described, consists of rods and
fevers and may be applied to any form of car.
In view of this we do not belicve you could

T  even obtain a patent.

Combination Fan and Heater

FOR Y

THIS FOR

'CEN

Before disclosing gotf:r invention to any-

one send for blank form *“Evidence of
C tion” to be

and witne

A sample form together with printed in-
structions will show Jou just how to work
up your ev and establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inven:
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-

p g to

of p t a of fees
sent upon request. Ask for them,—a post
card will do.

T
htaini hedul

288 OURAY BLDG,
WASHINGTON, D. C.
“Qriginators of form Evidence of Coneestion” "

e . . S a description of a cigarette which has a com-
migs? d{Qin;ng“:fko::he'l e&':]?‘c“’f‘l?-“;‘;h S:I?e. position head at one end and a striking surface on
blades of which are mounted special heaters. He
requests our advice. N .
. The idea which you have devised is indeed
very clever, but there are several drawbacks
to it.

We would state that there i3 a heater upon the
market at the present time which heats a gnd.
This grid is put in front of an electric fan and
so placed that it may be thrown in or out of the
circuit as desired. The fan can then be used
and by simply tumin¥ the switch again, the

- grid ‘will heat up and hot air will be circulated
thruout the room. The grid current may be
turned off again at will.

The idea of placing a
i blades of a fan is slightly
contains considerable merit,
less cfficient to use this form
mentioncd above.

You are quite right in assuming that a lar
area may be hcated or, rather, speaking in tech-
nical terms, the heated i

heater u the
different anpdtmtho it
it would be far
than the form

air is distributed better
than in those heaters which employ no air cur-
rent.

We would advise that you investigate this idea
and if possible build a working model of the
same and determine just how much more efficient
it is than the grid form of heater. by actual
measurement of the temperature in a given
rocm, using first one form of heater and then
the other.

Some More Perpetual Motion

(490) Raymond Leatherman, Chicago, Ill.,
submits a sketch of a device in which water
is pumped to a tank by a motor, this passes
downwards thru a water motor, which operates

a generator; the generator supplies current
for the motor-driven pump.
A. The scheme will never work for the

simple reaon that the cfficiency of a motor is
only about 80%. The efficiency of a water
motor is again 80%, and the efficiency of a gen-
erator only about 82%. The efficiency of a
pump is 905 .

Multiplying all these together, we get for the
efficiency of the entire outfit, 47.2G¢ and there-
fore, you will not even get one-half as much
power {rcm the apparatus as i3 put into it.

Ye Gods! Here It Is Again

(491) M. G. Levenson, Lawrence, Mass.
says: There is naturally a large amount of
pressure at the bottom of a ship. My idea is to

.- drill- a hole thru the bottom, connect this to
a'lplpe arranged like a syphon and the water
will flow up thru the bottom and over the side

A water turbine

of a ship due to the pressure.
can be_inserted for power.

Your idea of perpetual motion will never

work because the water ‘within a container such

as a ship will never rise higher than the water

surrounding the ship, even tho there is a

tremendous pressure at the bottom. .

Remember, that this pressure at the bottom is

« exerted in all directions, and that the instant

the pipe is filled up, a pressure within the pipe

of .437 pounds for each foot belo wthe zero line
will he realized iust the same as in the water.
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Florida Opportunity

To stimulate immediate sales, fine
large lots in Villa Tasso. the Resort
Beautiful of Northwest Florida, are
offered at bargain prices.

This is one of the loveliest and most
deairable locations on the whole Gulf
The townsite occupies a high

bluﬁ ‘on Choctawhatchee Bay and
commands a view of forty miles of
shore line. Wooded with magnolia,
holly, camphor, oak, pine, etc.
Splencﬁd health conditions. No mo-
squitos. Climate delightful summer

and winter.
Excellent hunting, deer, turkey, quail,
water fowl etc., in the immediate vicinity.

Wonderful ﬁ-lun.. Over 600 varieties of
edible fish native to these waters. Two-ton
devil fish for sportamen who want real thnll

in Gulf fishing. Plenty of ulver tal
:d rame b Pompanc. $pan bmlmel‘
sna - soa tmt. . _bnm,
pm other favorites.”

Bat| _beaches for both still water and

b. are unsu . Picturesque
walks nnd drives. Big resort and hunting
camp now being arranged for.

Lots here increased in value 609, tom%

last_year. An.mge)flnchmn ¢
or t
months. This property is excellent either for
a home or an investment. ndid lots,
50x150 foet at from QIW v . and not an
undesirable one in : Easy terms if
desired. Write for putlenhn.

T.V. ORR

Home Office:
DE FUNIAK SPRINGS, FLORIDA

ATENTS

mhnnhmﬂummwmn'a

sﬂn send Guide
?.mhd n&ggunjAt‘m m for our opinicn

RANDOLPH & CO.
Dept. 172 Washington, D. C.
NATIONAL PATENT
EXAMINATION BUREAU
Barrister Bldg., Washington, D. C.

Serves Inventors who desire to safeguard
their rights.

Before disclosing inventions to anyone, write
for information and advice.

Inventors

Before disclosing your idea to others write for our ‘‘Evi-

dence of Disclosure” form. Send sketch or model of

our invention for examination and advice. Ask for free

k ‘‘How to Obtain a Patent.” Avoid dangerous
'dolln Highest references furnished. Write tod.
Roberts&Co.. 14! Mather Bld=..Washineton, r)

PATENTS,

Send liminary _examination. '
Booklocfuc. %ﬁﬁm e m

e

Doctor Hacken-

saw’s Secrets
By CLEMENT FEZANDIE

(Continued from page 510)

L

suspended animation, whose solution ha
been almost within our grasp. The prot
lem really consists of four simple one:
1. How to put the patient to sleep. 2. T
find the best conditions of temperatur:
humidity and ventilation. 3. The bes
method of feeding the gubject artificially
if the catalepsy is to*)e of prolonge
duration. 4. The best method of awaken
ing the individual at will.

“As you see, not one of these present
any special difficulties. As regards th
first point, we may allow the patient to fa
asleep in the normal manner, just as a
animal does when it hibernates. The sec
ond problem is merely a question of ex
periment. The normal temperature of th
body is what I have found to be the bes
and just sufficient humidity to prevent th
drying up of the tissues. By keeping m
subjects in these hermetically sealed glas
coffins, I have no difficulty in achievin,
these ends. As regards feeding the sub
ject, this is only necessary in rare case:
With the living activities reduced to
minimum the patient can live for month
on his own fat. As to awakening th
individual when the experiment has bee:
carried as far as I wish, I find no dif
ficulty at all. For most practical purpose
only a short trance is required.”

“What do you mean by practlcal pur
poses?” asked the reporter in surprise
“You surely do not mean to say that yo
can turn this suspended animation to an
practical use?”

“Indeed I do, Mr. Rockett. In fact thi
very day I am shipping off to Europe te
thousand thoroughbred cattle of the high
est quality to replace those destroye
during the war.”

“And you ship these cattle in a trance?

“Say rather in a state of suspended ani
mation. To transport ten thousand liv
cattle across the Atlantic is a difficult anc
expensive matter, but I simplify it con
siderably by putting the cattle to sleep fo
the term of the voyage. I first drive th:
cattle into a large room which I fill witl
carbon dioxide until the animals lose con
sciousness. Then I drive oﬁ the ga
and my men load the unconscious beast
into air-tight chambers on the ship, whicl
are also kept full of carbon dioxide dur
ing the whole term of the voyage. O
the vessel’s arrival in France, the animal
are placed in pure oxygen and by the com
bined use of a pulmotor, electric currents
and heart massage we have no trouble i
starting the action of the heart and bring
ing the beasts back to life again, not :
whit the worse for their experience.”

“I see,” said Silas Rockett, nodding hi
head. *“I begin to understand how you
d|scovery can be very valuable in trans
porting live-stock. You can save spacc
labor, and food for the animals during
the passage. But in what way could you
suspended animation be of any practica
utility in the case of human beings?”

“I have already found several uses fo
it.” returned the doctor, “and new one
will continue to arise in the future. T
begin with, there is the case of would-b
suicides. I advertise in the papers offer
ing to put them to sleep for a term o
years. When they awake under th
changed conditions they are pretty sure t
have lost all desire to kill themselves.

“Then, too, I use the method for super
luous babies. I have already prevente

B T e ha e e wre 834 | several cases of infanticide. A young giri,

eas assured.
¥ B "Weshingwon, D, | whose life would be ruined by her baby,
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I regard as far and away the most valu-
able result of my search is a specimen
that I found completely embedded in the
ice near the northern coast of Siberia.
It is in such a perfect state of preserva-
tion that I am going to ask you to try to
resuscitate it.”

“Is the specimen still embedded in the
cake of ice?” asked the doctor.

“Yes, indeed. Under no consideration
would I have attempted to thaw it out.
I have the creature in the Bronx now,
Stlll embedded in the original block of

“And what kind of an animal is it?”
inquired the doctor.

The curator hesitated an instant. “It
is a pterodactyl,” he said.

“A pterodactyl!” echoed the doctor.
“You don’t mean to say it is one of those
flying- reptnles with bony, leathery wings
like a bat.”

“Precisely, and my specimen is perfect
to the very tips of its wings and claws.”

“But, man alive!” exclaimed the doctor
in excitement, “don't you know that the
pterodactyl is an antediluvian monster,
that has been extinct for hundreds of
thousands of years.”

“Certainly, but this specimen, caught in
the ice, has been marvelously preserved
and appears as fresh now as if still alive.
And that is the reason why, hearing of
your successes in cases of suspended ani-
mation, I decided to ask you to try to
resuscitate this monster for me. If you
can bring your apparatus up to my house
to-morrow morning, that will give me time

to have the creature thawed out slowly,
so that it wi!l be all ready for you—"

* * * * * *

The following morning dawncd bright
and clear, and %eforc ten o’clock Doctor
Hackensaw, with Silas Rockett and Cyrus
McAndrew, might have been seen in a
vacant lot in the Bronx, busily engaged
upon the task of resuscitating this primi-
tive antediluvan monster,—half-bird, half-
reptile—that marked the dividing line be-
tween these two great classes of verte-
brates.

The ungainly creature had been slowly
thawed out of its block of ice and brought
back to normal temperature, and it now
lay stretched lifeless on the ground. It
was a perfect specimen in every respect
—not a single flaw could be detected any-
where,

Doctor Hackensaw scrutinized the ani-
mal with the greatest curiosity, and he
shook his head as he gazed at the fierce
crocodile-shaped jaws with their rows of
sharp shining teeth.

