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Your Ice and Where It Comes From

Brown’s lake near Burlington, Wis.,
is a pretty little stretch of water about
a mile and a quarter long and about a
mile across, with many picturesque bays

and inlets. In these
summer months it
is a much sought
resort on account
of the unspoiled
rural character of
its surroundings.
In winter it is an-
other story. Then
is the seed sown
for the iceman’s
harvest, and in the
last weeks of Jan-
uary and all of
February the
bountiful erop - of
crystal ice is gar-
nered.

It is an interest-
ing process, this
ice cutting and ice
storing. One of
the largest ice com-
panies in the world
has ice houses at
the lake and this is
what they do.

During the six
or eight weeks of
harvesting, the
store of ice in one

By J. M. C. HAMPSON

A General View of Ice Harvesting Operations
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ice house alone is 30,000 tons of the
clearest and purest ice known: it is all
derived from excellent spring water.
They also ship from fifteen to 20 car-

loads daily to their
storage houses in
Chicago—they can’
ship as high as 60
cars in the 24 hours
and have done it.
A car contains
from 20 to 30 tons
of ice. In reaping
the harvest, that is,
cutting the ice,
from 250 to 350
men are employed
and while these
men in one sense
don’t cut much ice,
for they are for
the most part a
motley. crew of
peripatetic hoboes,
in another sense
they do, as the fact
that the conveyor
at one ice house
last season took up
31,000 cakes of ice
in an eleven hour
day—that was on
February 26 of this
year — most con-
vincingly proves.
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The average cake of ice is 22 inches
square and has a depth of from twelve
to 20 inches. In the season of 1913 the
depth or thickness was nineteen inches.
This season it averaged 1214 inches. And
just think of it, in Chicago’s heated
period one of these cakes sells for per-
haps more than a dollar.

The men are divided into snow serap-
ing, ice plowing, or cutting, and load-
ing gangs, with men at the entrance to
the conveyor cutting the long floats of ice,
already cut part way through, into the

Popular Electricity and the World’s Advance

cakes that pass up the conveyor into the
ice house. These floats average 500
cakes—50 long by ten wide. In the
actual work a start is made right at the
entrance to the boxed channel leading
to the conveyor. A wide channel is
gradually cut out into the lake down
which the large floats cut from the sides
and forward are passed. If necessary
the plows are sent over the fields of
solid ice marked out as ‘‘good ice’’ by
the field foreman, the snow bheing banked
at the sides. Then comes the plow
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which in symmetrical lines cuts six
inches deep and which has a sharp mark-
er like that on a sewing machine, set at
22 inches, marking the next line; the
plow is then passed over the field at
right angles which cuts it up into 22 x 22
inch cakes, not finally detached until
each float reaches the home channel,
where men with long handled and sharp
pointed knives strike the final blow
which separates the float into blocks of
two cakes and into single cakes as it
reaches the conveyor. The float is either
pulled or poled down the channel. The
scrapers and plows are drawn by horses
guided by men. As it passes up the
conveyor incline and before being taken
into the ‘‘house’’ each cake is trimmed
and smoothed by the planer shown in
one of the illustrations which tells the

story very well. Discarded cakes are
sent by another conveyor to the ‘‘slush
pile.”” No cakes are allowed to go
through with ‘“sap’’ on, that is frozen
snow and clouded water on the top. The
parallel veins seen in some blocks of ice
are the ‘‘freezing weeks’’ caused by
sudden thaws followed by sharp frosts.

About 80,000 tons are taken each sea-
son by the concerns cutting at this lake.
The lake produces perhaps 500,000 tons,
but it is not available ice. Responsibhle,
well paid men are employed at the ice-
houses all the year round. They do the
shipping in the summer months and live
in the nearby town.

As a servant electricity is always
ready; as a saver of time and energy it
has no equal.

A CONVINCING COMPARISON

‘We know that besides other very important advantages of electric railroads
the absence of smoke is sometimes an important factor, especially in connection
with tunnel work. The accompanying pictures show very clearly how smoke and
steam obstruct the view of the tunnel before the electrification and how this is

entirely avoided after the electrification.

It is further interesting to know that

these pictures show an electric railroad in Japan which passes not less than 26

tunnels.



“‘The scientific world is just now
awaiting with no little interest the ver-
dict as to the value of the wireless in the
Arctic, which we may expect from the
McMillan expedition now in the Far
North.”’

Thus spoke Rear Admiral Robert E.
Peary, discoverer of the North Pole, in
the course of an exclusive statement
made to PoPULAR ELECTRICITY AND THE
‘WoORLD’S ADVANCE.

‘‘Nothing whatever has heen heard
from the MeMillan expedition,”” con-
tinued the explorer, ‘‘although I believe
that the American Museum of Natural

WIRELESS /4 ARCTIC

liew with the great Arctic
in which he gives his views
2 usefalness of wireless in
ion With polar eXpeditions
hat the Government is
Nith wireless in Alaska

WALDON FAWCETT

the hope that it might reach them in the
Arctie, even though the power or radius
of their wireless equipment did not per-
mit a response to reach civilization.

““In the meantime we hear interesting
things of the achievements of the wire-
less in the Antarctic. I am under the
impression that neither Scott nor
Amundsen attempted any use of the
wireless, but I hear that Mawson, the
Australian explorer, is meeting with con-
siderable success in his use of this
method of communication. Indeed, one
of the principal objects of Mawson’s
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work is the establish-
ment in the Antarctic of
a meteorological station
which will give warn-
ings by wireless of
those severe storms
which originate in the
Antaretic and which do
so much damage to
shipping in Australian
waters.”’ .

Admiral Peary, in
speaking of the advance
of wireless, mentioned
the fact that his old
ship, the Roosevelt, has
been fitted with a radio
outfit by Arbuckle
Brothers. Asked
whether he would place
reliance upon the wire-
less were he to again in-
vade the frozen north,
the veteran explorer
said :

‘““That would depend
u pon circumstances.
Such improvements
have been made in recent years, especial-
ly in the matter of decreasing the weight
of wireless equipment, that I have hopes
that ere long a stage of development will
be reached where every explorer will be
Jjustified in carrying a radio outfit.

“‘I went into the whole subject of the
wireless for Arctic exploration very
thoroughly just previous to my last trip,
but I decided against an attempt at its
use at that time for the reason that there
were then few wireless stations in the far
North, and it seemed to me that it would
be necessary, in order to maintain com-
munication, for me to establish several
relay stations. And I could not give up
the space to the equipment that would
be needed or spare the men to operate
such a chain. As for the use of portable
wireless outfits with sledge teams, I am
afraid I am a bit old fashioned. It has
always been my theory that in outfitting
a sledge team everything else should be
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Radio Operators of the U, 8. 8ignal Corps and Their Quarters in Alaska

sacrificed to food for the men and the
dogs. This would make me loath to
give space to a wireless outfit unless it
was very compact and light in weight.”’

The radio experts of the United States
Army Signal Corps are very enthusiastic
as to the future of the wireless in the
Arctic. Expressing himself on the sub-
ject for the benefit of the readers of this
magazine, the Assistant Chief Signal
Officer, Major Edward Russel, said:
““The Arctic should prove the ideal field
of operations for wireless. Radio mes-
sages are always transmitted to better
advantages in darkness than in day-
light; it is easier to communicate over
water than over land; and finally there
are less opportunities for interference
from any cause.’’

Use of wireless in the frozen North is
an activity wherein the executive heads
of the Signal Corps have probably had
more experience than any other officials
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Interior of Uncle Bam's Newest Wireless Station in Alaska, S8howing the Operator at Work

in the world for the reason that this
branch of the United States government
has for years maintained a chain of
radio stations in Alaska, the installation
and maintenance of which have involved
almost all the problems identified with
the use of this mode of communication
in the regions farthest north. There are
now ten of these stations, and under
severe weather conditions that put out
of commission almost all the land lines,
they enable continuous communication
entirely across Alaska from the Can-
adian frontier to the tip of the pen-
insula, and, in case of necessity, across to
Siberia.

Our Post Office Department may soon
be operating these radio stations in
Unele Sam’s northernmost possession.
That is contemplated in a recommenda-

tion wlrich has just been transmitted to -

the Secretary of War by Gen. George P.
Scriven, the Chief Signal Officer of the
Army. Gen. Scriven says that the mili-
tary cable, telegraph and radio system in

Alaska has undoubtedly helped material-
ly in the development of the territory,
but he feels that the time has now ar-
rived when the system has little worth
for military purposes, and he hopes that
within a year Congress will authorize
the taking over of this entire service by
the Post Office Department.

Radio stations in Alaska, as well as
the land telegraph lines in the north-
western corner of the continent, have
lately been handling commercial business
in excess of the aggregate of official busi-
ness. All operators are instructed to
send such private messages as may be
offered for transmission at a regular
scale of charges, and during the fiscal
vear 1913 this private husiness totaled
nearly $184,000, as compared with offi-
cial messages to the value of about
$180,000.

Whereas the installation and main-
tenance of the telegraph lines in Alaska

.have involved tremendous difficulties,

risks and hardships, the construction
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and upkeep of the radio stations have
presented few electrical or technical
problems. However, there has been ever
present the disadvantages of working
and living in a very severe climate, and
the Alaska radio men have a most cred-
itable record for bravery, pluck and en-
durance. Moreover, there has been con-
tinual difficulty in securing sufficient ex-
perienced radio operators to man these
northern stations, and consequently it
has often been necessary for an operator
to prolong his ‘‘trick’’ far beyond regu-
lar hours. When you think of it, too, a
corps of five officers and 200 enlisted
men is a rather small complement for
the conduct of so extensive a radio, tele-
graph and cable system. They operate,
all told, 2,636 miles of submarine cable
and 1,047 miles of land lines in addition
to the ten radio stations.

Portable wireless outfits have not been
used to any extent in Alaska, but there
is no reason why they should not be
should circumstances require. Indeed,
the distances between some of the perma-
nent radio stations are only 30 to 50
miles.

When the radio stations were first es-
tablished in Alaska the whole thought
was that they would merely supplement
the land line service, especially when
winter storms interrupted communica-
tion by wire, but as it has worked out
the radio system has proven capable of
meeting the full responsibility.

From the outset of this extensive work
there was adopted the plan of routing
a certain amount of business each day
by way of the radio in order to insure
that the stations be kept in perfect work-
ing condition, but the radio operators
have attested their ability at any time
to take up the work of handling the
business of the entire system. Then, too,
the radio stations have been in practical-
ly uninterrupted operation — immune
from the forest fires, the snowslides and
break-up of the Yukon, which constitute
the chief menaces of the land lmes 1n
this region.

4
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ELECTRIC WALL CABINET

The electric wall cabinet is a portable
means for introducing electric service

quickly and at low cost, into unwired °
nl\‘!"

hAanecaco

Electric Wall Cabinet

to wire the entire house to have the
modern labor saving conveniences.
This oufit can be installed by one man.
He drives a nail into the wall about nine
feet above the floor, hangs the cabinet
as shown, plumbs it, puts in the bottom
screw, bores a couple of holes just above
the fuse blocks, puts in two porcelain
tubes and then pushes through the two
wires already provided, making connec-
tion with the line drop outside. The
meter is encased in an iron box fastened
to a wooden base. There is an extra out-
let or socket providing service connec-
tion for any house comfort device.



Electricity a Nerve Saver

The United States government would
be glad to find a simple, dependable
means of operating electrically the
card punching machines which have
come into such extensive use for cleri-
cal and statistical purposes. These are
at present operated by hand, much on
the same plan that a typewriter is oper-
ated, but with an expenditure, it is
claimed, of much more muscular and
nervous force than is required in the
case of a writing machine.

These card punching machines form
one of the units in the equipment for
bookkeeping by machinery—the Twen-
tieth Century method of keeping ac-
counts that is rapidly displacing, in all
large business establishments, the time
honored figure of the man bending over
a ponderous ledger. Only, as it hap-
pens, the card punching portion of the
work is the only one of the three main
steps in this new fangled bookkeeping
that necessitates the expenditure of
energy sufficient to tax the strength.
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ambition to make it electrical book-
keeping all the way.

By the irony of fate, too, the tabu-
lating and sorting of the cards in which
tasks electricity bears the brunt of the
burden are conducted by men, whereas
the cord punching where manual labor
unassisted is involved is almost exclu-
sively in the hands of women. At least
that is the practice in the government
offices which rank as the world’s larg-
est users of this new form of bookkeep-
ing and also in many large railroad of-
fices and other business beehives.

Some of the women who are engaged
in pounding all day long the keys of
these card punching machines have
complained to the United States Public
Health Service that their nerves are
affected and accordingly this branch
of the government has taken up the
problem of finding means to make elec-
tricity do a portion of the work. There
are already some electrically operated
card punching machines in existence,
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ators complained of sore fingers due
to the pressure required to depress the
numbered keys of the punching ma-
chine. In some instances the soreness
that at first appeared in the
spread to the arm and shoul«
and other symptoms of nervo
ness followed, whereas, it is s
that in some instances
there have occurred com-
plete nervous breakdowns
which have been attributed
direetly or indirectly to
such causes.
Many of the young
women who are now operat-
ing these card machines
have resorted to the ex-
pedient of depressing the
keys with the blunt end of
a lead pencil instead of with
the tip of the finger, but this
is not an ideal solution of
the difficulty and moreover
it decreases the capacity of
the operative. It is no slight
chore, as may be imagined,
to punch 2,500 of these
cards—a normal average
daily stunt for an operative
—and the tax upon muscle
and nerve tissue is the more
severe from the fact that
in the manipulation of these
keys, unlike those of a
typewriter, it is necessary to do prac-
tically all of the work with the right
hand. .

ONE HORSEPOWER FROM A
GLASS OF WATER

The Big Creek development of the
Pacific Light and Power Corporation is
utilizing its water at the total head of
4,000 feet, by passing it through two
power stations. It is interesting to note
that at this head the amount of water
which would fill an ordinary whiskey
glass, for one second, is equivalent to
one theoretical horsepower; in other
words, it would develop one horsepower-
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second. Thirty-six hundred such glasses
of water falling through the 4,000 feet,
at the uniform rate of one every

cerond wonld davaelan ana harca_

given by Mr. Edw. N. Lake of the Stone
& Webster Engineering Corporation in
a recent address before a meeting of
clectrical men in Chicago.

Tea should not be boiled any more
than coffee should; the use of the ad-
justable tea ball makes an arrangement
whereby the strength of the heverage
can be gauged to an exact degree. At
the proper moment the tea ball is drawn
up out of the water by the chain which
slides through the cover. The electrie
tea samovar consumes 400 watts and
makes about nine cups at a cost of two
cents.
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WORK STARTED ON NEW
WELLAND CANAL

Another great engineering project,
second only to that of the Panama
Canal, and which is sure to excite uni-
versal interest, is being started by
Canadian authorities in replacing the
‘Welland Canal, connecting Lake Erie

AT Wailen
Lake OnvTaR/o

Map of New Welland Canal District

to Lake Ontario, by a new and shorter
route which will shorten the travel by
214, miles.

The first canal connecting these lakes
was started about 90 years ago. In 1872
the second canal was dng, which neces-
sitated 27 locks to overcome the drop
of 300 feet in the 25 miles between the
lakes. According to the new plans now
under way the drop will be accom-
plished with only seven locks. This
plainly shows what engineering science
is achieving.

The bottom of the new Welland Canal
will be 200 feet wide, providing ample
room for much larger boats than are in
use to-day. The large metal gates of the
new canal will weigh 1,100 tons, being
400 tons more than the heaviest gate
on the Panama Canal. The locks, which
are to be 900 feet long, are designed to
overcome the present danger of the gates
being carried away, which frequently
happens, delaying traffic and endanger-
ing lives.

The future locks will be filled by cul-
verts on the side, replacing the old

Popular Electricity and the World’s Advance

method of filling them through the
gates. Each lock means a lift of 46 feet.
The 7,000,000 cubic yards of earth to
be dug out will be carried by an espe-
cially constructed railway to Port Wel-
ler, the terminal of the new canal, named
in honor of the engineer in charge of the
construction. Here the dirt will be
dumped into the lake to form the sides
of a harbor which will extend a mile
into the lake.

Several villages lying in the route of
the new canal will suffer by the lossg of
much property containing buildings, as
the government is already buying the
property needed, and it is stated that
very liberal prices are being paid the
owners. About $50,000,000 will be ex-
pended to finish the canal.

MEASURING THE GLARE FROM
PAPER

Nearly every one has experienced the
necessity of moving to a position under
the evening lamp so that the eyes may
not receive the glare from the printed -
page. That paper will doubtless be
studied with reference to eliminating
this eye strain is evidenced by the inven-
tion of an instrument used at the United
States Forest Products Laboratory, Madi-
son, Wis., for measuring the glare.

The most effective angle from which
to observe the paper is 57.5° from the

Apparatus for Measuring Glare

vertical. The eye piece is as shown,
therefore, set at this angle. Without
going into technicalities, the paper to be
examined is placed upon a flat surface
within the cabinet and the light from a
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40 watt tungsten lamp after - passing
through two thicknesses of tracing cloth
falls upon the paper and then upon
prisms in the eye piece. By an ingenious
use of a smoked glass, which ahsorbs
one-half of the light, and two prisms,
the two halves of a circle in the eye
piece are made to look alike by turning
the eye piece, and this rotation gives a
reading from which the glare may be
figured.

The instrument will enable the printer
to order paper with, say, 20 per cent
glare and the paper maker will know if
his paper fulfills this specification.

THE SHREWD BUTCHER

A certain English butcher, who sold
about 30 cooked legs of pork per week,
said his loss was formerly 40 per cent
and is now only 22 per cent in the elec-
tric oven, or a clear saving of 18 per
cent. After deducting the cost of the
current at 1d. per unit, his saving
amounted to 2s. per leg of pork, or £3
per week extra profit. On being told
that he had only saved water, he an-
swered : ‘‘Perhaps so; but, you see, my
customers pay me ls. 2d. per pound
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AUTO SIGNAL LIGHT

This device consists of a signal which
will show that the vehicle is to turn
right, left, stop or continue in the
course. Combined with the signal in
a tail light and license bracket all is

compactly contained in a cylinder meas-
uring five and a half by twelve and a
_half inches. '

A small lever is used to operate the in-
strument. This lever is operated by the
chauffeur slightly in anticipation of
stopping in his course. Simultaneously
there appears in the auto ‘‘Signalite,”’
respectively, ‘‘Stop,’”’ ‘‘Right,”” ¢‘Left”’
or a red light. An electrie light illumi-
nates the signals at night.

A NEW MOBILE BATTERY

A new form of mobile battery has been built by a famous firm in France,

for coast defence.

Each complete train is made up of a small locomotive, a

car for the crew and officers in charge, an ammunition car and a couple of trucks
for guns. The car for the personnel is equipped with a telescopic observation
tower which is easily raised, thus enabling the observer to make a comprehen-
sive survey of the coast and at the same time he can communicate with those

below by means of a speaking tube.

The train can run on regular or emergency tracks.

The gun truck

is firmly anchored before firing. An ammunition car between two gun trucks
can feed both guns while the ammunition is run out to them through a chute.
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Special Instruction Car for Educational Service

THE SEVRES BLUE

The most noted blue is that imparted
to the porcelain ware which, for so many
years, has been manufactured at Sévres,
in France. For a long time it was be-
lieved that this famous blue was the
result of a secret process, and there have
been many curious legends connected
with-it.

Not long ago, however, it was demon-

strated that it is a mistake to suppose
that Sévres blue cannot be produced
elsewhere. As a matter of fact, it is
produced in many French factories,
where sufficient care is exercised, and
where pure oxide of cobalt is employed.
Formerly it was difficult to procure this
substance without impurities, which in-
jured the color; but chemical science has
overcome this dlfﬁculty

The above statements also apply to the
Chinese green known as ‘‘celadon.’”’ It
was invented in China, but it is no
longer a secret and can be perfectly re-
produced elsewhere.
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RST INSTRUCTION CAR

metropolitan daily news-
1ed an account of reckless
street car by a motorman
wded district. The passen-
1e controller away from the
and complained that their
| been greatly imperiled by
fe methods of operation.
it is interesting to note the
. inaugurated by the De-
troit United Railway in
its safety first campaign
for the purpose of im-
parting to its employees
practical knowledge of
safety methods. A safe-
ty first instruction car
specially fitted up is
taken about once a
month over all of its
lines to carry on this
educational service.
The car is equipped
with miniature trolley
poles and wires whose uses and dangers
are explained by a practical electrician ;
the operation of the air brakes, con-
troller, and other mechanical features
are demonstrated, together with safe and
unsafe methods of operation. A com-
pany physician talks on the subject of
accidents.

“In equipping this car and starting
it over our line,’’ said Mr. A. H. Sarvis,
of the Detroit United Railway, ‘‘the gen-
eral safety board appreciated the fact
that it was purely an experiment. The
interest which has been manifested by
the employees, however, insures that the
car will be maintained and operated for
some time.’’

No one can pass a florist’'s window
that is skillfully lighted by electrie
lamps. The effect is fairylike, and elec-
tric light does not harm the most deli-
cate flower. The mercury vapor lamp
produces some beautiful effects when
used to illuminate green foliage.
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ALL AROUND BATTERY TRUCK

This electric truck, aside from its
regular duties about the premises of the
manufacturing plant where it is in daily
use, also takes occasional trips across
town to the freight depot. Although the
wheels are not high, it negotiates the
ordinary pavements very well and there
is an abundance of power in the storage
battery under the platform.

There are a number of things imme-
diately noticeable about this vehicle. The
total length of load and vehicle is
scarcely more than that of the load itself
—there is only about half the cause here
for congestion as with the horse drawn
vehicle. The operator has perfect con-
trol of starting, stopping and speed, by
means of the foot pedal and the lever
in his right hand. He does the steering

easily with his left hand, by means of a
vertical hand wheel ; and he can operate
this wheel no matter whether he faces
the front or rear of the vehicle.

CONTRACTOR DOES MILL WORK
ON THE JOB

A contractor at Santa Monica, Calif.,
uses circular and cross cut table saws,
electrically driven, in reducing big di-
mension ‘lumber to whatever size he
needs on a job, and thereby reduces his
lumber bills from 25 to 35 per cent. He
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Portable Outfit That Makes Big Saving On Built-ia
Features

makes the greatest saving on jobs where
built-in features are demanded. He can
cut his own odd sizes for panels, cup-
boards, disappearing beds and buffets,
and save the time he and his men would
waste while waiting for mills to deliver
such material. He persistently beats
the mill-work prices by doing his own
sawing.

Each time the outfit is moved to a new
job it is attached to a heavy plank plat-
form in a convenient place where. the
carpenter can reach it without extra
steps. The entire outfit, including saws,
tables, motors, pony-planer, sander and
emery, cost about $600. The circular
saw is a sixteen inch, driven by a seven
horse power motor, and the cross cut saw
is run by a five horse power motor. The
circular saw can be used for dadoing,
tenoning, ripping and plowing.

When once an electric motor has been
installed in a home, a great many uses
will be found for it not previously antici-
pated. The energy consumption is com-
paratively small, while in addition to the
labor saved, the convenience is a great
item.



America’s First Chinese Cannery

In the days when the Tongs warred,
when a deadline prevailed at the far

turn of Doyer Street, when every China-’

man’s blouse concealed a shining Colt
and when New York’s Celestial colony
bore a decidedly belligerent aspect, one
Ling Wally, a diminutive Chinese mer-
chant, conceived a single bright idea.
That one thought has today developed

- LMY Aa__. 1

24

stock growing dusty on their shelves.
This condition troubled Ling Wally
considerably. . He.tried hard to invent
some way whereby Chinese wars and
business could be conducted at the same
time. And suddenly, and most unex-
pectedly, he hit upon the idea. The
trend of his thought was thiswise.
Chinese restaurants are
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why not send the food to
them? But how? Why
in cans, of course. Hence
the organization of a little
canning factory down in a
remote corner of China-
town, or, to be more exact,
at 65 Park Street.

That Ling Wally’s idea
was practical is evident
from the thousands of
shining cans of bird’s nest
soup, chop suey, yo-ki-
main, squab, duck and
shell fish that are shipped
from the establishment
each week. A curious
thing about this shipping,
too; the Chinese packers
put two dozen unlabeled
cans into a single box; then take two
dozen gaudy labels, made to fit around
the cans, and place them in a neat pile
on top of the shipment. The attaching
of the labels is left to the retail mer-
chant, whoever he may be.

All of the cans are packed by hand
and the contents of each is serupulously
weighed before the receptacle is taken
to the eanning machine or electrical con-
trivance used to seal it up.

A trip through Ling Wally’s establish-

ment is verv interesting
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Ling, Although He is ‘‘Boss,”’ is Not Above Putting on an Apron and Helping,
ere He is Emptying Celery Into a_ Huge Ba

thtub
Preparatory to Bcouring It

The rear of the loft occupied by the
firm is used as a kitchen; not a dingy,
low ceilinged, Chinese kitchen as one
would expect to find, but a fine, roomy
place, with white tiled walls and a sani-
tary stone floor that cost $1200 to install.
In this kitchen are various large bast-
ing ovens, retorts, steam tables, a can-
ning machine and several modern ver-
sions of the Chinese stove, the Far Low.
When Ling Wally is busy trying to
fill orders that come from anywhere in
America between Montreal and New Or-
leans, or Denver and Bos-

ton, there are fifteen white

clad cooks, all Chinese,

seurrying about the steam

filled kitchen. These cooks

are said to be the best that

have ever bheen brought

across the Pacific, and the

product of Ling’s kitchen

attests to that fact. Most

of the activities are cen-

tered about the huge bast-

ing oven on the right side

of the room. This oven is

at least ten feet tall and

in it are scores of iron

rods suspended from the

top, to which are attached
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a series of hooks. When ducks, chickens
or small pigs are to be basted they are
hung on these hooks and at intervals del-
uged with a savory brown sauce, the
preparing of which is one of the many
secrets of the Chinese.

The remarkable ease with which these
cooks handle the various gas and electri-
cal cooking appliances in the kitchen
would lead one to believe that they have
never used any other apparatus. But,
as a matter of fact, all these contrivances
are new to the Celestials, for no such
steam tables, caldrons and the like have
yet found their way into the Orient, or
if they have they certainly are not in
common use.

BLASTING BY ELECTRICITY IN
COAL MINES

In coal mines it is desirable for va-
rious reasons to fire all the shots in the
mine at one time. Batteries or hand
dynamos do not have capacity enough
to fire the large number of shots neces-
sary. A mine producing 1,000 tons
daily will require about 500 shots to be
fired at one time. So a better method
had to be resorted to.

