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Unique Ceremony in Constantinople

Recently at the opening of the first
electric street railway in Constantinople
there occurred the ancient rite of sacri-
ficing the lamb, as portrayed in the pic-
ture. In countries of modern civiliza-

officials watched the performance with
all seriousness and they are shown here
in supplication with palms up. The line
runs from the Pont de Karakeny to Sir-
kedji in the Ottoman capital.

The Bacrifice of a Lamb Marked the Opening of the First Electric Street Railway in Constantinople

tion there is nothing with which this
ceremony can be compared, excepting
perhaps the breaking of a bottle of cham-
pagne over the how of a battleship at
its christening. -

Across the tracks of the street line
two young lambs were placed. and after
the customary prayers of the Mohamme-
dans they were killed on the spot; the
rails were smeared with the warm blood
and prayers invoking the blessings of
Allah on the new line were offered. The

EXPOSITION REQUIRES 1,000
TONS OF GLASS

More than a thousand tons of glass
will be used in the construction of the
buildings at the Panama-Pacific Inter-
national Exposition, 550 tons having al-
ready been contracted for to be used on
cight of the main exhibit palaces. In
the Machinery Palace alone there are
28,000 panes of glass in the facades now
installed and 65,000 square feet of glass
in the skylights.



Radium and Its Power to Cure
. By D. WATERSON

PArT 1.—DIFFERENCE BETWEEN RapiuM aAND X-Ravs; INsTRUMENTS UsED;
THE EMANATION; Dosace; SoME Curious Facrs, Etc.

New discoveries—such as radium— When the sponsors are of world wide
have to pass through several stages be- reputation, there is philosophic doubt.
fore their real value can be estimated. When the knowledge of the wonderful

A Very Recent Picture of Madam Curie in Her Laboratory. Bhe is Firm in Her Conviction that Radium Possesses
Marked Healing and Curative Properties, Especially in Cancer Cases
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Dr. Degrais, of
Destructive
Powers o
Alpha and
Beta Rays on
Diseased
Tissues

work the
novelty
may do
has spread
to the pop-
ular imag-
ination
there is
unbound-
ed enthusi-
asm. Then, as facts are
more accurately meas-
ured, there succeeds a
period of doubt and dis-

appointment, and the
true value is reached
only after the most

searching experiments.

Radium as a curer of
disease is well on to-
wards the fourth stage,
but, unfortunately, part-
ly from the natural de-
sire to avoid an opera-
tion, and partly from an
exaggerated estimation
of the powers of radium,
there is a great tendency
on the part of the pub-
lic to insist on what
they ecall ‘‘trying radi-
um,’’ whereas its use is
sometimes only in pre-
paring the way for operation or aiding
afterwards.

It is commonly supposed that the
‘‘Becquerel burn’’ first brought the
physiologie action of radium into notice,
but the burn of Henri Becquerel, caused
by his carrying a tube of radium in his
vest pocket, occurred in 1901, and
Pierre Curie says that, in 1900, Dr.
‘Walkhoff, of Munich, and Professor
Giesel made a voluntary experiment on
themselves; the latter placed and kept

Physicist, Who Ha:
Done Much to For-
ward Our Knowl-
edge of Radium

under his arm for two hours some
bromide of barium in a celluloid case,
the burn lasting three weeks.

Then, soon after, Curie experimented
on himself with some chloride of barium
encased in gutta percha, and produced
a burn after ten hours which lasted 52
days.

Curie gives the name of Henri Danlos
as the next to use radium therapeuti-
cally. This was at the Ilospital St.
Louis, Paris, on a case of lupus ery-
thema.

THE DIFFERENCE BETWEEN RONTGEN RAY
AND RADIUM TREATMENT
These are frequently confounded, and
the unlearned hearing
of the likeness between
the X-ray and the
Gamma ray decry the
usc of a new therapy
which they say is, after
all, only an old one.

But there is ahso-
lutely no identity,
though they are anal-
ogous. Apart from the
‘““emanation,”’ which
Rontgen therapy does
not possess, and the spe-
cial manipulation of in-
struments allowing radi-
ation to be conveyed to
points practically inac-
.cessible to X-rays, radi-
um can utilize the

Bl pviiam Ramsmy, Alpha and Beta rays, while the analo-

gous ones
in the for-
mer treat-
ment are
unusable.

Frederick
Boddy, Who
With Ruther-
ford, Observed
that Radium
Undergoes
Spontaneous
Change, Slowly
Turning Into
Helium and
Another Gas
Called
Radium
Emanation
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Further, the X-rays, though the same
as the Gamma rays in their physieal
constitution, have far less powers of
penetration. Lesions responding to
radium have resisted all intervention by
the X-rays.

Two German doctors, Freund and
Kaminer, have recently made an inter-
esting discovery: The blood and tissues
of normal persons contain a substance
which destroys tumor eells, and, where
a tumor is present, this substance — a
fatty acid—is lacking. Exposure of
normal tissue to the X-ray destroys this
substance, while radium does not, and,
what is remarkable, the latter causcs the
appearance of this acid in canceraus or-
gans where it did not before exist.

When radium was first used it was
considered sufficient to apply it to the
diseased part, but now the quantity of
radium, its purity, distance of applica-
tion, nature of screen, metal or other-
wise, thickness of screen, area of ex-
posure, and time of exposure are ques-
tions which have to be settled by the
radium doctor, and they, with the
physicists and chemists, are working
hard to get at general solutions of the
difficulty. Then there is the accurate
study of the histological, chemical, nu-
tritional and other changes undergone,
say—in a cancerous case—the cells, the
connective tissue cells and the blood ves-
sels. It is evident, from a study of medi-
cal literature, that radium and X-ray
radiations are sometimes liable to speed
rather than retard growth, and insuf-
ficiency of knowledge concerning dosage
is liable to be followed by evil results.

INSTRUMENTS USED

The radium salt is kept eneclosed in
a fine platinum tube about an inch long,
which tube is again sometimes encased in
lead, this being used because it acts as a
filter, keeping back the Alpha and Beta
rays, which are destructive to normal
tissues, and letting the Gamma rays slip
through. The tube, further screened
with some soft substance, is then laid in
immediate proximity to the diseased

part; if necessary, it can be attached by
surgical plaster. In some cases incisions
are made in the diseased part and the
tube embedded. Its action generally be-
gins at onee; the application lasts from
one to 24 hours.