“He looks like a tough customer, Mr.
McAndrews,” said he. “Have you got
some good strong rope to tie him with?”

“Yes, my chauffeur has just gone to the
house to get them. Hc'll be back in a
minute, so we needn’t wait. It will take
some time to revive the creature.”

Doctor Hackensaw was trembling with
excitement. The experiment he was about
to try was one which would mark an
epoch in scientific annals. Yet he was
strongly sanguine of success, for the crea-
ture appeared as fresh as if just killed,
and its tissues had the softness and
elasticity of rubber.

“The animal is in such a perfect state
of preservation,” remarked the doctor,
“that I do not think I shall need to intro-
duce new blood into the creature's ar-
teries. By the use of the pulmotor, with
pure oxygen, and a series of well-timed
electric shocks, we ought to be able to
start the heart beating again. A little
manual massage of the heart may be
necessary. but I doubt it. However, it
won’t do any harm.”

So saying, the worthy doctor dropt on

567

At Homein Y our Spare Time

EVERY year hundreds of young
men from all over the world
come to the residence school of the
School of Engineering of

Free Use of Special
Electrical Apparatus

These wonderful cleverly

Milwaukee to learn elec-
tricity in all its phases.
Yet we know that there
are thousands of ambi-
tious men everywhere who

Just Like
Going to
School

constructed instrument boards
—equipped with actual, prac-
tical electrical apparatus—are
furnished absolutely free to
each student while studying.
These laboratories are not
toys—but include the same in-

aspire to big jobs in the
great field of electricity, but who can-
not convenientlv leave their present
school. It
ain these
it this ex-
division
been
ed.

¢ knew
irom our
Jong ex-
perience
that the
ordinary
1 of teach-
electricity
home-
ly meth-
o the high
1 of Engi-
HCCTIE UL VW dURCC. and so, this
unique, new plan of giving each stu-
dent free use of a complete home-
laboratory system of actual working
electrical equnpment was conceived.
We know that it is the only practical

way to learn electricity at home!

America’s Greatest
Electrical School Brough\
to Your Home!

On this plan you can now secure almost
every advantage of America’s Greatest
Institution of Electrical Education right
in your own home! In this way this
famous school now gives the most thor-
ough  practical intensive _ home-study
course in electricity ever offered! It is
a specialized, graded course built up on
the most advanced ideas of electrical in-
struction. Thorough, yet simple texts—
graphically illustrated give the electrical
principles  which logically parallel the
practical experience gained in using thc
instrument boards. This amazing new
method of extension instruction quickly
makes any ambitious man a high-salaried,
clectrical expert!

www americanradiohistorv. com

 struments and devices which
the electrical man mects with in every-
day work.

You Can Fill One of These
Big Pay Jobs

The field of opportunity for the well
trained electrical man is practically unlim-
ited. Billions of dollars are invested in
this great industry. Thousands of men
are employed in it—but the demand today
is for men who are fraincd specialists.
These men command handsome salaries—
$2,500 to $6,000 and up to $10,000 a year
and more. Why don't you get into this
fascinating, highly paid ficld of work?

Write Quick for
Big FREE Book

Write quic
free book full
this astonish
ing new plar

Tells als
about Consul
tation Privi

leges with ou
great staffi o
electrical ex;
Free Employ
Bureau and

special se
Don’t delay!
the coupon n¢

The Milwaukee
-nd bﬂt equipped
500 students who

EXTENSION DIVISION

GCHADL of ENGINEERING

A ilwaukee
Dept. 6, 137-147 Broadway, Milwaukee, Wisconsin

Extension I)Mll

Seheol of Engineering of Milwaukee,

Dept. 6, 137-147 Breadway, Mllnuku. Wiscensin
Please send me free and without any obligation on my
part full details of your special new home-study course
in Practical Electricity.
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his knees, and, after adjusting his instru-
ments to his satisfaction, began slowly
kneading the chest and abdomen of the
reptile with his two hands. )

After fifteen minutes of this work, a.
shiver went through the reptile’s frame.

“It lives!” cried Cyrus McAndrew in
delight. “What a triumph this will be
for science! My name will go down to
posterity as the first man who ever
possessed a live pterodactyl!” And the
:urator’s face gleamed with pleasurec,
while Doctor Hackensaw continued his
mnassage treatment with ever growing suc-
tess. The reptile opened its eyes and
nade a feeble attempt to move its wings.

“Where the devil is James?” cried the

‘urator in_excitement. “I’ll bet anything
1€ stopped to flirt with the cook. Hil
lames!” he called. “Hurry up with those
‘opes !”’.
_“I'm coming sir,” cried a voice. Doctor
Jackensaw was rapidly increasing his
mneading motions, and, under his hands,
1e felt the creature’s heart pulsating faster
nd faster as the beats became more nearly
.crmal. Its wings began to move slowly,
nd its head to turn slightly.

Doctor Hackensaw ceased his massage
reatment, and disconnected the electrical
pparatus.

The pterodactyl rolled its eyes and
urned over on its belly. At this moment
ames came out of the house bearing an
rmful of ropes.

“Hurry up! Hurry up!” cried the cura-
or. “The creature is getting on its feet!
t is going to try to fly!”

Sure enough, the animal rose up on its
aws and flapt its powerful wings.

Cyrus McAndrews, fearing to lose his
rize, rashly darted forward to seize his
herished specimen by the leg. But the
rute, with a snap of its great jaws, seized
he poor curator by his coat and sent
im rolling in the mud. Poor Cyrus’s hat
ew off, and his bald head glistened in
he sunlight. Dr. Hackensaw, deem-
1g discretion the better part of valor, re-
ired to a safe distance, while James came
unning forward making a loop at the end
f one of his ropes, with the intention
f lassoing the beast.

But the pterodactyl was very much alive
ow. After flapping its wings a few
mes to make sure nothing was the matter
rith them, the uncouth antediluvian crea-
are, with a loud snort, stretched out its
at-like wings and soared away over the
»ps of the houses.

“Great Heavens!” cried the poor cura-
or, with difficulty regaining his feet.
Where in the world is the creature going,
nd how shall I ever catch him? If I lose
im, there’s a hundred thousand dollars
one! Quick, James, run out my airplane.
Il follow the creature in the air. He
ies slowly and we'll soon catch him!”
By the time James and his master had
isen from the ground, the winged reptile
as but a mere speck in the direction of
oney Island.

“They’ll have a free show there, today!”
aid James grimly, as he opened her up.
And now the curator’s hopes began to
se, for his machine could make a speed
f nearly a hundred miles an hour, while
1e pterodactyl flew but slowly.

And then the unexpected happened. The
reature was now flying over the Atlantic
cean and was some distance from shore.
ut the airplane was gaining rapidly upon

The animal, frightened by the roaring
oise behind it, endeavored to increase its
reed, but something went wrong. It's
eart seemed to snap, and the ungainly
>ptile paused a moment in its flight and
1en fell headlong into the depths below.

It sank like a bullet, and by the time
1e airplane had reached the spot, no *~1ce
f the brute was visible.
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Amplifymg Transformer
: Modd Uv—-712
Pnce, $7.00

A new mter-tubo tone-frequency

g transformer designed to

) mk_e iotron Detector, UV—200

and_Radiotron Amplifier Tube,

20],themost effective vacuum

. n, the market today. Tests
.lnve proved this conclusively.

lSpecul bulletin containing detailed
udah *and circuit diagrams for the
- use of UV—'llz will be sent upon
. requeat.

'l'l:m Standard Grid Leaks are in
use everywhere in radio circles,
from the largest laboratory to the
most humble amateur station. They
are of rugged construction, : and of
constant resistance.
These Standard Grid Leaks are an
absolute neceauty for stabilixing
the operation of vacuum tube de-
tectors and amplifiers.

Write for our Grid Leak Bulletin.
It the use of Grid Leaks
in radio-receiving circuits.

Standard Grid Leak
Complete, $1.25

Mounting only, $.50. Units any
value from .15 to 6. megohms, $.75

Radi

-

AMATEURS

. The four accessories
- hereillustrated are made
according to the same
high standards set .for
Radiotron Vacuum
Tubes—famous through-

out the amateur field.

IMPORTANT

Send 25 cents for the new
C. W. Transmission Book
and Catalogue of Radio

Apparatus.

DEALERS

Here is an unusual opportunity to handle
the products of the greatest organization
of its kind. Be one of the first to profit by

this line.
Write Today

For o . o

- [ A”

Battery Potentiometer
Model PR—536
Price, $2.00

Close variation of the plate voltage
of detector tube, Radiotron UV—
200 often means the reception of
otherwise unreadable signals from
greatdistances. Using our Potentio-
meter, Model 'PR—536, you can
really locate themost sensitive point
onthe characteristic curve. This po-
tentiometer is unusually well built
and superior to those heretofore
supplied to the trade. -

Thousands of these socketsarenow
in use throughout the amateur field.
They will fit the Radiotrons UV—
200, 201, and 202, insuring reliable
contact under all operating condi-
tions. Moulded unit made to fit and
last, and backed by the R C stamp
of quality.

Standard Bakelite Socket
for Radiotrons UV—200,
Uv-—-201, UV—202

Price, $1.50

Sales Division, Commercial Department, Suite 1805 :

233 Broadway, New York City
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'An Octopus
Never Liwv
i : (Continued from page

bubbles escaped from the oc
the taking of the scenes,

have aroused strong suspi
many people who viewed the
the whole affair was artificiz
and not the real thing. Sinc
shell or body is formed w
bottom, there is no material
air within the shell, thus pra
inating any buoyancy of the :
mitting it to retain its positic
bottom without employing
weight to hold it there.

bedy shell is fitted as can t
a number of flexible member:
semble the actual tentacles o
hollow suction cups and a
most realistic illusion ima;
cvolved by the sinuous an
movements of these tentacles
by the curling of the outer
thereof. Of course. if these
tacle movements followed e
any particular cycle or direc
dience would quickly notice
natural effect so desired by 1
would have been jeopardize:
to the highly ingenious me
for building the tentacles -
chains and multiple tubes.

the irregular impulses of con
plied, the illusion was perfec

When the air valves were ¢
ferent degrees the successi
about the body would expa
around in a realistic mar
the operator wisht to caus
to straighten out, the comp
applied to this particular
group of tentacles; he allc
in them to escape upward th
exhaust tube to the surface; i
undesirable air bubbles we
which would tend to spoil tl
we have already explained.
surmised, the inventor mer
patent describing this unusual
that his ideas can be applied
ing of sea serpents and other
mals.