The shooting lines are now run into
the mine in the same manner as a light-
ing line would be. Iloles are drilled in
the walls or roof and wooden plugs are
driven in the holes. The insulating
knobs are nailed to these plugs and the
wires tied to the insulators in the ordi-
nary manner. Rubber covered wire is
used because the weatherproof wire
will not last nearly so long in the at-
mosphere of the mine. At the neck of
each room a branch circuit is run to
the working face of the room. These
room circuits are connected in paral-
lel. There are five shots in each room
and these are connected in series. A
double pole switch is placed at the neck
of each room. These switches are left
open until just before the shots are to
be fired. They prevent any premature
- explosions being caused by the shoot-
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ing wires accidentally ecoming in con-
tact with the trolley wire or other
power lines.

The electric exploders are very much
similar in appearance to an ordinary
blasting cap, except that they are a
little larger and have two small wires
coming from one end. Inside the ex-
ploder there is a small piece of fusible
material connecting the two wires; as
soon as a current passes, this material
and the explosive material packed
around it is fused. In order that the
two lower holes, or ‘‘breaking shots’’
as they are called by miners, be fired
first, delay exploders are used on the
three top holes. These delay exploders
do not explode for a fraction of a sec-
ond after the current begins to flow.
This allows the breaking shots to do
their work before the others explode,
resulting in the coal being broken more
evenly. .

The voltage used for a shooting sys-
tem is usually 110 or 220. In some cases
where alternating current is not avail-
able the direct current from the trolley
is used; in these cases it will be 250 or
500. Any voltage between these limits
can be used and either direct or alter-
nating serves the purpose equally well.

The large shooting switch which fires
the shots throughout the entire mine is
usually located in the mine foreman’s
office.

The shots are never fired in the best
regulated mines until it is certain that
all the men are out of the mine. By the
use of an electric shot firing system
many lives are saved annually, as there
is no danger of the men running into
blasts which they were not aware were
to be fired.

Electric fans in the home drive out
the close, sultry air of summer days and
let in the freshness and purity of out-
doors. By night they bring coolness for
refreshing sleep. Equipped with a
three speed switch. they range from a
gentle movement to a hard blow of air.
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Sunny Monday; washing and bathing in a stream in the outskirts of Manila, Philippine Islands.
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The new armored auto which carries seven machine
guns as used by the Mexican rebels,

Intestor view of a wretched native hom t
provinoe of Bantiago, Cuba. ° e In the

. m?l:v m:::n::?:?ol?to ;e.sl.l:' 5’ bm °lmm: with a ::x;n olnfhoueback and a dog. It is the skillful work of
] 8 are arra, .
of the universities in the state of New York, e ife. This group is to be seen in & museum in one

No doubt many peo-
ple have seen huge
wood piles but seldom
is there such a wonder-
ful lot of wood gath-
ered in omne place.
This pile is owned by
the International Pa-
per Co,, at Niagara
Falls. It is the win-
ter's supply for 1918-
1914, This pile of
wood will be made
into paper. Under
modern methods, a
cord of wood with
bark removed gives
about a* tom of pulp.
On the whole, what a
lot of stories this
wood pile will tell!
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The big water front fire which occurred recently at Portland, Ore., destroyed many vessels. This picture
chown. the steamer ‘‘Cricket’’ loaded with asphalt, all ablaze from stem to stern, floating down the river.

A fighting craft of 1 power, the new submarine G8 attracted much attention recently as she lay in the
New York navy yard. Longer than any of her pradoeeuon 160 feet over all, she presented the appearance, at
first, of a small destroyer. The G8 is by Cap Needh and carries a crew of twenty.
P _ R -« —
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N Ao B AmE I aranne e e, . e

Bhoeing an ox in
France. .

The San Fran-
Bocie for
the Prevention of
Cruelty to Animals
gives free to all
teamsters who ap-
ply at headquar-
ters, a set of the
new horse lllpzen
or overshoes which
will prevent horses
from slipping on
wet or hilly
streets. The shoe
is a round pad of
carpet the size of
& hoof to which is
attached a top of
burlap,
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Copyright International News Service

of Oklahoma, at Camden, N. J.
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Hemming

The “America’s’’ cup,
won at Cowes from an
English fleet Aug. 22, 1851,

the schooner ‘‘Amer-
ca’’ was presented as an
international challenge
trophy to the American

ple in 1857 and has
K:Z. fruitlessly sailed for
by foreign challengers a
number of times. Mr, "
Thomas W. Lawson, the
owner of the ‘‘Independ-
ence,”” was the firat to
give the rachtinc world
all possible information
about the building of a L -
cup defender. There are
certain definite specifica- - cee - s
tions for a vessel of the ' . f“u -
cup class, but every de- .
signer has his own theories
as to what constitutes an
efficient form of sail, al-
though nearly all agree
that the forward portion
of the sail is the most
effective. The ‘‘Independ- .
ence’’ had seven tons of
sails of special yacht duck,

CRULUY LUNYTIYNIEU LRICI BULIURGS LVERS OV S.: o
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Gen. Villa, the Man of the Hour in Mexico, forsakes horse for the electric surtini and lighting motorcycle.
The doughty leader of the revolutionists is very partial to motorcycles as a result of his experiment with three
machines for dispatch duty at the battle of Ojinaga. At Torreon, Villa’s motorcycle couriers covered themselves
with glory. This photo was taken at Villa's headquarters at Juares just before the advance on Torreon commenced.

r . - -- 1

This is a bird’s-eye view of Panama Canal looking south from Contractor Hill. The view shows half of
Culebra Cut. Miraflores Lake may be seen in the distanoce.
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two most valuable Irish wolfhounds in the world, owned by Michael Creighton, of Chicago, and worth
each., This wonderful strain is now almost extinct—there are less than 100 living, Histories of the
ced have been written, dating back to the year 891 when the Roman Consul received a present of seven of them
from All Rome viewed them with wonder, and well they might, for these dogs can outrun a mxhonnd.
e:ﬁ ) ?‘ht agd animal that has four legs, and they are the only dogs known that can run down and kill &
I ‘single handed."’
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Miss Ai Kishi giving an exhibition of Jiu Jitsu in the city hall of Philadelphia for the benefit of Director
Porter and his aides. One of' the first rules is to destroy your opponent’s balance, or to work so rapidly as to
keep out of his reach.

4 soclety In Berlin has been formed for the study of air and flying.

All classes
Years of age may attend.. Those interested in military hed

of young people over fourteen
tics are furni
aviators teach the young, mes, )

with uniforms. Experienced
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Refugees in
is being shaved.

Copyright International News Service

camp waiting their turn to be shaved. Note the men seated telling story to the victim while he

Coppright Internativnal News Service
United States Custom Inspeotors Rumsey and Petty at Laredo, Texas.
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Recent show;nph of Huerta and his cabinet—as they might have appeared when hesitating about saluting
the Btars and Btripes.

And at that
time, and be-
fore the United
States took a
hand, Huerta
needed recruits
ly. These
are some of the
citizens from
the streets who
were called
upon to resist
invasion,

FPhotos Copyrighted by the International News Service.

At the same time crack regiments of United States infantry in marching equipment were hovering on the border.

e — — — — —
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Copwiight by £ Mulley, Jy , & Puch
In the meantime the big fighting armade known as the Atlantic Fleet swept on its way under command of

Admiral Badger (right) to enforce tte demsnd of Admiral Mayo (left) for a flag salute from the Mexicans.
Admiral Fletcher (center), commander of the forces at Vera ér\u

Copyright Inteimationnl News Sertice
United States marines boarding a transport. Main deck of the dreun:nﬁtht‘ Wyoming, flagship of the
great fleot.
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Radium and Its Power to Cure
By D. WATERSON

Parr I1.—CANCER CURE; THE PSYCHICAL SIDE; THE SOURCES OF RApIUM ; THE NEW
TRINITY ; THE PRICE OF RapiuM, Erc.

WILL RADIUM CURE CANCER?

The attempt to obtain a cure, even if
unsuceessful, generally gives relief, and,
for this reason, radium is often used in
hopeless cases, particularly in breast
cancer, where it promotes the healing of
ulecers and checks the growth of second-
ary deposits.

But exact information can only be
based on exact knowledge, and, to the
popular demand for information, doc-
tors can only say they are confronted by
two great mysteries—the origin of can-
cer and the working of radium. Take
cancer. It is almost impossible to make
any statement concerning it to which ex-
ception may not be taken. Beginning
in a single, tiny focus, it may be mul-
tiple from the start; usually steadily en-
larging, it may actually diminish in size
while it develops; usually showing little
power of development, the malignant
cells may organize into higher tissues so
completely as to make it impossible to
recognize the signs of a malignant
growth.

What then of radium, the youngest of
the sciences? It is potent, it is wonder-
ful, but its exact action upon living tis-
sues is unexplained and variable, and,
at present, uncontrollable. The great
question at the back of all reported
‘‘cures’’ is, has the cancer cell really
been attacked and rendered impotent ¢

AN EXPERIMENT

" In 1904 Professor Neuberg, of Berlin,
took two pieces of cancerous tissue and
put them in water. On one he placed
an open radium capsule, i. e., one from
. which emanation was escaping, and this

piece decayed seven times faster than
the other, giving good evidence of in-
creased activity in the autolytic fer-
ments.

Freund, of Vienna, one of the first to
use radium, says he has noted recur-
rences four years after apparent cures
of cancer, and doubts whether it is pos-
sible to bring sufficiently strong rays to
act upon the tumor without doing in-
jury to other organs.

Exner, of Vienna, also a pioneer,
though he has obtained specially good
results in carcinomata of the skin and
has seen cancer in the throat greatly im-
proved, also reports recurrences after
seven and nine years. He believes in
the cure by radium, but thinks that con-
trol of dosage is not yet sufficiently un-
derstood. .

Dr. A. E. H. Pinch, of the Radium In-
stitute, London, notes betterment of ma-
lignant cancer cases, but no cures. In
the first report issued about 600 to 700
cases were given, including 134 suffer-
ing from superficial cancer. Of these
134, seven were ‘‘apparently cured’’; 39
decidedly improved, 22 died, 20 showed
no improvement, 23 gave up treatment;
fifteen received preventive raying and
eight were too recent to be classified.

Falk claims never to have seen com-
plete healing, and three other leading
German doctors all note definite im-
provement, but no definite cures of ma-
lignant eancer.

CANCER OF THE TONGUE NOT CURABLE

The ‘‘cures’” of this much dreaded
disease which from time to time raise
hope in those so afflicted, are only those
of ‘‘benign’’ growths, though these
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Bome Speci f Carnoti dreds of Tons of hi i
T Ehis Produce s Few Milligrawms of Radiurs Salte himself, early operation by
knife or radium invariably
cancer may shrink and leave a tolerably being attended with success, so that,
clean surface, only to light up again in with the main infection controlled, and
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THE USE OF CARNOTITE

Hitherto there were but three sources
of radium—Austria and to a small ex-
tent in South Australia and Cornwall,
England.~ Now a considerable territory
is being worked for the radium bearing
mineral, carnotite, in southwestern Col-
orado, over 28 tons of pure uranium
oxide being secured from the western
ores in 1912, but, curiously, while Amer-
ica needed radium, these ores were
shipped to Europe, and America had to
go there to get a supply. In 1913 the
Standard Chemical Co. of Pittsburgh,
Pa., exported 45 milligrams of radium
sulphate of high purity to Vienna. Of
course, the extraction and chemical
processes are tremendously expensive,
but a process has been invented by the
U. S. Bureau of Mines and, under the
endowments of two Americans, a build-
ing has been opened in Denver, Colo-
rado, where, if the promised process is
successful, enough radium will be se-
cured for urgent needs.

‘Wherever uranium exists, radium is

also found in the mineral. Uranium and,
therefore, radium are found in carnotite
and its associated minerals. Carnotite
is a pale yellow mineral, usually found
in pockets of sandstone deposits. It may
be in the form of light yellow specks dis-
seminated through the sandstone or
more or less massive, associated with
blue, black or brown vanadium ores. It
stands the real test as to radio-activity
by discharging an electroscope and af-
fecting a photographic plate. In vary-
ing degrees of strength it is applied in
pulverized form to superficial skin dis-
eases.
It is claimed for the Colorado carno-
tite that its value is only slightly below
that of the Joachimsthal mine in Aus-
tria.

MESOTHORIUM FAVORED IN GERMANY

Mesothorium, discovered by Otto
Hahn, is a product of thorium, one of
the uranium family, the other products
being radio-thorium and thorium X. The
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German doctors claim that it has a softer
action than radium and needs no screeuns
save the talc covering of the tube. Kuz-
nitzky, a Vienna dermatologist, recently
reports cures of nineteen out of 24 skin
cancers. It has the advantage of being
cheaper than radium, one milligram
costing about $47, and it is hoped to ob-
tain large quantities from the monazite
sands found in South America.

Theé reports made early in 1913 at the
Gynecologic Congress at Halle of the
success following the use of larger quan-
tities of mesothorium in cancer of the
uterus caused so great a demand that the
price went much higher, but, as Dr.
Stefan Meyer, director of the Radium
Research Institute in Vienna, says: ‘‘If
a milligram of mesothorium costs ahout
$47 and will half decay in 51% years, it
certainly has no advantage over radium
bromide, which lasts 2,000 years and
costs, per milligram, about $75. More-
over, the emanation cannot be used, for
it has a life of only 58 seconds, whereas
that of radium lasts 314 days.

THE NEW TRINITY

There has recently been invented a
new control of the X-ray, the device
originating with Dr. W. David Coolidge,
of New York, who claims that deeply
penetrative rays can be passed into the
human body and regulated at will by
the operators, so, step by step, the two
handmaids of surgery, radium and Ront-
gen rays, are becoming more helpful to,
but not wholly superseding surgery, for,
in many cases, the one can but expose
the field of operation, and the other
make an operation possible or complete
the surgical work. The time may come
when the use of the knife may be an
exception, but until then the triune fight
will be continued.

In March, 1914, fresh discoveries were
announced concerning the beta rays in
healing. Dr. Robert Abbe spoke of a
new electro-magnetic machine which
would permit of using the beta rays
alone and Dr. Alexis Carrel is also study-
ing their effect on living tissue at the



Popular Electricity and the World’s Advance

Rockefeller Institute. Dr. Abbe calls it
dissociation of "the rays.

The exploratory operation and guess-
work probings are superseded by an
X-ray diagnosis, and often an aperient
medicine has been found the only treat-
ment required.

THE SWALLOWED TUBE

The X-ray was once of good service
when a patient with cancer of the mouth
swallowed the tiny tube of radium. Two
or three pictures of his interior were
taken daily and the progress of the tube
through the intestines until ejected made
an interesting study, more 80 because it
was valued at some $600. The patient
suffered no harm.

THE PRICE OF RADIUM

Dr. Lazarus Barlow, director of the
Cancer Research Laboratory at the Mid-
dlesex Hospital, London, says that those
who control the radium market are in-
flating the prices so as to get as much as
possible while the demand lasts. There
is arising a strong protest against ra-
dium products being sold out of the
country from whence they are obtained.
Austria stopped that long ago, but only
recently an English firm, which offered
Cornish radium at $75 a milligram to
English hospitals and failed to get that
price, obtained $100 for it in Germany.
In 1913 the larger part of the radium
sold came from Colorado carnotite, but
#t was sold in Europe, while America
sorely needed it.

In 1903 the price of a milligram was
$2, which rose in 1912-13 to $75 and in
1914 to $80 and $100.

The only hope of cheapness seems to
be in state annexation and control of
radio-active ore-producing mines, and the
discovery of other radio-active minerals
or some cheaper form of extraction and
preparation. To obtain radium from
pitchblende means months, perhaps a
year, of labor, for, even when the active
impurities are removed, there is a sue-
cession of crushing, fusing, washing and
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dissolving processes to reduce a ton of
ore to a few pounds of radio-active sub-
stance, which, again, is subjected to
many repetitions of fractional crystal-
lization before the radium chloride is
isolated and the bromide prepared.
Eight tons of uranium ore only yield one
grain of pure radium chloride.

In 1912 the Austrian government
bought up all the mines at Joachimsthal,
Bohemia, whence radium is extracted.
The price paid was nearly $500,000. The
bulk of the output will be given to the
Radium Institute; some to hospitals and
some sold to physicians.

RADIUM INSTITUTES

The first to be opened was in Paris,
owing to the exertions of Madame Curie,
Henri Becquerel, Henri Danlos and
others. It was but a small place at first,
but 1913 saw the new ‘‘Radium Palace,’’
wherein the ‘‘Curie building’’ is for lab-
oratory work and courses on radio-activ-
ity, under Madame Curie herself, but the
most interesting building is the ‘‘Temple
of Radium,’’ where the radium is kept
and experimental work done.

The second to be opened was the one
in London, founded (1911) through
the generosity of Lord Iveagh and Lord
Ernest Cassel. It owns the largest quan-
tity of radium of any institute, but has
to hold a day and night clinic in order
to treat the ever increasing number of
patients. The head of it is Mr. A. E. H.
Pineh, F. R. C. S.

On April 1, 1913, a radium institute,
through the efforts of Prof. His, was
opened in Berlin. It is financed through
an appropriation by the Kaiser Wilhelm
Society for Scientific Research and
grants from private industrial societies.
Like most German institutions, it is
thoroughly equipped, having fifteen de-
partments, including three laboratories
and several clinics.

There is also one in Heidelberg, with
Professor Lenard at the head; one at
Vienna, directed by Dr. Riehl; one at
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Edinburgh, with Dr. Dawson Turner, a
pioneer writer on radium-therapy, as
director, and Madame Curie founded
one last year at Warsaw; Geneva is to
have one this year, and the one founded
in New York City by Dr. Howard Kelly
and Dr. James Douglas in 1913 is soon
to become operative. It has obtained the
rights to mine 27 claims in the carnotite
district in Paradox Valley, Colorado,
and, under agreement with the Bureau
of Mines, the latter will superintend the
technical operations at the mines.

FRESH DISCOVERIES OF RADIUM

Recently the Bolneological Society of
Budapest was told by Dr. Wesselsky,
professor of chemistry, that under Buda-
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pest there are vast radium strata and
that it is these which impart the high
temperature and healing virtues to the
thermal springs, which contain 35 mg.
of radium to every ten litres of water.
In December, 1913, a discovery of car.
notite ore was made at Mauch Chunk,
Pennsylvania, in a cut made by the
Tamaqua -trolley line along the eastern
base of Mount Pisgah, and government
experts determined about two per cent
uranium oxide. The deposits are the
property of the Lehigh Coal & Navi-
gation Company, and they have turned
the property over to the government for
scientific work. Should any great quan-
tity of radium be produced it will be
given to philanthropic medical work.

MULTIPLE PHOTOGRAPHS
The scheme of showing in a photo-
graph four or five likenesses of one
individual has always proved an attrac-
tive one because of a certain air of

Winte cheese cloth

Two Mirrers |set ol right
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Plattorm MT loot high
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Multiple Photograph Plan

mystery surrounding it. To the average
person it is quite mystifying how the
different poses can be secured of the
same individual all on one plate. The
attached sketch shows how this may be
effected.

There are two special mirrors with
frames only on three sides, each five feet
high and three feet wide, placed at an
angle of about 75°, the angle being
formed by the edges of the glass alone.

The subject sits at a table with his
back to the camera, facing the right
angle formed by the mirrors. The camera
then points at the back of his head, and
the reproduction obtained from the com-
bination of the mirrors results in show-
ing on the plate a reproduction which
looks as if five men were sitting at the
table, each an exact duplicate of the
other.

Not the least important feature of this
scheme is that of securing the right light
with the proper diffusion. In this case,
a Cooper Hewitt mercury vapor lamp is
suspended directly over the man’s head,
and about half way between the location
of the man and the mirrors. White
cheese cloth is placed between the lamp
and the ohject over the top of the mirrors
in order to further increase the diffusion.
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THE ANCIENT ART OF ALCHEMY

‘‘Chemistry owes a heavy debt to the
early workers and writers,”’ declares
James Campbell Brown, in his fascinat-
ing history of the subject, ‘‘for the art
of alchemy, commonly supposed to be
occupied with the search for the philoso-
pher’s stone and the elixir of life, was
in reality the rudimentary stage of the
science of chemistry. The most ancient
alchemists exercised their skill in prac-
tical operations. They studied the metal-
lurgy of the metals known to them, prac-
tised the arts of preparing drugs, and
perhaps poisons, of making, tinting and
working glass, painting and staining
fabries and of making soap and devel-
oped the use of antiseptics and the
hydrocarbon industries.

‘““In ancient times many fanciful
modes of representing chemical changes
were suggested. These generally took
the form of assuming that like attracts
like; that substances which combine to
form a different substance contain some
principle or essence common to both and
that such bodies are constituted of par-
ticles of various forms, round or angular,
pointed or hooked, straight or spiral.
Lucretius explained why wine passes
rapidly and oil slowly through a sieve
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by the assumption that the particles of
oil are either larger than those of wine
or are more hooked and interwoven

THE HISTORIC SUBSOIL OF PARIS

In the course of certain investiga-
tions having for their purpose the de-
termination of the nature of the subsoil
of Paris, the authorities drove a well
in the Place de 1’Hotel de Ville. The
result of this operation threw great
light on the manner in which great
cities, in the course of centuries, bury
the relies of their past.

In the present case there was found
first a layer of rubbish, nearly four and
a half feet thick, and dating from the
Sixteenth Century to the Nineteenth.
The second layer, a little over two and
a half feet in thickness, consists of rub-
bish recognizable by the character of
its fragments as pertaining to the pe-
riod from the Fourteenth to the Six-
teenth Century. This is separated from
the first layer by a thin deposit of sand,
and a second sandy deposit covers the
third layer which plainly shows relics
of the Eleventh and Twelfth Centuries.
At the bottom is a clayey deposit filled
with fragments of pottery belonging to
the Gallic and Gallo-Roman periods.



Portable City of Ringlingville

From yanking out the aching molar
of an elephant to stringing the wires
for the electric illumination of the
“‘big top,”’ the three ring circus is full
of human interest happenings. System
and special time saving equipment en-
able the portable city of Ringlingville,
covering 20 acres, and with a population
of 1,370 people, 735 horses and 1,090
animals, including 41 elephants, to move
from town to town with less confusion
than the city flat dweller can move to
the flat across the hall.

The cost to keep this strange city to-
gether averages $8,000 a day. To trans-
port this tented enterprise over the
country, 89 double length railroad cars
are required, divided into five, and some-
times six, sections. One section of 20
cars hauls the parade equipment, an-
other carries the
tumes, special sce
paratus used in tt
of Solomon and t
a third is made uj
performers; the
the menagerie—g
$12,000 each, elef
at from $5.000
each, according ti
ability to perfq
trained horses w
$1,000 apiece, ete

The feeding
of the menagerie
and the people
of this aggrega-
tion is accom-
plished with
perfect ease. The
gigantic canvas
hotel has the
largest Kkitchen
in the world. A
force of 90
chefs, cooks and
waiters serve

over 4,000 meals a day. The cooking is
done on a range weighing more than half
a dozen touring cars and in caldrons and
pots of giant proportions heated by
steam. -

Since a majority of this season’s per-
formers come from foreign lands, inter-
preters are carried for them and native
dishes are prepared for their tables. A
classification of the people of Ringling-
ville discloses the fact that nineteen lan-
guages and dialects are spoken by its
inhabitants.

Contributing especially to the comfort
of hoth spectators and performers is the
electric illumination of both the grounds
and the big tent interior and it should
be mentioned also that the animal cages
are lighted with incandescent lamps, the
lamps being securely protected and read-
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Manicuring & Mammoth

front of the principal entrance,
while 28 are placed inside the
main tent where the circus per-
formance is given, lighting the
rings and stages and the seats,
which provide for 15,000 people.
All ticket sellers’ wagons are
electric lighted and two strong
spotlights are used to play upon
the stages between the rings.
A huge wagon, which is used

Scissors

for a workshop, is also
equipped with a power-
ful searchlight mounted
on its top, which is di-
rected to different parts
of the grounds, while
taking down tents and
loading after the even-
ing performance.

The current for light-
ing is furnished by two
gasoline engine driven
generators, each
mounted on a truck.
They are duplicates, so
that if one should by
any chance become dis-
abled the other can sup-

ply the current for at least half the
lights. The generators are arranged,
however, to be operated together; that
is, in multiple. Being of special design,
they are built to run evenly, so that
there is no flickering of the lights and
no storage battery is used, as this would
add too much weight to the equipment
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The Portable, Engine Driven Electric Generators which Supply the

urrent for All the Illumination

of the outfit is the putting down of the
cables. These are of varied lengths, of
well protected wire wound on reels re-
sembling those used to reel up garden
hose. From the switchboard upon each
truck these cables are dropped to the
ground and unrecled to the points where
they connect with the lighting circuits.
Should they lay in places where there
is apt to be traffic of any sort they are
placed in a trench about six inches deep
in the ground and covered with earth.
The tents are all equipped with pro-
tected wiring, which can be easily and
quickly installed and removed each time
the tents are erected and taken down.
The eclectricians are, therefore, on the
grounds in the early morning, when the

is in the
course of
construction,
but the ‘‘old
homestead, ’’
the house in
which grand-
mother dwelt,
or any ready
built house is
easily con-
verted into a
modern abode
in a few
hours by the
electrician
and his
helper.

Electric wiring is invariably
installed in a new house while it

‘“Some Job''—Carrying Water to
the 'ﬁm.

Ele,

— | ———
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Getting Ready for the Parade
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THE SYMMETROSCOPE

New York advertisers have become
unusually enthusiastic over another elec-
trical device for advertising purposes.
This newest invention is called the Sym-
metroscope and is primarily meant to
attract attention to an advertiser’s show
window.

The Symmetroscope is in the form of
a huge horn of plenty with mirrored
sides. A handful of coins or fruit is
dumped into the horn and a tiny motor

Novel Electrical Device Which Attracts Attention in a
Bhow Window
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started. This motor slowly revolves the
horn, which action tumbles the coins or
fruit over the mirrors, producing a
myriad of reflections giving the observer
the impression that the horn is brim-
ming over with good things. And just
when one becomes very much interested
in the contents of the horn the motor
stops, a clutch throws the horn backward
and in its place, exactly where the ob-
server’s eyes are focused, appears a
large advertising sign which unrolls
from a cylinder. There are ten of these
signs and the Symmetroscope displays
one after every three revolutions of the
horn.

THE ELECTRIC HIGH SCHOOL

Less than eight years ago, Rupert,
Idaho, was a mere dot on the map.
Today it is the county seat of a thickly
populated farming community and bears
the distinetion of having a school build-
ing heated entirely by electricity. In
addition to heating this building, elec-
tric current has been put to so many
uses in this very modern school, that
it is known as the ‘‘T:.2 Electric High
School.”’

Rupert is in the heart of the big
Minidoka Irrigation Project. In the
winter the Government sells its surplus
current from its own power house at a
cost low enough to compete with coal.
The cost of heating the new school by
electricity was estimated at $1,760. Coal
might have been used at a cost of about
$1,000.00, but by the use of the electrical
heating system, the wages of an engineer
at $75.00 per month was saved, and the
cost of installing the electrie system used
proved to be $3,000.00 less than for
any other known system of heat. After
a severe test during the winter months
just past the original estimate of $1,750
has proved too high by about $250.