The flat varnished ‘‘applicators’’ of
various shapes are of three sizes, each
containing a ecarefully weighed amount
of radium sulphate. The little silver
tray, from one to four inches in diam-
eter, is varnished, then the radium,
mixed with varnish, is put over this and
three more layers of varnish added. The
instruments can be attached to holders
or fitted into shields of aluminum silver,
lead or rubber, aceording to the rays it
is desired to exclude. It takes on an
average five to six weeks to make an
applicator. The radium varnish can also
be put on linen. Tubes and little boxes
can be filled with the emanation, her-
metically sealed, and lent out for use to
doctors.

What is known as ‘‘radium gelatine’’
is a sterilized solution of gelatine con-
taining a small solution of radium salts
and is applied upon wads of absorbent
cotton.

The rays possessing varied powers of
penetration, it is possible by using suit-
able sereens to intercept the undesired
ones. A very thin screen of paper will
cut off the Alpha rays, or one of alumi-
num or lead the Beta rays, the thickness
determining whether the ‘‘hard’’ or
‘‘soft’’ Beta rays shall pass. By inter-
posing a lead screen of at least five or
six millimeters only the Gamma rays can
penetrate.

A small rodent ulcer, when limited to
the skin, may be cured by a single ex-
posure, because here a full strength ap-
plicator may be used unscreened, where-
as in large or mucous ulcers different
parts are treated at intervals of two to
three weeks.

Dr. Louis Wickham, of Paris, found,
with Dr. Degrais, that the Alpha rays
destroy tissues, while the Beta and
Gamma, which are hard and penetrat-
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ing, affect diseased cells without causing
the death of normal ones, so, in super-
ficial cancer growths, warts, ete., where
the decay of tissue causes no harmful
effects, only the Alpha rays are allowed
to pass through the ‘‘screen’” of gold,
silver, aluminum, caoutchoue, ete.

SMALL DOSES USELESS

With an inadequate quantity of radi-
um failure is almmost inevitable in cancer
cure. If the radio-active doses absorbed
are insufficient, the change which takes
place is simply radio-active excitement;
1. e, if the irridation of the whole mass
is not thorough, the cells which receive
the smaller doses are mot killed but
stimulated to inereased growth in con-
sequence of the inereased blood supply
which is produced. There is nothing
which makes cancer spread more rapidly
than great blood supply produced by
inefficient use of causties or even poul-
tices.

With a large hombardment of radium
rays from all points (ihe ‘‘cross-tire”’
plan of Wickham), the cancer cells on
the border, which are the youngest and
most active, are the first to succamb or
are checked in their growth and so do
not spread.

FACIAL DISFIGUREMENTS

Many persons, disfigured by disease
on the face, who have hitherto been al-
most debarred from society, are rejoie-
ing in a clean skin, for birthmarks, port
wine stain, lupus and non-cancerous
growths generally yield after short treat-
ment. Dr. Louis Wickham successfully
treated over a thousand cases in seven
years, some inoperable sores yielding to
radium after one or two treatments.

THE EMANATION

The credit of investigating the effects
of radium emanation is, undoubtedly,
due to Dr. S. Lowenthal, who in 1906
studied its influence, but Frederick
Soddy, the English physicist, urged its
use for tuberculosis in 1903. Though the
introduction of 15.000 units has no
effect on a healthy person, the rheumatie

experience first increased pain and then
relief. Whether taken by inhalation,
drinking or bathing, or in an applicator,
the emanation is curative or ameliorat-
ing in gout, rheumatism and the
neuralgias. Lowenthal has an ‘‘emana-
torium’’ in Brunswick; has started one
in Berlin, and such places are now be-
coming as popular as the old-fashioned
‘‘“pump rooms.’’

The emanation is coutinuously given
off from aqueous solutions of radium
salts. It can be collected as it escapes;
drawn off through the use of the mer-
cury pump or other means; quantita-
tively determined by either the Alpha or
Gamma ray electroscope; brought into
solution in water for internal or ex-
ternal use or be set free in an emanato-
rium (room for inhalation), also col-
lected into applicators.

THE EMANATORIUM

‘At these estatblishments patients drink
the emanation two or “hree times a day,
then take an emanation bath and,
finally, strengthen the effect by remain-
ing for an hour or two in the ‘‘emana-
tion parlor.”’ breathing in the emana-
tion. That they do become in a certain
sense permeated with radio-activity is
proved by tests made on the blood of
animals subjected to the same treatment.

SOME CURIOUS FACTS

‘When the emanation is removed from
the radium solution by passing a current
of air through it, and the emanation is
stored in a holder away from the orig-
inal radium, one-half of the emanation
will disappear in nearly four days and
in three weeks the remaining amount is
negligible.

But the radium solution has grown a
fresh crop as fast as the old disappeared.
After about three weeks the quantity re-
formed by the radium solution is a prac-
tical maximum, the same as originally
obtained by dropping the solid salt into
water.

The law is, that the sum total of the
emanation in existence at any one time
is a constant, provided, of course, that
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the vessels are airtight. The emanation
of thorium lasts but 58 seeonds.
EMANATION DEPOSITS ON WIRES
Pierre Curie and other lahoratory
workers often found the disadvantages
in their own bodies and on delicate in-
struments by the radie-active depesit of
radium, but a great advance in medical
treatment has been made by collecting
radium emanation on metal wires which
for a time are as potent as radium itself.
It has been found possible with these
to make curative cellular transforma-

tions to a depth of nine eentimeters, and -

even more.
IONIZATION

‘‘Ionizing’’ the air means that the
positive and negative atoms ecomposing
the molecules of gases have become sep-
arated and give positive or negative ions
(gr., a wanderer), this heing done by
an electric discharge, by X-ray or radi-
um. A solution of soluble radium is put

on linen and the linen on the diseased:

part. It is covered with the positive
electric pole and the negative pole on
the other side. The current passes slowly
and the radium ion penetrates even to a
depth of two to three and a half inches.
The same method has been used over
applications of radiferous mud.
RADIFEROUS MUD

¢“Mud baths,’’ alternately extolled and
derided through the centuries, are again
to the fore. The radiferous mud, often
used as a poultice, is obtained from the
remains of the uranium ore after the ex-
traction of pure uranium. It contains a
great quantity of iron and the radio-
activity is produced more by actinium
than radium.

RADIO-ACTIVE SPRINGS

That which has greatly helped to re-
store the reputation of the old-fashioned
spas was the accidental discovery by
Prof. Rudolf Gottleib in 1905 of the im-
munity from rheumatism enjoyed by
workers in the very wet pitchblende
mines of Joachimsthal, and the cure of
the rheumatic who came to work there.
Dr. Robert Abbe, of New York, made

some experiments with radio-aetivity on
vegetable growth by exposing oat seeds
to radium at various distances and then
planting them. The two rows which
had been nearest the radium had been
killed; the third row was devitalized,
but the fourth to the seventh were
larger, thicker and fuller in color.