The detailed construction o4
ical tentacles is shown in one
trations herewith. The spri
the canvas covers expanded :
ally, preserving the proper
yet permitting substantial
movement of the tentacle unc
of varying air pressures pro
casing. The inner tube forms
air chamber which, by virtue
will cause movement of the te
the resistance of the tapered
shown, when air is introdu
tube; the degre¢ of the mov
pendent to a greater or less
the amount of air which is fe
inner bag or sack, being with
moves with the latter under
the steel spring. The spiral ¢
a shape corresponding with
canvas casings, provides a 1
shape for retaining these.
panded cross-sectionally, bt
its coil-like form, this spring
paratively free movement of 1

Thus it is seen that by var:
sure and amount of air in th
the difference in value of the
as compared to the spring pr:
varied and the movements o
are thus controlled to a great
tent. The purpose of the
which has links of constant
size toward the outer end, is
by its wcight, the cffect of bt
the tentacle tube is inflated.
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Honolulu

comes to

Contxnental

(read this letter)

To-day I am sending you a radio again for
some wireless supplies.

You are getting me delivery in fifteen days
from the day I c-bre you, and that is some service
to the center of the Pacific.

(Signed) CYRIL 0. SMITH.

Permanent address, l'll']'he Royal School, Honolulu,
Our Service Covers the World.

The PHONETRON

Electric Sound Converter

More Than a Loud Speaker!

Designed for both reception and wireless
telephone transmission in place of a
microphone transmitter.

Price $45.00

ALL AMATEURS: Send for FREE descriplive leaf-
lets about Paragon and Phonelron, the improced
type of loud speaker. Creco Calalogue, 25 cents.

CONTINENTAL
Radio and Electric Corp.

J. DiBlasi, Sec. J. Stantley, Treas.
Dept. A19 6 Warren St. New York

RADIO
APPARATUS

SEND 10 CENTS FOR CATALOG

Money Credited to First *
Dollar Purchase

EMPIRE RADIO EQUIP-
MENT CO.

271 WEST 125th ST., NEW YORK CITY

UIJA,What Shall

l DO ms dd“l;m
advertising odm write J:’CO!U&

4) BRUEN AVE IRVINGTON. N. J.

R~
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The Amateur
Magician
(Continued from page 546)

to your commands, but it obeys me im-
plicitly,” and the ring again rose upon
the upright pencil held in his hand. He
awaited an answer from me and not find-
ing it forthcoming explained. “Again, old
timer, the blonde woman leaves a hair
there.” I didn’t see it but I said I did.
At any rate the photograph would show
how it works.
A POKER GAME TRICK

“And suppose I were playing poker with
you and you were supposed to get the
seven of diamonds, which card is upon
the top now. I would simply pass my
hand over the face of the card, thus, and
vou would get the two of spades, whereas
if I past it over the cards again, thusly,
I would get the ace of hearts.”

And right there before me just as quick
as a flash, the cards changed their faces
and were not removed from the deck.

“Oh, so simple, so simple,” he said,
“vyou know I hate to give these tricks
away, because there is really nothing to
them, but inasmuch as you want them.
why here they are. In this’ stunt the
forefinger of the left hand pushes some
cards downward from the back of the
pack. They are palmed in the right hand
and then placed upon the deck. The
fingers of the right hand are then closed
over the deck so as to make it seem that
some cards are being removed.”

Metal Phonograph

Records
By Dr. HARRY A. KNAUSS, M.D.
(Continurd focm pug? 520)

3

Best by Test

‘WVE can teach you to be-
come a Radio Operator
in a short time under our
course of systematic instruc-
tion.
Best Instractors
Short Courses

Latest Equipment

Werite for free booklet

Y.M.C. A.RADIO SCHOOL
152 East 86th St.
NEW YORK, N. Y.

‘“Best Radie School in the East”

ACE . i ACE

hours. The models are then replaced,
and the process goes ‘on continuously for
twenty-four hours, during which time
ught sets of twelve thousand each are
stript from the models. This makes a
total of 86.000 halves or 43.000 whole
records, in 24 hours.

After the first set of twelve thousand
is stript from its models, it is necessary
to center and trim, after which two
hundred halves are placed on a center
pin, with tin betwcen the backs, and a
disc of copper between the fronts.
This string of two hundred is then
placed in an electrically heated device.
and under pressure, the backs are
sweated together so that the result
is one hundred perfect playing rec-
ords. It is thus onl necessary to have
sixty of thcse “stoves” in order to put to-
gether the twelve thousand ‘halves. This
operation rcqmres less than three hours,
so that the “stoves” are ready for the next
set of shells when they come out.

The number of metal records and the
speed of production are entirely dependent
on the equipment, which costs only one-
tenth as much as that required for thc
corresponding production of the other
type of record.

The result speaks for itself. It has
scarcely any surface noise, due to the
ideal bearing surface of the mctal needle
on metal. It is so nearly indestructible
that only the most extreme mechanical
violence will destroy it. It is fireproof,
waterproof, acidproof, rustproof, un-
breakable, light in weight (weighing only
six ounces, which is two ounces less than
the common record of ten inches diam-
cter). The metal record can be sent
thru the mails without loss from
breakage. It costs less for packing and
handling.

ACE CW ln- ACB Reedvor

ducunce .....

it sliders §.00 l:loa't‘o'd punm $.35
out .l'l o . .o

The ACE bly the ideal

unit for nm-unr oxpoﬂmanu] work in connection
with CW Circuits. Comprises 40 turns of No.10 HD
bare copper, space wound on a hu formica tube
414 in. c.d. Two heavy pho ronze sliders
moving on solid }{ in. rods ol single turn vari-

ndon and assure positive e ocldal contact.
The ACE Receiver Cotd Binding Post eliminates the
lunn!ul 4‘cross pull” resul when or bind-
ox-

sts are
cur . wm and tear to take pllce near tumln.ll
or tips of the cord, r in b
WE CARRY [N STOCK AT ALL TIIBS A COI-
PLETE LINE 0!‘ RADIO ACC ORIES
Send 3¢ in stamps for uulog
m PRECISION EQUIPMENT CO.
Mem!| Incorporated Radi
AR.R l. Manufacturers of Ace Radio Products 8!8
Peebles Corner, Cincinnati, Ohlo
*‘You may pay mofe but you can’t ‘uy better'’

ELECTRON

istry

electrlclu

em-

To know one of these aclenoee mum to

understand the other,
Send dime (coin) for our big, illustrated catalog

of chemical laboratory supplies. Worth a dollar
to nn experlmen er.

LABORA'I'ORY SUPPLIFS CO ¢
Nlﬂ \'M Kuperior 9t Tm.

www americanradiohistorv. com


www.americanradiohistory.com

Science and Inventson for October,

The actual material used in the Duram
Disc costs less than six cents, which
less than that of the common record.

Being made almost entirely by clectr:
processes, the energy used can be obtaine
at a microscopic cost per record, whet
power is cheap and figures in on a year!
or overhead basis.

Thus it is seen that the metal record
scientifically correct. It is commercia
practical, and the product ‘is indestruct
ble. It can be cheaply"made and it is
better article than the present type.

A Simple

Vacuum Pump
By FRANK L. ABBOTT
(Conténued from page 533)

Experiment ,5. Take a thin piece ¢
sheet rubber, 3 or 4 inches square, tie int
it enough sand or shot to make it sink i
water placed in the receiver (see Fig. 9
Place the seal-plate on receiver and exhaus
the air, the rugber bag comes to the top ¢
the water, let the air re-enter receiver an
the rubber bag will sink. The experimen
shows that air can expand and contract.

Experiment 6. Put some water, whic
feels warm, into the receiver, and close i
with the seal plate. Exhaust the ai
rapidly; the water boils. The experimen
shows that the boiling point of water d¢
pends upon the pressure.

Experiment 7. Arrange an apparatu
as shown in Fig. 10. In size it must b
small enough to go into the receiver. Th
cork in bottle (a¢) has:been soaked in hc
paraffin or candle grease and fits the bottl
air tight. Cork in bottle () must be loos
enough to allow the air to go freely in ¢
out. (a) is half filled with water. Plac
the two bottles as connected in the receive
and put the seal-plate on. Exhaust th
air, the water in (¢) flows over into (b
a(td)mit the air, and the water flows back int
a).
The experiment shows the expansibilit
and compressibility of air.

Experiment 9. Procure a grape juic
bottle or any other strong bottle of simila
shape. Seclect a piece of glass tubing abou
one-eighth inch diameter and 5 or 6 inchc
long, draw one end to a point but leavin
the end open. Put the glass tube thr
a cork that will fit the bottle. Insert th
cork into the bottle with the drawn end ¢
glass tube inside the bottle, about thre
inches. Connect the bottle with the ai
pump by means of a short rubber tub
(see Fig. 12). Exhaust the bottle, pinc
the rubber tube and disconnect the pumg
put the end of rubber tube under water an
straighten the tube, the water will spur
up into the bottle. The experiment i
called a fountain in vacuum and shows th
great pressure of air. Allowing the bottl
to -fill as completely as it will shows ho
complete a vacuum the pump will make.

Experiment 8. A convenient way t
connect the air pump to a rubber tube i
to get an old valve stem from the inne
tube of an automobile, remove the cort
and grind or file one end to a round tap¢
(see Fig. 11). This will fit any size tub«
. Experiment 10. Procure a new or ol
valve stem from the tire of a bicycl
keep the core in it. Put this valve ste:
into a cork which will fit the bottle used i
Experiment 9 (see Fig. 7). Put a te:
spoon full of water into the bottle and shak
it up, then insert the cork, which has tk
valve stem, tightly into the bottle. Chang
the air pump back to a compression pum
or as it was originally. Connect the pum
to the bottle and put considerable a

sure into the bottle, holding the cor
in with the fingers. Suddenly remove tt
Sork and the bottle will be filled with
cloud of vapor. This is a beautiful exper
ment and shows how expanding air
cooled,
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. “RASCO HAS IT.”

nity what prompt shipments mean.

“RASCO HAS IT”

OR the past few months we have shown the amateur frater-
F 99% of all orders are

shipped within 24 hours and sometimes a good deal sooner.