The system used in this three story
high school is remarkable for its sim-
plicity. The common arrangement of
hot air pipes, or flues, has been followed,
but a battery of electric heating units,
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Domestic 8cience Room in Electric High School

resembling those used in
large electric bake shops,
has taken the place of
the furnace and steam
coils. In the furnace
room are 20 eighteen
kilowatt units installed
in pairs, each pair with
a separate control of the
current from a switch-
board in the office of the
principal. An emer-
gency switch is also in-
stalled in the office
which will cut off the
current from the entire
building.

Electricity has been put to work in
every nook and cranny of the building.
A ten horsepower motor drives the ven-
tilating fan and supplies all necessary
power for the saw and lathes in the
manual training department. An elec-
tric water heater furnishes hot water for
shower baths in the gymnasium and in
the various lavatories.-

In the domestic science room there are
20 electric disk stoves, chafing dishes and
other electrical cooking apparatus. Here
i3 also installed a modern electric range
for the preparation of cafeteria lunches
for students who remain all day at the

Science Laboratories Have Electric Hot Plates Instead of Bunsen Burners

Electric Heating S8ystem

school. In the science laboratories, stu-
dents of chemistry are provided with



176

electric hot plates, and the old time
Bunsen burners have been eliminated
entirely to make way for modern electric
equipment.

The illuminating system is interesting.
The auditorium has a fine stage with
stage lights and switch control equal to
that of the best theaters. All the eleec-
tric equipment was planned by local
electricians with the assistance of gov-
ernment engineers employed at the
power station. Mr. George L. Dilworth,
superintendent of the Rupert High
School, is justly proud of his new and
interesting building.

CURIOUS PROCESS OF MAKING
STEEL RODS

There is employed a comparatively
new process for making bars of steel
and other metal. This process consists
in heating metal until it becomes plas-
tic, and then forecing it, with the aid
of a hydraulic ram, from the compress-
ing cylinder through a die. It issues

Wall of Illuminated Water Which Prevents Migration of Eels to the Sea

from the die in the form of a rod, like
sausage from a sausage machine. The
rods are round, square, or hexagoual,
according to the shape of the die, and
it is claimed that they possess greater
tensile strength than rolled bars of
equal size. Wire so small that it weighs
only one one-hundredth of a pound to
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the foot in length, as well as heavy barg,
are produced in this way.

THE CARAT

The number of persouns interested in
the measure of weight called the carat
is generally limited by the number who
are able, or are disposed, to possess pre-
cious stones of great value. Of course, it
is of the utmost importance to jewelers,
and, inasmuch as slight differences have
existed in the estimation of this delicate
weight, an effort has been made to obtain
the adoption of an international standard
carat. The weight which has been pro-
posed is 200 milligrams, and it is under-
stood that our Treasury Department, in
common with those of the leading powers,
has adopted the new standard. It has
hithertofore been customary in English
speaking countries to reckon a carat as
equal to 3.2 grains. The uncertainty of
the original measure is indicated by the
derivation of the word from the Greek
word for the fruit of the carob.

EELS AND ELEC-
TRIC LIGHTS

Pursuant to the
recommenda tion s of
biologists of the Uni-
versity of Copenhagen,
the Danish Government
has caused to be placed
a row of electric lights
along a submarine cable
extending from the
coast of Funen to the
Island of Fano, to pre-
vent the migration into
the sea of the eels which
inhabit the inner waters
and the escape of which
is a great loss to fishermen. Eels migrate
only during the hours of darkness, and
accordingly the lamps are turned on as
soon as night approaches, thus interpos-
ing a wall of illuminated water which
the eels are afraid to pass.

A similar plan has been used in Italy
to retain eels in shallow water.



AN ARRAY OF CAMERA MEN

Since the camera man cannot very well take his own picture, the theater goer
knows little of him. He is, however, a very businesslike individual and, like the
referee in a boxing match or wrestling bout, has to be ‘‘on his pins,’’ so to speak,
quite as much as the principals. In this picture are to be seen a part of the staff of

Lubin photographers with their paraphernalia.

looked at for once themselves.

They are not averse to being

PUBLIC SCHOOL AT HOLLYWOOD
STUDIOS

For the interest and advancement of
children who work in films, a publie
school has been established at the Holly-
wood, Calif., Universal studios. It is
a branch institution of the Los Angeles
publie schools, but it was built, furnished
and will be supported financiallg by the
Universal company.

From fifteen to 25 children, ranging
from nursing babies to boys and girls
well along in their teens, are used regu-
larly, a few hours each day, at the
Hollywood studios and at the ranch in
the San Fernando valley.

““‘In the portrayal of various phases
of society for the camera,’”’ says Mr.
Bernstein, west coast manager, ‘‘the use
of children is indispensable. Their
presence during the acting of the drama,
even if they have no acting parts to
sustain, lends inestimable dramatie sin-
cerity to the production as well as
effecting a true-to-life tone to the per-
formance.

““On the other hand, their parents and
society owe them a proper education.
Professional children often grow up
without schooling of any sort. This is
unjust to the child. That we may use
the children and at the same time not do
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them the injustice of interfering with
their schooling, a school has been es-
tablished at the studios.’’

The schoolroom has been fitted out in
a renovated portion of the building
which was originally used by the cos-
tuming department. This building was
left vacant when the department was
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added that in etching this halftone
plate the engraver took special pains to
preserve exactly the effect of the original
photograph. - :

The inventor, Mr. Morris E. Hair, of
Chicago, described his idea as a new
kind of light made by burning metallic
magnesium and aluminum, which gives

Photograph Taken on & Dark Night Under Adverse Conditions: a Four-S8econd Exposure With Two Candles

moved to its new quarters in the second
story of the new property building.

There are desks to accommodate 50
pupils and a teacher. The room is some
distance from the large stages so that
the noise incident to big productions will
not interfere with study.

MOVING PICTURES MADE AT
NIGHT

The photograph reproduced herewith
was made on a very dark night by the
aid of a new magnesium candle, as it is
called. It will be noted that buildings
a block or more away are shown in fair
detail, while in the immediate fore-
ground effects approaching those of day-
light were obtained. It may also be
an intense white light with violet ray,

similar to that of flashlight powder, but
continuous and more actinic. These in-
gredients are put up in the form of can-
dles by a fireworks company, for con-
siderable experience and knowledge of
that class of work is required to make
them. The candles are lighted with a
fuse.

It is said that light—that is, light
suitable for photographing, is carried
3314 times as far with one of these can-
dles as with an ordinary are lamp.

Evidently, from the continuous na-
ture of the light and its power, it will be
of considerable value to film manufac-
turers—in fact, Mr. Hair, being super-
intendent of a film company and inci-
dentally an expert camera man, devel-
oped the light with that end in view.
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CREATING GOOD WILL WITH
MOTION PICTURES

Qne of the most interesting series of
commercial pictures produced during
the past year was a 3,000 foot subject
taken by Charles F. Stark, head of the
Essanay commercial department, en-
titled ‘‘Building a 20 Inch Gas Main.”’
The film was contracted for by the East
Ohio Gas Company.

The scenes were taken in the moun-
tainous regions of West Virginia and
show the drilling of a gas well, survey-
ing for the pipe line, panoramic views
of the hills and mountains necessary to
be crossed with the pipe line, which is
to supply gas for the principal cities
of eastern Ohio, the making of the
couplings, the hauling of pipe by narrow
gauge railroad up the mountains and
by six horse teams, digging trenches,
and the final laying of the pipe.

One of the most spectacular scenes
shows the difficulties encountered in
hauling pipe, as good roads are few and
far between and it was necessary to
drive the six horse teams up a river bed.

At present the pictures are being
shown to the public, accompanied by a
lecturer who gives an interesting talk
on the advantage Cleveland residents
have over those in other large cities who
pay 80 cents per thousand cubic feet for
gas, while Cleveland buys its natural
gas of a considerably higher heating
value for 30 cents per thousand.

The motion picture as a media for
creating public good will for public
service companies is incomparable, and
the results secured by the East Ohio
Gas Company have been so gratifying
that six other natural gas companies in
the middle west have purchased copies
of this film for use in their communities.

Mr. R. W. Gallagher, general manager
of the gas company, stated that his com-
pany had secured more good publicity
and had aroused more interest through
the use of motion pictures than it would
be possible to secure through any other
media for the same expenditure.



* The Battle of the Phagocytes

Wonderful Films Made by the French Scientist Comandon, Showing the White
Blood Corpuscles at War with the Germs of the Dreaded Sleeping Sickness

The moving picture machine has
been used for many widely separated
purposes, from the study of the work of
athletes to correct their faults to factory
operations for the purpose of doing
away with useless motion and raising
the standard of efficiency. But the most
interesting, perhaps, of all its applica-
tions is that made by a French scientist
in the study of microbes. In collabora-
tion with M. Levaditi and M. Muter-
meleh, M. Comandon, a noted biologist,
has been investigating, with the help of
both the cinematograph and the miero-
scope, the strange phenomena of phago-
cytosis. Before a session of the Acad-
emy of Medicine in Paris he has given
the results of his studies. One knows
the great battle that the leucocytes, or
white corpuscles of the blood, are con-
tinually waging against disease mi-
crobes of all kinds. In other words, the
name of phagocytosis has bheen given to
the phenomenon by which a body de-
fends itself, by grace of the little white
corpuscles, against the invasion of dis-
ease. Those particular types of leuco-
cytes showing a marked tendency to-
ward fighting disease microbes are called
phagocytes.

Trypanosomes, the Microbes of the Sleeping Sickness,
andering in the Blood Stream. They Are the Faint,
Elongated, Snake Like Obiects. In the Center Is &
Ié’equo: tlat or White Blood Corpuscle Not Yet Wakened
ctivity

Biologist C

e rtor N Tovadi © ot Ts His

M. Comandon and his colleagues con-
ceived the idea of making visible this in-
ternal struggle and through this to learn

However, Le es Are Seen in Actual Battle
n%ei'th the - ?w‘::c\::’t One of the Latter Is Just

About to Be Enveloped and Swallowed
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Motion Pictures

better how to give relief and assist the
action of the white corpuscles. So he
selected one of the most redoubtable
microbes, the trypanosome du nagana—
that is to say, the terrible sleeping sick-
ness.

They prepared to make this study of
the microbes and white corpuscles under
varying conditions: without the use of
a serum ; then with a normal serum, and
finally with the specific serum. They
made cinematographic films of these
various actions, tremendously enlarged,
of course, and finally the films thus ob-
tained were exhibited before the mem-
bers of the Academy.

The snake like trypanosomes were seen,
moving freely and with an astonishing
quickness in the midst of the leuco-
cytes, touching them with impunity,
passing through the same channels with-
out difficulty.

Then, when the appropriate serum
had been introduced, the scene changed.
These trypanosomes, always agile, be-
came, at the touch of a white corpuscle,
immediately detected, caught and held
like a sailor enveloped in the tentacles
of an octopus or cuttlefish, and, despite
all its efforts to free itself, held closer
and closer. Finally the movements of
the trypanosome ceased entirely and it
died, swallowed up by the leucocyte.

Here, for the physicians who watched
the moving films, was a more interesting
drama than the most thrilling that could
be penned hy the scenario writer. But

Completion of Pbagocytosis or Destruction by the Leuco-

cytes (Plns:oytcl). One of the Trypanosomes Has

ot Been mpletely S8wallowed, but to All Intents
and Purposes the Battle Is Ended
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more than the interest of the action of
the trypanosomes and leucocytes was
the revelation to the physicians of the
means by which the microbe of the sleep-
ing sickness can be destroyed within the
human system.

HOW THE MOTION PICTURE
ORIGINATED

The origin of the popular motion pie-
ture may be traced to an after dinner
discussion that occurred, almost a hun-
dred years ago, between Sir John
Herschel and his friend, Charles Bab-
bage.

Sir John had asked Babbage how he
would show both sides of a shilling ecoin
at the same time. Babbage said that
the thing might be done by holding the
coin before a mirror, a suggestion,
however, which did not satisfy the
scientist, who thereupon proceeded to
give his guests a better example. He
spun the shilling on his dinner plate,
at the same time inviting attention to
the peculiar fact that, if the eye were
placed on a level with the rotating
coin, one could see both sides thereof
at the same time. The result of his lit-
tle diversion was that Babbage im-
parted the information to a scientific
friend named Fitton, who constructed
a working model based upon the idea.

Now Fitton’s device consisted merely
of a disk, on .one side of which was
shown the drawing of a bird, while on
the other side was drawn an empty

Here the Trypano-

In This Case the Story Is Different.
Tremen-

somes Far Outnumber the Leucocytes and a
dous Battle Is On
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birdeage. So, when the disk was rap-
idly revolving on a silk thread, the bird
was made to appear imprisoned in the
cage. Here, for the first time, was
shown that persistence of vision where-
on all moving pictures depend for their
effect. The eye retains the image of the
object seen for a fraction of a second
after the object has been removed.
Fitton called his model the thauma-
trope.

The next stage of development was
seen in the ‘‘wheel of life,’’ or zoétrope,
a device consisting of a cylinder per-
forated with a series of slots. Within
this cylinder was placed a band of
drawings of dancing men. When this
device was caused to rotate slowly, the
figures seen through the slots gave the
effect of a dancing motion. .

The first systematic photographs of
moving creatures taken at regular in-
tervals were not, however, made until
18717.
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DELAYED ONLY FORTY-EIGHT
HOURS

A record in resourcefulness and quiek
action was recently made when the Edi-
son studio burned, as Director Charles
Seay had his company at work on the
studio floor in a hastily constructed
‘‘set’’ exactly 48 hours after the last
fireman retired from the premises.

Those in the neighborhood of the Edi-
son studio in New York the morning of
the fire had the odd experience of watch.
ing such stars as Mare MacDermott, Ben
‘Wilson, Augustus Phillips, Mary Fuller,
Mariam Nesbitt and Bliss Milford work.
ing in a real fire scene, for all were
busily engaged in saving their ward-
robes and trunks and aiding in getting
the film negatives safely transferred
from the storeroom to private homes in
the neighborhood. Manager and Mrs.
Plimpton were to have sailed for Europe
on the Olympic at 10 o’clock on the
morning of the fire, but a telephone call

The First Scene Taken at the Edison Studio After the Fire
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reached Mr. Plimpton on the dock and
he instantly returned to the studio and

An Actor Leaps from a Platform Onto a 8lide Board 25
Yards Below., The Picture Was Taken for a Film,
Near Berlin
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factory, though the steamer sailed with
a stateroom full of luggage, fruit, flowers
and other tokens of esteem—though
without its passengers.

As soon as the news of the fire reached
Thomas A. Edison, who was in Fort
Myers, Fla., at the time, he wired Man-
ager Plimpton as follows:

‘I learn that the artists at great risk
to themselves helped to save all they
could. This is very fine. I appreciate it.
‘We are all one big family anyway.

““Thomas A. Edison.”’

COURTED DEATH FOR FILM

In making a film near Berlin, Ger-
many, an actor of the company took his
life in his hands, when he dived from a
platform onto a slide board 75 feet
below. By good luck he was not killed,
although this is one of the most daring
and sensational ‘‘thrillers’’ staged by
the modern circus and seldom if ever
before attempted by the non-professional
diver.

A PARAGRAPH ON FILM
FOOTAGE

The vast extent of the motion picture
industry may be surmised by the amount
of Vitagraph filim used. The weekly out-
put of this company’s plant is about ten
reels, each reel averaging 1,000 feet in
length. America uses about 60 copies of
each picture, while the Europear Vita-
graph plant, located in Paris, France,
makes more than 250 copies of each pie-
ture. This Parisian plant supplies the
entire world excepting the United States
and Canada. Computation shows that in
all more than three million feet of film
is used weekly by this one concern. In
one year it uses enough film to extend
around the world.

Some of the recent Mexican films -
prove that the camera man was well
within the fighting zone when the fight-
ing was at its hottest, for within the
range of the camera’s eye the forces of
the enemy can be clearly seen.
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F. E. Kloinschmidt

An Intense Moment—Hunting Walrus

Lovers of motion pictures, becoming
jaded, perhaps, with the ordinary studio
dramas, produced amid canvas back-
grounds of the film studios and enacted
by stars of note in the photoplay world,
often enjoy by way of variety such films
as those taken by Captain Scott and his
brave followers in their dash to the
South Pole, or those snapped by daring
Paul Rainey, who penetrates the jungles
of Africa and films wild animals in their
native haunts. For such ‘‘fans’’ the
six reels of motion pictures taken by
Captain F. E. Kleinschmidt in the
Arctic regions and which are now being
exhibited as feature attractions in a
number of America’s largest cities will
prove a never ending source of delight,
for they combine all the stirring action
and interest which attaches to the ordi-
nary studio ‘‘thriller’’ and, in addition,
possess a wonderful educational value,
since they are in reality nothing more or
less than an animated natural history.

You are sure to hold your breath dur-
ing the exciting seal fight and the dan-
gers which beset the captain when taking
the pictures at the risk of his own life,

and to marvel at the antics and habits
of the animals encountered.

Views of Seattle flash upon the screen
at the beginning of the exhibition and
then we are taken up that wonderful
scenic route, ‘‘The Inside Passage,’’ to
Alaska, arriving at last at an Indian
village with great, carved totem poles,
inscribed with legends of Hydah and
Thlinket. Proceeding up Glacier Bay,
we pass _enormous icebergs 300 feet
high, which have broken off from the
largest glacier in the world—the ‘¢ Muir”’
glacier. We are shown the vessel of the
expedition breaking its way through the
ice fields in front of the great wall of
ice, 800 to 900 feet high, and as the
camera swings about to take in the huge
mountain of ice with its spires, domes
and rugged peaks, we suddenly see a
wall of ice the size of a 20 story building
break off and fall into the sea, creating
a tidal wave 30 feet high that comes,
with foam on its crest, racing toward the
spectator.

Reel two shows us the reindeer of
Alaska and close-up views show the fine
antlered male, the does with their fawns .
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feeding on the reindeer
moss or lying in secluded
places calmly chewing
their cuds. Herds of a
thousand or more deer
pass in review before
the camera. Next comes
one of the most mar-
velous pictures ever re-
corded on a strip of film.
By means of Captain
Kleinschmidt’s camera
we penetrate the waters
of a river and behold
salmon, under water, in
great masses, ascending
the stream. It is spawn-
ing time and the salmon
are on their way from the sea to a place
up-river where they can safely deposit
their eggs and then die. The great silver
horde moves slowly along beneath the
surface of the water and suddenly runs
into a mnet, set at right angles to the
course of the stream. The net forms a
trap and as the inner heart of the net is
raised we behold over 30,000 salmon and
codfish held captive within a compara-
tively small enclosure. A boat suddenly
enters the trap and fishermen spike out
the codfish and throw them away, while
the bailing net is used to dip out a thou-

Cooking Lunch on the Ice—the Main Dish Is Seal Blubber

185

Captain Kleinschmidt with a Moose He Has Just Shot

sand salmon at a time and load them
aboard the waiting steamer.

Views of Stellers Lions, the largest
of the seal species, breeding on Bogoslof
Island, are next shown and we see the
huge male seals, each with his harem of
females and puppies, sunning themselves
on the warm beach sands. One of the
harems is invaded by a huge bachelor
seal and immediately a fight takes place.
Gigantic fangs are bared and powerful
jaws slash at each other’s necks. A
female tries to desert her lord and mas-
ter and is immediately disciplined. So
human are their actions
that the spectator can
almost believe it is a
domestic drama in civil-
ized life he is witness-
ing. One large bull seal
comes up to within
fifteen feet of the cam-
era and stands there
barking and showing his
fangs. Captain Klein-
schmidt suddenly enters
the picture, armed with
a rope, and attacks the
animal. At first the seal
flees, but beholding the
captain standing amid
the puppies he comes
ashore again and madly
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Polar Bear Coming to the Surface After a Long Dive

charges him. The captain retreats and
the sca lion boldly takes his place amid
his puppies and issues a challenge to all
the world. As Captain Kleinschmidt
again approaches he rears his head and

the captain hurls his lasso. The noose
slips off the pyramid like neck and he
charges the captain again. Then the
noose settles around his neck and the
captain quickly throws a half-hitch on
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top of the loop and, with a companion
to help, tries to hold the huge beast. All
in vain. The seal drags them down to
the water and even though the line is
made fast around a boulder, he snaps it
like a thread.

The third reel takes us into the in-

terior of Alaska on a moose hunt. We
see a cow moose feeding within 50 feet
of the camera, a young bull swimming
a lake, and a great monarch of the forest,
surprised by the camera, shaking his
huge antlered head at the strange
machine clicking in front of him. The
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Huge Sea Lion Roped After an Exciting Chase

next scene takes us to Boyroslof Island,
where we sec a voleano in active erup-
tion, the hot lava trans-
forming the sea into a
steaming cauldron.
Closer views of the vol-
canic rocks show every
foot of the surface cov-
ered by breeding birds
—millions of them—of
every variety and spe-
cies. The reel -closes
with what resembles a
snowstorm, although
closer inspection proves
the snowflakes to be the
thousands of birds all in
flight at once.

The dangers of navigation on such an
expedition as this, where the mariner
has no chart to guide him in the hitherto

unexplored waters, are aptly illustrated

in reel four. We finally land and are
taken on a caribou hunt in the foothills
which lie beyond the voleano. Un-
usually close-up views are obtained of
these antlered creatures on their feeding
grounds, and in the next scene a giant
Kodiak bear is seen lying in the alders
with his mate standing motionless
nearby. Alaskan porcupines are
glimpsed and as we pass the seal rocks
in front of Resurrection Bay we hehold

thousands of sea lions
who have climbed the
steep rocks and upon
our approach come tum-
bling down several hun-
dred feet. You wonder
that they don’t break
every bone in their
bodies. as one after an-
other is seen to come
tumbling down the face
of the cliffs and plump
into the water. Mother
seals are taking their
babies in their mouths,
dropping them several
hundred feet below and
then tumbling after

them.

The vessel of the expedition is seen

Bection of Film, Although Not Very Clear, Shows a Polar Bear Actualli_ Charg-
ing the +:8till"" Camera Operator at the Left. Farther Along in the Film the
Bear Came Uncomfortably Near

penetrating the Arectic ice pack as reel
five begins, guided by the captain from
the crow’s nest on the mast. The party

Sulphur Bettom Whale
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here had an accident that almost
wrecked the vessel. A severe storm car-
ried away the rudder and for hours the
vessel drifted while a new one was being
rigged. The ship was steered by means
of a plank for 300 miles to the nearest
harbor. We behold three of the crew
sitting on the plank or rudder to weight
it down and lend purchase to the steering.

After much difficulty a new 2,000
pound steel rudder is constructed and
after seven days in harbor we leave
again for the frozen north. A swimming
polar bear is discovered and a chase
begins. The bear dives again and again,
and finally runs across the ice to escape
his hunters. The crew pursue in skin
boats and finally retnrn with a polar
bear and her cub as their trophies. The
camera records the bringing in of the
bears after the long trip across the ice,
the hoisting of them aboard and skin-
ning them.

In the sixth and last reel we are
taken on a walrus hunt by Eskimos. We
view the animals at a distance of 20 feet
on the ice, the bulls with their great
ivory tusks fighting and stabbing at each
other, and on being disturbed see them
plunge into the sea. These huge marine
elephants come up blowing, snorting
and rolling their eyes within a few feet
of the camera, stationed on the edge of
the ice floe.

We are permitted to watch the Eski-
mos skinning a walrus on the ice and
learn how necessary the walrus is for
the existence of the natives. The skins
are hoisted aboard, a single skin weigh-
ing 1,024 pounds, and, later, we behold
the expedition landing the Eskimos at
the native village and giving to the half
starved inhabitants the meat and blubber
of the walrus. The dogs are even hun-
grier and we witness a fight between 50
or more wolf like dogs in their struggle
to obtain the best portions of the walrus
meat which has been tossed to them.

'!‘he closing scene of the film depicts a
leviathan of the deep—a huge sulphur
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bottomn whale. Passing within 20 feet
of him as he lies on the surface. you
behold, by means of the motion picture
camera, a sight which few human beings
have ever witnessed and one which will
probably never be completely effaced
from your memory. :

The films have been shown to the
National Geographic Society at Wash-
ington, D. C., and most highly endorsed
by that body. The New York Zoological
Society and other gatherings of men
noted in science and letters have wit-
nessed the exhibition of the Klein-
schmidt pictures and now the public in
general is to be given an opportunity of
beholding the results of this very suec-
cessful expedition.

MOTION PICTURES IN JAPAN

Many of the motion picture theaters
in Japan, particularly in Tokio, where
there are over a hundred, are quite as
elegant as some to be found in any
American city. You can secure admis-
sion for as low as five cents up to as high
as 50 cents. In the cheaper portions of
most theaters, the natives sit cross-
legged on the floor in characteristic
Japanese fashion. They remove their
shoes before entering and an attendant
takes charge of these.

Both American and European pic-
tures are shown, but the principal
attraction is a long Japanese play, which
is presented in a very unique fashion.
In fact, it may be said that the Japanese
have real talking pictures.

The film is produced in the same man-
ner as a stage play, with every portion
of dialogue spoken.

When the picture is projected an
actor and actress stand on each side of
the screen and repeat the dialogue in
full view of the spectators. The two
reciters share the parts played by the
different characters. As their spoken
words keep strict time with the lip
movements of the silent artists, the
result. as may be imagined, is very
effective.



What Happens to the Scenario

In this, the last installment of the serics, the successful Scenario Aulhor is
permitted to obtain some insight in the actual marketing by the film manufacturer
of the finished product which has resulted from the carefully prepared plot and:
outline of action which he sent out some months before; how the theater man-
agers secure the positives from the film erchanges; *“first runs’’; films for out of

town erhibitors, etc.

As many positive prints are made
from the negative film as the sales mana-
ger has orders for. In most of the big
manufacturing plants orders are re-
ceived for as many prints of any sub-
jeet as the General Filin Company, the
Mutual Film Corporation, or the Uni-
versal Film Company have exchanges
throughout the country, although, fre-
quently, a single exchange will buy sev-
eral copies or ‘‘prints’’ of a particularly
desirable subject, and, again, there are
some prints which are not purchased by
each of the exchanges. Almost without
exception, as many, if not more, prints
of any given subject are sold in Europe
as in the United States, for the conti-
nental film buyers supply the programs
for theaters located all over Europe,
Asia, Africa and the greater part of
South America.

The positive films having been printed
they are immediately taken to the de-
veloping room, where they go through
the same process as did the negative
film, which was described last month,
winding up with the glycerine bath, as
did the negative film. This glycerine
bath is necessary since the film must be
kept pliable as long as possible, and even
after the film has been released and ex-
hibited for a number of weeks, most of
the glycerine is lost through evapora-
tion or from other causes, and the film
becomes brittle and readily breaks when
running through the projection ma-
chine. Another treatment in a glycerine
bath will usually, however, restore it to
its original pliability.