(The concluding part of this article,
in the next issue, will take up the ques-
tion ‘“Is Cancer Curable by Radium?’’

Also the method of obtaining radium.)

ELECTRIFIED DRAMA SERMONS

Rev. A. T. Kempton of the Broadway
Baptist Church, Cambridge, Mass., re-

Electric Lights and Wireless Assist a Clergyman in
‘‘Drama Sermon’’

cently delivered a series of what he calls
‘“drama sermons’’ in one of which he
depicted a ship in danger at sea. As
shown in the picture he was in the uni-
form of the ship’s captain. A wireless
set played a part in portraying the
story and at the conclusion of the ser-
mon a large anchor studded with elee-
tric lights was illuminated as a quar-
tette sang ‘“Will Your Anchor Hold in
the Storms of Life.”’



| A Wonderful New X-Ray Tube

By ROBERT G. SKERRETT

The X-ray tube has made the seem-
ingly impossible feasible since Wilhelm
Konrad Rontgen discovered its phe-
nomena nearly 20 years ago, but no
small part of these achievements has
been due to mere guesswork. Both the
radiographer and the physician have had

of the glohe modified radically the very
nature of the X-rays.

Briefly, the layman speaks of the X-
ray apparatus as a vacuum tube, but the
vacuum is merely relative—it is a long
way from being theoretically perfect.
What the makers actually accomplish is

A Positive Print Made from :n xlgz.& Photograph of the Human Skull and Remarkable
or

tail and

to feel their way, simply because they
could not measure exactly the volume
and the penetrative power of the rays
they used. In part, this was due to the
changeable character of the tube’s out-
put as it grew older in service, and,
again, the quality of the vacuum inside

enetration

to reduce to a limited number of microns
the gas pressure within the globe. In
doing this they limit by just so much
the number of gaseous molecules float-
ing about in that rarefied atmosphere.
These molecules have heretofore been
the prime agents considered needful in
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starting the three cornered function-

which takes place in a working X-ray
tube. Let us make this very plain.
These globules of gas are charged with
positive electricity at the positive elee-
trical terminal, known as the anode, and
are projected therefrom through space
against the negative terminal, called the
cathode. The attack of these positive
ions causes a counter discharge from the
negative terminal—this discharge con-
gists of electrons hurled violently
against a metal plate lying in their
path. This plate is the target. The elec-
trons are shattered against the target,
and in breaking up create waves in the
enveloping ether. These waves are the
X-rays which possess the peculiarly
penetrating power.

The Coolidge tube produced by Dr.
‘William D. Coolidge, of the General
Electric Company, and which has
aroused 8o much interest in the last few
months, does away with the positive ion
heretofore considered absolutely neces-
sary. Dr. Coolidge employs a vacuum
having a pressure of only a very small
part of a single micron. Thus he uses

Popular Electricity and the World’s Advance

only a twofold funection in generating
X-rays. His discovery is due principally
to his efforts to increase the life of the
X-ray tube by substituting tungsten for
both of the elements—i.e., the target
and the cathode. At first his tube be-
haved in a very unsatisfactory way, but
gradually, as the cathode heated, the
flow of electrons bhecame steadier. This
was the secret Nature disclosed.

He found that he did not have to
have an anode to project positive ions:
the mere heating of his cathode caused
a flow of electrons independently, and
by controlling the temperature of this
negative terminal he could regulate to
the greatest nicety the volume or quan-
tity of electrons speeding toward the
target. Hence, the production of result-
ing X-rays was subject to kindred ac-
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curaté - manage- " - J
ment.. No less X\ X »
1mp0rtant was . N\,

the revelafion

of stimulating elec-

trons above that regulated by the tem-
perature. The electrical pressure—like
the head of water back of a faucet—

vl UM ‘ - - X

simply augmented the speed of the elec-

tronic stream, and in that way added

to the penetrative power of the X-rays
s0 created  The amnlavmant. af
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tube remains fit for service. Because of
the more searching quality of the rays
this new tube approximates that much
closer to the curative rays of radium.

WHY NOT A LAMP IN THE
HANDLE?

Some clever illuminat-
ing engineer will doubt-
less find it profitable to
devise a lighting attach-
ment for milady's pow-
der—puff—parasol. At
least the only thing that
to the mind of mere man,
is lacking from this van-
ity handle is the light.
Powder box and mirror
are available at the touch
of a spring. Of course
they are all right as far
as they go, but<+in the
dark recesses of a taxi-
cab a miniature light
might be appreciated.
The long handle offers
possibilities that ought to
tempt some one’s inven- Only Light Is Lack-
tive genius. ey Handle

PLATINUM DUST IN GOLD
PLACERS

The constantly increasing demand
for platinum, especially for the manu-
facture of gas mantles, has led to the
invention of a process of saving the fine
powdery grains of this metal found in
the gold placer deposits of southern
Oregon and elsewhere.

This platinum, being in a state of
very fine division, almost in the form of
dust, will not settle in a placer sluice so
long as the water is briskly stirred.
After the metal bearing water has
passed over a riffle table, on which
nearly all the gold settles, it is drawn
more slowly over a cocoa mat riffle, on
which the platinum settles, and is then
collected by rinsing the mats over
tanks. Formerly the platinum was all
wasted, at first because its identity was
not recognized, and afterward because
no process was then known for sav-
ing it.



water line. Coal bunkers occupied this
space in the early days of ship building
so that even with the ‘‘double skin’’ of
the ship the danger was ever present that
in case of injury to the hull below the
water line, a door might be opened in the
‘‘inner skin’’ to a coal bunker.

An enumeration of the features that
make an ocean trip on the Britannic as

10

Two Views of British Liner Embodying Newest Plans of
Naval Architects and ¥n ne Engineers
convenient as if one were at home, em-
phasizes the extent to which electricity
serves. Three electric elevators carry the
passengers from deck to deck. In every
first class room is an electric fan and
every public room is ventilated and heat-
ed by air actuated by electric fans. Elec-




Popular Electricity and the World’s Advance

tric radiators of capacities ranging from
3,500 to 6,000 watts are installed plenti-
fully. Electric baths, even, may be had
and in the hair dressing parlors and in
every stateroom are electric curling irons
for the use of lady travelers.

One of the most interesting features of
the Britannic is the control which the

captain may exercise from the bridge 63
feet above the water line. Every pos-
gible quarter of the ship where a mem-
ber of the crew may be is equipped
with both a telegraph and a telephone
instrument, and also from the bridge, by
means of electrically controlled indica-
tors, the captain at a glance can deter-
mine the speed of the engines, the opera-
tion of the steering gear, the position of
bulkhead doors and even fhe five great
anchors, the largest of which weighs six-
teen toms, are, in case they are needed,
lowered and raised in accordance with
telegraphic instructions from the bridge.