The radio fraternity today understands perfectly that the word
“Rasco” is synonymous for service—marvelous service at that.
We are showing a few umsolicited testionials on this page,
selected at random from hundreds that have reached us, and we
only wish that we had sufficient space to print all of the enthusi-
astic letters. This company is unique in that it sells practically
no complete apparatus or instruments—only parts, raw material,

etc., are sold.

If you are interested in any of the goods listed

below, it is vitally necessary that you have our catalog in which
you will find all these goods.

WHAT THEY SAY .

Gentlemen: .
I received my vari-
ocoupler rotor some

time ago and it was
even better than I had
expected. The vano-
coupler I am using
sure brings the sta-
tions in Q. S. A.
Wilson Kohli,
851 So. Monroe St.,
Tiffin, Ohio.

Gentlemen:

Enclosed you will
find an order for some
of your small parts,
some of which I have
found to be entirely
satisfactory. 1f this
order is given the
Same prompt attention
as my first, it will af-
ford me the utmost
satisfaction,

W. E. Zingg,
112 Abbott Ave.,
Ocean Grove, N. J.

Gentlemen:

I received the order
you sent me in good
condition. [ ccrtainly
do appreciate  your
promptness in sending
out orders. I have
dealt with oth.r large

firms, but none of
them give as much
satisfaction as you do.
Leonard Mayers,
3809Hollybeach Ave.,
Woldwood, N. J.

Gentlemen:
I like your service.
Tlcrewith find another

order.
W. L. Fick,
3391 Hayward Place,

Denver, Colo.
Gentlemen:

The c¢nclosed order
is taken from the cat-
alogue of a {riend,
who twas very enthu.
siastic about your
rapid - service.

Milton Weidling,
870 Rockdale Ave.,

Cincinnati, O.

Gentlemen:

Have received two
of your “Rasco” Dials
promptly, and think
there is nothing on the
market equal to ‘‘Ras-
co” Dials, considering
quality and price.

Stephen S. Peszel,
210 Fourth Ave,,

Schenectady, N. Y.

Gentlemen

I received your cat-
alog and I am very
much pleased with it.
I have two of the lat.
est and supposed to
be best books on radio
and I find that there
are only seven of the
fifty hook-ups in those
books shown im your
catalog. Your catalog
is small in size, but I
have lcarned my les-:
son not to buy a book
because it is big and

- nice-looking.

Richard W. Silbert,
3821 N. 18th St.,
Philadelphia, Pa.

»

Gentlemen: \
I received the small,
shipment of parts from
you some days ago .
and am much pleased
with your promptmess
and care in executing
the little order. I en-*
close another order
for an assortment of
small parts amounting
to $2.86.
V. S. McGann,
Berry, Demoville &
Co., Nashville, Tenn.

WE GUARANTEE
EVERY ORDER
SHIPPED WITHIN
24 HOURS

100 Park Place
New York

DEALERS

GET OUR SPECIAL
PROPOSITION

THE *“*RASCO” CATALOG " wee"™ | -

There are many radie catalegs, but the “‘Rasce’’ cataleg marks a radical change for the simple reasen that it

CONTAINS 50 VACUUM TUBE HOOK-UPS

This is the one and unly radio cataleg containing such wonderful free information. <Complete hook-ups
of all important vacuum (ube circutis are glven in clear diagrams with complete explanation. Just to
name a few:—The V.T. as & detector; detector and one-step amplifier; regenerative circuit; De Forest ul-
traudion; V.T. to recelve undamped and spark signals; Armstrong circuits; one step radio frequency
amplifier and detector; three stage audio-frequency amplifier; short wave regenerative circults; V. T. radio
telephone ; 4-stage radio trequency amplifiers; radio and audio frequency amplifier, inductively coupled ampli-
tier: Armstiong superautodyne: radiy firequency amplifier and crystal detector; (.W. transmitters; self-
rectifying 2 tube C.W. transmitter; V.T. transmitter with 6 volt battery; radiophone uging plate and grid
;l.lt':grullll}cml:( one tube radio transmitter ard receives; 1 al radiophone; radiopl using Colpit oscil-

cireuit.

This list 1s only a partial one. You must positively see this wonderful book to lpmSg‘nle *,

It is made to fit the pocket—has neavy covers to withstand the wear and tear ch it is sure to
have at your hands because it will be yuur coustunt companion, ;

And Oh yes! Before we forget it. If you are in need of tho following, remember “‘Rasco has it.’”’ These
are only a few things contained in_this catalog. Lugs, Nuts, Dials, Knobs, Washers, Crystals, Litz Wire,
Selenium, Cord Tips. Cap Nuts, Tin Feils, Name Plates, Spring Posts, Swit:h Parts, Metal Ribboen,

sts, Switch Peirts, Switch Levers, Carbon Grains, Peinters, Contact
Points, Lew Meiting Metal, Carbon Dlaphrapms, Screws, Copper Strip, ‘‘Spaghetti.’’ Name Plates, Sliders,
Mion, Switches. Resistance Wire, Variccoupler Rotors, Test Clips, Condenser Plates, Condensers, Amtenna
Connecters, Threaded Bruss Rod, Ground Clamps, Ete., Etc. N
rJ"Zr”&'f.’r‘}'. mﬂ!l:'t;rl lo%';: ut:'us:m?&a. On u'c‘ount of its great cost, this catalog cannot be distributed
3 upon e . 2 .
pon recelpt o ]15¢ in stamps or coin.

following seven smizes have been found the most

Pl

01 32 M3 4 35 e W7

Our switch points are made of brass, nickel plated and polished, The

Remember that this business was originated with
the sole purpose to cater to the amateur who has small
orders. ALL OF OUR ORDERS ARE SMALL and that is
why your small order will never be side-tracked by us.
One trial order will make you a life customer. You can

S order from the above illustrations, *‘We
can only stick

you once,"” No. 301, (" 2 3", %4 thread. +..0ach, 30.03; doses, 30.38
Try us with & No. 302, %" hugh, 3{'3dia., ¢@thread.. .. .each, $8.63; doven, $0.38
50¢ d No. 303, %" 2 %4". 4-36 thread each, $0.03; dosen. 90.28

order, Ne. 304, 1§ dia.; 5" thickistem 4. .each, $0.6335 ; dosen. 30.00

No. 388, 35" dia.; %4’ thick; stem 4-38 .each, 30.0334 ; dosen, 90.00
No. 306, %4 dia.; %" thick; stem 4-36 each, $0.03)5. dosen. 9040
No. 307, %5 dia.; 44" thick; stem 4-30. each, $8.03}43 dosen, 90.00

Just a Sample Page from our Cate
alog. Order from this page if you
wish. All goods sent prepaid.

100 PARK PLACE, NEW YORK CITY  svoosisn 5V 2thritge, a.
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: ‘A Practical Radio
Telephone Set

By ARTHUR H. LYNCH
(Continued from page 536)

ST

shown in Fig. 2. It will be observed that
the same filter circuit, which includes the
units, (L) and (M), is used in both in-
stances. All the units enclosed by the
dotted lines, in Fig. 2, should be mounted
on a separate board, so that they may be
substituted for their equlvalents, in Fig. 1.

Fig. 3 represents a set which may be
used for telegraphy only, where there is an
A. C. supply available. This form of
set wasactually used by several radio houses
for_demonstration purposes.

Entirely assembled in a carrying case, the
outfit, shown in the accompanyin nllustra-
tion, measures 12x10x6 inches. It is ideal
for use in connection with lecturing, as it
incorporates a phantom antenna circuit,
with which it is possible to imitate exactly
the conditions which would exist were it to
be connected to an antenna circuit.

It has been found, in practise, that the
filaments of power tubes will last longer
when they are kept burning with a constant
voltage. For this reason terminals have
been provided, which are in shunt with the
filament hghtmg leads, so that an A. C.
voltmeter may be put in the circuit, that
this voltage may be watched.

LIST OF RADIOPHONE OUTFIT PARTS.
Apparatus in Fig. 1

A Antenna
B 1, Thermal Ammeter, cach.......coout.. $18.25
C 1,Inductance........covvvvvvennnn.. . 8.8
D 1, Variable Condenser................... 47§
E Ground Connection.
F 1, Condenser, .005 mfd., 1,000 Volt...... 2.00
G 1,Grid Condenser...................... 1.00
I 2, Rheostats.....ccovviiinncnecnnnennn. 1.20
1, 10,000 ohm, Grid-Leak............... 1.25
I, Motor-gentrator . 99.00
L. 1, No. 21A, Fixed Condenger.. ... 2,55
M 1, Two-coll 150 milliampere choke. 6.00
N 1, Slngle—conl 150 milliampere choke 4.00
o l No. US 100, Duo-lateral coil 1.30
P 1, No. 3, Acme, Modulation Transformer  7.00
Q l S. P. D. T. Switch .64
R 1, Telegraph Key...................... 00
S 1, Buzzer............................. 50
T l Microphone......... 65
U 1, Battery, 22!; volts.

V 1,6V, 80 A, Srwrage B.nur) RN .
X 10, No. 3 Spring(,onneuors Ce .05
Fig. 2.

All parts, bearing the same markings as
in Fig. 1 are duplicates. As previously
mentioned, the motor-generator is done
away with and the filament lighting bat-
tery may be put in the microphone circuit,
as shown. The parts which differ from
those in Fig, 1, , are included by the dotted
linesand 0] Io
Al 2. ?rIo U. v 216 20 Watt, Rectifier Tubes Sl 50
........................ 1.00
B! 1, 200 Watt, C W. Transformer. ........ 20.00
C 2 .001 Mfd. Condensers. ............... .75
D' 1, 5 ampere, Rheostat....... Ceeres 2.00

Fig. 3.

A Antenna

C 5 .001 mfd., Condensers, each..

D 002 Mfd Condenser, each..

E l 8 Mid., Condenser, each

F 2, 002 Mid. (,ondensers each .,

‘Note: The condensers, used in the feed-

back circuit, which are the four connected
to the t'our-pomt switch, (S!), may be sub-
stituted by a variable condenser havinyg a
maximum capacity of .001 mfd. Where
a dummy antenna circuit is not desired,
it is possible to eliminate the condensecrs,
(C), as well as the adjustable resistance,
(R), connected to the switch, (S). Ob-

- viously, the two switches, (S and S!), will
then be unnecessary.
Ground Connection.
1, C. W. Inductance.....o.coovuuen.....