All of the beautiful ‘‘firelight,”’
““moonlight”’ and ‘‘dawn’’ effects are

put into the pictures by means of a tint-
ing solution, which colors the whole sur-
face of the film the color or tint de-
sired. ‘‘Tinted’’ or stained films are
dyed over their entire surface with a
single color and when projected give the
impression of being thrown on a colored
screen or through a colored lens. The
high lights, or the light portions of the
picture, are the only parts affected from
the standpoint of the spectator, for the
shadows appear black as in the ordinary
black and white picture. A red stain
gives a most realistic fire scene, and adds
much to the interest and beauty of
scenes played, for instance, in front of
a fireplace, while blue tinting gives the
effect of moonlight, and yellow adds
greatly to a sunlight view. The ‘‘dawn’’
effect is usually obtained by tinting the
film a delicate pinkish shade. When the
pictures contain more than one color the
process of making them is much more
complicated and expensive, for then the
colors must be applied individually by
hand, or by a complicated mechanical
system.

The last process the film goes through
before leaving the factory takes place in
the ‘‘joining room,’’ where the short
200 or 150-foot lengths are assembled
and joined together, the necessary sub-
titles, reproductions of letters, tele-
grams, ete., are inserted at the proper
point, and the picture is united in just
the form you see it on the screen.

Long before this time a release date
has probably been set for the picture
which we have followed through the fac-
tory, and several days before the day
scheduled for its first public exhibition
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Inspecting the Films in the Joining Room

it is carefully boxed up in its tin recep-
tacle and sent by express to the ex-
change or rental office from which the
exhibitor obtains or rents it. The ex-
change pays the manufacturer for the
subject at a stipulated price per reel;
thus a two or three reel subject usually
costs twice or three times as much as a
single reel subject.

The time element enters largely into
the business of the exchange, for, natu-
rally, the manager of a theater who is
showing the film the first day it is re-
leased pays more for its rental than
does the manager who books it for his
theater when it is a week or two weeks
old. The man using it first is called a
“first run’’ customer—that is, he runs
it first or before any other exhibitor
in his eity or neighborhood. By the
time the picture is two weeks old—has
been shown fourteen days—its rental
price is considerably reduced and the
exhibitor then booking it expects to pay
considerably less for his service.

At the exchange the film is unpacked,
inspected, and numbered, so that it can
be readily found in the stacks and stacks

of others which are carefully stored in
the film room. After a number has been
attached to the film, as a means of iden-
tification, the same number is usually af-
fixed to the posters which illustrate and
describe it, and which are sold to the
exhibitor at the same time that he rents
the film. The out-of-town exhibitor—
that is, one who lives in a city outside
the one in which the film exchange is’
located—usually has little choice in the
selection of his program or the films
which he will show, as the booking man
at the exchange sends him such films as
his contract calls for in point of age
limit, and such as happen to be ‘‘in,”’
or available at the time the shipment
must be made. For instance, if John
Brown at Podunk is paying for three
films a day, a price which entitles him
to ‘“30-day stuff,”’ or films 30 days old,
the booking man will each day ship Mr.
Brown three films which have been in
the exchange 30 days and shown that
number of times by other exhibitors.
Usually, though, the little theater runs
one reel about two weeks old, one about
three weeks old, and one four weeks or
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older, so that much care and attention is
necessary to see that Brown receives
only films of the age for which his con-
tract calls.

The city exhibitor, living in a city in
which an exchange is located, has a
decided advantage over his country
brother, for he can go down to the ex-
change and himself witness the filins
which are going to be released. In a
city like Chicago, for instance, the thea-
ter managers assemble in large numbers
son the afternoons in which the exchange
gives its ‘‘show’’ and sees all the filins
which will be released during the next
week projected on the screen.

By seeing them himself he can in-
stantly decide whether the picture will

Motion Pictures

on his hands, sends it out to the Podunk
customer, who has to accept what the
exchange sends him.

After booking his program, and secur-
ing the posters which advertise the pic-
tures he is to show that evening, the ex-
hibitor packs the films in his carrying
case and journeys out to the neighbor-
hood in which his theater is located.

IRONING MOTION PICTURE FILMS

In an effort to overcome the trouble
of ‘‘sticking sprockets’’ in motion piec-
ture theaters, caused by the emulsion on
the edges of first run films, an electric
film iron has been invented by a New
York firm. This machine is composed of
two large reels and a tiny electrie iron

Electric Film Iron to Overcome Trouble of ‘‘Sticking Sprockets’

appeal to his patrons or not, and pick
and choose what he will ‘‘book’’ on the
day that certain subjects are released.
For instance, he may see a comedy made
by the Puritan Company, which he
knows will not please his patrons, and
a two reel drama made by Selig or Es-
sanay, which he feels quite certain will
satisfy his customers. Accordingly,
when it comes time to book his program,
he tells the booking man that he wants
the Essanay or Selig drama released on
‘Wednesday, Thursday, or whatever day
it is scheduled for ‘‘first run,’’ and not
under any circumstances to book him
the Puritan comedy. The booking man
then, being left with the Puritan comedy

with an eighth of an inch surface on
cither side. New films are put on the
reels and run through the compartment
containing the iron. The heat generated
by the electricity keeps the iron at a
temperature hot enough to melt the
emulsion and remove it from the
sprocket holes in the film hut at the saige
time the iron is not permitted to get hot
enough to ignite the film.

Heretofore the sprocket holes of first
run films have been filled with sticky
emulsion. This gluey substance would
come off on the sprocket cogs of the first
projection machine using them and the
result would be that the mechanism
would be erippled temporarily.

e —— e e e . &} —
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the large dining hall of this strange
hostelry there are no waiters to be scen,
but all is sent up to the tables from
below, so that the dishes appear on the
table as if by magic. A bronze decora-
tive bracket at one corner of the table
serves to support a cluster of electric
lamps, and concealed in the lamp shade
is a loud speaking telephone. Pressing
a button sends a signal below, and the
waiter’s voice comes from the device
and requests the order. This is then
given by simply speaking in the ordinary
tone and without using an apparatus,
and soon afterward the dishes appear at
the middle of the table in a silver tray
which opens up and then closes again.
A large basement room corresponds to
the dining room, and has a small electrie
lift under each table for sending up the
dishes. Near by are the large electrie
ranges, where all the cooking is done,
and all is laid out so as to secure a rapid
service. Payment is made according to
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or else paid at the
office upon leaving. The rooms of the
hotel also have automatic service, with
an electric lift for each room. An
elaborate system throughout the hotel
performs all the work and secures the
greatest amount of comfort owing to the
many ingenious applications of elee-
tricity.

SOURCES OF LITHIUM

During the past few years, it is
stated, the operation of mines of the
mineral amblygonite in South Dakota
has resulted in reducing the price of
lithium earbonate from $2.50 to 50
cents a pound, or even less. Carbonate
of lithium, which is extracted from the
amblygonite ores, is used in making
storage batteries, in the preparation of
fireworks and in medicine. Lithium
bromid is used to some extent in photog-
raphy and medicine, but pure lithium,
which is the lightest metal known, has,
no practical use.
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THE STAIR LAMPS OF EUROPE

Imagine the typical flat dweller in
this country coming home in the wee
sma’ hours and stumbling around
through the doorways and hallways to
find the button which will allow him to
light the electric lights for just long
enough for him to reach the top of the
stairs and repeating the same operation
to the top of the next stairs, ete.

In many of the apartment houses of
Europe this is the approved fashion.
These apartment houses are provided
with automatic stair lamps which can
be lighted by the touch of a button at
the bottom or the top of the stairs. The
lamps burn for two or three minutes,
automatieally extinguishing themselves
at the end of this period.

In the event of any electrical heating
device failing to do its work, it is the
wisest plan to look first and sce if the
plug and cord are in good shape.

‘When the flexible cord used to con-
neet the wall plug receptacles with the
heating apparatus becomes frayed, worn
or kinked, it should immediately be re-
paired; as otherwise, when the wear be-
comes greater through neglect. it is apt
to short cirenit and the fuses may blow
out.

- - ——— -
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TRIPLE SIGN

to flash the first triple or

:rlay sign ever built. 1t ad-

slectrically the city’s trans.

1 facilities, by rail and by

he first flash shows a mo-

railroad train, then the

1eels start, there is a puff

n the smoke stack and as

the train appears to

gain in speed the rails

slip backward with ra-
pidity.

The second display is

a large freight steamer

with waving flag and

water breaking over the

front. This effect is

shown for eight seconds

and then the city slogan, ‘‘You will do

better in Toledo,”’ is flashed next in

eighteen foot letters. Almost 8,000
Mazda lamps are used.

THE ‘‘TIMBER CRUISER’’

This is the name given in the West
to those who seek out new timber
regions. The ‘‘timber cruiser’’ knows
that the tips of the grass always in-
cline toward the south, and that they
are less green on the northward side.
In the forest the slender twigs on the
boughs bend southward so slightly, it
may be, that only the trained eye can
detect the deflection. The moss on the
tree trunks is always o.a the north side,
the bark is smoother and more supple
on the east than toward the west, and
southward the mildew never attacks the
tree. In such way does the timber
cruiser ‘‘box the compass’’ while navi-
gating the wilderness.

The timber cruiser undertakes the
most arduous journeys with little else
than a blanket and a few days’ provi-
sions. The location of a choice tract of
timber is a secret to be guarded with
his life. Weeks, even months, may in-
tervene before the lands can be ‘‘taken
up”’ and entered on the records at
‘Washington.
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AEROPLANE ALTITUDE RECORDS

The drawing opposite was taken from
the French journal La Nature and shows
how fast and how far the aeroplane
altitude records have climbed since the
first flight of Wright in 1908. Records
of Frenchmen, only, who have succes-
sively held the record for a brief space
of time, are shown, with the exceptions
of Wright and Latham. Legagneux, last
December, went up almost five miles,
still far below the top of the mighty
Everest.

THE LINCOLN HIGHWAY

““Thg idealists who have energetically
pressed forward the great project of a
Lincoln Highway from coast to coast
have accomplished wonders towards
crystallizing a nation wide demand for
the consummation of such a desirable
project,’”’ declared Henry B. Joy, presi-
dent, in the address to the conference
of governors at Colorado Springs, Au-
gust 26, 1913, on the Lincoln Highway.
It was resolved that the Lincoln High-
way now is and henceforth shall be an
existing memorial in tribute to the im-
mortal Abraham Lincoln.

The route begins in New York City;
to travel westward from this city one
must go 150 miles north to Albany,
thence westward or south to Philadel-
phia 100 miles and thence westward.
The state highway work planned and in
progress will make the route westward
through Pennsylvania the most direct.
After crossing this state, Ohio northern
roads lead directly over state planned
highways connecting by excellent topo-
graphical conditions across Indiana with
the Overland Trail of history, the open
door to the scenic.wonders and outdoor
playgrounds of the great west.

The government standardized this
trail for the ox team, the stage coach
and the mail route because of its direct-
ness, shortest distance, topography and
the conditions of the soil. The Lincoln
Highway mileage is about 3,500 miles.
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W. 8. Gilbreath, Becretary of the Indianapolis Automo-
bile Club, Standing on the SBeat of a Touring
Car with and Pennants

It traverses almost the center of the
United States.

The Lincoln Highway serves more
population and there are more lateral
connecting roads to points of interest
than from any other possible main route.
Among the latter are the National Capi-
tal, Gettysburg, Mammoth Cave, birth-
place of Lincoln, burial place of Me-
Kinley, the wonders of Colorado, Wyo-
ming’s curiosities of Nature, Glacier
Park in Montana, Grand Canyon in
Arizona, Yosemite National Park and
half a dozen other national forest re-
serves.

PERFUMED AIR TO SUGGEST
SEASONS

Air in the Hotel Alexandria, Los
Angeles, Calif.,, will very shortly be
laden with perfume suggestive of and
varying with the seasons.

The delicate fragrance of violets, the
perfume of orange blossoms, the balmy
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odor of pine needles, the suggestion of
roses, carnations, lilies of the valley,
etc., will be among the perfumes
which are to be enjoyed. Electric fans
will pass the air through a stream of
scented water and other fans will force
it along to different points in the
building.

NURSERY MILK WARMER

‘When milk is warmed over fire in the
ordinary way, the heat is applied to one
spot only, the bottom of the vessel. The
milk at once becomes uneven in tem-
perature, being hottest at the bottom and
coolest at the top. The nursery milk
warmer consists of a coil tube heater
that surrounds the glass bottle and heats
the water in which it is immersed evenly
and quickly. Both coil and bottle are

set in the nickel plated receptacle and
the milk heats within three minutes
after the current is turned on.

The indispensable water heater will
make a cup of tea in three minutes for
nurse and boil a pint of water in six
nminutes. The cup may be freely carried
about anywhere, as the cord is easily re-
movable at the cup by means of the
quickly detachable connector.
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Lock and Movable Dam. Eight of these Btructures on the Mohawk Will Form a Chain of Navigable Pools 50 Miles Long

MAKING THE MOHAWK NAVI-
GABLE

The Mohawk River is soon to become
a great highway of commerce through
Central New York. A series of locks
and movable dams, eight in number, will
form a chain of deep, navigable pools 50
miles in length. Electricity will con-
tribute largely to the successful opera-
tion of this system of river canalization.

The movable dam consists of a bridge
of heavy structural steel resting on mas-
sive concrete piers. From the lower
chord of the bridge are suspended steel
frames resting against a concrete sill in
the river hed. Each frame carries two
gates of steel plate, which slide up and
down much like ordinary window sashes.
Heavy chains operated by steam and
electric winches will raise and lower the
gates. By lifting one or more gates, the
water level above the dam will be regu-
lated. Twelve feet will be the minimum
depth for navigation. In flood time all
the gates and frames can be swung up
under the bridge floor, leaving a clear
channel for the rapid discharge of high
water. The bridges will be lighted by
arc lamps and connected with each other
by telephone.

The locks are 328 feet long, and will
accommodate six barges of the size now
in use on the Erie Canal. The lock gates
are of steel. Valves, gates and buffers—
in fact, all the mechanism of the locks—
will be operated by electric motors set
in recesses in the lock walls. The entire
apparatus will be electrically controlled
from a convenient central point. Numer-
ous arc and incandescent lamps will
illuminate the locks and approaches.
Power for operating the whole system
of locks and movable dams will be sup-
plied from one hig hydro-electric plant.

Electric  heating apparatus should
never be immersed in water unless in-
tended for that purpose and cooking
apparatus must not be allowed to boil
dry or it will he spoiled just as it would
over an ordinary fire.



Telephoning to Europe

By JUDSON D. STUART

On the strength of Dr. Musso’s invenlion, which he claims will enable him to
telephone from New York to Europe, a corporation has been formed to advance the
adea from the present cxpcrimental laboratory stage to success or failure under
aworking conditions —over land and under seas. In printing this interview with
the tnventor, his opinions, only, are expressed. When set at the task of transmitting
spcech under a real ocean some thousands of miles across, tnstead of through an
““ocean equivalent’’ of inductances, capacities, reststances, etc., the system will
meet its real test. In the meantime, although the inventor does not tell the real
secret of the system, the general features as he outlines them are interesting.—
. EpiTor1aL NoOTE.
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The Bank of Resistances and C.plciﬁel at the Farther Wall Roipre-entl. Electrically Speaking, Several
Thousand Miles of Ocean Cab!

New York and Paris. The Italian in-
ventor’s statement that his company
proposed to make it possible for anyone
to telephone promptly, clearly and dis-
tinctly to any part of the world was
promptly followed, on the part of his
questipner, by the inevitable ‘‘How?’’
whereupon Dr. Musso proceeded to ex-
plain, at least up to a certain point.

““It will not be long,”’ declared Dr.
Musso enthusiastically, ‘‘after our
cables are laid before a telephone con-
versation from New York to St. Peters-
burg or any other European city will
become so common that it will not excite
the slightest interest.

‘““The principle of my ‘longest dis-
tance’ telephone, as I call it, is really
simple. Previously attempts to perfect
extremely long distance telephoning
have failed because the current sent
along their cables has heen deflected
and otherwise interfered with by vari-
ous currents and natural electrical
magnets.

Efforts have been made to overcome

these difficulties by loading the cables
with induction coils and similar aids,
but they have never been successful.

““My principle is simple, because, in-
stead of trying to remedy the evils of a
long cable, I use an ordinary cable and
when this tends to distort the message
in a certain way, I distort the message
at the sending station in exactly the
opposite way. Hence the two distorting
tendencies nullify each other and the
message travels as easily over a distance
of 39,000 miles as it does over ten
miles."’

I suggested that 39,000 miles would
take the message entirely around the
earth’s largest circumference and 14,000
miles beyond the sending station.

“‘Let me explain,”” hastened the in-
ventor, ‘‘electrically speaking, it is thir-
teen times as far from New York to
Paris as it is from New York to San
Francisco, although geographically the
distances are about the same. By this
I mean that the resistance to be over-
come in telephoning from New York to
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Paris is thirteen times as great as that
to be overcome in telephoning to San
Francisco because in the former case the
cable must be grcunded while in the
latter instance an aerial line is possible
all the way.

‘““When my system has been univer-
sally installed, a man in Chicago may
talk to a friend in St. Petersburg or Cal-
cutta simply by calling up ‘central’ and
‘asking for St. Petershurg or whatever
foreign city he wants. In front of the
operator there is a board connecting
with a number of circuits. Each circuit
is regulated to cover a distance of
250,000 square miles ; that is, to connect
with any place within a radius of 500
miles.

‘“If you wish to speak to a party 1,000
miles away ‘central’ pushes in a plug
connecting you with a circuit auto-
matically adjusted to that distance. If
you wish to speak with a party 4,000
miles away you are connected with the
corresponding circuit.

‘““Now I do not mean by distorting a
message that it is vocally distorted ; what
I mean is that if the conditions are such
that some counter attraction, some
natural magnetic power, tends to deflect
the sound wave, my apparatus will
deflect it in the opposite direction, and
the result is that the sound wave is un-
broken and the words carry evenly and
distinetly along the cable.

‘““To make myself clearer let me ex-
plain. There are two kinds of lines used
at present by commerecial telephone com-
panies, cable wire lines and open wire
lines. The cable wires are insulated and
usually laid under ground or under
water. The others are bare wires run-
ning overhead. Either kind connecting
two stations is a circuit. Of course the
telephone circuit consists of a pair of
wires. Under the present system it is
impossible to telephone much more than
1,000 miles even with the help of ‘load-
ing coils.” Under my system it will be
possible to telephone to Cuba, Bermuda,
Nova Scotia, Europe or anywhere by
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means of plain cables of such gauge as
to insure a great economy of copper.
Another economy of my system is that
in telephoning across the continent a
person need not be near a central station
where a specially loaded wire terminates,
as is now the case even for short calls.
At present what we call long distance
telephoning is made possible by using
the ‘phantom’ circuit instead of the
physical circuit. A ‘phantom’ cireuit,
you understand, is one resulting from
the combination of two physical circuits.
This necessitates two complete ecircuits
for the successful operation of only one.

‘“By my system the transmission is
equally good through the ‘phantom’ and
through each of the two physical ecir-
cuits. Thus, by using e¢xactly the same
wires the Musso system establishes three
circuits where the present system esta
lishes but one. :

‘“This invention of mine may be used
simultaneously for both telegraphy and
telephony, and it does not require any
apparatus of special manufacture or de-
sign. The transmitting and receiving
instruments are identical with those now
in use. But in the central station must
be installed my invention for distorting
the sound waves —a simple, inexpensive
apparatus. This is the secret of tele-
phoning around the world. My appara-
tus must be used to enable the sound
waves to overcome all counter attrac-
tions in transit. When this is done
verbal messages may be sent and re-
ceived at any place and every place on
the face of the earth, regardless of dis-
tance, wherever cables may be laid and
wires strung, and this apparatus in no
way complicates the sending or embar-
rasses the operator.”’

That illuminant or energy ecarrying
medium that requires the least oxygen
in its utilization is undoubtedly the most
healthful—electricity requires none. It
does not contaminate the air in the least
and can be adapted to every conceivable
form of illumination.
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THE BRUDE LIFEBOAT

About four years ago a unique craft
sailed across the Atlantic from Norway
to Boston under her own canvas and
without convoy. That little fourteen
foot vessel was an early type of the
Brude lifeboat. She was weeks in mak-
ing the voyage and had to battle with
more than one violent winter gale. She
was in effect a sort of gigantic egg of
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This is a very distinct advance upon
the ordinary lifehoat. The latest type
will be equipped with small motors.

NITROGEN-FILLED LAMPS TO
LIGHT THE EXPOSITION

A system of lighting never before
utilized in expositions—for the reason
that the mechanism making it possible
has never before been perfected—will

There Is Room to Seat 38 People Inside the Brude Boat and 8everal More Can Cling to the Outside

steel, and within her sheltering walls
her crew of four seamen made the trip
in comparative comfort.

The Brude lifeboat is now installed
upon more than-60 ships, and the big
car ferry steamer ‘‘Ashtabula’’ is the
first vessel upon the Great Lakes to
profit by this valuable innovation in the
way of a life saving appliance for navi-
gation. The boat is so planned that it
will always bob top-side up no matter
how it may fall or be dropped hastily
into the water. Being built of steel and
globular in shape it is peculiarly sturdy,
and recently built models are able
to seat comfortably, inside. 30 odd per-
sons. This means that the passengers
will be protected from swamping seas,
the hoat will float despite any storm and
the perils of an icy biast are neutralized.
In short, the people will be assuredly
kept afloat and sheltered until succored.

maintain, at night, the chief zone of
illumination throughout the 625 acres of
the grounds of the Panama-Pacific In-
ternational Exposition, to a height of
125 feet, with a variation of five per cent.

This light will for the most part be
created by the new nitrogen-filled lamps
described in last month’s issue. The
lamps will be ranged up and down
standards of from ten to 30 feet in
height, and the eye of the observer will
be shielded from the powerful direct
rays by metal banners. In fact, all the
lighting of the exposition palaces and’
grounds will be by the indireet ‘‘flood-
ing’’ system, from concealed sources.
The main advantage of this system over
the old outline plan of using electrie
bulbs along the architectural lines of
buildings, as at previous expositions, is
that it permits the beauty of perspec-
tive and shadows to be preserved.
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Tombs of the Prophets, Fa-
mous  Biblical ndmarks
of Jérusalem Which Will
Bhortly be Visible from
the Windows of Passing
Trolley Cars

One of the Trolley Lines

Will Traverse this Road
to Bethlehem, Which Lies
About Bix Miles Away




ELECTRIC STREET CAR LINE FOR JERUSALEM

Jerusalem, the Holy
City, will soon be provided
with modern electric street
car service and electric
light. It is also to have a
much needed water supply.
In order to put in these
improvements, it is neces-
sary to demolish some of the
picturesque ancient walls
and massive towers of the
city.

The rapid growth of the
Holy City owing to the
return of the Jews in great
numbers to the home of
their ancestors, has made
these changes necessary. To
the north and west of the
old city, large Jewish col-
onies have sprung up with-
in the past ten years, mak-
ing populous residential
sections, with convents,
schools and other buildings,
so the result today is a
larger city without the
walls than within.

The work of laying the
rails for the new electrie
line began in April, 1914.
Four separate routes are to
be laid down. They will
all start from Jaffa Gate,
the principal entrance into
the city, and run outside
the city walls through the
newer parts of Jerusalem.
The first, which will be
about two miles long, will
give easy access to what is
termed the business quarter
of the Holy City. The sec-
ond line of similar length
will link up the large Jew-
ish colonies to the north
with the gate on the north
side of the ecity.

Damascus Glte, the North Gateway to Jerusalem, Through Which One
of the Lines Will Pass in Golnz w Large Jowish
Colonies Farther N

The Old Wall of Jerusalem, Looking South from Jaffa Gate Tower
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The third one of the lines will encircle
the ancient city, embracing many his-
torie sites, such as the Tomb of the Kings
and the Mount of Olives. The fourth
line will extend from Jaffa Gate to

Bethlehem, six miles away, traversing
the most sacred thoroughfare in the
world.

The city walls, which have a circum-
ference of about three miles and rise in
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places to a height of almost 40 feet, are
now being offered for sale by the govern-
ment, as building material. It is ex-
pected, however, that efforts will be made
to save isolated sections, more particu-
larly the massive towers. Influential
citizens of Jerusalem have formed a so-
ciety with a view to preserving ‘‘David’s
Tower,’”” which they propose to convert
into a museum.

GETTING ADVANCE INFORMA-
TION ON THE TIDES

There is one ‘‘big brother’’ of the
everyday computing machine that is
worthy of a place among the important
electrical novelties of the age. This is
the ‘‘tide predicting machine’’ which
has been invented by the instrument ex-
perts of the U. S. Coast and Geodetic
Survey. The function of this machine
‘‘that almost thinks’’ is to supply Uncle
Sam with the advance information for
the official tidal calendar or ‘‘Tide
Tables.”” This publication, it may be
explained, is issued annually and gives
information one or two years in advance
as to the timé and magnitude of the
tidal fluctuations of the sea. It is, in-
deed, a peep into the future that is of
vastly greater value to the mariner and
engineer than is the ordinary almanac
to any person ashore.

What the ingenious tide predicting
machine does in detail is to work out,
with very little human aid, the time
(to the minute) and the height (to a
tenth of a foot) of every high and low
water in the year at the 70 principal
ports of the world; and, indirectly, to
supply like information for 3,000 other
ports. Since tides are dependent upon
the effect upon the sea of the force of
attraction of the sun and moon it goes
without saying that it would be a com-
paratively simple matter to foretell the
tides from astronomical data alone if
the world were entirely covered by
water, but since there are continents and
islands to upset such calculations, it is
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necessary to base all predictions upon
ohservations made by automatic tide re-
cording gauges. The data thus obtained
are worked out mechanically by the
intricate structure of wheels and cogs
and pulleys, designated as a tide pre-
dicting machine.

Electricity is the form of energy em-
ployed in the operation of this tide
predicter and some of the services per-
formed by the magic current in this
connection are very interesting. One
of these is the notation making. As will
be noted from the accompanying illus-
tration a fountain pen is mounted on a
shaft carrying armatures of two electro-
magnets. Successive contacts throw the
pen downward, thus marking off the
hour spaces, midnight being indicated
by a double mark. The electric current
is also employed to stop the machine
automatically and thus relieve the
human operator of the strain of watch-
ing the machine for the exact moment
when the apparatus should be stopped
in order to copy from its face the read-
ings of high and low water.

LOW ELECTRICITY RATES IN
NEW YORK TOWNS

Lowering of rates for electricity is
progressing, even in small communities.
Mr. G. B. Mills, president of the Wayne
Power Company of Sodus, N. Y., writes
that a rate, for cooking, of only 3.2
cents a kilowatt hour is made in Avoca,
‘Wallace, Cohocton, Atlanta and North
Cohocton, Steuben County, N. Y. These
are small villages of from 300 to 1,200
inhabitants. The Marion Power Com-
pany makes a rate of four cents in
Marion, and the Sodus Gas & Electric
Light Co., 31, cents in a number of
small towns. Mr. Mills says: ‘““We have
small families cooking for $3 a month,
and large families from $5 to $6 at these
rates, including baking of bread.”’