Sewage from the lavatories is taken
care of by piping within which water is
constantly circulated by electric pumps,
and the hot water system is controlled in
such a way that the moment a faucet
is turned on, hot water may be had with-
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out waiting for cold water to leave the
pipe.

The generating plant of the liner has a
capacity of 1,660 kilowatts and perhaps
a better idea of this is conveyed by the
fact that 66,400 25 watt Mazda lamps
could be lighted at one time.

The wn'es for the Mareoni installation

* « the masts at a height of
't ahove the water when
aded. The power of the
such as to send messages
es so that the liner will be
tion during a voyage with
1 or Ameriea, and for some
ile in mid-ocean, with both
8.

To insure absolutely a
supply of electrical en-
ergy for operating the
wireless, whistle con-
trols, boat hoisting and
a certain portion of the
lighting, what is called
an emergency electric
power station has been
installed on one of the
decks high above the
water line. There are
two generators which

are used to charge a substantial storage
battery set and it is this equipment that
will furnish current in case of an emer-
gency or accident and when in port.

Two reciprocating engines and one
Parson type low pressure turbine, drive
the three screw propellers. Twenty-nine
boilers, all but five being deuble ended,
constitute the boiler equipment and their
furnaces find outlet through the four
funnels which rise 180 feet from the
bottom of the ship.

By a special system of rotation orig-
inated by John McLaren, Superintend-
ent of San Francisco’s Parks, every
flower of the million plants of the trop-
ical garden at the Panama-Pacific In-
ternational Exposition will be in full
bloom during the ten months the expo-
sition will he open to the public.

~&



MIKE'S NOSE IS OF BRASS

It is being demonstrated to the folks
of Mt. Healthy, Ohio, by Mike, the faith-
ful old horse of the street cleaning de-
partment, that a regular nose is quite a
superfluous thing.

Now if Mike had relied on his own
natural nose he would have been dead
long e’er this.

12

When Mike's nose ceased to work well,
so that it seemed that Mike would die
of suffocation, Joe Stoppel, his owner,
said it would be a shame to let a nice
horse like Mike go to the dogs merely
because he hadn’t the use of his nose.

So Stoppel consulted a horse doctor
and the doctor told Stoppel to cease
grieving, because he, the doctor, could
give Mike a new nose by way of his
neck.

The doctor made a hole in Mike’s
neck and opened the windpipe and put
a tube into it. At the outer end he
fixed a brass disk which may be seen in
the picture. )

All the air that Mike breathes goes
through the disk, up the tube and down
Mike’s windpipe. On cold days Mike’s
nose emits steam just like a regular
horse nose.

‘“And he’s better’n ever now,’’ says
Stoppel. ‘‘Giddap, Mike.”’

A FEW ELECTRICAL TERMS
EXPLAINED

High Tension.—When Tom proposes
and May hesitates.

Zero Potential.—When
“NO.”

Cross Arms.—Two meanings: The
cross beams which support wires on

May says,
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ciseo’s old City IIall in the verv heart of the citv.

telephone poles; also the soul-reading
pose when lovers stand with hands on
each other’s shoulders. The latter defi-
nition is proper and preferred.

Dynamo (dye-no-mo’).—Parting mes-
sage of a jilted darkey lover as he
swallows a pint of grape juice and
fakes suicide.

Circuit Grounded.—When two lovers
kiss while their feet are stuck in the
mud.

Carefully Wired.—When her hair
stays on straight.

Insulated.—When she wears a veil.

Permanent Magnet.—‘‘A steady.’’

Soft Magnet.—Very spoony.

Short Circuit.—The path lovers
never take when returning home.

Sparking.—An obsolete term, no
longer used. Usually meant, ‘‘ Trouble
ahead.”’

Transformer.—The minister.

PERUVIAN RAPID TRANSIT

The inhabitants of Pisco, Peru, few
of whom have ever seen a steam or
electric car, think this ‘‘omnibus’’ the
acme of rapid transportation. Operat-

ing ‘on about one-half mile of track, it
is the only street car of any deseription
for hundreds of miles around and is
proudly peinted out to all who visit this
quaint little Peruvian town.

Rapid Transportation in a Little Peruvian Town
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of this wire ropeway is 1,400 ton miles per hour and it is claimed
that this is by far the greatest ton mile capacity yet achieved on such a line.
Protection is afforded by a broad band underneath the ears when the line passes
over a village or through a town. Electric drive is used for both sections of the main
line consisting of two electric motors of 100 horsepower each.

DIAMOND SAWS

There is in use a curious diamond saw
for cutting stone. The diamonds that
form the cutting teeth of this saw are
common crystals, worth about $2.50 a
carat, and they are fixed in a steel
disk about six feet in diameter, which
18 mounted on a spindle and revolved
by electric power in the manner in
which an ordinary circular saw is
operated.

For sawing hard stones there are 200

diamonds in the cutting edge and the
speed is 300 revolutions a minute. The
saw enters the stone about one foot in
that time. For soft stones the teeth are
of steel, with diamonds at intervals of
every five teeth, and at a speed of
twelve turns a minute the saw advances
a yard a minute.

This saw cuts and dresses the stone
on all sides, and gives it sharp outlines,
accomplishing its work at one-eighth to
ene-tenth the cost of hand labor.

N
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FOUR DUMP CARS IN ONE

So unsightly had some of the old dump
cars become on a certain big electric line
in the State of Connecticut that the
State Public Utilities Commission sug-
gested, if possible, a more pleasing de-
sign of car. Through the united efforts
of the engineers of the company and a
well known firm of car builders of
Springfield, Mass., the particular design
of electric work car here shown has been
developed. It contains four separate

Electric Work Car With Four Separate D

dumping compartments, all of which
may be emptied at one time by one oper-
ation, or singly, as may be required.

At the present time there have been
five of these cars in use in and about
New Haven and Hartford, Conn., for
the hauling of crushed stone. Each car
has a capacity of 24 cubic yards of
crushed stone, or 64.000 pounds. A sep-
arate section carries six cubic yards.
‘With a full load on, the car has a weight
of 72 tons and without a load its weight
is 21 tonms.

In the cab, shown in the fore part of
the car, is a ten horsepower motor for
dumping each load.. This is done by
means of cables attached to the lower
corners of each compartment and run-

ning over sheaves at (3-3) and (4-4),
ete., in the illustration. The time re-
quired to dump each compartment sep-
arately is less than one minute, and the
entire operation of the car requires but
two men, where many more were re-
quired by the old method.