Note: The pancake inductance shown

in the illustration may be had by using
half of any pancake oscillation trans-
former. In its absence, where the ordi-
nary form may be employed, the onc
listed will serve very well.

J 2,U.V. 202, 5§ watt, Power tubes........ 8.00
2, Standard Sockets.................... 1

R 2, Rheostats .

R! 1, 10,000 Ohm, Grid-Leak............... 3.7§

K 1, TelegraphKey................... .. 2.00

CWT 1, 200 watt, Power Transformer. . ..... 20.00

é’ééé

al7]

" From the fore omg, it will be seen that
the use of i especnall) where it is
possible to se(‘ure an A. C. Supply, is
neither a  costly or comple‘( problem

Certificate
That is
Worth

'S

GIVEN

Answer To This Problem

For Each Correct

188

_ 2

Butwon Vn 1 should ring bell .
hclls B and C In multiple.
B, and C in multiple.
push huttous permitted.
sketch on white

Conditions:

ﬁ

Butwn No. 2 should ring
Hutwn No. 3 should ring bells A

Only standard types of
No wire should cross another. Make
te paper and show Inside connections of buttons.

Here is a little electrical problem
that often comes up in house
wiring. Read the conditions
and send your answer. For each
correct solution we will give a
$5.00 certificate that is accepted
as cash on a Burgess Home
Study Electrical Course. We
will send the correct answer to
anyone who can't do it. Such
problems are very casy for those
who take the Burgess Course a
short time. They soon become
familiar with practical motor
work, alternating currents,
storage batteries, house wir-
ing, generators, etc., etc. In
fact the course covers Electrical
Engineering Principles and Appli-

ELECTRICAL

Easily Learned By The

BURGESS
ELECTRICAL
SCHOOL

BURGESS ELECTRICAL SCHOOL
745 E. 42nd Street

Dept. L

ENGINEERING

Principies and Applications

Practical Home Tralning of

cations as used in practical work,
It is easy to un- meeeeen.
derstand by any [ ]
one mechanically
inclined who can
read and write.
Letters from all
over the world
tell how Burgess
Home-Course
advances men
to better posi-
tions at better
pay. Send for
our catalog
which gives com-
plete information
with many pic-
tures and letters
from men and
boys who have
made a success
thru Burgess
training.

SEND COUPON FOR CATALOG

Send free catalog of full information.

Chicago

§ Dept. L, 745 E 42nd St., Chicago, IIl.
B ADDIeSS. ..o e

1 Burgess Electrical School,

GREAT MOTOR BARGAINS

offer a limited number of new % and Y4 H.P. alter-
nating current 60 cycle 110 volt single phase motors

suitable for washing
machines or home
use

14 H.P. 1740 Rpm

$13.50

3 or more $13.00 each
15 H.P. 1740 Rpm

$12.50 ="

3 or more $12.00 each

AT THIS EXCEEDINGLY LOW PRICE CASH MUST ACCOMPANY ORDER
MONEY REFUNDED IF MOTOR IS RETURNED AS UNSATISFACTORY
WITHIN THIRTY DAYS

Northwestern Electric Company

jnuyne Ave. and Tilden St.
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LEARN WIRELESS

AT HOME

The Demand for Good Wireless
) Operators Far Exceeds the Supply

The New York Wireloss Institute will make you an operator—AT
HOME—in your spare time—quickly, easily and thoroughly. No
i ining or o i é OuL H‘{:m'e{ Study
€ourse has been prepared by our Radio Expert, L. R. Krumm,
formerly Ghief Radio 1 Bureau N: N.Y. Ex-
g;rnable to impart their and technical knowledge to
OU in an easy 10 W stand way. The graded lessons
mailed you will prove so fascinating that you will be cager for the
nextone. The jnstruments fumisged Jree, will make it as easy to
earn the Code as it was to leam to talk. Al you will have to do,
to listen.

is
A Wireless Operator can visit all
Tr"d 'he ww“ ovu pans of the w?:'ld ':nd receive fine
may and maintenance at the same time. Do you prefer a steady
position without travel* There are many o?por!unitics at the nu-
merous land or with the C ial Wireless or Stecamship
Companies.
g:releu operators receive salaries
Blc SM-ARIB m $125 to $300 a month and it
E"“"ﬁ&'ﬁ"“ﬁ.‘:‘n’? K ==r earning power. T{:‘eer;
4 no % e
wmut yes‘aday were viluleu Openml are now

B adto Salescacn o tal-
j o~ “rics B, o

This wonderful Set for learning the code furnished
with our course

[
Instruments and Text Books
We furnish free to all students, during the course, fAe
rful reced and sending set ezactly as produced in
Hustration. -n-‘ot is not loaned but GIVEN toall
Stadants s 4 |

thout
FREE Post-Graduate Course ‘;,’.."‘“’.,‘.:‘,.' o soniet
A ooe month's rad Course, if you | E
Wcl‘: moomﬁhwe Schools | e

P
LU
Y. New Yerl We City--the
oioes sod Bioamablp Gou” | o
NEW YORK WIRELESS INSTITUTE
Dept. 218, 258 Broadway New York City

NEW YORK WIRELESS INSTITUTE

Dept. 218, 258 Broadway New York City

Send mc:. lir:eo(dasg.. your booklet "}‘iol‘lv to Become atn Ex-
i i u particul of your

ﬁﬁn?. :xd&!kg your Free Instrument offer. y

Null@ c ot teierenreonorserososenencsivesssaroosonannces

Address . o i i i e e

Cits or Town . ., .

of every
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sxﬂﬂ%ﬁaé&ngg(;

Surveying pays big salaries. And tne
work is pleasant and in the out-of-doors.
It takes you all over the world. Best of
all, you can learn quickly. Many Inter-
national Correspondence Schools students
have secured positions on a surveying
corps or in an engineer’s office after
studying only three or four months.

You can do as well. Send in the coupon
today, -and, without cost or obligation,
let us tell you how you can prepare for
success in the spare time that now goes
to waste,

- e == o= e o TEAR OUT HERE = — o= o= — —
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6297-B Scranton, Pa.
Explain fully about your Course in the subject marked X

|

DRAFTING Eleotrieal Mnrdshf

Neehanieal En Statienar: fd Salesmanship
Snrvog.l'n( Olllllln't’l! Beokkeoping
Civil 1glneerlnl AUTONMOBILES Civil Service

ARCHITECTURE STENOGRAPHY Mail Serviee
Name.
Street
Addr -
City. State

Can Human Eyes
be Transplanted?

By WILLIAM M. BUTTERFIELD
(Continued from page 521)

The most noticeably remarkable opera-
tion on the eyes heretofore attempted is the
removal of the lens for the purpose of re-
storing sight. It is not generally known
that vision is possible with the lens re-
moved, but the records seem to prove
that indistinct, but positive vision is ob-
tained in this way. It resembles in prin-
ciple, the practical application of the pin-
hole camera which can be used to pro-
duce some very creditable pictures.

Pneumatic Tire
Substitutes
(Continucd from page 515)

RO

several magazines, a form of liquid filler,
which was to be pumped into the inner
tubes of auto tires, and which was sup-
posed to form a gelatine-like mass, so as to
protect against punctures for about one
year. Nothing more has been heard of
this proposition, and it evidently did not
prove entirely successful. An old trick
that boys have used on bicycles, for 15
years or more, is that of filling the inner
tube, or at least pumping a considerable
quantity of molasses into it, in order to
make it self-healing in case of puncture.
The editor recently experimented with
large flake natural grafite, and it has oc-
curred to us that hereisa trick worth trying.
Whg’ not fill the inner tube with flake
grafite, which seems to possess a marked
resiliency, and at the same time it forms a
filler of the lubricating nature—possibly
the inner tube could be filled with flake
grafite and then inflated with air. Some
such arrangement as this may serve to re-
duce the troubl: from blow-outs with the
consequent total deflation. Recently there
has been developed a so-called self-healing,
puncture-proof inner tube and one style of
this, which cost about as much as an
ordinary tire-shoe, takes the form of an
extra heavy rubber tube.

. A Scientist’s Dream

of Future Movies
i (Continued from page 512)
§

it an S

i1 the process could be restricted to colors
of practically single wave lengths for each
picture, the selection would on the face
of it be simplified. Color is subjective as
well as objective. For instance, yellow is
not necessarily produced by waves of a
very few lengths, corresponding to the
spectrum in the neighborhood of the so-
dium lines. A particularly puse yellow.
as far as the effect on the eye is con-
cerned, can also be produced by mixtures
of colors. Thus, what seems to the eye to
be true yellow, when analyzed by the spec-
troscope, may show no trace of primary
yellow light, but only red and green light.
The eye in such a case may seem to see
pure ycllow. but is rcal'y acted on simul-
taneously by red and green and no yellow
is present.

The motion picture film would not de-
part in any manner from the ordinary
film in use today. Each projector. how-
ever, will be provided with a solenoid gen-

erator which operates directly thru gears|"

and communicates by means of wires with
another room. In this rou.n will be tne
assistants and their respective phono-
graphs. It is their duty to place the rec-

ord upon the phonographs in proper
order and at the same time to see that a.
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ACME -

AMPLIFIER
DETECTOR

WHEN on your vacation,
take an ACME amplifier
and detector. Small, efficient
and reasonably priced. At all
leading radio dealers.

ACME APPARATUS COMPANY

196 Massachusetts Avenue
Cambridge, 89, Mass.

and radio s and mansfacturers

Z. R. V. Variometer for $
Short WaveLengths

plete catalogs of Radio Apparatus %
Com sent for 6 cents In stamps.

CLAPP-EASTHAM COMPANY
131 Main St. Cambridge, Mass.

NEW MOTOR BARGAIN

ll!.og_ouu
Machines,
sewing Mache
Bottle ' Washers,

Ete.
Satisfaction
teed of mobEY Lo

mu.anted catalog of motors and supplies FREB

HYRE ELECTRIC CO.
631 F South Dearborn Street Chicago, Ml.

LEARN WIRELESS
At the OLDEST, LARQEST and BEST EQUIPPED
school of its kind in New Thousands o
patisfied graduates all over the world. Splendid

opportunities in the Merchant Marine. y and
E&g:ing classes. Start any Monday. Illustrated
Prospectus for the asking. )

EASTERN RADIO INSTI{TUTE
899E Boylston St. Boston, Mass.'