The housekeeper finds a new delight
in cooking by electricity on the table—it
is so cleanly and convenient.
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CHAUFFEUR'S HINDSIGHT
GOGGLES

A motorman’s mirror so placed that
he may see passengers board or leave
at the rear of the car has been in use
for some
time. '!'h_e , ’\b —
same princi- ﬁ’q‘ﬁ@,
ple has re- /
cently been
applied to an
invention for
the motorey-
clist and the
chauffeur, a
small mirror
being fas-
tened to gog-
gles. With it
the wearer is
able to see
what is going on in the rear without
turning his head. At the same time
there is no interference with a clear view
ahead.

Coggles with Side Mirror
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AUTOMOBILE FENDER TRUNK

The Cole fender trunk is one of the
latest devices for economizing space
on an automobile. The trunk utilizes
fender space otherwise not occupied
and is not in the way of side doors.
The exterior is built dust and water-

Trunk Which Utilizes Fender Space

proof and access to it is had at the
side.

The trunk contains two suit cases
and at the bottom is considerable extra
space. It is made for both the right
and left sides of the car so that the
tourist can carry two, one on each side
of his car.

PRACTICAL BODY FOR SALESMAN’S CAR

A practical body for the motor car used by a traveling salesman has been con-

structed for a firm in Philadelphia that deals in auto supplies and accessories.

of

course such a line of goods is heavy and bulky so that sample trunks would be bur-
densome, while the use of photographs or printed matter instead of samples would

result in fewer sales.

The problemn was very neatly solved hy making the body of

the light automobile in the form of a set of shelves and pigeon holes, which unfold
in the manner shown in the drawing. This makes a display that is readily exhibited

and easily carried.
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GASOLINE ELECTRIC VAPORIZER

The Sure-start vaporizer is a patented
device for supplying hot gasoline vapor
for starting any gasoline engine regard-

Fig. 1.

less of cold gasoline, cold engine, or long
stops, and is especially adapted to auto-
mobiles.

The vaporizer, which weighs ten
ounces, is illustrated in Fig. 1. The loca-
tion, manner of attaching it to the en-
gine and the connections are shown in
Fig. 2. A switch on the dash controls
both the supply of gasoline and the elec-
tric current.

In starting the engine the directions
are to proceed in the ordinary way but

The Gasoline Vaporizer

o Ace 1o Vo

M‘“:ME d“. E:

Fig. 8. Method of Connecting the Vaporizer
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not to open the gas throttle more than a
quarter of the usual distance. Turn on
the vaporized switch, wait about ten scc-
onds, then start the engine. As soon as
the engine is running, change the throt-
tle to the usual position and open the
switch. Under extremely cold weather
conditions the vaporizer should be left
on a little longer than at other times.

TAIL LIGHT DETECTOR

This device has
been designed to
meet and overcome
the unpleasant and
expensive, as well as
annoying experi-
ence of having your
rear lamp fail you
while driving. With

_ this detector when

trouble does occur,
either in lamp, wir-
ing or poor contact,
it immediately
shows a red warning
light on your dash.

SNAP A SWITCH

The Wotton charg-
ing outfit makes sim-
ple the charging of
the batteries by use
of a rectifier; it is easy
to snap a switch.
Throw the switch
and it starts auto-
matically; should
the current go off
during the night
charge, it would stop
and restart auto-
matically. When the
battery is full the
device operates to Charging Outft
cut off the charge automatically. All
forms of alternating current are met in
this vertical Wotton. Whether you
have direct or alternating current, you
can have a home charging plant that isy
automatic.

Tail Light Detector



AUTOMOBILES IN THE SERVICE OF WAR

Here is an example of an automobile
diverted from its original purpose;
from the joy of the road it has passed
to the service of war. Huerta, Mexican
war leader, has been quick to avail him-
gelf of the motor vehicles. First, there
is the greater rapidity of transportation
made possible by their use and quick
delivery of supplies; then there is the

saving in carts and horses and fewer
hands are needed.

There is no outlay for running ex-
penses except for fuel and sundries while
actually en route. There is the very
great advantage of the speedy convey-
ance of troops and goods over long dis-
tances, when it would be impossible for
animals to compete in the matter of

locomotion.

or vehicle
f particu-
> the pecu-
la warfare
y the Mex-
utomobile,
the hatred
1 miles,”
1p close to
wading a
there may
of sharp

m a rapid
ounted on
! the car.
mbination
rith disas-
on Villa’s
jere cross-
r at Tor-
ugh later
tage was
h the su-
racity of
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"How a Famous Quack Divulged

a Great Secret
By WILLIAM BRADY, M. D.

Save for a searching scrutiny by the
customs officials at the frontier, no one
paid much attention to a full chested,
gray whiskered, solitary old fellow with
a heavy grip who traveled from Berlin
to Paris one day in
the spring of 189-,
He had been on a
visit to the German
clinics, but the pro-
fessors were 8o busi-
ly engaged in the
laboratory that they
scarcely had noticed
his presence at all.
Naturally enough,
this sort of treat-
ment peeved the pil-
grim, so he had cor-
dially consigned the
Fatherland to the
evil one and hied
himself to France. The French, he had
been told, were an artistic people. Well,
he should soon see about that. Stowed
safely away in the toe of his woolen
sock the eccentric traveler had some-
thing that certainly ought to interest
science and art. He would give the
Frenchman a fair chance; but, mind
you, he didn’t care a hoot in G-sharp
whether they took up the proposition
or not. There were others.

Arrived in Paris, the stranger lost no
time in seeking out one Elie Metchni-
koff, a laboratory expert of some little
reputation. While it is considered in-
compatible with the spirit of medical
ethics to fraternize openly with irregu-
lars until they prove their claims be-
yond reasonable contention, nevertheless
Professor Metchnikoff had his ear to the
ground from\the very instant the pil-

The French, He Had Been Told, Were an Artistio People

grim entered France. The savant re-
ceived the visitor with an open mind and
in the privacy of his laboratory watched
specimens of living inflamed tissue under
the miecroscope, the stranger meanwhile
applying his secret
method of treat-
ment to the speci-
mens under observa-
tion. Metchnikoff’s
only desire, as is now
a well known fact,
was to wrest away
the charlatan’s se-
cret if possible and
give it to the world.
For hours, days at
a time, the strange
pair were engaged
in their investiga-
tions, and finally
the French scientist
saw a ray of light.

‘““Eureka! Eureka!’’ he cried excited-
ly, much as poor Balthazar did when he
learned at last the enigma in The Quest
of The Absolute. ‘‘Eureka!’’ And he
rushed out bareheaded to the nearest
publisher. In the excitement of the
moment the graybeard was utterly for-
gotten. With a grunt of disgust he
gathered his papers and specimens and
betook himself to a nearby cafe for
solace and oblivion.

‘What Metchnikoff had discovered was
simply that man is a combination of cells
which possess more or less cannibalistic
properties. Phagocytosis, the Professor
called this one celled cannibalism on
which our health and life so largely de-
pend. Phago means ‘I swallow;’”’ cyto
means ‘‘blood corpuscle;’’ a phagocyte
is a blood corpuscle that swallows things
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—mostly microbes.: Metchnikoff had ac-
tually seen the_ white blood corpuscles
engaged in this occupation. IHe saw a
wicked little bacillus attack a helpless
tissue cell ; then the pale, tremulous, pro-
toplasmic form of a white corpuscle
crept cautiously along inside the capil-
lary vessel wall, clinging to the wall to
avoid being bowled away in the blood
stream and lost in the eager rush of red
corpuscles. As he gazed spellbound, all
unconscicus of the pilgrim who stood
smiling beside him, the Professor, mar-
veling at the primal tragedy of life, saw
a secret door in the capillary wall open
very slowly, the little white corpuscle
slip through, and the door close softly
behind it. The scout crawled along, sly-
ly, carefully, like a cat stalking a bird;
he extended a slimy arm toward the in-
vading bacillus—and in a twinkling had
gobbled it up, as a cuttlefish devours its
prey! No wonder Metchnikoff ecried
Eurcka. He thought he had grasped the
Big Idea, the Great Secret.

The publisher did his part and the
news was soon flashed around the world
that Prof. Elie Metchnikoff, the famous
French bacteriologist, had discovered
how the body protects itself from de-

_struction by pathogenic germs, etc., ete.,
with never a word about the mysterious
stranger. The despatches stated that
Professor Metchnikoff and his assistants
were now at work with experiments
looking toward the discovery of a chem-
ical or drug which would stimulate a
prompt and rapid maultiplication of
phagocytes, or cannibal cells, in time
of hostile microbic invasion—something
which would rouse the cannibalistic pro-
pensities of man’s white corpuscles to a
savage pitch. :

But alas! the silent old quack with
the full chest and the gray whiskers
flitted away without waiting to sce how
successful the quest for the unknown
chemical might be. As a matter of fact,
the old rascal had that chemical still
snugly stowed in the toe of his sock.
Elie Metchnikoff and his corps of as-
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sistants would be live ones if they could
catch him napping, he mused laughingly
to himself. And they’d have to hurry,
for he was going to England the very
next day. Germany had given him the
cold, vacant stare. France had dealt
him a treacherous blow. What would
England do?

The unrecognized promoter sneaked
out of Paris on the midnight express,
bound for Calais. His whiskers were
dyed green for the occasion and tucked
carelessly inside his red and yellow mot-
tled waistcoat. The Great Secret nestled

Rushed Out to the Nearest Publisher

comfortingly under his great toe. On
the packet crossing the channel the
Prince of Charlatans plied a lively, or,
to be more accurate, a deadly practice
among his fellow passengers, curing up
numerous cases of mal de mer in his
characteristic manner after nostrums
and legitimate remedies by the score had
dismally failed to give the desired re-
lief. The treatment was not pleasant,
to be sure, yet it cured them one and all
by the time they set foot on solid British
soil.

Undaunted by the two previous re-
buffs, the eccentric quack disembarked
as soon as the boat made a landing, put
on waterproofs and a chest protector
and sought out the residence of Sir
Almroth Wright, a London surgeon of
international distinetion. Sir Almroth
had said and done things in public that
encouraged the pilgrim to approach him
boldly with his scheme ; the surgeon was
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reputed to have an independent mind
of his own, and that was precisely what
the green whiskered pilgrim was look-
ing for.

At first the Londoner showed the
peculiar visitor scant courtesy. But
when the steaming stranger had ex-
plained in detail the nature of his mis-
sion to England — from France — Sir
Almroth was inclined to warm up just a
trifle and erack a faint smile of welcome.

“They say this man Metchnikoff's
creating quite a stir with his phagocyte
discovery over there,”’ said the surgeon,
sponging off the fog that continually
blurred his pincenez.

“Him? He'’s nutty —crazy as a
loon!”’ exclaimed the vindictive guack.
‘““Him and his phagoeytes—huh! Why,
them frothy Frenchmen ”

And he went on with a dreadful tale
of ill usage and unkindness, never stop-
ping till Sir Almroth literally clapped
his hand over the garrulous mouth.

‘“Now, can that sorehead stuff and go
on with your proposition, whatever it
may be,”’ commanded Sir Almroth, if
not in these words then in words to the
same effect.

“Well, I'll tell you,’’ resumed the mys- -

terious visitor, fondly stroking his green
and dew bedabbled beard. ‘‘Elie is on
the right track, all right, but just be-
tween you and me, Allie, he’s a dreamer
—he ain’t practical. That’s the trouble
—he ain’t practical. Now a good sub-
stantial British mind like yours—a mind
that reaches its own conclusions without
regard for the speech of the people—a
good substantial British mind——"’

Here the interesting visitor reached
down and pulled off one boot. Sir Alm-
roth looked at him in speechless indigna-
tion. The visitor now began to tug at
the toe of his gray woolen sock and the
London scientist rose and summoned the
butler.

‘“Show this gentleman out!’’ he com-
manded. ‘‘Show him out at once, I tell
you!”’

‘“Hi beg your pardon, this way out,
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sir,”” called the butler from the doorway.
‘“Aw, fade away, bub,’’ laughed the
queer old fellow, yanking the sock off at
length. ‘‘There, Allie, take a squint at
that, will you!”’
He had thrust one hand into the toe

‘of the sock and drawn out something,

which he now threw into Sir Almroth’s
lap.

Sir Almroth gasped and blinked. He
picked the thing up, turned it over
curiously, fell into a long study. The
old quack sat watching him intently.

He Saw a Wicked Little Bacillus Attack a Helpless
Tissue Cell

The butler softly withdrew. At length

the surgeon gave a little cry.

““Why, I have found it!’’ he said in
good everyday English.

And indeed he had found the Great
Secret.

The discovery of the principle of vae-
cination as a preventive of disease is
credited to some peasants of the country-
side in 1774, from whom Jenner received
the idea and put it in practice in 1796.
But the use of killed virus as a remedy
or a cure for disease was introduced by
Sir Almroth Wright scarcely ten years
ago, and today the so called bacterial
vaccines are in general use throughout
the world in the treatment of many
diseases of which the specific causative
germs have been identified.
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Nurse Administering_a Dose of Vaoccine to Prevent
Typhoid Fever

The secret—the Great Secret which
the famous quack gave Sir Almroth—
was nothing else than a revival of the
ancient homeopathic apothegm, ‘‘a hair
of the dog that bites you.”” In other
words, a hypodermic injection of a given
number of the killed bodies of the same
germs from which you are suffering will
stimulate the cannibalistic function of
your phagocytes, and these defenders
then proceed to clean up every microbe
in sight—dead or alive, savage or mis-
sionary—and you just naturally get
well. :

And so our story ends.

Oh, yes—the name of the famous
quack who peddled the big secret? You
surely ought to have guessed his name
long ago.

It was Old Doctor Nature.

SCOOPING FENDER

Illustra -
tions here
given of the
four different
operating
positions of a
new type of
autom atic
fender show
clearly the
method of
operation. A

Shield Tripped by the Contact

simple trigger.

Next the
overturnable

‘ghield is auto-

matically
tripped by
contact with
the child’s
body and
thereby in-
stantly fills
the space be-

Safe in the Basket

of D

child, uncon-
scious of dan-
ger, is cross-
ing the track
in front of
a car. The
fender, in the
first picture,
is in normal
position, with
the scoop
held up by a

Bcooping’’ Up the Child

tween the
fender and
the street sur-
face, making
it impossible
for the child
to become
wedged be-
neath the
fender. The
third picture
shows the
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shield completely tripped, ‘‘scooping up
the child.’’ Lastly, the child is safely
landed in the basket of the fender.

In its operating position, while the
car is running, the fender projects
about two feet beyond the bumper, and
it is so attached to the car by pivoted
hanger rods that it may be swung out
of the way beneath the car when it is at
the rear end.

It can be easily released from the
operating position by the motorman and
swung back under the platform of the
car when a collision with a vehicle or
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other inanimate body is unavoidable.
Its position is, in fact, governed by the
judgment of the motorman, as a foot
lever and chain enable him to set the
fender in operating or carrying position
at will. The position of the scoop, how-
ever, is governed by a trigger spring,
which holds it in the normal operating
position. After it has been tripped it is
necessary to reverse the scoop and set
the trigger by hand. The fender is con-
structed entirely of steel, with the ex-
ception of the scoop, which is made of
oak encased in sheet steel.

NEW KIND OF “TELEPHONE PLANT”

The accompanying picture is of a
peculiar air plant which is often found
growing on out door lines of insulated
wire in Porto Rico. This specimen was
secured by G. E. Mather, chief engi-
neer of the Porto Rico General Tele-
phone Company.

The mass of the plant is about five
inches in diameter and {rom this

nucleus the flower stalks project in all
directions. Although frequently found
on outdoor, bare, rusty, iron wire, the
growth has never been known to occur
on copper wire or cable or on new, bare,
iron wire. No trouble is ever experi-
enced from the plant as it does not
reach such a size as to cross up two
wires.

————— -

- J

l Peculiar Air Plant Which Grows on Wires

Courtexy Weoatern Electite News




Roughing Out the Marble by Means of an Eleotro-
pnemtlc sel

Eleetricity, transformed into mechan-
ical energy at the chisel’s point and
directed by the man whose mind and soul
are wrapped up in the tremendous work
of beautifying Chicago, is slowly but
perfectly modeling the marble statues
that will one day grace Chicago’s Mid-
way. The cgnter of this activity is the
studio of Lorado Taft.

Ordinarily, marble statues are cut out
of the block with mallet and hand chisel.
This method, however, is exceedingly
slow as compared with the pneumatic
chisel, which is driven by air at a pres-
sure of 70 or 80 pounds per square inch,

the air being compressed in a large tank
by means of an electric motor. The air,
passing through a flexible tube, drives
the chisel back and forth against the
stone just as if the chisel were hit by a
mallet but, of course, many times more
per minute. The chisel is used only
to roughly outline the statue, the finish-
ing work all being done by hand.

Mr. Taft’s work of transforming the
Midway of the World’s Fair into the
most artistic formal boulevard in the
world has just begun. The plan is so
huge that years will be required to carry
it out and it will involve an outlay of
something like $1,500,000. In result the
project will carry into permanent effect
a mile-long vista of water, lawn, trees
and sculpture such as has never been
approached, except in the temporary
structures of the World’s Fair.

At present the Midway is a grassy
strip, a mile in length and about 1,000
feet- wide, connecting Washington and
Jackson parks. It has always been the
intention to extend the depression of
the Midway from the lagoons of Jackson
park to the small lakes of Washington
park, thus forming a waterway from
park to park. Mr. Taft’s plan pre-
supposes this straight and formal canal,
which is to occupy the present depres-
sions at a level lower than the street.

The canal bisecting the Midway will
fill the present central depression and

214



]
1
1
¢

‘Fountain of Creation’’;

Mr. Taft Superintending the Construc-

at the west, the ‘‘Foun- tion of the Framework for a Father Time’s mas-

tain of Time.”” The

former takes for its subject the origin of
the race, the latter mankind’s spectacu-
lar journey from life to death. There
will be twelve groups in the ‘‘Fountain
of Creation,’’ containing in all 36 figures

sive form will tower

to a height of 20 feet.
And these massive sculptored pieces
will mark the beginning of the fulfill-

ment of Lorado Taft’s dream of ‘‘bean-

tifying Chicago.”’
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be about fifteen feet.
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BUNKER HILL MONUMENT COMPARED TO KEOKUK DAM

Bunker Hill Monument is built of Quiney granite, is
about 220 feet in height and contains approximately
4,500 cubic yards, assuming the shaft to be solid. The
construction of this monument required seventeen years.
It is an interesting commentary upon the difference in
methods of construction to note
that, with the forms in place,
this shaft could have been
poured of solid concrete in less
than seventeen hours by the
concrete plant employed in con-
structing the dam across the _é
Mississippi River at Keokuk, Ia.
This interesting statement was Comparison of Volumes of Material in Keokuk Dam, Bunker Hill
made by Mr. Edw. N. Lake at a Monament and the Old Ghurch .
meeting of the Jovian Order in Chicago. required upon the entire work at Keo- |
He also showed a lantern slide, repro- kuk, compared to Bunker IIill Monu- |
duced herewith, which gives in com- ment and the Old Church at Concord,
parative form the corcrete materials which has a steeple exactly 100 feet high. |

30Q000 Cu Yds Sand

650000 Barrels Cement
300,000 Cu Yds Rock

830000 Cu.Yds Concrete

—— «oww

A VERITABLE FLOATING ISLAND

Floating islands have occasionally been the theme of imaginative sailors when
called upon to tell marvelous stories of the sea. As@ matter of fact, however, there
is actually such an island in this country. It is on Lake Sadawga, at Whitingham,
Vt. Nature, for some unknown reason, joined together in a vast inextricable tangle
the innumerable roots of reeds, willows and other water loving vegetation. Soil ac-
cumulated upon this, so that now there are actually about 75 acres of land buoyed up
on the bosom of the lake. Moss, cat-tails, ete., grow here in great profusion. Even
fir and beech manage to attain a growth of 25 or 30 feet. It is not at all unusual for
the shrewd fishermen of Whitingham to cut holes through the land in winter, and
thus catch the fish below, as is done through the ice in less favored regions.
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SHOOTING BY SPOT LIGHT

Forty-eight thousand watts of moon-
light (artificial, of course) was fur-
nished by the New York Edison Com-
pany for the recent Sportsman’s Show,
held at Grand Central Palace. The Edi-
son company’s Bureau of Illuminating
Engineering arranged all the lighting
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indicate that lead poisoning may be
cured by means of an electrolytic bath.
Full details are not yet forthcoming,
but it is known that Sir Thomas Oliver
and a Newcastle-on-Tyne doctor have
made experiments with rabbits which
were subjected to lead poisoning. By
means of an electrolytic bath the rab-
bits were cured, and as a result the

Trap 8hooting Range on a Bkyscraper Roof

for the exposition, replacing the usual
lighting on the main floor of the build-
ing by 150 and 200 watt tungsten
lamps, the bulbs of which were stained
to produce a pale blue glow. Added to
this was the light of nitrogen lamps
placed in the urns around the balcony
rail and suspended in the well of the
building. There were 24 of these lamps,
each in a glass refléctor and shaded with
green gelatine screens. The fly casting
tank and the trap shooting range on .the
roof were illuminated by spot lights and
incandescent lamps. In the picture is
seen how trap shooting was done at
night by the aid of the spot lights.

CURE OF LEAD POISONING BY
ELECTRICITY

The German magazine Elektrotech-
nische Anzeiger reports-a therapeutic
discovery which has caused quite a sen-
sation in England and which seems to

method has bheen tried on human beings.
Two baths are used: one for the feet
and the other for the arms and hands.
The effect of the treatment is the
elimination and deposit in the bath of
the absorbed lead, which, if complete,
brings about the total recovery of the
patient.

NO LANDMARKS IN SPACE

‘““There are no landmarks in space;
one portion of space is exactly like every
other portion, so that we cannot tell
where we are. We are, as it were, in an
unruffled sea, without stars, compass,
soundings, wind or tide, and we cannot
tell in what direction we are going. We
have no log which we cast out to take a
dead reckoning by; we may compute
our rate of motion with respect to neigh-
boring bodies, but we do not know how
these bodies may be moving in space.”’
—Maxwell.



218

DUMPING A 50 TON ORE CAR

A car loaded with 50 tons of ore
comes trundling along a track situated
on a high embankment. It is moved by
a little electric locomotive traveling on a
parallel track and is provided with an
arm projecting out at right angles.

The Upper Picture Shows the Ore Car, Pushed by the Loocomotive, Entering the Dumper.
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With this arm the locomotive pushes the
big ore car along. Presently the car
comes to a square opening in a great
cylindrically formed contrivance made
of massive steel girders and braces.
When the car is inside the eylinder, elec-
tric motors are immediately set in mo-
tion and act upon horizontal and vertical

The Latter, in the

Lower Picture, Has Turned Over and Dumped the Contents of the Car
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clamps which grip the car so that it is
immovable within the ceylinder.

A 100 horsepower motor now takes up
the work and rolls the eylinder over and
outward through 180 degrees. At the
end of the roll the ore car is'bottom side
up and its contents has been dumped
out and has fallen down into a series of
pockets below and thence into waiting
transfer cars on the lower track level
shown in the illustration.

This is the sequence of operations of
a modern electric car dumper as per-
formed at a great ore transfer point in
Pennsylvania. The ore is here taken
from storage or from cars direct and
dumped into the waiting transfer cars
as above described, to be then drawn a
mile and a quarter to the blast furnaces.

The transfer cars on the lower track
are in themselves interesting. They
have a capacity of 60 tons each and are
equipped with four 35 horsepower trac-
tion motors. They are provided in ad-
dition with one motor of 514 horse-
power, which runs an air compressor for
the brakes, and another of 71, horse-
power, which operates the side doors
when the cars are finally dumped at the
blast furnaces.

CLEANING UP THE LINERS

‘When an ocean liner has docked and
its passengers have gone ashore, the
officers and crew are not, as might
naturally be supposed, at liberty until
the vessel sails again. On the con-
trary, it is then that much of their
very hardest work begins—real drudg-
ery. It is then, between the dock-
ing and the departure, that the great
craft must be throroughly overhauled
and cleaned from stem to stern, inside
and out. Moreover, this immense task
must, generally speaking, be accom-
plished within a period of 36 hours.

The first job is the repainting of the
hull. Next the funnels must be
scraped and brightened with a fresh
coat of color.

Then every bit of ma-
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chinery is inspected and tightened up.
Even the masts and rigging are looked
after.

This cleaning up is a big job. The
mere furbishing of the first eabin din-
ing room is in itself a task. Such a
saloon may seat 500 or 600 guests with-
out relay. The carpeting must be
cleaned with vacuum machines, each
table must be repolished, the floor must
be cleaned until it shines like a mirror,
every bit of paint or gilding must be
carefully washed, all chairs are in-
spected and repolished and many other
jobs accomplished before the saloon
is pronounced again ready for the pas-
sengers.

The same work must be done in the
second dining saloon, the drawing
rooms, the library, the smoking rooms,
ete. In addition, there are several hun-
dred staterooms and bathrooms that
must be inspected.

A tedious phase of the ship cleaning
consists in the inspection of the fur-
nishings. For instance, it is necessary
to count, sort and check some 35,000
pieces of linen. No linen is, however,
washed on board. It is placed in sacks
each containing from 200 to 250 pieces
and sent to the laundry. Upon its re-
turn to. the ship, there again occurs the
tedious task of counting, sorting and
checking.

Much attention must be given to the
silverware, which ‘may number many
thousand pieces. Glassware on a liner
seldom numbers less than, 25,000 or
30,000 pieces, while the number of
dishes, plates, cups, ete., often reaches
70,000. Every piece of this glass and
china must be washed and polished
during the ‘housecleaning of the ship,
although they have been kept scru-
pulously bright during the voyage.
Each department is under the charge
of a special employee—one for the
silverware, one for the linen, one for
the china, etec., and each of these men
is, in turn, answerable to the head
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steward, to whom is brought a report
of the total number of pieces on board.

All sheets, towels and tablecloths
found to be worn to an appreciable
degree are immediately disecarded, for
no ‘‘rags’’ are tolerated on a first class
liner. During the course of one trip a
liner will use something like 300 Turk-
ish towels and as many as 1,000 smaller
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ones for the first cabin passengers
alone.

In the steerage the cleaning is con-
ducted along somewhat different lines.
Everything that might be damaged by
water is taken out of the steerage quar-
ters and the hose is brought into play.
Then the whole steerage is scrubbed
down.