THE BULGARIAN ROSE INDUSTRY

Miles and miles of rose fields in
southern Bulgaria are despoiled for the
extraction of the oil that forms the

Ce rtment:

most important export of that part of
the country. The sorts of rose trees
principally cultivated for the purpose
are the red Damascus and the common
white rose. They are planted at a dis-
tance of seven feet from one another
and require very little care.

The buds are cut before they are
half opened, fifteen tons yielding about
one pound of oil, the cost of which
ranges from $70 to $100.

Before the war in the Balkans the
largest demand for attar of roses came
from Turkey.

The merchants get the exquisite per-
fume bottled up on the spot in tiny,
hermetically closed flasks, which are
afterward sold at retail.
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A QUEER BOMB

A curious bomb was found recently
in the hall of a New York apartment
house. The machine consisted of an oil

soaked box six inches by four, which con- .

tained a spring and a great piece of
absorbent cotton soaked in a most pe-
culiar liquid having neither smell nor
taste.

Inspector Egan, head of the Bureau of
Combustibles, was of the opinion that
its object was to blind rather than to
kill, as the homb might explode in an
enormous flare and possibly
wae decioned tn Anctrn~e-

THEORY OF ELECTROLYTIC
DISSOCIATION

“‘If we insert between the poles of an
electric battery a piece of rock salt or
some distilled water.’’ says Prof. Tread-
well of the Polytechnice Institute of Zu-
rich, ‘“there will be no electrie current in
the eircuit: a piece of fine platinum wire
placed in the cirenit will not be made to
glow. The solid rock salt as well as the
distilled water are non-conductors of elee-
tricity. they are non-electrolytes. If, how-
ever, we dissolve rock salt in distilled
waterand then insert the solution hetween

S T | LI}
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William Schwab, a coaductor
Divisien

ern Pacific, who came 3,000 miles to
New York to receive the E. H. Harri-
man memorial brouse medal.

The E. H. Harriman Me-
morial Medals were awarded
in New York on Saturday eve-
ning, Mareh 14th, in the
studio of A. A. Anderson, the
millionaire artist. A railroad
president and & conductor on
his road stood side by side
and received the medals from
the hand of Mrs. E. H. Harri-
man, widow of the late rail-
road magnate, as a reward for

William Sproule, president of thei’: services to humanity in Julius Kruttschnitt, who re-
the Southern Pacific, who receivedl making safer the great South- ceived the gold medal for the -

the silver medal. ern Pacific Railroad system. 8Southern Pacific R. R.

The purpose of the Harriman medals is to encourage a greater striving for safety and
t'ie conversation of human life by American steam railroads. They are to be awarded annually

t) the road making the best record in accident prevention and industrial hygiene affecting
the public and its own employecs. The gold medal is awarded to the railroad company
it elf, a replica in silver to the member of the operating department of that road who has
done the most to bring safe conditions about and a replica in bronze to the employee of
the winning road who has been most conspicuous in the promotion of safety.

In his speech of presentation, Arthur Williams, president of the American Museum of
Safety, called attention to the fact that not a single passenger’s life had been lost on the
Southern Pacific in the last five years. Julius Kruttschnitt, chairman of the Executive
Committee of the Southern Pacific, received the gold medal for the Company. He
eaid that during the year ending June 30, 1913, the company’s locomotives in passenger,
freight and work service ran 59,738,000 miles, enough to girdle the world once every 3%
hours, nearly seven times in a day and 46 times in a week. With so great a movement
the liability to accident is very great, yet 41,783,000 passengers were carried the incon-
ceivably great aggregate distance of 1,756,482,000 miles. Furthermore, it was done for the
four years preceding with the same immunity.
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Thotos by Puul Thompson, N. ¥ .
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The site selected by the government of Japan for the shrine to the late emperor Meiji. After long discus-
sion, it was finally decided to erect it in the vicinity of Tokyo. The shrine, which will probably cost several
million dollars, will doubtless become one of the favorite holy places of the empire.

J. L. Wright, Kevere, Mass.
Largest sun dial in the world, recently erected in Ingleside Park, San Francisco, 150 feet from tip to tip
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Mexican officials entertaini

This gathering took place in

Internetional Newa Seveice, N. Y.
ng Japanese officers after their arrival in Mexico.
a large cave.
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Columbia ‘‘varsity’’ crew practising at the Columbia University gymnasium on rowing mtchlnu\

View in the famous Reach factory in Philadelphia, where, under the direction of A. J. Reach, the
spherical little ‘‘pills’’ are made without which there would be no ball games, no ball teams and no National,
American or Federal Leagues. As much skill is required in making a baseball as in the adjustment of a fine
watch, for the weight must be evenly diltributeg.




Popular Electricity and the World’s Advance




The World’s Picture Gallery




26

Popular Electricity and the World’s Advance

The largest American built oil tanker slid from the ways of the Union Iron Works, San Francisco, Feb, 11,
1914, It was built in five months and five days at a cost of $800,000.
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smoke-
less powder is used.
680 pounds will be
required for a single
charge. The gun is
49 feet in length.
caliber sixteen inches.

R. H. Moulton, Chicago

The auto log
hauler is being
used extensively
by Maine lum-
bermen. The ma-
chine weighs ten
tons and each car
carries about
four horse loads.

International News

Service, N. Y.

Promineat business men of Seattle, Wash,, while on a recent excursion to Bend, Ore,, were surprised by a

very realistic encounter with masked
took this umique method of

ing their g

highwaymen, but the outlaws proved to be the citizens of Bend, who
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An English vessel aground on the Mediterranean coast between Algiers and Bougie. That waves some-
times reach to the masthead as related in the yarns of sailors is here demonstrated to be true.

Underwood & Underwcood, N. Y.
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The illusion of great distances, depths and heights is produced in the Yellowstone Park exhibit at the
Panama-Pacific International Exposition, by every device of the showman. Various means are used to create
the effect, and the ensemble is a wonderfully exact reproduction of the original.

The picture shows a remarkable scene of Italians swimming in icy waters in Milan, Italy. This section
had unusually severe weather last winter, but in spite of the cold a large number of men took daily outwdoor
swims while hundreds of spectators enjoyed the unusual sight.

R
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dnternational News Service, N. ¥

Air bags connected with a beam used as substitutes for boats by soliders of a Vienma regimeat.

Field practice of the Vienna

s

building a brid
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Photos by Underwood & Undervcood, N. Y.
The open-air market of Duraszzo.