W $7.00 to $18 w pair and
© .00 .50 an as
gxm‘e’.my charges. profl "D%e furnish

guaran! K

you ralse. Use back yard, barn, boxes and

runways. Contract and Illustrated Cata-
Standard Food 2 Fur Ass’n

401M Broadway New York
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FREE LESSONS
IN MUSIC

Largest School Makes Wonderful Offer to
Ambitious Students

An opportunity that will be eagerly seized
b{ ambitious music lovers, both young an

d, is being extended during the summer,
by the largest school of its kind in America,
the U. S. School of Music of New York
City.

By an entirely and amazingly simple and
easy method for teaching music—a system
originated by this institution—more than
250,000 pupils have been successfully
trained in their own homes to play the
Piano, the Violin, Mandolin, Bazjo, Organ,
Cornet, Harp, Sight Singing, Guitar, ’Cello,
Clarinet, Trombone, Piccolo, Flute, Uku-
lele, Saxophone Harmony and Composi-
tion, Voice and §peech Culture, and Drums
and Traps.

wumy 1amea mtnela Msmou mny
tl ned n _an sccurate. hrn
wmlebook— ‘"HOW TO STOP STA El}r§ ' lt

A i e S AN P LA
STAMPS! ] A“ Dlll. British Guiana

Pol'mg’::I dia \'gx:ezudnm.‘“'
etc., only 10c! looandm e Jog0 al :mi fl 2
t‘l.%l’lnlhel 24.52; 1 00 dift, U U8 5«-“1001')1:1""0“".
5 ‘als sen (-\ T, t

stmmn' miﬂ B. Dmver, l)(‘:)pto( rl,onu:mn;e.e(‘olcl) Buy

d | be obtained as desired and in exact ac-

.| pass thru it.

.| certain colored light to pass thru it.

" rain.
, ported just below the balloon,

record is always in placc, the phonograph
being of course operated by solenoid
motors driven in step by the solenoid gen-
erators connected to the operating mech-
anism of the motion picture projectors.
In this manner absolute synchronism be-
tween the film and the reproduced phono-
graphic music is possible. This phono-
graphic music is then in turn transmitted
telephonically by wires to the various
theater chairs, where, by the selective
switching device, the proper music may

cordance with the particular pair of
glasses removed from the rack on the'
back of the seat immediately in front of
the spectator. These projectors are inci-
dentally provided with a color filter, which
will transmit ony red, gieen, or some
other colored light of a very pure charac-
ter, and will conform to the variety of the
lenses used for the receptlon or the vis-
ualization of these pictures by the specta-
tor.

The general idea would be to find by
experiment for each colored projeciion a
glass or colored celluloid which would
only permlt the light of one projector to |
Suppose we had two pieces
of glass, one which would only permit Ia
t
is perfectly evident that if over this we
placed a second glass which would only
permit the residual colors of the spectrum
to pass, darkness would ensue. The first
glass would be opaque to the colors pass-
ing the second, and the second glass to
those past by the first.

Can We Make Rain?

By Prof. T. O'CONOR SLOANE, Ph.D.,LL.D.
(Continued from page 500)

R

Carl Barus of Brown University has
pointed out, wherever you find a suffi-
ciently intense ionization, there, also one
may expect to find active nucleation, and
conjointly the condcmatnon .-
vapor. which may be in the +
the nuclei so produced; but, :
authorities have pointed out, if
vapor is present, there can be no
tion or rain.

USING X-RAYS TO PRODUCI

Mr. Balsillie’s scheme was
and described at length in the

“issue of this journal.

It is well known that X-ray
strong ionization and it was t
erty or virtue of the X-ray tha
intended to make use of in ca
The powerful X-ray tube

having a metallized” surface.
charged to a potential of abot
volts.

Our illustration shows an ide¢
H. Gernsback which was print
May 1911 issue of Modern Elec
idea comprises a tower several
feet high extending straight ug
atmosphere. Half way up we fin
ber of large spheres rotating a
lower tower which is stationar
spheres are spiked, in other w
have innumerable little points,
being to dissipate the electric e
thereby ionize the air.

The top of the tower comprise:
aerial system such as used for th
now-a-days and this part of the
volves. High frequency dischary
loose from these wires in cas:
which will be precipitated as mo
is interesting to know that :
Gernsback’s project at that
merely a dream, the idea has
been tried in London to dissipa
mous fog and some encouragi
were obtained.
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Get This Valuable

HAND BOOK

of practical everyday prob-
lems and shortcuts In

ELECTRICITY

covering drawings and diagrams of Electrical
Machinery and Connections—Starting Boxes,
Elevators, Controllers, Street Car Controllers,
Tn 'mer ! L ing Circuits, etc.,

Electrical Mathematics,
erm%:bles. Alternating Current Calculations,
etc. formulas, with problems worked out,
showing their use.

Price $1.00 Postpald.
If you decide not to keep it, your money will be
returned. .

Here’s a Complete Manual of

AUTOMOBILE

Electrical Wiring, Lighting, Starting Batter-
fes, ete.

Nearly 500 large gues covering all automotive
e complate wiring diagrams. Price $3.00;

comp . ce .00,
Postp-clg. Satistaction guaranteed

T ded.
THE BURGESS COMPANY
Yorke Burgess, President
Consulting Electrical Engineering
750 E. 42nd 8t., Dept. L Chicago

Power Plants, R. R. Signals, Electric Raliroads,
Motor Troubles and lndmmﬂmﬁolblems. In-
ca

ur, on Subjects.
Inventions and Patents Perfected.

or money

Our SdaKMcM will stop that
Send for free 200 page
weeks® &ﬁ? A
The Lewis School
Lewis Bldg., 71-77 Adelaide 8¢., Detroit,

“ﬂlltlm lnw w
teedmm.bo(f.
or Stammerers
Miob,

ER|

BooKworms
By WILLIAM R. REINICH

(Continued from page 513)

The silver-fish will nibble the coated
papers and developed photographs.

One will often notice among papers or
books, tiny little insects, although it takes
a sharp eye, so rapidly do they run to
hide in a crevice or to get on the under
side of the page. These are known as
book-lice, and although at times they are
very numerous, no proof has been pro-
duced of any serious damage done by
them.

Leather bindings are subject to the at-
tacks of beetles and the roaches. The
beetles bore holes into them, while the
roaches eat pieces of the leather. Both are
attracted by the fats and oils left in the
leather, even after the leather has been
tanned.

The cloth bindings are often ruined over
night by the roaches, who scem to have
a great desire for the dyes and pigments
used in dyeing and filling the cloths. The
roaches suck the pigments and dyes out of
the cloth, leaving many discolored spots.

Many remedies have been proposed and
tested. What one experimenter will call
a success will be named as a failure by
another. Various varnishes, drugs and
placing the books in airtight boxes and
subjecting them to a fairly high degree
of heat or the effects of poisonous gascs
have been tried and success is doubtful.
The bookworm, like the classics, continues
to live.
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Buite 369, 70 5th Avenue

'Expert |
Testimony

“¥ N my 18 years of using broom handles,
screw drivers, and other handy things
to locate sounds with, I have never had

anything that could beat the Stethoscope.

If T could not get another, $100.00 would

not buy mine." (From an automobile ex-

pert, name on request.)

By following the directions on
our sound chart, the

(Patents peading)

Mechanical Stethoscope

will enable Jrou to detect instantly, any

knock, grind, or other trouble anywhere
in your car—as well as an expert auto
mechanic.

The Stethoscope is equally good for a
gas en ine, motor generator, or an other
type o running machinery. A little prac-
tice with the Stethoscope will make you as
proficient as a mechanic with years of
experience. It will save you many times
its cost in time, trouble and money.

PRICES

Stethoscope, with chart, postpaid............. $7.50
Sound chart, separate, postpoid..............

The chart and Stethoscope are invaluable aids

order nowe !
Skinderviken
Transmitter
Button
Theoriginal and
genuine. Be-

ware of inferior
imitations.
Price of this
$1700 postpaid,
of postpal

complete wltl:
all instructions
for use. Or send
for free litera-
ture.

GENERAL SOUND
TRANSMISSION CORP.

Room 1002, 114 Liberty St., Nm York
Responsible dealers are insited lo write for profitable sales plan

Don’t Wear a Truss

1tee
Your Comfort

BROOKS
_ Marshall, Mish

DEAFNESS 1S MISER
I know because I was Deal tddlhngl&ln‘ ;
for over 30 years. My I?;l‘nh.& s >

Drums tored ear!

Noises, xdwm%nmm They are
Meg . Cannot be seen when worn. It
tive when Mn:lnl,ll

Prront 1 Fhotly Bericored Necorst

Drums. to
*Unseen Comforts.*’
‘Bookiet and my swo!

¢

1]

A% 0. LEONARD
New York City

"““':tnnga..‘?u‘.‘”#‘u
™ ont of how X recow-

)
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- Radio Specials

Testing Insulators
and Controlling
Power Systems

by Radio
s (Continued from page 535)

them, so that the test experts, who are
to use this apparatus for spotting defec-
tive insulators, can try out the whole af-

fair and familiarize themselves thoroly

with the cffects obtained. It will be found
that when traveling parallel to a high ten-
sion transmission line, a steady humming
note will be heard in the receivers. due
to the current produced in the loop an-
tenna by the electro-magnetic field sur-
rounding the wires on the transmission
line. By.employing suitable filter circuits
for tuning out this sound it could be elimi-
nated, but once the operator becomes ac-
customed to it, this will not be found
necessary.

Our second illustration shows another
idea suggeésted by Westinghouse experts
namely, that of controlling sub-stations on
large electric power distributing systems
by radio. The radio control station, fitted
of course with a sufficiently powerful
transmitting set, is located at the main
central station of the system. In the
radio control room there are switch-board
panels containing the necessary volt-and
ammeters connected to the different dis-
tributing circuits to and from sub-stations,
so that the radio operations can be checked
up. The transmission and recception of
radio signals has now become so well de-
veloped that they may be relied upon more
in many cases than wire systems, par-
ticularly in time of storms, when lines
are liable to be blown down.

The electrical engineer has borrowed the
ideas developed by his co-worker, the
radio engineer, and has fitted them into
his “scheme of things” when it comes to
laying out great elcctrical distribution sys-
tems. Special selective relays have been
devised which represent a wonderful ad-
vance in the technique of radio control.
Much of this control work has been
made possible by the advent of the va-
cuum tube or audion, which is always
sensitive and ready to pick up and inter-
pret any radio signals which may be re-
ceived on the antenna. So now we find
that a radio expert controls the opening
and closing of switches at a sub-station
located possibly 25 to 35 miles away over
the mountains, simply by opening and
closing his key. Rotary converters start
up and stop at his command, while 100,000
volt switches fall into and out of step,
sending the invisible electrical energy over
the fine copper wires which lead over hill
and dale for distances of 150 to 200 miles
or more.