Mining Dollar-Fifty Ore

By GEORGE FREDERIC STRATTON

It is doubtful if in any other mining
exploitation in this country such re-
markable returns from very low grade
ore are shown as in the wonderful
Oquirrh Mountains in Utah. Every
hundred tons of material and ore ex-
cavated produces only one hundred
and fifty dollars’ worth of metals—
gold, silver and copper; and to secure
that the mines have to be operated, the
ore freighted for 20 miles over the
roughest mountain country in the in-
termountain region, and then reduced
in the concentrating mills and smelter.

Dollar-fifty ore has no temptation
for the average mine operator. Noth-
ing under eight or ten-dollar ore is con-
sidered worth exploiting. For 40 years
the immense deposits of that low grade
porphyry copper ‘were well known
in the Oquirrhs, but neither capital nor
labor were attracted by .them until
about ten years ago, when a mining
engineer and capitalist, D. C. Jackling,
shot ahead of the ordinary develop-
ment methods and by his startlingly
comprehensive scheme of working that
ore, enthused other capitalists—big
capitalists—and formed the Utah Cop-
per Company.

The result is the excavation of 50,000
tons every day of material and the re-
duction of 20,000 tons of ore. From
the great mills and smelter come daily

400,000 pounds of copper, 2,000 ounces
of silver and 200 ounces of gold, with
an aggregate value of $75,000 and at
a production cost of about one-half.

That gigantic and profitable output
has been reached by the most stupend-
ous exhibition of clear grit ever shown
by industrial exploiters. The expend-
itures for equipment before any profit
was in sight were enormous. The usual
methods of sinking shafts and running
tunnels were disregarded entirely, for
Col. Jackling proposed to use steam
shovels instead of picks and hand tools.
Tracks were laid around the mountain
and the heaviest of power equipment
provided. Two of the greatest concen-
trating plants in the ecountry were
built on the comparatively level ground
outside the mountains and 20 miles
from the mines; and a special railroad
—the most difficult and most expensive
industrial railroad on record—connects
the mines with the reduction plants.

The completeness and efficiency of it
all is shown by the fact that upwards
of one-third of the total copper mined
in the United States is produced from
that remote low grade ore at a cost
last year of less than 714 cents per
pound.

Although the general average of the
ore shows 1.42 per cent of copper, the
company has demonstrated, in poor

~
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streaks of less than one per cent of
metal, that it can treat such ore at a
profit; for the cost of mining and re-
ducing it has been ten cents per pound
for the metal secured.

Fifty thousand tons of material—
overburden and ore—per day is not
handled without gigantic equipment.
There are 27 terraces around that
mountain of ore, at levels of 50 to 60
feet above each other. The working

tracks on the terraces are 60 miles in
length. There are 22 enormous steam
shovels, hundreds of steel ore cars
and scores of shifting engines. In
breaking down the overhanging ledges
and reducing great masses to loading
size, six tons of explosives are used each
24 hours.

Although the Denver and Rio Grande
Railroad Company built a spur track
up into Bingham Canyon some years
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ago, it was found, after the Utah Cop-
per Company got its equipment’ in
good running shape, that the single
track road could not handle its output.
The company accordingly built its own
railroad, officially known as the Bing-
ham and Garfield Railroad, for the lat-
ter is the locality where are established
the concentrating plants and the smel-
ter. Popularly, the road is known as
the High Line, for instead of being run
along the canyon bed, it is several hun-
dred feet above, skirting around the
waists of great mountains, or tunneling
through them, or crossing weird, pre-
cipitous canyons on trestles two to
three hundred feet high. At Bingham,
the great mining camp, the only public
approach to that railroad is by a spe-
cial inclined electric railway, running
up the mountain side at an angle of 40
degrees for a length of 1,000 feet. A
short distance bevond Bingham the
road strikes onto the mountain which
is being demolished, and there the
ore cars are connected up from the va-
rious levels and hauled away to Gar-
field. The heaviest mountain locomo-
tives ever built at the time they were
ordered are on these hauls. They are
the Mallet, articulated, compound type,
with four cylinders and sixteen driving
wheels. Their weight for engine and
tender is 450,000 pounds, and their
total length is 901% feet.

At Garfield are the two gigantic con-
centrating mills built by the company,
with a capacity of 20,000 tons of ore
per day. They are designed for exten-
sion as required. Near them is the
smelter of the American Smelting and
Refining Company, which smelts all the
Utah Copper Company’s ores, as well
as others which are shipped in from
other points. These plants are built on
the slopes at the base of the mountains,
and gravity is used as much as possible,
each process through which the ore
goes from the sampler to the converter
being on a slightly lower level than the
preceding.
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It is stated that this is the greatest
open mine exploitation in this country.
So much for size. As regards efficiency,
the fact speaks for itself that 23 tons
of material is taken daily from that
mountain, and reduced to its metallic
content, for every man employed.

WHERE INSANITY IS TREATED
A8 SICKNESS

In Bedburg, Prussia, is the most re-
markable institution in the world for
the care of the insane. Half a million
dollars were spent in putting up the
buildings. Ilere the inmates are not
‘‘lunatics’’ but ‘‘patients’’; they are
not ‘‘crazy’’ but ‘‘sick’’; they are
given ‘‘treatment’’ instead of the
‘‘strait-jacket’” and the result has

Insane Patients in the Laundry Instead of in Btrait-
Jackets

been that 20 per cent of those admitted
are sent away cured each year.

The method employed at the institu-
tion is to allow the patients perfect
freedom. Besides a farm and garden,
there is an ice plant, a bakery, water
works, tailoring and dressmaking
shops, a slaughter house and other es-
tablishments necessary to make the
place in reality a small city independ-
ent of the outside world. The workers
do all work voluntarily, stopping when
they choose. At all times they are ob-
served by specialists who seek to find
out how this one or that one may be
cured. Such is the condition prevail-
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A Model City Where Only the Insane and Their Attendants and Physici

THE IDEAL ARTESIAN BASIN

This is the term given in a bulletin of
the hydrographic department of the
United States Geological Survey to the
San Luis valley in southern California.
Its length, north and south, is about
150 miles, and its greatest width about
50 miles. Although the streams that
flow down into it from the bordering
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Live

mountains disappear as soon as they
reach the alluvial slope, there is an
abundance of water underground con-
tained in beds of fine sand varying from
one foot to 20 feet in thickness, and

-separated by beds of blue clay from one

foot to several hundred feet thick. No
less than 3,234 wells already exist, capa-
ble of irrigating 25,000 acres.



Electrical Men of the Times

HON. ALLAN B. WALSH

This Congressman-Electrician Is Prepared to Smash Precedents

An electrician has come to Congress
from President Wilson’s ‘‘home dis-
trict’’ in New Jersey, and, like the pres-
ent occupant of the White House, this
congressman-electrician had no sooncr
established himself at the national cap-
ital than he prepared to smash prece-
dents.

Allan B. Walsh is the practical elec-
trician from Jersey, and his overturn-
ing of time honored custom is found in
a project for electrical voting in the
Ilouse of Representatives. In further-
ance of it he has graduated into the
ranks of electrical inventors.

Congressman Walsh, who is about 40
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years of age, has been engaged in the
electrical industry ever since he left
school in his native city of Trenton. In
the beginning he entered the employ-
ment of the Trenton Light & Power
Company, but in a short time advanced
to a position in the electrical testing de-
partment of the John A. Roebling’s
Sons Company at Trenton. Here he
made good to such an extent that he
was promoted to the position of super-
intendent of the electrical testing de-
partment, a post he occupied until he
entered political life.

When Mr. Walsh came to Washing-
ton with & mind trained to think in the
terms of instantaneous electrical com-
munication he was astonished and an-
noyed by the extravagant waste of time
in what are known as ‘‘roll calls”’ in
the House of Representatives: Under
the system that has been in vogue from
time out of mind, an interval of about
45 minutes is wasted every time the con-
gressmen are called upon to indicate
how they stand on a pending measure
or to give proof that there is a quorum
present. Particularly has this time-
consuming method of muster proved irri-
tating when filibustering is resorted to
in order to delay legislation.

The legislator fresh from the electri-

cal workshop pondered over this prob-

lem for several months, devising and
experimenting, and finally he has evolved
a scheme for electrical voting that has
received the approval of Speaker Clark
and the Rules Committee of the House,
which is equivalent to saying that it is
about to be adopted. By means of this
electrical voting machine the 435 mem-
bers of the House of Representatives
will be enabled to register their ‘‘yeas’’
and ‘‘nays’’ simultaneously in just about
as much time as is required to close an
electrie circuit and flash a lamp.

As yet, and pending an appropriation
by Congress, no step has been taken for
the actual construction of this unique
voting machine at the Capitol, but all
the details have been worked out. For
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voting purposes each member of the
House will have assigned to him a num-
bered seat in the hall of the House and
at each such seat there will be placed an
electrical device whereby the mere press-
ing of a button will enable the member
to record his vote. To prevent un-
authorized persons from voting, each
voting device will be under lock and key
and accessible only to the Congressman
whose station it is. The voting buttons
at the members’ seats will be marked re-
spectively ‘‘yvea,”’ ‘‘nay’ and ‘‘pres-
ent,”” with the possible addition of a
fourth button labeled ‘‘paired.’’

The electrical recording apparatus
which will record all votes will be con-
structed somewhat on the principle of
the adding machine. Automatic punches,
impelled by the magie current, will
punch holes—placed according to the
nature of the vote cast—in individual
cards which will be provided (one for
each member) and inserted in the appa-
ratus in alphabetical order. Totals will
be indicated by the machine much in the
same manner that an adding machine
may be made to indicate totals upon
pressure-of a lever. All cards punched
by members and also the records of
totals will, at the conclusion of a vote,
be removed from the machine and kept
on file by an authorized clerk as the offi-
cial record of the vote in question.

Aside from the recording apparatus,
this electrical voting equipment will com-
prise several indicators, which will show
the result of the voting while this latter
is in progress. A bulletin board will be
provided with lenses of different colors
set opposite the name of each Congress-
man. Any one of these lenses can be -
illuminated by means of an incandescent
lamp, and as soon as a member has
voted the fact will be signaled by a
gleam of red if he has voted yea, and by
a flash of blue if he has said nay. Mr.
Walsh says that from a technical and
practicel standpoint the construction
and installation of the devices described
will offer no difficulties.
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Improved Electric Oven

IDEAL BAKER'S OVEN

This new baker’s oven: represents a
radical departure from former and ex-
isting types of ovens because in it is
accomplished an ideal condition of heat
distribution. Uniform distribution in
all ovens is an absolute requisite to in-
sure excellence in cooking and the ac-
complishment of this has always been
the difficulty in large ovens where the
electric unit is the prime source of heat.

Instead of placing the heating ele-
ments in the bottom, depending on an
uncertain and variable circulation of
hot air, the elements in this oven are
divided, thus placing beneath each shelf
or rack the correct proportionate amount
of heat for a constant, even baking. The
heat is most active just where it is
needed.

This oven is designed for use in
bakeries and restaurants.

THE DIAPHRAGM TELEGRAPH
SOUNDER

Many devices have heen employed
with a view of making the relay loud
enough to read without a sounder, but
the diaphragm sounder is the only in-
strument that actually creates additional
sound and intensifies it, to practically
any degree desired. The concussion
takes place within the air tight dia-
phragm, starting the vibration through
the intensifier similar to the reproduc-
tion of the human voice by the phono-

thhr'um Sounder that Intensifies
Sound

Popular Electricity and the World’s Advance

Conduit Wiring Machine

graph. It is provided with a sound
regulator by which the sound can bhe
modified when receiving from other
instruments; that is, adjustments may
be made so that no two instruments need
sound alike.

The diaphragm sounder is substan-
tially made of brass with steel sounding
fork, all finely plated and highly pol-
ished. It entirely does away with bat-
teries and is attached to any standard
relay by loosening one screw.

THE NATIONAL CONDUIT WIRING
MACHINE

The conduit wiring machine herewith
illustrated is an indispensable labor sav-
ing device for electrical installation. It
embodies the patented principle of pro-
pelling a fishing tape from the periphery
of a coil by means of a superimposed
tape which is wound on a second wheel.
Any conduit can be fished in half the
time required by hand fishing.

The lighter tape being wound on the
small upper wheel forces the fishing tape
through the flexible steel hose and thence
through the conduit. By placing the
crank on the lower wheel and turning
it, both tapes are re-wound and at the
same time the lead wire or insulated
conductor is drawn back through the
conduit.

At ordinary speed and around the
usual number of bends permitted by
city ordinance, the fishing tape travels
at a speed of five feet per second.



Popular Electricity and the World’s Advance

Cord 8witch Controls Current

A NEW TIRE PUMP

The illustration shows a new tire
pump suitable for public and private
garages. It is simple and compact in
construction and being mounted on a
truck, it can be easily taken around the
garage or outside to the curb. A tank
twelve inches long by six inches in diam-
eter, into which the pump discharges,
prevents condensation and oil does not
enter or injure the tire. The pumping
action is rapid, since a 35 by 4 inch tire
can be pumped from flat to 70 pounds
in about one and a half minutes. The
electric motor is one-fourth horsepower
in capacity and can be operated from a
lighting circuit.

A CORD SWITCH

The easy control of electrical appli-
ances is now possible by the brass shell
cord switch. Providing as it does an
easy means for turning the current on
and off, it makes the operation of all
heating devices more satisfactory, saves
current and saves wear on the socket
mechanism.

This dainty polished nickel switch
placed alongside of a table device gives
a ready means of controlling the current
and regulating the temperature. The
Code rating makes the switch suitable
for use with practically every type of
electrie appliance used in the household.

Being designed for installation on the
cord it can be used with any make of

Machine that Sorts and Counts Coin
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New Tire Pump

device; it is not subjected to tempera-
ture changes of the appliance controlled
and therefore escapes the hard usage to
which a switech on the device is sub-
jected. The operation of the electric
iron is improved by the cord switch.
The switch solves a difficult problem and
gives the easy control so greatly desired
by the user. It is safe and durable and
makes the use of electrical appliances
more satisfactory.

ELECTRIC COIN HANDLING
MACHINE

The electric coin handling machine
will sort different denominations of
coins, count them and register the count
in dollars and cents. Dump a lot of
miscellaneous coins into this remarkable
machine, start the small motor that
drives it and the machine will sort and
count them, wrap them up in standard
packages or sack them as you prefer,
separate the mutilated coins and throw
them into another receptacle.

Evidently this machine is going to
become popular among companies that
have to handle small coins in large quan-
tities, such as street railway companies,
department stores, gas and electric com-
panies, water companies, tax receiving
offices, banks and moving picture thea-
ters. It cuts down the time required to
handle money and reduces the cost con-
siderably. It also eliminates errors in
counting and checks up collections ac-
curately.
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Bolt 8witch for Hotel Door

HOTEL DOOR BOLT SWITCH

When the guest of a hotel leaves his
room, he cannot forget to switch off the
lights if they are controlled by the hotel
door bolt switch. The lock bolt turned
from the corridor side of the door shuts
them off automatically. No current is
wasted and therefore there is no needless
expense.

The lights in the room are controlled
from the inside by a push button switch,
the lock bolt having no effect when

- operated from the side of the door next
to the room.

ADJUSTABLE FIXTURE FOR
FACTORY MACHINE

When factory work involves the use of
sewing machines and the concentration
of the eye or mind on details, the best
results are obtained by a low general
illumination and a higher localized
illumination by the use of the illustrated
adjustable fixture, especially designed
for a factory sewing machine.

The special feature of the fixture is
an easily adjustable ball joint by which
the fixture may be set at any angle or
it may be shifted by the lightest touch
of the hand. The close fitting reflector
directs the light of a ten watt lamp to
the work and not to the eye of the
operator.

This last mentioned system is of
special value where the operators are
called upon to exercise any particular
thought in the handling of their work as

Fixture for Faotory Machine
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New Time Switch

the brain is beiter able to concentrate
its forces while operating under such
conditions than if the illumination is
purely general.

NEW TIME SWITCH

This new time switch is a device which
will automatically stop the flow of elec-
tric current at any predetermined time
that the user desires, without any atten-
tion other than winding the clock. It
is a simple device consisting of the
very finest of clock movements made ex-
pressly for the purpose. All the wheels
are of heavy brass with spindles on steel
bearings.

The switch is suitable for a great
variety of circuits, the rating being 30
amperes and 250 volts-so that it may be
used for motors, burglar alarms, electric
signs, ventilating systems, also for charg-
ing autos.

All live parts are enclosed in a stand-
ard knock-out box and switches are so
constructed that they may be hand
tripped without opening the box. The
construction is such that the switch and
clock operate independently of each
other except at the time at which the
clock has been set for release.

Being automatic in action the switch
will not release until time set for such
operation or thrown by hand trip. The
switch is said to have a powerful throw
and the clock is set to throw the switch
by the alarm movement, similar to that
in any ordinary alarm clock.
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Electric Heating Pad in Metal Case Lamp that Lend‘ur Itul{ to Every Re- Adjustable Light Holder for Workshop
: i quiremen:

HEATING PAD IN ALUMINUM
CASE .

The electric heating pad shown here
has a durable metal case making an
effective protection for all electrical
parts. This pad is perfectly sanitary
_and can be easily cleaned. It is abso-
lutely safe, being of non-inflammable
materials and fully protected from over
heating by a safety cutout device. Elec-
tric current for its operation costs about
one-fifth cent an hour.

The pad is concave on one side and
convex on the other, thus fitting the body
curves comfortably and it is extremely
light. It is said that the automatic con-
trol will maintain the heat all night at
the exact degree that may be deter-
mined on.

Moist heat may be obtained by wrap-
ping the pad in damp flannel. In cases
of lengthy illness the pad may be kept
in constant use at a uniform temperature
if needful. It is a great convenience in
all homes equipped with electric service
connections.

THE WALLACE ELECTRIC LAMP

Here is a lamp of peculiar excellence.
It hangs, sticks, stands or clamps any
place you put it. It lends itself to every
requirement. There is no place it will
not go. It is a boon to the household
and indispensable in the hospital. The
adjustable and instantly removable
shade throws the light at any angle.

There is a disappearing hcok for hang-
ing on the wall.

The lamp can be fastened to ary mir-
ror, window pane, or non-porous surface
by a suction cup. It is convenient for
shaving, hair dressing, millinery parlors
or for theatrical make-up. When not in
use the cord winds up into the hollow
base of the lamp. It can be carried in a
hand grip when traveling and it is a
good light to shave by, as it will clamp to
the mirror frame or it may be attached
to the surface of the mirror by the
suction cup.

ADJUSTABLE LIGHT HOLDER

There are electric light holders with-
out number, drop lights, desk lamps,
rigid and flexible, but Anderson holders
can be placed at any height or angle or
position. They can be shifted from one
end of a work bench to another. They
may be moved without effort from the
ceiling clear down to the floor. They
are six feet in length when in ordinary
position and may be extended to eleven
and a half feet to cover a maximum diam-
eter of 23 feet or a maximum area of
more than 400 square feet.

These holders keep the light where it
is needed. They are very convenient in
that it is possible to transfer a stationary
overhead light to any point within a
considerable radius without occupying
any floor space and their being adjust-
able to any angle saves time and labor
of moving material.



SOLDERING IRON WITH SPECIAL
FEATURES

A soldering iron which has several novel fea-
tures, shown in the illustration, is the inven-
tion of L. C. Opitz, Clinton, Ia.

The iron can be folded in such shape that
its length is shortened so that it can be car-
ried in a small tool bag, and the nose of the

Features of Soldering Iron

iron is thus kept from damaging the bag.
‘When the nose is turned into a straight posi-
tion for use, a thumb nut is tightened to hold
it rigidly. The nose may be set at any de-
sired angle for convenience in reaching diffi-
cult positions. If necessary, the nose may be
readily removed from the handle and another
nose picked from the fire. The most impor-
tant feature is that the nose has an opening
in it large enough to serve as a melting pot
for solder. Ends of stranded lamp cords, other
stranded wire conductors, outlet box or ¢pig
tail’’ gplices, etc., can be dipped in the molten
solder and the pot will remain right side up,
on account of its swinging suspension. There
is also a groove in the soldering iron for
soldering what are called Western Union
splices.

The street lighting of the business district
of Hartford, Conn., will be done by means of
the new half watt Mazda lamp beginning
June 1.

BISMUTH COIL REGULATOR

I had a very simple though efficient type of
shunt wound dynamo which I wished to install
on my car to supply current for lighting pur-
poses. The installation of the machine itself
was a comparatively simple matter, the drive
being taken directly off the cooling fan pulley.
I foresaw trouble, however, in the regulation
of the output at the varying speeds, but solved
the problem of maintaining the output constant
in the following manner.

The resistance of bismuth increases when it
is placed in a magnetic field and the amount of
increase is directly proportional to the strength
of the field within certain limits. Accordingly
I designed the regulator shown by the diagram.
A coil of bismuth wire—the method of forming
it is described below—was placed in series with
the field of the dynamo and was made the core
of a voltage coil which was connected across the
lamp circuit. Under these conditions, the bis-
muth coil was subjected to the fluctuations of
the field in the voltage coil and the resistance
of the bismuth varied accordingly. When the
voltage rose, due to the increased speed, the
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Circuits of Regulator and Dynamo

field strength increased and the resistance of
the bismuth increased in proportion so that
the strength of the field current was diminished,
tending to keep the voltage normal. As a regu-
lator, it works very satisfactorily.

The principal trouble was in the formation
of the bismuth coil since that metal is too brit-
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tle to be drawn to a filament. This was done
by embedding a long steel spring, loosely
coiled, which had been dipped in oil, in plaster
of Paris, and after the material had set, un-
screwing the spring from the plaster. The bis-
muth, molten of course, was forced into this
mould with the aid of & dentist’s vacuum cast-
ing machine. When the plaster was carefully
broken away a perfect coil of bismuth was
left—J. NAVEMAN.

TO PREVENT TAPE TEARING

Electricians and others who have occasion to
use friction tape know the tendency it possesses
to tear at the edges while unrolling. This may
be easily prevented. With the point of a sharp
knife make light cuts on both sides of the roll
from the center out to the circumference. This
allows the tape to be peeled off very easily
without the usual sticking and tearing at the
edges.

HELPING AN ELECTRIC FAN SALE

A plan employed by a southern electrical
shop to call attention to an electric fan sale is
here illustrated. The device may be made by
a good mechanic in accordance with materials
obtainable. Four twelve inch swivel and trun-
nion fans are secured to the circular bases at
the ends of the wooden arms and the speed of
the apparatus can be readily adjusted by shift-
ing the fans on their swivels, the slightest varia-

Interior Construoti

of Fan Display Device

tion in the angle making a noticeable difference.
Very slow speed is attained by setting the
fans to blow almost directly away from the cen-
ter of the circle.

Wires from the fans run on the under side
of each arm and connect in multiple to the two
spring copper brushes on the arm in the cab-

231

inet. These brushes make sliding contact on
two rings of sheet copper. These rings are se-
cured to the underlying asbestos board with
small brads driven into the outer and inmner
edges of the circles. A circular floor may be
laid upon the arms and small electrical appli-
ances displayed upon it.

ADJUSTABLE SUPPORT FOR DESK
TELEPHONE

A patent upon a support for a desk tele-
phone set has been issued to Kempster B.
Miller and Chas. G. Ashley, Chicago, Ill. The

the end of the arm in position for use and to
support the set out of the way when the arm
is placed in a vertical position. Besides the
movement to and away from the vertical posi-
tion, the arm may turn around the anchor post
as a center.

DRIPLESS CANDLE

A dripless candle has not been found, but
the plant department of the Chicago Tele-
phone Company, according to the Bell Tele-
phone News, has something as good—a dripless
candleholder.

The candle is put into the barrel of the
holder and is forced upward against a ferrule
at the top of the barrel by a strong spring.
The ferrule has an opening a little over half
the diameter of the barrel itself and can be
removed by being given a quarter turn, al-
lowing the candle to be renewed. As the can-
dle burns the spring feeds it upward. The
entire candle is thus burned without waste,
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the only melted wax being
a few drops immediately
around the base of the can-
dle wick. This grease can-
not run out unless the
holder is tipped at a con-
siderable angle. In case
the holder should accident-
ally be tipped, the was is
caught in the emergency
drip cup immediately under
the ferrule. .
On one side of the barrel
~is a spring which may
serve either as a handle or
to hang the candle to a
ladder or case of a tele-
phone. Opposite this are
two clamps to fit boards of

Dripless Candle different thicknesses.

MAKING A WATER LEVEL ALARM

A simple water level alarm and the method
of constructing it are shown in the accom-
panying illustration. A piece of 14 inch
brass (A) is bent as shown in the illustration
with two springs (B) mounted on top of it.

. These springs are insulated from (A) and

Float and Bell Conneotion

from each other. A small brass rod (C)
passes through two holes in the piece (A).
The lower end of the rod is connected to a
float of sufficient buoyancy to rise or fall
with the water. The movement of the rod is
limited by two washers (D) and (E). When
the rod is raised by the float to its upper
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position, the lower spring is raised and makes
contact with the upper spring, closing the
bell circuit and notifying the attendant that
the water in the tank has reached a predeter-
mined level. The bell can, of course, be located
in the engine room or in any other convenient
place, without regard to the position of the
tank. More than one bell can be connected to
the circuit if the duties of the attendant take
him to various parts of the building.—Max-
WELL SNAVELY.

COMMUTATOR SLOTTER

The Alley commutator slotter is a tool that,
it is claimed, will save sandpapering and ston-
ing a commutator by cutting a V slot with a
round bottom. The slot is straight, smooth
and even with no sharp corners left for dirt

Showing the Cutter

to collect in. The cutter is a special make of
straight file and extra hard.

In operation start one or two slots without
using the guide and then adjust the cutter and
guide and use the guide in the slots already
made, working the tool back and forth, and
lifting the guide when the cutter has started.
The tool is made in three sizes.

Mr. Ernest Freeman, president of the Na-
tional Electrical Contractors’ Association, in
a recent address explaining the purposes of the
association, stated that one of these was to
secure the passage of laws in the various states
providing for the licensing of electrical con-
tractors.



Construction of a %s-H.P. Dynamo or Motor
By ROLAND JENS

In small dynamo construction the construc-
tion should be such that the amateur builder
should not be bothered with cumbersome small
patterns and the like. In the 14 horsepower
dynamo or motor here described only two pat-
terns are necessary, and these are of very
simple construction.

The dynamo may be divided into the fol-
lowing parts, which will be explained and de-
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scribed one by one with the aid of the work-
ing drawings:

(1) frame (magnets), (2) shaft, (3) arma-
ture, (4) commutator, (5) brush holders and
brushes, (6) winding of armature, (7) wind-
ing of field magnets, (8) general assembly.