~ The Savage Arms

By LESLIE G. SHANNON

PROLOGUE

I pulled the lap of my sleeping bag
down tightly and pushed my feet deeper
into its warm fur. Then I rested for a
moment and listened to the uncanny
er-a-a-c-k of the frost in the brittle
limbs of the snow-pedestaled trees.

Slowly the influence of a grateful
warmth heavily leaded my eyelids with
an overpowering drowsiness, and easily
I gave way beneath it. When it seemed
as if all things were merging into a
floating mist, startled and gasping I sud-
denly returned to furtive consciousness.
For tearing and shattering the quiet of
the mysterious forest aisles thousands
of vagrant echoes hurled themselves into
being, pursuing the first quick, sharp
lash of a rifle’s discharge.

Again and again it came, until the
great clear dome of the heavens seemed
to resound with the clamor. Then, with
every sense alert, I crept out of my bag.
Thonging my snowshoes securely into
place and grasping my rifle, I skirted the
boundary of glittering moonlit pine. For
a moment, now, silence had returned,
with all the dull weight which the lonely
Arctic seemed to breed. But I knew that
somewhere not far distant lurked the
enigmatical agency whose crooking fin-
ger had released the battery of echoes
which had pulled me out of the depths
of my slumber.

As I crunched along, my stretching
shadow waving eerily before me, there
suddenly came from the low pineland
at my right a long, dreary, rolling cry.
Once again the mad turmoil of echoes
responded, and I could feel a sucking
chill ereep slowly up my backbone and
stand my hair on end. It was the howl
of a timber wolf—the big, brave scav-
enger of the Northland.

I entered the lengthy shadows of the
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woodland, sloping easily along towards
the point of the compass from which
the ery had sounded. As I cautiously
crept on my way, another whip like lash
of rifle fire sent the echoes again into
frenzy, and then all was quiet, save for
the snapping in the depths of the frost-
bitten shrubbery.

I hastened my pace a trifle, snowshoes
brushing the light fall into a cloud
as I passed along. Abruptly and with-
out warning the treeland ceased and I
found myself on the edge of an open
clearing, bright as noonday under the
rays of the Arctic moon.

For a moment I stood, rubbing my
cyves and gazing uncertainly at the spec-
tacle which I saw before me. Lying in
the midst of fantastically shaped ice
pools of scarlet, the forms of a dozen or
more great timber wolves were slowly
stiffening in death. Not a sign of a
human could I disecover until I had
crunched my way in and out amongst
the bodies of the slain beasts. Then it
was that I found the shattered, half
buried stock of a heavy hunting rifle,
its magazine empty, and as I examined
it closely, these words, which appeared
on its wood—*‘Savage Arms’’—seared
their lines into the far depths of my
memory, allowing me vividly to recall
even at this moment the heavy quiet of
the somber, northern woods, the circle
of snow pedestaled pines glittering be-
neath the winter moon, the grotesquely
frozen bodies strewn about the stretch
of the narrow clearing, and the clean
cut series of human footprints which
led unfalteringly into the dense shad-
ows of the pine boundary.

It is not difficult to determine why,
in the heart of the American boy, the
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like for a smoothbore. If we
are a nation of riflemen to-
day, it is not because the nation needs
us for its defense, not from military
ardor, but for the reason that every
American boy is trailing in the footsteps
of a long, lanky figure, clad in homespun
and leather, across his shoulder the long
rifle that never missed. This man of
the woods, the plains and the mountains,
iron like, lean, aggressive, unafraid,
with a weapon as deadly as death. is
still marching on, and following him
are all the youth of America who know
American tradition. Hence we are a
nation of rifllemen, who shoot the arm
for its own sake.

Located just on the outskirts of the
beautiful city of Utica, in the heart of
New York’s historic Mohawk Valley. is
the plant where are made the guns and
ammunition which bear the name of
‘“‘Savage,”” a name which they have
carried from Indian jungles to ice-bound
trails of the great North.

Then He Would Drop the ‘%nrol to the Bench and Tap It with a

ooden Mallet

for a rifle’s development and perfection.

Experts in firearms will tell you that
the first radical improvement in the
industry came from the plant of the
Savage company. ,

Altheugh many other companies had
long becn in the field, the experimental
work of weapon perfecting seemed to
have lapsed to a decided standstill. This
inertia was shortly and rudely broken
by the first product from the new faec-
tory—the famous .303 caliber rifle. This
rifle has been used all over the world on
all sorts of big game. In the hands of
a number of African hunters, among
whom Mr. Harry Storey is perhaps the
most prominent, it has killed elephants
and the greatest beasts Africa has to
offer. The Rev. H. R. Caldwell, of
Frankfort. N. Y.. a prominent Ameri-
can missionary in China, has killed with
this rifle more than eleven Asiatic
tigers. and is using at the present time
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Dr. W. T. Hornaday, the greatest
living naturalist and the director of the
Bronx Zoological Park, uses this same

bear rifle, and his
s performance is
‘Camp Fires in the

vage automatic pis-
arket in 1909. This
e aytomatic to the
irearms authorities.
Detective Wil-
liam J. Burns,
the hero of the
McNamara
dynamiting
trials, car ries
this pistol for
protection. The
celebrated Wil-
liam A. Pinker-
ton took it with
him when he
visited the Cor-
onation at the
invitation of the
London police.
The Hon.  W.
Morgan Shus-
ter, former

Treasurer-General of Persia, during the
latter part of his stay in that country,
equipped himself and his party with this

In the Final Testing Department Where the Mechanism of the Guns Is Carefully

Scrutinized and Tried Out
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previously con-
ceived theories as to rifles and their per-
formance. It drives a vicious little
pointed soft nose bullet at the tremen-
dous velocity of 2,800 feet per second,
100 feet per second faster than the new
Springfield U. S. Army rifle. The won-
derful work of this arm in penetrating
half-inch steel boiler plate and also in
blowing out a cavity in lead the size of
a grapefruit has been supplemented by
its work on American game fields dur-
ing the last two years. In that time it
has in numbers of instances killed. with
a single shot each, individuals of all the
largest and most dangerous of Ameri-
can big game.

As the latest development. perhaps,
comes the .380 caliber pistol. This arm
has the same mechanism as the .32 cal-
iber automatic, but it is considerably
more powerful and slightly more accu-
rate. Before this pistol was placed on
the market, a model was sent for test to
the Panama Canal Zone Police Depart-
ment, which was conducting a very se-
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difticulty of handling the natives.

As a result of these tests the ‘“Savage’’
was selected as the official weapon.

With my guide, one of the officials of
the company, I passed out onto the lower
floor of the plant, where the first of the
wonderful operations which a gun goes
through in the making is started. In
this department are tons of twelve foot
lengths of special high grade barrel steel,
which are cut into sections by automatic
machinery and sent to the barrel depart-
ment for completion. Here also are
thousands of feet of black walnut lum-
ber for the stocks and forearms.