BLOOD PRESSURE CONVICTS
MURDERER

Scientific instruments were used recent-
ly to determine what William A.
Hightower knows of the murder of
IFather Heslin, the crime with which he
is charged. Ilightower was subjected to
a severe cross-examination while delicate
recording instruments indicated changes in
his heart action and respiration as h
answered leading questions. :

When he was asked point blani: if he
murdered Father Heslin, ITightower’s
blood pressurg went up 32 millimeters, ac-
cording to August Vollmer, Chief, and Dr.
J. A. Larsen, medical adviscr, to the
Berkeley Police Department, who con-
ducted the examination.

An “open verdict” that Father Heslin
came to his death “cither by blows on the
head which fractured his skull or by two
gunshot wounds” was returned by a Cor-
oner’s Jury today.
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Accomplish Your Ambition

The field of electrical engineering offers
wonderful opportunities for trained men to
direct and carry out great industrial and
commercial projects. Get a thorough and
practical training here in our course of

Electrical
ineering

with B. S. Degree In 3 Years

A £, 1 o‘ P ialiate i. 1 A3 h A 3 d
ambitious young men to sure success. Why not you?

If you are lacking some preparacory studies you
can make them up here as you go along. This is an
exceptional opportunity to become an electrical
engineer in the shortest possible time.

ELECTROTECHNICS
plers” trined “sctrotechoiien "t o B
suc| ons i
Girector ol construction:  shpeinsenden of oaent:
nance, chief draftsman, etc. The electrotechnician
is the man between the Electrical Engineer and the
Electrician—a well-paid positi and a i
stone to higher executive work. A grade school
diploma or equivalent admits you without examina-
tion. New terms open every tine moaths.

PRACTICAL ELECTRICITY

In this complete 6-months’ Electrical Course—8
hours daily—you can learn house, factory and theatre
wiring, testing and meter work, A. C. and D. C.
motor tall pairing ai i in-
cluding shop work in A. C. and D. C. Armature
Winding and all y h i
WA B-month';CourmncA&“C. and D.hC. Armature

inding or'a 3-months’ ree in Light and Motor -
Wiring is offered to those with lll;l.l‘lﬁd time and

MECHANICAL DRAFTING

Drafting is the stepping stone to many executive

| positions. Draftsmen are always in demand—and

can always earn a good income. Learn it at day or
evening sessions.
AUTOMOTIVE ELECTRICITY.
Electrical inlists who instinctively di
l l .e' - L - 1 (%) 4
w’twm and are well paid. Command the

ig j ialize  in starting, lighting. ignition
and storage batteries.

There are millions of ute biles. motor ki
tractors, motorcycles, air craft, farm lighti ts—
and but few real experts who can put tmg.phnﬁw
right on electrical troubles. Eight specialists teach
this course on actual standard equipment—3 months’
day hool he' ing school, or through
home-study.

1 cl are now izi -

Fill out the following coupoa and mail it today.

GEHaDY of ENGINEERING

OUNDED 1905

School of eering of Milwaukee,
Deépt. S.1.-8 147 Broadway, Milwaukee, Wis.

Without obligating me in any way, pleage mail free
illustrated book and further particulars on the course I
have marked with an X.

C Electrical Engineering

C Electrotechnica

C Drafting

C Automotive Electricity

C day T evening [ bome-study

Practical Electricity—

C 6 mo. complete course

C 3 mo. Armature Winding course

C 3 mo. Light and Motor Wiring

Name.........cooovvvivinnnn Address. .. ............
03 15 Suaate....... ...l
ABC. . ettt et ra e Education..............
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Science and I[nvention for October,

made every month by reliable firms,
of the month.

accepted.

Ten per cent. t for 6 i

EXPERIMENTER PUBLISHING CO.,

Advertisements in this section twelve cents a word for each insertion.
should accompany all classified advertisements unless placed by an accredited advertising agency.

, 20 per cent. di for 12 i Objectionable or misleading advertisements not accepted.

Advertisements for the December issue must reach us not later than October 22_

The Circulation of Science and Invention is over 135,000 and climbing every month
INC., 236 Fulton Street, New York City, N. Y.

Name and address must be included at the above rate.

O pportunlty Ad -lets

YOL will find many remarkable opportunities and real bargains in these columns.

It will pay you to read and investigate the offerings
dealers and amateurs from all over the country.

No matter what you may be seeking, whether sup-

piics, automobile accessories, the opportunity to make meney, or anything else, you will find listed here the best and most attractive specials

Cash
No advertisement for less than 10 wards

Aeronautics

Agcnta Wanted—Contlnued

Boolu—Con tin ued

Perpetua otion, ercy Verance. A history of
the efforts to discover same from earliest days .o the

present, togcther with a sclentific discussien regard-
ing the vossibility of fts ultimate achievemw .. Pro-
fuvely fllustrated, 357 pages. Price postpaid, $2.00,

The ~ Enlightenment

Speefalty Co.,
Edwardsville, 111 pocialty

305 Fourth St.,

Beys, bufld this three-foot model weroplane. Parts Agents. Hig returns, fast nﬂlco seller; rticulars
complete, $1.50.  Circular free. g Aere  Shop, 30530 and samples free. One Dip ’en Co., 12 Daily Record
1bi Detroit, Mich. Blde., Baltimore, Md.
Agents—200 per cent. “profit, Wonderful Title artiele;
1 something new:; sells like wildfire; carry in pocket; wrl

Autom‘,bduc at once for Free Sample. Albert Mills, Gen, Mgr., 5110

Am-:‘bl;o l.rhvum. Gn;uem-. ll«hlanlu. ﬁwﬂr- Amerfcan Bldi., Cineinnati, Ohto.
tains “Refberqr free coby of our current issue. son= Quick _actien paint varnish remever simple formulX
fains helpful, Instructive Informnlon on overhauling, $1.00. Martinek Company, 1 Humphrey, Corona, N. Y.

1gnition wiring, storage bnterlcn.

ete. Orver 120 pages, llustr, 8end
mp f lodu“ Automobile Dlzeal 541 Butler Bldz..
neinna

Rt

Automobile Accessories

Money Making Battery Charging Outfits. Alr Com-
uressors  automatic. Easy mon payments. Write
us, Hobrosco, Troy, Ohio.

56 Miles por Gallon made with new patented gasoline
\aporlm.k Write for particulars. Vaporizer Co., Pukwana,

uth
S

Ford Owners

Agents. '$60 to $200 a week. Free Samples. Geld
Sign Letters for Store and Office windows.  Anyone
can do it. Biz demand. Liberal offer to general
agents. Metallic Letter Co., 433Z N. Clark 8t
Chicago.

Aute Owner Tire Ageat wantsd each locality to uu
and take orders for hand-made Mellinger enn ply and
cord tires; guaranteed bvml:!ond for 8, 000 and lo 00.0

Cencerdia Mag Quarterly, 9 Water, Yurk
Penna., prints Buua. Storles, Current Events, Poetry,
Formulas and Plans.  8end $1.00 for Three- Year sub-
sorhnuun Hampl« _copy 10e.

" Back lsuu of thi thh a7d other munzinu supplied by
Bosten M 107 t_8t., Boston,

Books en all subjects. New and 2nd- hund. We finl
any book printed. Send want-list, and 8¢ for catalogues.
None free. Bargain Book Store, 520 South State Street,
Chicago, Ilinois.

miles (no seconds) D

your tires free; no capital or experlence roqulud
make $100 to $300 weekly. Write for wholesale
prices and sample sectfon.  Mellinger Tire Co., 939
0.

N. Oak, Kansas City, M
Boylston

Laboratorfes,

r————
Wizard Battery Charger for Ford cars, charges 6-volt
battery from Ford magneto, Attached to Ford in few

minutes. Guaranteed to work perfect. Hundreds in use.
No more oll lamps, electrify your Ford. Price $6.95,

Free. Formula Catalog.
Buildi Chicago.

Self-Threading Needles and Needle Beoks find sale in
every home: fine side line; easy to earry; sample free.
Jee Needle Co., 117 Fast 23d 8t., New York.

Free. Upon request I will send you iltustrated Hiter-
ature deseribing the following entitied books:
Character-Reading, Clairvoyance,
tainment, Healing, Hypnotism,
Mysticism, Occultism, Personal Magnetism,
:’hI:llouph: Gasing " Crystale "o ' ww"'u Tl

. azing ryl s, etc 3
0. O.. Burlington, riens

5,000 Beeks for Snlo on Occultism, M fsm
ophy, Hermeue und Rosicrucian Phil mgﬁh‘)!" mTﬁmﬁ
Washington, D. C. . _List Free.

and Press, 712 . N. E,
postage prepaid. Send money order. Agents wanted. Agents.  Our soap tollet, article plan_ s @ | Press. 7]
Write for circular. Wizard Mfg. Company, 208 Jefferson Tonder it "“'KL":& samplo case eoffer. Ho-Ro-Ce.. | ~ pjsoases, c-uu nd Natural Remedy: Psycho-thera-
8St., Portland, Oregon. . ocust, i m Tl Retali DPeutfes. B 30c. A. J. Stevens, \\'nuscon O
Fars run, 34 mils e alon o0 ot camiine | ucPeimet Fallmine, SR, Cenge W meil R
of half kerosene, using our 1921 carburetor. Increased | 23 cents : " : Business Opportunities
vower; styles for all motors; attach yourself. Money back L) iston. —
guarantee; 30 days trlul Bln profits to uenla Alr $13.95 Geedysar Ralnceat Free. Goodyear Mfg. Co., Big Prefits Making -imitation Gems. Instructions, pare
on buretor Co., 1 son 8t., Day! n; Ohio. 1890-C Goodyear Bldg., Kansus Clty, Mo., is making | tjculars, lOc Industrial Laboratories, Box 1311, House
.|nn-n--m--umwm-m-mmmmuu.m---mu--m.n.mum-m{.m.-mmmn’. an offer to send a handsome raincoat free to one m ton, Tex:
Motors, Engines and Dynamos in rach ,}“‘;‘:}l}“,,_;:,"",m{,’":,,f{},"‘:m,‘.';“ ee 02';7{:'.”&:‘:.':" Play Cardal | T shuffe, deal and beld
eard: ¢ ¥y own invention -
le _ Moters, Lighting Generators, Battery [ Man 2 of high- uhod Artistically ueolunedm’maehlne “l"elnhl lfb ysue.
Charges.  Easy mol peyments. Write us. Hob- grade Tire Patch vmh unique selling proposition. Can . No cogs or springs. Simple to operate. $5.00

mon
tartsco, Troy, Ohio.

salesman, etc. Can handled as side-line.