FRAME

The magnets are a part of the frame. The
main frame of this dynamo is made of sheet
iron of gy inch thickness. Fig. 1 shows an
end view of the frame and also a side view
indicating the thickness. The sheet iron sheets
may be slightly thicker or thinner, whichever
may be procured the easier by the builder.
Enough sheets are cut so that they will have
a thickness of one inch when clamped tightly
together. Cut the sheets 5% inches square.
‘When enough sheets have been cut, center them
with a center punch and with a divider draw
circles of 23 inches diameter on each. This
will leave § inch stock when the 3¢
inch hole is bored out later on. When these
circles have been drawn, draw circles 514 inches
in diameter on each sheet, but not the entire
distance around. Leave four inches for the
base, as shown in Fig. 1. Now go over the

sheets again and draw circles four inches in -

diameter, not all the way around, but just as
far as shown in Fig. 1 at the 445 inch di-

ameter. In this space the field magnet wires
are wound later on. The ¢ inch stock is
left for finishing. When these circles have
been drawn, the two 1% inch holes may be laid
out 2¢; inches from the center, respectively,
up and down. The bearing brackets are fas-
tened on the 3 inch pieces of steel that go
through these holes. The bearing brackets are
not parallel with the base, but perpendicular
to it.

Now cut the sheets on the lines drawn by
the divider, being careful to cut on the cir-
cular lines as much as possible. When the
sheets have been cut out, drill holes for the
14 inch rivets. Rivet the holes and bore out
the 3¢5 inch hole in a lathe. When boring
this hole be careful to get the boring tool just
in the center, so that the two 14 inch holes
will be equally distant from.the edge of the
bored hole. Perhaps it would be advisable
to lay out the 14 inch holes after the 3¢y
inch hole has been bored. - When the hole has
been bored, the 14 inch holes may be drilled
and the entire frame filéed smooth.

The two 3 inch holes by which the frame
is fastened to a base may now be drilled.
The base should be four inches long and should

==

End Vlew and Bection of Frame

be square with the side of the frame. This

may be done either by planing or filing.
SHAFT, BEARING AND BEARING BRACKETS
The shaft of this motor is made of cold

rolled steel. Cut a piece 8% inches long and

Copyright, 1914, by Roland Jens
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8 inch in diameter and turn it off as shown
in Fig. 2, which shows the finished shaft. The
threads are cut for 1% inch nuts.

The bearing brackets are two in number and
are made of brass. Fig. 3 gives a plan view
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Shaft and Bearing Bracket
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of the bracket and in Fig. 4 another view is
shown. A pattern will have to be made for
the brackets, but only one is necessary, as the
one on the left side is just the same as the
one on the right side, Fig. 4, except that the
inside of the former is turned off to 3; inch
diameter to receive the brush bracket when
the dynamo is assembled later on. Center

Fio4
Plan View of Partially Assembled Machine

punch the 3§ inch hole and the 3% inch hole
on each end 2¢; inches from the 3§ inch
hole. Drill the % inch holes with a 1% inch
drill. The 3 inch hole may also be drilled,
but be careful to get it in the center of the
boss. Drill it 23/64 inch and ream 3§ inch,
as this makes a smooth job. The ends of the
bearing brackets are ; inch thick.

The two bearing studs may also be made at
this time, Fig. 5. Take two pieces of cold
rolled steel 14 by 614 inches and cut on threads
with a 1% inch die, as shown. Cut 3% inches
of thread at one end and 1% inches of thread
at the other end.

ARMATURE

The armature, Fig. 1, is built up of sheet iron,
Jjust as is the frame. The sheets are gy inch
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thick, except the ones on the outside, which are
v inch thick, so as to make strong sides. Cut
the sheet round, 314 inches in diameter. This
leaves 14 inch stock to be turned off later on.
Cut enough sheets to make a thickness of one
inch when they are clamped together tightly.
Drill the ¥4 inch holes and rivet with 1§ inch
rivets. Now put this core into a lathe and drill
the 1% inch hole at the center. Drilling 31/64 inch
and reaming to 14 inch is advisable, as it gives
a more accurate hole in size. Put the core on a
mandrel and turn off to a three inch diameter.
The slots may now be milled, or filed, which-
ever way the builder prefers. The slots are
eight in number. They are 3; inch wide and
s inch deep. The depth, f§ inch, is meas-
ured at the side of the slot and not at the
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Bearing Stud
middle. Measuring at the middle, the depth is

3% inch, making a diameter of 214 inches from
the bottom of one slot to the bottom of the
opposite one. Opposite slots are exactly-oppo-
site. Before starting to mill or file, lay out
the slots on the sides of the core. When the
slots are done, the core is put into a forge
and heated to a dull red heat, then allowed to
cool slowly. This anneals it, or makes it
softer.
COMMUTATOR

Turn off a brass bushing to a diameter of
one inch and while still in the lathe drill
through a % inch hole. Make the bushing 34
inch long and turn the edges to 60 degrees,
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Details of Commutator

as shown by the segment, Fig. 6. Now take
it out of the lathe and cut it into eight equal
parts or segments, the long way, with & hack-
saw, Fig. 7. Drill a %% inch hole in the ex-
treme upper end of each segment about three-
fourths of the way through. Now take a piece
of fiber, or oak wood will also serve the
purpose, and turn a piece in the lathe to a
one inch diameter and one inch long. From
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the middle part 14 inch is now turned off to
receive the commutator segments. Fig. 8 gives
a clear view of this part. The piece is now cut
in two, cross-sectionally, so that the commu-
tator segments may be tightly clamped be-
tween the two pieces. Drill a 134 inch hole
through the middle before cutting for the
shaft.
BRUSH HOLDERS AND BRUSH BRACKETS

Fig. 9 shows a plan view of the bracket and
Fig. 10 shows a side view. This piece is made
of brass, only one being required. The 3%
inch hole is first laid out in the middle of the

£i6./3

Brush Holders and Brackets

boss and the 3% inch holes are drilled 1%
inches from it on each side. Drill the 3; inch
hole and the two 3 inch holes and at the same
time drill the hole in the end g% inch and
tap it 1§ inch. The latter hole later receives
a 34 inch screw to hold the brush bar in posi-
tion. The brush bar, Fig. 11, is made of some
non-conducting material such as oak wood or
fiber. It is turned off to 34 inch diameter in
a lathe and then a portion is cut off with a
knife, in order to have a flat rest for the
brush holder. The two 1§ inch holes are
drilled 7%, inch apart from center to center.
Later on the brush holders are screwed on here
with 14 ineh screws. Two of these bars are
needed. Fig. 12 shows an end view of the bar.

A plan and a side view of the brush holder
are shown in Figs. 13 and 14, respectively.
Two brush holders are required and are made
of brass. The two & inch holes are drilled
in the bosses 7 inch apart from center to cen-
ter, and are tapped with a 3§ inch tap to
receive 3§ inch screws. The inside dimensions
are as indicated. To form the interior, drill
a few < inch holes through and then file
out the rest. Be sure to get exact dimensions
and square corners.

The brushes are two in number and are of
carbon. The carbon of an old dry cell will
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do if filed to fit the holder. Carbon brushes
of this size can be bought at any well-stocked
electrical shop.

ASSEMBLY OF BRUSH HOLDER AND BAR

Place each brush in its brush holder. Put
& small piece of sheet copper or tin over the
back part of each holder, so that the brushes
will not slide through. Bolt each holder to its
brush bar with a 1% inch screw. Imsert the
round 3 inch end of each brush bar into its
% inch hole in the brush bracket and tighten
with the 3§ inch screw in the end of the
bracket. Before the brushes are placed in the
brush holders, put a small spring in each brush
holder to hold the brush tight against the com-
mutator.

ASSEMBLY OF COMMUTATOR

Slip a # inch washer of one inch diameter
with a 34 inch hole onto the shaft on the com-
mutator end. (When speaking of the shaft,
the terms ‘‘commutator end’’ and ‘‘pulley
end’’ are used.) In Fig. 4 the right end is
the pulley end and the left end the commu-
tator end. Put the washer tight against the
3, inch shoulder. S8lip on one of the commu-
tator cores; that is, the part made of oak
wood or fiber. The other end is now put on
and the commutator segments placed in the
spaces provided for them. Put mica between
the segments to insulate them from one an-
other. The thickness of the mica is the same
as the thickness of the
segments. The commuta-
tor will then be perfectly
round. Put on another
washer of the same size
as the first and tighten
with a 1% inch nut. The
nut should be flat at the
end, so that a flat surface
will wear against the bear-
ing bracket, and should
be of such thickness that its outer surface will
be flush with the end of the thread; that is,
no portion of the thread should be left uncov-
ered by the nut. The 34 inch nut should be
quite tight, so that it will not loosen when the
commutator core will break. Drill a % inch
hole through the nut and shaft and insert a
14 inch pin.

WINDING OF ARMATURE

Fig. 15 shows the method of winding the
armature. After the armature core has cooled
from the annealing, rub off all the dirt that
has collected on it. Then put the armature

Armature Winding
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core on the shaft from the pulley end and
tighten it against the 3 inch collar with a
14 inch nut. Now insulate all the slots, the
sides of the core and also the shaft for a
short distance on each side, so that the wire
that is wound on will not come in contact
with any iron. For insulating, use fiber paper
or other good, strong paper. With fiber paper
use two sheets well shellacked. With other
paper use two sheets with a piece of linen
between, all well shellacked. Insulating is a
very important factor and the efficiency of
your generator will depend upon this. Wind
the core with No. 21 double cotton covered
wire. Start in any slot and wind in it and
the opposite one. For instance, start with
slot (C) in Fig. 15 and wind in slots (C) and
(D) until there are two layers of sixteen turns
each in both slots. When around from (D) to

ric 16
Field Magnet Winding

(C) the thirty-second time, make a loop in the
wire as shown and start to wind through (E),
then around to (F) and back to (E), and so
on until there are two layers of sixteen turns
each in the two slots. Then leave another
loop and go on to the next. With two layers
of sixteen turns each in a slot the slots will be
half full. Now shellac the whole and tap the
windings down in each slot with a piece of
wood. Place two pieces of well shellacked fiber
paper over the winding in each slot to insulate
the winding that is there from the one that
is going on top of it. In winding past the
shaft, a good way is to wind half of the turns
on one side and the other half on the other
side. This will make an evenly balanced arma-
ture and the lumps of wire near the shaft
will be smaller. Now in the same manner as
before wind two layers of sixteen turns each
on top of the other winding in each slot.
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When completed there will be seven loops.
Now take the end of the wire and the begin-
ning and twist them together and there are
eight loops. The loops should be about three
inches long. With this system of winding
you can see that there is not a cut in the wire
throughout the entire winding. After you
have completed the winding; tap the winding
down tightly in the slots with a piece of wood,
shellac the whole thoroughly and let dry. This
finishes the winding of the armature. About
one pound of No. 21 double cotton covered
magnet wire is required.

WINDING OF FIELD MAGNETS

Fig. 16 shows a view of the winding of the
field magnets. Insulate the frame with well
shellacked paper, as used for the armature, a$
the two places where the wire is going to be
wound. No. 18 double covered wire is used.
Start at (Y) and wind in the slot (H) and
around the outside until six layers of wire
have been wound on. Then go over to the
other side and wind six layers on that side,
shellac while winding and when completed.
About a pound to a pound and a quarter of
wire will be required.

GENERAL ASSEMBLY

Fig. 1 shows an end view of the armature
in position in the field magnets and Fig. 4
shows a side view of the entire motor as-
sembled, except the brushes, brush holders and
brush bars, The loops of wire from the arma-
ture are inserted in the small 1§ inch holes
drilled in the near end of the segments and
fastened there with solder. If the loops are
too long, cut them off, insert both ends and
solder.

At the pulley end of the shaft the 14 inch
nut that holds the armature does not entirely
cover the thread. That this thread will not
twist into and injure the bearing, a washer
is placed on the 3 inch portion of the shaft
between the bearing and the thread and should
fit tight.

The brush bracket is placed on the % inch
turned off part of the left side bearing bracket.
The brush bracket can be moved around and
tightened by the 1§ inch screw.

The armature should be balanced after it
has been wound, and when placed in position
it should be exactly between the two pole
pieces.

The generator can be fastened to a wooden
base with angle irons fastened to the base
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and to the 3 inch holes in the frame by
means of bolts.

The dynamo is series wound; that is, the
end of the wire (Y) of the field winding,
Fig. 16, is fastened to one of the brushes and

the other end of the wire (X) goes to the -

outgoing circuit.

The generator should run at about 2,000
r. p. m. and then should give a potential of
about 25 volts.

HEATING A METALLIC STREAM
A rather novel method of heating a liquid by
passing electric current through it as it is being
poured from one vessel to another is the subject
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tric treatment continued, if necessary to attain
a still higher temperature, before the melt is
poured into the main mass of cast iron.

ANCHORING TELEPHONE DROP WIRES

It is no longer an uncommon thing to find a
pay station telephone in depots and waiting
rooms of trolley lines but in installing this service
a special kind of line construction is employed.

Falling Metal Heated by Electric Current

of a patent issued to William S. Pranklin, South
Bethlehem, Pa. The lining of each vessel is
connected to the circuit. In ordinary iron
foundry work, for example, it is sometimes
desirable to melt a small charge of chromium or
other refractory metal preparatory to its admix-
ture to the cast iron in the large ladle. For this
purpose a small amount of melted cast iron or
slag may be drawn off into the ladles (A) and
(B) of the jet furnace, heated up to any desired
temperature by pouring, after which the chromi-
um or other metal may be added and the elec-

Fig. 1. Running Bridle Wire Over Trolley Line

Fig. 1 shows the close proximity of the telephone
drop wires and the trolley wires in bringing the
drop across the latter as is sometimes done. If
the clearance between the trolley wire and the
bridle wire is great enough to allow for sag in the
line, the bridle may be run as shown at (B),
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Fig. 2. Attaching Drop Wire to Guy Wire

Fig. 2, which illustrates how the drop wire is
attached to the guy wire that supports it at the
point where it turns to enter the building. If,
however, there is not enough clearance to allow
the bridle to sag slightly, then a messenger, No.
12 galvanized iron wire, should be run and the
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bridle carried over on that, being fastened with
clamps, rings or tape. . )

The same idea shown in Figs. 1 and 2 illustrate
a method of bringing in a subscriber’s drop wire
when it may be impossible to attach it directly
to the house.

C'ob/elea& A :\..---_-.-..-

|

Fig. 8. Another Way of Bringing in Drop Wires

Another method somewhat similar to both of
the above is shown in Fig. 3, in which a sub-
scriber’'s drop wires are brought in without
stringing the wire across the property of another
party. The detail (A) shows the method of fast-
ening at the corner.

Again, when bringing in two subscribers’ drop
wires it may be impossible to attach to the front
of the building. Then the method shown in
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Fig. 4. Bringing in Two Lines
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Pig. 4 is sometimes used. This method is rather
neat and there are cases, even when conditions
do not require it, where the drop may be run in
in this manner to much better advantage than
by attaching to the building.

Geo. M. PETERSON.

TELEPHONE LINE BETWEEN
NEIGHBORS

We are on a different telephone line from
central than one of our closest neighbors and
sometimes when we wished to talk the line was
busy, so we decided to run a line, a diagram
of which is shown. Two common door bells
were purchased and about 20 cents’ worth of
No. 34 d. c. c. wire. The wire was divided
and wound upon one of the electromagnets in
each bell after the other wire had been taken
off. The spring on each bell was adjusted so

Telephone

2 2 =
Arrangement of Cirouits

that it would operate as single stroke. These
bells can be rung with the same generator as
the regular telephone bells.

The line is half a mile long and works per-
fectly. During a recent snow storm one of the
lines from central was broken and we acted as
central for that line for a time. For either
neighbor to call the other, the knife switch (F)
is thrown from (1) to (2) or switch (C) is
thrown from (P) to (2), depending upon
which party is calling. The regular telephone
bell is disconnected with the other switch of the
pair. This makes the ringing easier when call-
ing. To connect the party lines, throw the
switches (D) and (E) down. It is not neces-
sary to use another grounded wire for the
bells than the one on the telephone, but it is
better to do so as this gets rid of all danger
from cross talk over the two lines.
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ADJUSTABLE DRAWING BOARD WITH
MOVABLE LIGHT

A piece of !4 inch iron rod or heavy wire is
bent to the shape shown and hinged to the
window casing about 614 feet from the floor.
The rod should be heated and flattened on its
ends and riveted to the blades of an old knife
switch, the pivoted joints of the blades being set

up rather tight so that they will hold the rod
stationary at any angle.

An incandescent lamp with shade is swung
over the rod and may be moved back and forth
along its length the long way of the board, or
to any position across the board by raising or
lowering the rod, the familiar two ball cord
adjuster permitting an up or down movement
of the light.

A heavy piece of twine is wrapped around the
front part of the rod its entire length, leaving
about an inch space between the coils, which
are covered with a layer of insulating friction
tape to prevent the cord from slipping when the
light is placed where wanted.

An effective and inexpensive method of mak-
ing the drawing board adjustable to any con-
venient angle is to secure four wooden supports
to the window casing, as shown at (S). The
lower supports should be about 214 feet above
the floor, and the upper ones about 16 inches
higher,

Two wooden hangers (H) with notches cut
in one end as shown, are fastened to the bottom
of the board. These notches are to engage a
rod of gas pipe (P) which is to be laid in either
pair of supports, depending upon whether the
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draftsman wishes to sit or stand before his

work.
The brace (B) hinged at one end to the bot-

tom of the board and notched at the other end
to fit the piece (R) below the window sill, per-
mits of easy adjustment of the board to any
convenient angle.

When not in use, the brace may be folded
and the board hung against the wall on the gas

pipe.

FLOAT STOPS PUMPING ENGINE

I have a water tank in the attic of my
house which is supplied by a gasoline power
pump in the basement. To avoid overflowing
the tank, I arranged an automatic switch like
the following which breaks the sparking current
and shuts down the engine when a certain
height of water has been pumped.

(A) is the float rod of any light wood an
inch square and about three feet long. At one
end secure a float (B)—an empty coffee can
with the cover tightly soldered on. At the
end (D) fasten with screws a strip of brass
two inches long. 8ix inches from (D) hinge
the rod to the edge of the tank by a small
strap hinge (F). Saw out a piece of wood
the shape of (C) and screw onto the side of
tank at (X), and at the end (E) secure a
piece of stiff brass bent to form a suitable con-

70 BATTERY

70 Enginve SwiTcH
Float and Electrical Connections
tact with (D). (Y) and (Z) are binding
posts to which are attached wires leading to
the engine circuit.

By adjusting the height of (C), the contact
between (Y) and (Z) will be broken when
the water reaches a certain height and raises
the float (B), thus shutting off the engine and

‘discontinuing the pumping.—L. B. ROBBINS.



Electricity in Twentieth Century Office

If it were desired to pick out a modern office
which should be exemplary of up-to-date prac-
tices as regards efficiency, one that should con-
tain all the latest office appliances and should be
equipped with the most complete of filing sys-
tems, and which should be engaged in a work
large enough to warrant expenditures on a scale
which would produce noteworthy results, the
search would probably commence in some of
our larger cities. It is highly improbable that a

modern office practices. The work of this
association has to do with the promoting of
““Good Roads Everywhere."’

The offices are not confined to one building,
but consist largely of additions to one main
office. There is one building devoted to the
printing room and stenographic department is
connected by a passage to the main office build-
ing, where are situated the filing and executive
departments and private office. Adjoining this

L ren-

E

is a large drafting room, of

Domte LeeD which one side is occupied by
e B -J. :=:»  the engineering and drafting
Qrectlow’ departments, the other side
dossesomo Pecere.  being devoted to the desks of

some of the officials of the as-
sociation. The arrangement
of the various office buildings
is made with the end in mind
of having the main, private
offices, drafting room, etc.,
quiet. All offices are equipped
with electric light, intercom-
municating telephones, an elec-
tric computing machine, and in
the printing department, elec-
trically operated folding, seal-
ing, stamping and printing
machines., This arrangement
of electric devices results in a
- fairly constant demand for
power and as South Yarmouth
is quite a distance from any
central station, it is necessary
that there should be means of
generating power on the prem-
ises.
Situated about 75 feet from
the nearest office building is

Plan of Powerhouse of National Highways Association

little village on Cape Cod, about half-way be-
tween Buzzards Bay and Provincetown, would
be thought of; but there is, in the village of
South Yarmouth, just such an office. It is that
of the National Highways Association. With
its separate departments dealing with filing,
stenographic drafting, publicity, and mailing,
work and the machines and appliances used in
these departments to accomplish results, it
surely typifies the most advanced spirit in

the powerhouse. It is built
entirely of fireproof materials.
The walls are of concrete block
plastered with “ement plaster inside and the
arch roof is of cement brick of standard size,
plastered both inside and out with waterproof
cement. As the power is generated by a four
cylinder gasoline engine, which is more or less
noisy from valve mechanism, it was desired to
keep as much noise from the offices as possible.
To accomplish this, the walls of the building
toward the offices were built entirely blank, and
the only openings left are on the two remaining
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sides, there being no opening in the roof. In
this powerhouse is a General Electric Co., three
kw., direct current gasoline-electric set; also the
large cooling tank for the water from the engine
jackets and the switchboard for the installation.
Space is also provided should a storage battery
become necessary. At the right of the engine is
a window, having small doors below the sash,
which provides an opening for gasoline fumes to
escape and fresh air to enter. In the front of
the building, as seen in the picture, are large
double doors. Above these is a small hinged
window providing escape for warm air and gases.
Directly inside these doors, mounted on a ce-
ment base, is the cooling tank. The switch-
board is located in the corner opposite the en-
gine. :

By reference to the drawing, the arrangement
within the powerhouse will be easily understood.
The gasoline tank supplying fuel to the engine is
buried just outside the powerhouse, being con-
nected by feed and overflow piping to the set.
The tank is of ample capacity for over two
months’supply of gasoline under ordinary operat-
ing conditions. On the switchboard are two
separate main circuits, one for light and one for
power. The feeder lines leave the board through
lead covered cables and run underground, the
light circuit running to the main entrance of the
offices and the power circuit running direct to
the printing room.

The power circuit is carried directly to six
floor outlets of the polarized type in the printing
room, and all machines are so wired that they
may be changed to any position in the printing
room with the polarity of motors remaining the
same. The polarized type of plug p-zvents any
of the machines being operated from any lighting
circuit. The equipment consists of a multi-
graph, which is used in bulletin and addressing
work, a folding machine for letters and bulletins
and a sealing and stamping machine for complet-
ing the series of operations. These machines are
so arranged that the operations are continuous;
that is, as soon as the bulletins are finished on the
multigraph, addressing is commenced and the
mail passes from the addressing machine to the
folding machine, is put in envelopes and goes
directly to the sealing and stamping machine
which completes the operations. All electrically
operated machines, with the exception of the
electric computing machine, are operated from
this power circuit; but as it is necessary that this
computing machine should be moved to the
different departments wherever needed, it is the
only electrically operated device provided with
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an attachment plug which will fit a standard
lamp socket. Having but a 1/12 horsepower
motor, it does not produce any great voltage
fluctuations on any light circuit to which it may
be attached.

The feeder for the light circuit runs directly
to the main entrance of the offices and to the
main switch and from there direct to the dis-
tributing panel box. All lighting circuits are
controlled by this panel and all fuses for the
various circuits are in the same box. Mounted
directly on each cut-out is a snap switch for con-
trolling that particular circuit. The circuits
from this box run through conduit to the various
rooms where needed and with the exception of
the stenographic department and the printing
department, all construction is of the conduit
type. In these two departments, the buildings
being of plastered construction, moulding is used
with Fielding rosettes and drop cords. In the

Powerhouse with Main Office in Distance

drafting department, for use on the large tables,
are flexible arm portable lamps. In the drafting
section the circuits are run symmetrically with
the building; that is, there is one continuous
line of 34 inch conduit on each side of the build-
ing and one line along the center. The connec-
tions for the portable lamps on the side circuits
are furnished through short drop cords about
two feet long. These cords are long enough to
be within easy reach of the floor, but are at the
same time short enough so that the cord which
is attached to the portable swings freely from the
socket and does not lie on the drafting table in
the way. For work at the various officials’ desks
and also over the filing cabinets in the center of
the room, the same provision is made for porte
able lamps. At filing cases a flexible arm lamp
stands on the top of the case and is bent forward
and down, so that the light is thrown directly
into the file proper. All portables are equipped
with aluminum reflectors and all drop lights
such as are used over typewriter desks and simi-
lar places are equipped with green porcelain
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shades, the idea being to keep down the general
illumination as much as possible and to confine
the light to the space needed. The light through
the sides of the green porcelain shades is ample
for ordinary illumination and as there is no direct
bright light visible to the eye, the effect is very
restful and at the same time light directly on
the paper is plentiful.

As the engineering and drafting departments
are in a building with an unsheathed roof, con-
duit is run directly on the rafters, but in the
private office, where it is desired to have as much
of the work concealed as possible, another type
of construction has been used; that is, base-
board outlets. Directly beside each desk in
this office is situated the flush type of baseboard

- outlet, so that the cord from the portables on
these desks is practically out of sight. This
does away with hanging cords. The baseboard
outlets are fed from circuits beneath the floor.
There are lights provided in the various passages
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to install a storage battery, owing not only to
the initial expense, but also that it might not
be necessary to spend time in caring for the same
and the liability of derangement of the battery in
a place where experts and materials were not
easily accessible.

The engine of this set is equipped with a car-
bureter of the overflow type, returning excess
gasoline to the supply when an excess is being
pumped. The gasoline consumption is nearly
constant at all loads, being two pints per kilo-
watt hour at 100 per cent load (three kilowatt),
equivalent to six pints per hour's operation and
six pints per kilowatt hour at 25 per cent load or
less, which means the same total consumption.
The average run is about five hours, for 300 days
in the year, which would mean, assuming four
gallons per day, that 1200 gallons of gasoline
would be used. At eighteen cents, this would
cost $216.00. Fifty gallons of oil at 40 cents
would cost $20.00. Labor, assuming 10 percent

Buildings and Grounds of the National Highways Association

and toilets of the offices through ordinary con-
duit construction. Where conduit is used, the
condulet outlet is employed, which provides for
cord connection to the mains, with no soldered
joints whatever, and no large outlet box is neces-
The lamps in all cases are of the high efficiency
Mazda type and it has been found that the 25
watt light gives ample light for any service what-
ever when used under the conditions which pre-
vail here. For minor cases, such as passageways,
the 15 watt isample. There are altogether about
90 to 95 lamps in service and of these probably
one-half are in operation at any given time.
‘The power requirements are such that power can
generally be used during the day and would not
be needed at the time when the lights are in
operation although the generating capacity is
ample for such a condition. It was decided not

of a man’'s time at $1,000.00. per year, would
cost $100.00. Ten per cent, allowed on $2,500.00
for depreciation and interest, equals $250.00.
Summing up, one year’s operation costs:

$600.00

Assuming the ordinary demand at one kilowatt,
1500 kilowatt hours per year for $600.00 means
40 cents per kilowatt hour, which is undoubtedly
very high; but as operation costs are practically
the same at 100 per cent load as at 25 per cent
load, if the demand is kept at three kilowatts, the
kilowatt hour cost is reduced to 1334 cents,
which under the circumstances appears allow-
able,
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The plant can be put in operation at any time
by any one, needs little attention and is very
compact. The set has been in operation for
some time, has proven satisfactory and is as
economical as can be expected under these con-
ditions. Being a four cylinder engine running at
about 800 r. p. m., the voltage is steady and
there is none of the flickering and unsteadiness of
light so noticeable in many small isolated plants.
The generating set is equipped with a speed
governor and a slightly overcompounded gen-
erator and regulation is nearly automatic, mak-
ing it unnecessary to have an attendant at the
powerhouse.