As we passed through the barrel de-
partment I noticed a workman carrying
a gun barrel through a curious opera-
tion. Upon the beneh in front of him
was placed a slight upright bar of steel
with a double tined head. He would lay
the uncompleted gun barrel between the
two forks, bring it to a horizontal posi-
tion and peer through its length towards
a window, which I saw was of ground
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In Testing an Automatic Pistol It Is Fired Off-hand
Exactly as It Would Be in Use

glass. Then he would drop the barrel
to the bench and tap it two or three
times with a small wooden mallet. I in-
quired regarding the work which this
man was doing.

‘““That is what we call barrel straight-
ening,”’” I was informed, ‘‘and it is one
of the most important operations in the
plant. When a gun barrel reaches the bar-
rel straightener it is his duty to gauge,
by means of his eye alone, whether
or not it is perfectly straight and true.

What the Vicious, Steel Jacketed Bullot of the New
22 Caliber Will Do to a Steel Plate % Inch Thick

The man who is working before you at
that bench is Fred A. Schneider, one of
nine employed in that profession in the
United States, and he has had years of
experience. By looking through the gun
barrel at a ground glass window, this
window bisected by a thin steel rod into
two parts, the shadow thrown by this rod
into .the gun barrel will enable his

But the Rifles Are Discharged from a Rest

trained eye to immediately discover the
most insignificant crook in the barrel,
and by a couple of light taps with his
mallet he can straighten it. When a
barrel leaves his hands it is in perfect
alignment and ready for the stock.”’

In the barrel department the barrels
are given the twist, or rifling.

After the guns are assembled they
pass through an inspection department,
where they are inspected for finish and
smooth working qualities. They are
then taken to the rifle range in the basc-
ment, where they are sighted and tested
for accuracy.

¢“This range. or ‘shooting-hutt,” > my
guide explained, ‘‘consists of a number
of targets, which you will notice are
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placed at various distances, each imme-
diately opposite a firing window. In
this window the operator stands when
he is carrying on the test of any particu-
lar arm. The entire length of each
range stretches through a large pipe, at
the end of which a target is placed. This
gives to the marksman in the shooting
butt a long, clear range with an excel-
lently lighted target at the end.

““The men employed in the shooting
butt are expert riflemen, and they give
each arm a rigid test. Pistols are
fired just exactly as they would be in
actual use, but the rifles in the ordinary
tests are rested when discharged. In
this shooting butt we use up hundreds
of thousands of rounds of ammunition
in a year’s time, and you can see the
wholesale use to which it is put by look-
ing into the bins in which we store it in
this room.”’

The bins which I examined were two
or three feet deep and were filled with
loose cartridges of all calibers.

In a small outhouse used for experi-
mental purposes I was shown an instru-
metit known as the Chronograph, and
the .engineer who accompanied me ex-
plained that it was used to determine the
velocity of rifle bullets when discharged
from various gun models. In his own
words :

The chrot an Electrioal Apparatus Used Al
% !nnfoncmonnsﬁ Measure thob'

“*This Chronograph is of the electro-
magnet gravity type and is most common-
ly used today by all of the leading manu-
facturers. The system was invented by
Captain Balange, an officer of the French
army, and we make use of it as follows:
Two electro-magnets are employed and
two separate electric circuits. One mag-
net is mounted higher than the other.
The higher one supports a long bar, and
the lower one supports a weight when
both circuits -are closed. The wires of
the uppermost magnet pass in front of
the muzzle of the gun. The wires of the
lower magnet are connected with the
target. At the moment of firing the bul-
let, when emerging from the muzzle of
the gun, breaks the circuit of the magnet
supporting the long bar. Thus the mag-
net becomes demagnetized and the bar
drops. When the projectile strikes the
target the other circuit is broken, thus
demagnetizing the lower magnet, which
in turn drops the weight. This weight
then releases a spring-pressed knife.
which in turn makes a mark upon the
bar. The distance the rod has dropped
between the breaking of the two electric
circuits is then measured, and as the



Popular Electricity and the World’s Advance 39

law of gravity never varies, the time of
flight of the projectile from the muzzle
of the gun to the target is easily com-
puted.”’

Another apparatus which I also found
interesting was known as the ‘‘Machine
Rest.”’ This instrument is used to hold
a gun barrel in experimental tests for
accuracy.

““This is a type of machine rest that
we think most practical in our experi-
mental work,’”’ said the engineer, after
I had examined it, ‘‘and this is because
it leaves the gun barrel absolutely free,
giving results which . will be prac-
tically the same as those of service con-
ditions.

‘* A machine of this type holds the rifle
firmly by the receiver and stock, leaving
the barrel free to vibrate as it would in
the hands of a shooter when firing. As
the rifle is always in the same position
for each shot, the error of different aim,
light, etc., is eliminated. The machine
may be adjusted vertically as well as
horizontally. Means are also provided
to permit the arm to recoil as in service
conditions. The machine rest does not
increase the accuracy of the arm tested,
but its purpose is simply to eliminate the
error of the human eye as well as the
error in holding and pulling. We only
use it at this plant in experimental
work.”’

A cartridge plant is eonducted in con-
nection with the factory, in which car-
tridges are made for all stock guns,
thus enabling the company to make
positive guarantee of its own rifles with
its own ammunition.

‘When the company started its primi-
tive factory in the old days it gave em-
ployment to about fifteen men. This
force has gradually been inereased in
order to meet the heavy demand for its
arms, until at present over 900 people
are employed in all its various depart-
ments. No less than eighteen trades are
represented among the workmen, who
hail from every section of the United
States.

WATCH YOUR STEP

The Moore illuminator for elevator
doors automatically flashes when the car

“comes to a stop, before the door is

opened. If the elevator is stopped a

Novel Illuminator for Elevator Doors Which Bhows the
Pasgenger on Uneven Step

little above or below the floor landing the

light shows the passenger the uneven

step.

‘When the operator’s controller is
thrown in position to stop the car the
light is instantly flashed on. The casing
at the door near the floor contains an
electric lamp and a reflector directing
the rays to the floor.

Charles P. Steinmetz, consulting en-
gineer of the General Electric Co., has
been invited to act as honorary presi-
dent of the International Electrical Con-
gress, to be held at San Franeisco in
1915. E. B. Rosa, of the Bureau of
Standards, Washington, D. C.; will bhe
honorary secretary.
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Talking From New York to Denver

The telephone is in such common use
at the present day that it is looked upon
simply as a telephone, without any
thought as to the problems which are
met or the difficulties which have been
overcome by the telephone engineers.