Small Meters and Gemeraters, 1-4 hp., $18.50—1-3
h.p., $38.50—1 h.p., $68.50; 6 v. charging

Sells to Garages, Tire Stores, Accessory Stores, ete, Very
ily dled and profitable line.  Address Sales

eas!
M , Box_73, Ithaca, Michiga

$10.50 each. All sizes both moton and up
t0 5 h. p. in stock at all times. Bargain prices. Motor
Sales Dept., 12 West End, Pittsburgh, Penna.

Electric Moter Comstrustion. Learn how. Cemplste
vutfit, instructions, blue prints $2.00. Blue Prints only
356, Box 355, Orad ell. N. J.

asse)
.-m»muum:mmnummmmmmmmu

Why Many Men Are Old at Ferty. Our {llustrated fres
booklet holds much of interest to men troubled with
headache, sciatica, painful and tender fecet, disturbed
slumber, proaum Rland disorder and other painful cun-
ditions pecullar to men of middle age and past. Wi
today for your copy, it will be sent free without obmu-
Electro Thermal Com

9!
Mo!orcyclea—BlcycIa gg‘: ) s(Agd ville, Ohio. pany, 4525 Main
Cyel week nt| Clows' Fameus
L, S, M S Gron G, | M A1 358 Vi e o P
Den't Buy a Bitysls Mster Attachment untll yoo gt | Woweo. children. Fyery pelr guaranteed. =~Prices the
%‘:l.f:".’“ Rod prices.  Shaw Mtw. Co., Dept. 1810, | George Clows C - Desk 37, Philadelphia, Pa.
PR AR Signs fer Steres and olcn. Entircly new. $50
week easily made. workinx _samples 3Be.

American Made Toyc
anufasturers wai rge P
workers on mlln scalo for Meul 'l'o und Noumes.
’l'a‘v Soldlers, C Induna, Buffalo Bm.
Wild Anlmalc. es,

Chicago Stgn 8 328 Rlver 8t., C

Any Man handy wlth paint brush can start new me-
chanical business on nearly nothing: needed everywhere:
wonderful profits: experfence not required. John Brace-

P iRims whlstle PBlrd- P, m’l‘:k y land, 1453 So. 9th, Philadelphia, Pa.

z6- rs, ag! ups, u e ODl .

and hundreds of other articles. Hundreds and thou- mo{,’;f,;’_,m:;'"'m‘f,',' Ropcater. oleanrite, Maxio
ands M;edcom lete P hour. 1;‘:, ;:W'*M oF other Free. Products Co., 1941 Z10, Irving

from $5.00 up. Wo buy these goods all y paying
fixed prices. Contract orders piaced with manufaccarern
Exceptional high prices mld for painted goods. An
enormous business for offers industrious men
an exoellent uwormnlty to enm this fleld. Write us
only if you mean real business. Ca d 1

Park, Chicago,

Big money and fast sales. Every owner buys gold
,llznlth.llltor gl." auto. YOV% f(h“f" ?I r%?uhmr:hna‘ .38.
[ rite for partic and free

en orders daily y uyu T Tarticulars o
Oranee, N. J.

talog an
tion frre Metal Toy Manufacturing Co., 1696 Boston
Randt »w York.

- Art

0. W. Miller,

We Pay $10 a Dav for good live hustlers ‘aking or-
ders for INSYDE TIRES f{nner armor for automobile
tires. Guaranteed to give double tire mileage. Any tire.
Prevent vunctures and blowouts. Enormous demand. Low
vriced. Big opportunity for the right man. Write quick

Art Lpvers. send your name, no moncy. K Co.,, R-184, Cin-
" :21.. }.‘,'.",'.ﬂ,'.' St., Now YorB' ‘l::;“ :a!:rluwvﬁh,"." Amerfean  Accessories Co
__Agents Wanted Books
Salesmen: Make erira money easily. Sell ou Ae- “Mind- Reading? (Any Distance) Simply wenderful,
eldent and  S8ickness polldeo in_your spare time. yet wonderfully simple. 30c. ‘*“Hypnotism’’ Banishes
$5,000 death, $25 Weekly benefit for $10 ymly diseases. thers influenced  beneficially. A-lound.nc
Address Underwriters, Dept. N11, Newark, N. exhibitions aiven. 25 practical, ecasy 0

Fast Selling Geeds, cvery desacription: source of sup-
ply, Samples 25c. Harvey Teeple, Decatur, Indfana.

Mrm are Coining Money with our Guaranteed Water
Pr of Al Apmnu Sell on sluht $4.00 dozen: 200 per cent
pro! f

I all competitors,
ﬂcmluu Corporation, 1"! Prince 8t., New York.

Capitalize Yoeur Spare Time ecaslly nnd pleasantly.
Make $10 where you now make $1.00. No experience or
ri.nplul required. M. Stacey, 4020 Crutcher St., Dallas,

enc

Agents: Big Profits, no compctition. Make $5.00 to
$15. 00 dally selling our beautiful Seripture Text Calen-
lard. Agents now selling from 10,000 to 30, 000&1:“1:
Write now. Messenger Pub, Co., Dept. L, 3 . Bu-
verfor 8t., Chiesgo, TNL.

Newest Thing Out. Lithogram fnitials for automo-
biles, motorcycles, cances, golf sticks, tennis racquets,
etc. Anyone can apply them in a jiffy. Sell to every-
hody. Set coats 15¢.: brings $.50. Fast males
sand big lafly profits for agents.  Write for uhloz
T tthocyam Company, Desk 1. East Orange, N. J

lessons, 1.00.
“Hypnotie Wonders'> free. Sclence Institute, SC6435

North Clark, Chicago.

mge paid. Victory
Hancock 8t., Brooklyn,
Substantial Manufacturing clrnmio- wants capable
men to establish bLranch and manage nlesmen‘ % a0
upward necessary. Wil allow expenses to Raltimore as
:&l:lnﬁdd Address Secretary, 603 N. Eutaw St., Balti-

Enter & New Business. Earn $3,000 te $6.000
yearly in professional fees making and fitting & feos
Specialty, openings evcrywhere with all the trade you
can attend to; easily learned hy any one at home in &

N(l Plnylng Mnchlno Co., 1148

few weeks at small expense: no further eapital re- .

: no goods to buy: foh hunting, solieiti or
Address Stephenson Lahoratory, ‘lﬁ Blekni!u.
Boston, Mass.

Convert each spare mement into cash. My new, digni-
ed methods, requiring no Investment, no merchandise
nor peddling, wlll enable you to finercass your Income
100 per cent. lmmedmely. without study, eapital, ex-
%otlencﬁ or delay. B. Graham Stokey, Box 798, Dallas,

Join N 18 Fulton, New
York City, strong protective memhernhlp soclety. Will
seeurf.t dfevelop. manufacture, market patents. Dues $10.

e

“Money-Talks.”” The Business magazine published
for Dronoulve people. 8end for sample copy. P. O.
Box 236-B, Newark, New Jersey. ..

swul Master Puinun and ononﬁn earn $3,000
to $10,000 yearly. You'll succced with our help. Monte
gomery Paf Co., 348 Thatcher Bldg.. Pueblo, Colo.

BMM () lhchinu. Drawines, patterns, castings,

compressors, 4 sizes 60 to 1,000 capaeity. Addresn
Advance Pattern Works, Milwaukee, Wis.. 211 11th A

$10 daily refinishing chandelicrs, brass beds, uto-
or

mobiles by new method,
Free paticulars and preofs. Write today. Gunmetal

Co., Avenue D, Decatur, I
Our Aluclllu -n.- hulldlnu t.: 000 to $10,000 in-

comes, or bettel DOTts s ..»2 .43 earnings
year.  Another cleued 8&0 in March. Namee
of these and many others on reqllen. Our book tells
all. Qet ft American Collection Servloe Hl

today.
Cass Building, Detroit.
cho-lnl Exnr( will furnish lormnlu and trade sec
rets. Al 1 Lists free. L. Cumminge, Ph.D
238 A ve. . 8y Y

“Jiu-Jitsu_ for seif-defonse. Complete $2.90
postnaid. Guaranteed. Nishado Book Co., 9]8 Chamber
of Commerce Bldg., Los Angeles.

Chemistry

Sexolegy Beeks only for professional and advanced

envelopes. The Modern ety, 228-230 West
2nd St., New York City.
Send 50 conts lnr veuu subscrintion to amateur
chemical maeazine. W. V. Malitor, Swedes! J.
A mew bsek. In the Iand of the living dud, by
Prentiss Tucker. A fascinating story of a mystic’s
experfence during the Great War, hath unon the reen
and the unseen nlanes. A few chanter headings are

anpended—A Vigit to the Invisible Planes, A Rergeant’s | G

Experience After ‘“’Passing Out.”” Rack to Farth—A
Pretty Nurse, Helping a Slain Boldfer to Comfort
His Mother. 168 pages, cloth, $1.50 Postfree. Fellow-
shin Press. Rox 132. Oceanside. California.
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Wonderful Experimental Beok. Make your own Chemi-
cal and Sclentific Apparatus, tests solutions. Over 100
original Emerlmonu 76 mel. fully fllustrated. 25§
oents d. Descriptive eir-
cular for stamp. Eleetrlul Faquirment Co.,
Palmers, Minn.

Elmimuttn—we carry a_complete_supily of piass-
ware and chemicals for your hbontory Catalogue 5 cents.
National Scientific Supply Co., 241 Pa. Ave, N, W.|
Washington, D. C.

Chemleal  Experimenters. Bunsen
lass bing 75¢ pound.
$1.25. 500CC Flasks 37c. 2
18e¢. Tube Holders 24c. Set of lhdlo-AMlve Min-
anlu 60c. Add postage. Four cents for eatalog. Encla
Selentific Co.. 1105 Florida Ave., Washineton, D. C.

Palmers

Burners 60«
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