Long distance telephone conversation .

is the most interesting. Since a little
over two years ago it has been possible
to talk from New York to Denver, a dis-
tance of 2,011 miles. At present a line
is under construction from Denver to
San Francisco, an additional distance of
1,360 miles, which, when completed, will
give transcontinental service. It is re-
markable that one is able to talk a dis-
tance of over 2,000 miles, conversation
being carried on easily and distinctly,
but the wonderful part is that while this
_conversation is going on between New
York and Denver other conversations
over the same wires, four in number,
are occurring between intermediate
cities without any interference whatso-
ever. Moreover, many telegraph mes-
sages are being sent at the same time
over these same four wires with as great
rapidity and reliability as if separate
wires were used, and without interfer-
ing with the many telephone conversa-
tions.
The telephone circuits starting from
New York extend to Chicago, a distance
of 933 miles by the pole line, to Omaha,

496 miles, and to Denver, 582 miles.
‘When the through connections are made
by the girls in the telephone central ex-
changes and two persons are conversing
between Denver and New York over the
‘‘phantom circuit,’”’ two other conversa-
tions can be carried on between New
York and Chicago, two more between
Chicago and Omaha and two between
Omaha and Denver, making a total of
seven conversations. On these same four
wires, due to the highly developed stage
of the art, two telegraph messages, one
in either direction, on each of the wires
can be sent. That is, between New York
and Chicago four telegraph messages can
be sent from New York to Chicago and
simultaneously four messages can be
sent in the reverse direction. The same
arrangement can be obtained between
Chicago and Omaha and between Omaha
and Denver. Here then is a circuit of
four wires over which it is possible to
have all at one time seven telephone
conversations and 24 telegraph messages
without any interference one with the
other.

The accompanying illustration shows
diagrammatically what is taking place:
(A) is talking to (A-1) between New
York and Denver, the conversation pass-
ing over what is known as the ‘‘phantom
eircuit,”’ which includes all four wires,
while (B) is talking to (B-1), (C) to
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(C-1), ete., over ‘‘trunks,’’ each trunk
consisting of a pair of wires, between

the intermediate cities. This phantom
circuit is not a new circuit but one which
utilizes with some modifications the four
wires which are already strung on the
pole line.

Each telephone central office is repre-
sented in the illustration by a square.
Within each office are repeating coils,
shown by the double coils, which are con-
nected into the eircuits. The telephones
are not connected directly to the trunk
lines, the conversations having to pass
through these transformers, which are
provided with a middle connection. To
establish the phantom circuit between
New York and Denver the telephone op-
erators connect the middle points of the
incoming and outgoing repeating coils
in each of the telephone exchanges to-
gether so that a through circuit is estab-
blished.

The conversation starting at (A)
passes over four wires in the form of
electrical waves to Chicago, through the
Chicago exchange over two wires, from
Chicago to Omaha over four wires, and
so on to Denver,. where it is heard at
(A-1). 1t is by the discovery of this
phantom connection whereby four wires
are used for transmitting a conversation,
that it is possible to extend the range of
the telephone from a distance of 1,000
miles to a distance, as in this case, of
over 2,000 miles.

WHY NOT PUT A SWITCH IN THE
BATHROOM?

‘‘Maybe there is a lot for women to
learn about electricity,’’ said Mrs. F.,
an up-to-date housewife, ‘‘but we
women certainly know where we would
like to have the switches in our homes.
Take this house, for example: it is well
wired compared with many others. We
can switch on the light in the hall up-
stairs before we go up, or if we are up,
we can turn on the lights in the front
hall downstairs before we descend. We
have central fixtures in the parlor and .
dining room and side-wall brackets,
also the bedrooms are provided pretty
well with brackets, but look at the
bathroom?

“‘There is a small central fixture and
so high no one but my husband can
reach it. If I go into the bathroom at
dusk, I paw the air in a vain attempt
to locate the fixture or light a match to
aid in finding the fixture and then,
finally stand on a stool to turn on a
light.

“‘Now, whoever wired this house might
have put in a switch or lowered the
central fixture so it could be reached
with ease. If we stay here long, it
would be necessary to put a pull chain
on the bathroom light, but I prefer to
have the switches installed where they
will be convenient. Electric energy
should always be under perfect con-
trol.”’



George Westinghouse

George Westinghouse, the famous in-
ventor and engineer, died of heart dis-
ease at his New York City residence
on Thursday, March 12th. On the fol-
lowing Saturday, the day of the funeral,
50,000 men, on whom were dependent
150,000 other persons,—they were men
in all parts of the United States, in Can-
ada, employed by the great Westing-
house Electric Co. Ltd., London, by the

Westinghonuse Metallfaden Gluhlam-
penfabrik of Vienna—each and every
one of them laid down his task to do
honor to the great organizer. The in-
ventor of the air brake was buried while
the machinery stood idle in a dozen fue-
tories in America and Europe.

Tle was born at Central Bridge,
Schoharie County, N. Y., on the 6th of
October, 1846 ; his parents were George
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and Emeline Vedder Westinghouse. The
father’s ancestors came from Germany
and settled in Massachusetts and Ver-
mont before the Revolution; the moth-
er’'s were Duteh-English.

In June, 1863, though barely seven-
teen, he enlisted in the Twelfth New
York National Guard. After two rein-
listments he was honorably discharged
August 1, 1865. On his return he en-
tered Union College, where he remained
until the close of his sophomore year,
and, obedient to his impulse toward ex-
periment, abandoned his classical studies
and entered upon active life to find a
wider scope for his inventive genius.

Going to Troy one day, a delay caused
by a collision between two freight trains
suggested to Mr. Westinghouse the idea
that a brake under the control of an
engineer might have prevented the ac-
cident. His first thought was an auto-
matic brake attached to the couplers,
which was unsuccessful. This.was fol-
lowed by steam, which proved also to
be unsatisfactory because by the time
it reached the brake from the en-
gineer’s cab it lost its power.

At this point Fate seems to have en-
tered his life. In the pages of a maga-
zine he had subseribed to, through the
golicitation- of a young girl, he saw an
account of the use of compressed air in
digging the Mont Cenis Tunnel, 3,000
feet under ground. Instantly the in-
ventor saw the light. He began to
think over the matter, and, after much
further study and investigation, the
use of compressed air further impressed
itsclf on him. The first patent was
issued April 13, 1869, and the West-
inghouse Air Brake Company was
formed on the 20th of July following.

Soon after this he invented the
‘“automatic’’ feature of the brake which
overcame the imperfections in the first
form, and removed the danger from the
parting of trains on steep grades. In
1886