SHORT-CIRCUIT TEST OF AN 8,800 VOLT
GENERATOR

In the presence of a number of representa-

tives of central stations recently, the engi-

neers of the Westinghouse Electric & Manufac-
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such a test would have wrecked the machine,
but in the present instance no damage whatsc-
ever was done. The only visible effect was a
static flash between the field and the armature.

The test was performed to prove the fact
that generators are being built that require no
outside protection from outside short circuits, the
generator itself being so designed as to be
self-protecting. Unless the generator is prop-
erly constructed, a complete short circuit tears
out the armature coils, which, coming into con-
tact with the revolving field, cause extensive
wreckage. Furthermore, the static flash, which
always occurs under such circumstances, will
destroy inferior insulation. With generators
of the type tested, however, both results are
guarded against by firmly securing the arma-
ture coils and bracing their ends, on one hand,
and by the use of mica insulation on the other.
In consequence, even so severe an ordeal as

Short-Circuited Generator and Apparatus Used in Test

turing Company deliberately short -circuited
a8 16,700 kva., 8,800 volt generator, running
at full speed and without resistance or any
other protection in the circuit. Measuring in-
struments showed that a current of 21,000 am-
peres, 1215 times the normal current, flowed
through the generator.

With generators designed some years ago

this test was withstood without harm, although
it was repeated many times with the same
machine.

Where insulating ‘oints are required, fixture
canopies of metal should be thoroughly and
permanently insulated from metal walls or ceil-
ings, and from outlet boxes.



COMBINATION TOOL FOR
ELECTRICIANS

A pair of pliers made to perform no less
than six different operations in the hands of
the electrician is
here shown. The
different illustra-
tions in order show
the tool cutting in-
sulation on a single
wire, pinching the
insulation between
the jaws of the
pliers and pulling it
away from the wire,
cutting the insula-
tion of 'one strand
of duplex wire after
the outer braid has
been slit and cut-
ting the insulation
on lamp cord. The
parts of the pliers
which are designed
for the different

Combination Tool
purposes as indicated by the numbers are, (1)
knives for cutting insulation, (2) knife for
splitting insulation, (3) knife for scraping
wire, (4) slots for bending loops in the ends
of a wire, (5) jaws for pulling off insulation.

OUTTING INDUCTION COIL CORE WIRE

Some of the work in building an induction
coil is in cutting the iron wire to length. Re-
cently having about three pounds of No. 22
wire to cut, I rigged up the device shown,
which proved a great time-saver.

On a piece of board (A) three blocks (B),
(C) and (D) were nailed in the position shown.

Wire Cutting Device

To the side of block (C) a heavy pair of side
cutting pliers was fastened, using two tin cleats
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(H) and (K). So that the free side of pliers
may move freely without rubbing against the
block, a square of 1/16 inch cardboard should
be placed under the side of the pliers where
fastened to the block. The cutter should pro-
ject about 4 inch above the block. A piece of
clock spring (8) is fastened to the base and
bears up on the under side of the movable
handle, tending to keep the cutters open.

To operate, the machine is fastened to the
edge of a table and a heavy cord (O) is fas-
tened to the handle, the other end being a loop
for the toe of the shoe, so that with the heel
resting on the floor and the toe raised about
two inches, the cutter of pliers will be open and
when toe is pressed down the pliers will close.
—J. P. LEw1s.

TELEPHONE INSTALLER’'S LAMP
The adaptation of the pocket electric flash-
light idea to the service of the installers in
telephone exchanges is shown in the accompany-
ing illustration.
The battery, according to the Bell Telephone
News, is carried in a small leather pouch on a

Installer Using Lamp

strap across the breast. Straps over the
shoulders and secured to the belt allow the
lamp and battery with its reflector to be moved
up or down. When the lamp is not needed the
coat can be buttoned over it, but the lamp is
always ready for immediate use. It is a handy
little trouble finder, practieal and convenient.
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RUNNING BRIDLE WIRES ON BUILD-
INGS

The illustration shows several methods of
carrying bridle wires past obstructions on
frame and brick buildings, and fully explains
itself, but there are a few suggestions which
may not come amiss. When installing this
class of work, be careful to do it neatly and

Illustrations of Bridle Wire Installation

fasten everything securely, as even little things
which work loose and fall from a great height
may injure someone. “When carrying the bridle
wires past windows, etc., always, when possible,
carry them over the top of the window frame
instead of under the sill, because the tempta-
tion to the small boy is not so great.

POWER PLANT PROTECTION

The practice recommended by the Westing-
house engineers is to protect the feeders and
not the generators. If the generators are pro-
tected and a short circuit occurs on any of
the feeders, even a poorly designed generator
will not suffer, but the voltage will fail on all
the feeders, all synchronous motors will be
thrown out of step, and an overwhelming over-
load will be thrown on the circuit breaker of
the short-circuited feeder, since it will carry
the total current of all the generators in the
station. If, however, protective reactances are
placed in each feeder circuit, and a short ecir-
cuit in a feeder occurs, only that feeder will be

. the head of each
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affected and its reactance coil will prevent the
current in it from rising to too high a value.
The voltage will be maintained at the bus bars
and no disturbance will be felt in the remain-
ing feeders. This happens, of course, provided
that the generators are self-protective; if not,

such an event may bring about a serious injury
to them.

SMALL ELECTRIC STEAM BOILER

The illustration shows a steam generator
that has given excellent results while feed-
ing small toy steam engines and similar de-
vices. It consumes less than three amperes
at 110 volts. .

The boiler is a pint glass jar with a metal
top, screwed down upon a rubber gasket.
The steam outlet is a small brass nipple, sol-
dered over a hole punched through the center
of the cover.

Two 14 inch holes are punched through
the cover on opposite sides of the outlet.
Through each hole is passed a brass bolt, re-
moved from the carbon of a discarded dry
battery. Soft rubber washers (AA) are
provided to make a steam tight insulating
joint. While each bolt is held in the center
of its hole, the
nut (B) is tight-
ened, forcing the
rubber well
around the bolt
and making the
whole secure. On

bolt is soldered a
length of copper
wire, not smaller
than No. 12. This
should extend al-
most to the bot-
tom of the jar
and be well
stripped of insu-
lation. The jar is
now filled about a
fourth full of
water and a pinch Boiler for Glass Jar

of salt is added. The terminals (C) and (D)
are connected to opposite sides of any ordinary
lighting circuit.

After the boiling of the water begins, the
production of steam is quite steady and not
greatly influenced by the height of the
water.—LUTHER MCKNIGHT.




INCOMING WAVES SIGNAL WIRELESS
OPERATOR

Inventors have been occupied with the ques-
tion of an alarm call for use with wireless
telegraphy outfits so that incoming waves
would give a signal that can be heard without
needing to keep a telephone always held to the
ear. The operator need, therefore, give no

Signaling Outfit on Board

attention to the apparatus until he hears the
signal, just as in the use of a telephone or
telegraph. A recent invention is designed by
Mr. Chomeau, a Paris constructor, and as will
be seen, the whole wireless receiving outfit is
mounted in compact shape upon a small board.
At the middle is a permanent horseshoe magnet
having between its branches a swinging coil
of very fine wire, and when the current of the
detector passes in this coil, it turns about under
the magnet’s action. The coil carries a light
arm which comes against a fine spring blade so

as to make contact and this sends a current
from a battery into the electric bell. The
moving coil of the magnet device is simply
connected in between the detector and the tele-
phone receiver of the usual outfit, and a switch
(seen above the electric bell) serves to make
this connection while waiting for a signal
When a signal comes in and the bell rings, the
magnet device is cut out of the circuit by the
use of the switch, so as to leave the detector
directly on the telephone, and after taking the
message the switch is thrown into the original
position. On the left is seen the tuning coil
and telephone, and on the right a liquid
detector.—F. P. MANN.

AN AUTOMATIC WIRELESS TUNER

Can a ‘wireless receiving apparatus be so
equipped that it will automatically attune itself
to the wave length of a message flashed within
its range, with only so much manual attention
as may be required to secure a fine adjustment
if the receiving is done by ear? And if so, can

. the self-tuned receiving apparatus be made to

record the message so that the message may be
received while the operatar is off duty?

An ingenious answer to both of these ques-
tions is shown in two United States patents
just issued to Earl G. Stalnaker, a telegraph
operator of Chicago. Mr. Stalnaker started
out with the idea that if the tuning of a coil
were continually varied within wide limits
including the range required for the wave
lengths in ordinary use, some of the waves com-
prising a message would strike the receiving
apparatus at times when the apparatus was
momentarily attuned to the message. Conse-
quently, a sensitive detector connected to the
apparatus could be actuated by the wave at the
moment when the coil is in tune with it and this
detector could close the circuit for operating
a latch to lock the coil in the attuned position.
Then the messages can be received in the usual
manper, and after releasing the latch continued
and rapid variations in the adjustment of the
coil could again be started while awaiting some
other message.
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In working along this line, the inventor wound
his tuning coil with enameled wire having bare
spots exposed along lines passing diagonally or
in zigzag formation from one end of the coil to
the other. A contact bar having its edge split
into a series of narrow fingers bears against the
surface of the coil and makes contact to the
coil at continually shifting points as the coil
is rotated under this contact brush.

Consequently, the inductance of the coil is
continually varied and if the coil is rapidly
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may also close another battery circuit through a
bell to summon the operator, thus obviating the
necessity of having the latter continually on
duty. In practice there is usually a slight time
interval between the acting of the detector and
the stopping of the motor or clutch which turns
the coil, hence a little adjustment is provided
whereby the operator may rotate the coil slightly
after it is stopped, so as to adjust it more
accurately to the message to which it has ap-
proximately attuned itself.

Arrangement of Coil and Circuits for Automatic Tuning

rotated by means of a motor, the inductance
may be varied over the entire range every few
seconds. Then when such a rotating tuning coil
is included in a receiving circuit within range
of a wireless message, it will only be a matter
of comparatively few seconds before one of
the waves strikes the coil at a time when tho
circuit is substantially in resonance with the
wave length of the message. As soon as this
occurs, a sensitive detector closes a local bat-
tery which operates a relay and the relay in turn
closes the battery circuit through a magnet
which drops a latch to stop the coil. The relay

The same general arrangement can also be
used for switching a ticker or other recording
instrument into the circuit at the moment when
the detent stops the rotating of the coil, so that
the message may be automatically recorded
without requiring any attention on the part of
the operator. However, this introduces the new
difficulty that the coil would be locked in its
attuned position for the first message received
during the night, or at other times when the
operator is not on duty, so that it will not be
ready to receive messages of other wave
lengths. To avoid this, the inventor has pro-
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vided an automatic time release which will
unlatch the coil and allow it to resume its rota-
tion after a message has been recorded. For
this purpose the lever which operates the detent
is made of a tube filled with glycerine or some
other syrupy liquid which will be sluggish in
moving from one end of the tube to the other.
When the magnet moves this tube to set the
latch, the liquid will flow toward ome end of
the tube and after the magnet loses its strength
when the wave has passed, the liquid will retard
the return of the tube to its former position.
Consequently, if the flashes come at brief inter-
vals, as during the sending of a message, the
tube will not have a chance to return to its nor-
mal position and to unlatch the detent until
after the whole message has been received. Then
when there has been no flash for a considerable
period of time, the liquid will gradually restore
the tube to its original position so as to un-
latch the coil and allow this to rotate again in
its search for attunement with another message.

The same automatic tuning arrangement
might be used also to save the necessity for
tuning the ordinary receiving apparatus after
the usual fashion, but its greatest field would
seem to be for use at night and at such other
times when it is not feasible to have an operator
continually on duty.

MEMORIAL TO HEROIC OPERATORS

As a memorial to wireless telegraph operators
who have lost their lives at sea, it is planned
to erect a fountain in Battery park, New York.
The, fountain will be of white granite with
seats of the same material at either side. At
the back will be a column upon which the
names of the operators will be inscribed as fol-
lows: Jack Phillips, of the Titanic, April 15,
1912, Atlantic Ocean; George C. Eccles, the
Ohio, Aug. 26, 1909, Pacific ocean; Stephen P.
Sczepanek, the Pere Marquette, Sept. 9, 1910,
Lake Michigan; 8. Lawrence Prudhunt, the
Rosecrans, Jan. 7, 1913, Pacific ocean; Donald
Campbell Perkins, the State of California, Aug.
18, 1913, Pacific ocean; Ferdinand J. Kuehn,
the Monroe, Jan. 30, 1914, Atlantic ocean.

REVIVING A DRY OELL
One way of reviving a dry cell is to file a
notch in the side about a quarter of an inch
from the bottom. Then place the cell in a sat-
urated solution of sal-ammoniac and allow it to
stand for 24 hours. Remove from the solution,

solder up the opening and the cell is ready for
use.—F. F. SBENGSTOCK.
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NEW TELEGRAPH RELAY

The standard relay used by telegraph and
railroad companies contains 63 parts, includ-
ing every minute portion, such as serews,
washers and wires. The new single adjusted
relay contains only 32 parts which include a
local circuit breaker, an added valuable fea-
ture. Requiring this small number of pieces
the instrument is constructed at reduced cost.

The instrument possesses another impor-
tant feature, the balanced weighted lever.
The relay is also devoid of springs. The
spring on the front adjustment of the stand-
ard relay is the cause of nearly all the trouble

Telegraph Relay of Few Parts

operators have with it. There is no spring
on the new relay, its place being taken by
the balanced weighted lever. Through the
absence of this spring the work of adjusting
the sounder to all sorts of wires under all
weather conditions is practically eliminated.
The local circuit breaker, placed on the up-
per fiber base, acts in conjunction with the
lever and is especially placed there to silence
the sounder, which makes it convenient for
an operator who is compelled to work another
wire and also to use the telephone. This cir-
cuit breaker does away with the operator’s
habit of sticking a pen or pencil between the
tongue and magnets to silence the sounder.

The average peak lighting and power load at
the Panama-Pacific Exposition will be 8,500
kilowatts.



Construction of a Lightning Switch

Articles appear from time to time desecrib-
ing practically every part of the wireless out-
fit, but few deal with that important adjunct,

Exterior View of S8witch and Enclosure

the grounding switeh for protection from
lightning. It is customary to use simply a
100 ampere 500 volt single pole double throw
knife switch. This answers the purpose as
far as proper protection is concerned, but the
matter of convenience is not considered. The
writer has developed a type of grounding

Fig. 1.

switch which can be thrown from the inside
of the operating room without the necessity
of opening the windew. A further advantage
is that the insulation of the conducting parts
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is as high as the average antenna. The or-
dinary switch is deficient in this respect.
Following is a description of the apparatus

View from Instrument Room

made clear by reference to the accompany-
ing drawings.

By reference to Fig. 1 it will be seen that
the switch consists of a heavy brass bar
mounted on the top of an ordinary ten inch
electrose antenna insulator and two heavy
brass clips, one similarly mounted and the

Assembled Bwitch and Housing

other mounted on a shelf which is formed on
the case. When the bar is in the upright

position, connection is had from the antenna

to the instrument lead, and when in the hori%-

v
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zontal position the antenna is connected to
the ground outside of the house. A lever is
arranged adjacent to the switch and having
the same center as the switch bar. This lever
is mounted on ome end of an insulating rod,

2. 8witch and Inluln.tor
. Fig. 4. Ground W

g’ 3. Aerhl Leadslip;

the other end of which extends through the
window frame and has mounted on it a cross
bar which 'serves as handle. It will be noticed
that this insulating rod is able to slide
longitudinally in its bearings. The reason
for this will be apparent when the operation
as below is understood. The rod remains
normally pulled in to its limit and with the
crank hanging down, that is, entirely out of
contact with any part of the switch. Now
when it is desired to throw the switch, the rod
is pushed out to the other limit and rotated
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Fig. 5. Insulator Supports
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until the pin on the crank engages the switch
bar and pushes it in either direction. It is
surprising how quickly and easily the switch
can be manipulated. The switch is mounted
in a wooden box which is made watertight
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with a roofing of tar paper and a coat of
paint. The lead from the aerial is brought
in a loop to the under side of the box and
soldered into a hole in the proper clip. The
lead from the instrument is soldered in like
manner and carried through an arrangement
of porcelain tubes or a regular electrose lead-
in insulator to the instruments. The box
is hung in the proper position by means of a
cross bar and some angle pieces attached to
the window frame.

We will now consider the parts one by one.
Fig. 2 shows the switch lever and its bearing
and how it is attached to the insulator. The
bearing is built up, as shown, of two strips
of 14 by 1 inch brass strip and one piece of
1 by 1 inch bar. These three strips are
held together temporarily by putting 8-32
screws through them and screwing nuts on
the other side. While thus prevented from
moving, they should be securely sweated to-
gether with solder, thus making a solid piece.
The switch lever rotates on a 14 inch rivet
which is hammered down on each end and
over a brass washer. In order not to get
the bearing too tight, it is a good plan when
riveting, to insert a thin piece of metal be-

/-Weoo _ /- Whoo
(Z-&xm—.'{w S b Sur Wwoow Casws
- "’ — = /-Wooo
] N
¢- -P
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Fig. 6. Throwing Lever

tween the lever and the bearing on one side.
This prevents the sticking of the bearing.
When riveting is done this piece is removed.
When the bearing and the bar have been at-
tached to each other, the bearing is fastened
to the top of the insulator by means of the
8-32 screws. The insulator is prepared for
this by having one ring entirely cut off, as
shown in the assembly drawing and the other
cut through in the center and smoothed up
with a file. Then two 8-32 holes are drilled
and tapped in the surfaces thus exposed.
The bearing can then be securely screwed on
and this part is finished.

Fig. 3 shows the clip to which is attached
the aerial lead. This is made the same as the
bearing, but is beveled over to make the
switch lever enter easily. No dimensions are
given on the clip. This is necessary, as the
rings on the insulators are not always the
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same and the length of the clip depends on
the distance between the holes for fasten-
ing. Dimensions have been purposely left
out. The builder can make these tv suit his
ideas or limitations. This clip is attached to
the insulator in the same manner as the
other one.

" The remaining clip for connection to the
ground is shown in Fig. 4. The dimensions
can be made to suit the lever. The ground
wire i8 shown composed of seven No. 14 cop-
per wires soldered into the clip. Seven No.
14 wires are about equivalent to a No. 4,
which is required by the underwriters.

In Fig. 5 is shown the supporting pieces
for the insulators. Care should be taken that
the large holes be cut not too large, as
otherwise the insulators will not be clamped.

When the stove bolts are inserted and the
nuts screwed up, the two parts clamp the
insulators and hold them securely. Before
the insulators are set.up the wood parts
shown in Fig. 5 should be given a coat of
asphalt varnish.

Fig. 6 shows the parts of the throwing
lever. The shaft or rod is preferably of
hard fibre but hardwood will be found quite

251

satisfactory. The box or housing is best
built up around the switch after all the other
parts are assembled. When completed the
housing is given a coat of paint. The top
or roof should be covered with tar paper to
keep out the rain.

The photographs are of a switch similar to
the one described which the author has had
in use for about six months with very satis-
factory results.—CHAs. HorToN.

VARIATION OF RADIO STATION RANGE

At a recent meeting of the Imstitute of
Radio Engineers at Columbia University, N.
Y., Mr. R. H. Marriott in a paper, ‘‘The Va-
riation of Range of Radio Stations,’’ gave
some of the results of experiments made in
Colorado and on the Atlantic coast.

From these results it was
1gh wind
low vapor
1ducive to
ittle or no
rent from
the baro-
while sig-
1 to vary
inverse of
itensity,

......... poeme m-e—gee --- . 3t most of
the so-called ‘‘freak’’ long distance work is
done in midwinter and in support of this it
was remarked that Marconi did his first
trans-Atlantic work on Dec. 12 and 13. In
general, the greatest distance work is dome
when the temperature is lowest. It was
stated that of course the range would hardly
be affected directly by the temperature but
that it does cause other conditions which
themselves affect the range.
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NEW BOOKS
PracTicAL UsEs oF THE WAVE METER IN WIRE-

LESs TELEGrRAPHY. By J. O. Mauborgne.

New York: McGraw-Hill Book Company.

1913. 67 pages with 42 illustrations. Price,

$1.00,

In its original form this work was
first printed for reference use at the
Army Signal School, Fort Leavenworth,
Kansas, and in 1912 was, by direction
of the Secretary of War, adopted for
use at the school. The present book
is intended for commercial and tech-
nical school use.

‘WiRELESS TELEGRAPHY. By C. L. Fortescue.
New York: G. P. Putnam’s Sons. 139 pages
with 20 illustrations. Price, 40 cents.

In writing this book the author has
kept the reader in mind and has ex-
plained much of the technical side by
means of analogy. From the seventh
chapter on, a survey of the uses to
which wireless is put is made. A list
of books on the subject is given fol-
lowing the last chapter.

AMERICAN ELEcTRICIANS’ HANDBOOK. Com-
piled by Terrell Croft. New York: McGraw-
Hill Book Company. 692 pages with 791
illustrations. Price, $3.00.

This is a practical handbook into
which the compiler has gathered in-
formation for the wireman, contractor,
lineman, small plant superintendent,
operator and construction engineer. Il-
lustrations and diagrams have been
freely used and many special problems
are solved to indicate the applications
of rules given.

ELEcTRIC CAR MAINTENANCE. By Walter Jack-
son. New York: McGraw-Hill Book Com-
pany. 270 pages, with 140 illustrations.
Price, $3.00.

The material in this volume, except
some braking and wiring diagrams, has
been selected from the columns of the
Electric Railway Journal. It should ap-
peal to the man in charge of electric
railway car maintenance, and places in
compact form data that would be lost to
most shopmen within a few months after
publication in a periodical.
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ELEMENTARY PRINCIPLES OF ILLUMINATION AND
ARTIFICIAL LIGHTING. By Arthur Blok. New
York: D. Van Nostrand Company. 230
pages, with 126 illustrations. Price, $1.25.
This book is written to students, en-

gineers and such others as may be con-
cerned with the distribution of light or
the installation or upkeep of lighting
equipment. The numerical treatment
throughout has been kept as simple as
possible and the methods of calculation
which are exemplified will be found to
require only elementary mathematical
knowledge.

HANDBOOK oF ELECTRICAL METHODS. Compiled
from the Electrical World. New York: Mec-
Graw-Hill Book Company. 277 pages with
383 illustrations. Price, $3.00.

This book is a valuable compilation
of articles—ways of doing things in all
kinds of electrical installations—which
have appeared in the Electrical World
during the last three or four years.

The articles which are from the pens
of many different contributors give use-
ful information to the practical man in
installation or maintenance work.
SwWITCHING AND PROTECTIVE
By C. C. Adams. Chicago:
109

SWITCHBOARDS,
APPARATUS.
American 8chool of Correspondence.
pages with 72 illustrations. Price, $1.00.
The author of this book speaks with

exceptional authority, for he has been

solving switchboard problems for years
for one of the large electric companies.

The practical side of the subject has

been emphasized and helpful wiring

diagrams are shown covering almost
every possible situation.

WirELESs Mip OF THE UNITED STATES OF
AMERICA. By B. Francis Dashiell, Athol
Terrace, Irvington, Baltimore, Md. Price
$1.00.

This map is 28 by 38 inches. All wire-
less stations of one kilowatt or over,
commercial, government or amateur
are shown with call letters, power and
class. All important ship routes are
noted with calls of vessels and also dis-
tances of foreign stations from impor-
tant cities.
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QUESTIONS AND ANSWERS ON AUTOMOBILE DE-
816N, CONSTRUCTION AND REPAIR: By Victor
W. Pagé. New York: Normal W. Henley
Publishing Co. 608 pages with 329 illustra-
tions. Price, $1.50.

The arrangement of the subject mat-
ter in this book is in the form of lessons
consisting of questions and answers.
The contents have been logically ar-
ranged and the reader is brought pro-
gressively from a study of one element
of a car to the next related part. In
the illustrations arrows point to various
parts which are named on the illustra-
tion. An appendix gives valuable in-
formation upon running and storing a
car and contains also a digest of motor
laws and regulations.

Tee NEw PHILosoPHY. By Calvin Samuel
Page. Chicago: Science Publishing Com-
pany. 800 pages with 160 illustrations.
Price, $3.50.

This New Philosophy is remarkable
for its conflict with established theories
of present day scientists. ‘¢ ‘Nature
does not abhor a vacuum’ and whoever
invented that libeled Nature. He did
not know that Nature’s aversion for
even an air vacuum is only one-half as
severe on Mt. St. Elias as in New York
City,’’ says the author.

The New Philosophy is based upon
Rex, described as a new atomic element
having no weight and repelling its own
atoms.

MoTioN PI1CTURE MAKING AND EXHIBITING. By
John B. Rathbun. Chicago: Charles C.
Thompson Company. 236 pages, with 63
illustrations. Price, cloth, $1.00; leather,
$1.50.

It has been the endeavor of the author
to lead the reader through the subject in
a systematic manner, starting with ele-
mentary principles of motion photogra-
phy, through the process of taking and
making the picture, and finishing with
the projection of the completed picture
on the screen. The chapters devoted to
the taking of the pictures, a subject
probably of most interest to the lay
mind, have been made as complete as
possible and are illustrated by views

“out of coal.
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taken around the studios of well known

film producers.

ELecTrRiIc Toy MAKING FOR AMATEURS. By
T. O’Conner Sloane. New York: The Nor-
man W. Henley Publishing Company. 206
pages, with 77 illustrations. Price, $1.00.
This is the twentieth edition of this

book, which is revised and to which sev-
eral new chapters are added. The ama-
teur is shown how to make numerous
experimental and toy devices. It is be-
lieved-that the ideas suggested will tend
to cause the amateur to apply many
of the ideas to apparatus of his.own
devising.

WIRELESS STATION LoGBOOK. Published by
Wm, J. Murdock Company, Chelsea, Mass.
123 pages. Price, 25 cents.

This book offers the amateur wireless
operator a bound volume in which he
may enter on blank page forms occur-
rences, such as messages, weather record,
interference, time of day, etc. Each log-
book as filled may be filed and in time
such a set should be valuable. The
international abbreviations adopted for
amateur operators are given at the back.

How T0 BuiLp Ur FurNACE EFrFICIENCY. By
Jos. W. Hays. Chicago: Jos. W. Hays, Pub-
lisher. 126 pages with 24 illustrations. Price,
$1.00.

This is the seventh edition of this book.
It has been thoroughly revised and illus-
trated and is written in a popular way
to show managers, superintendents, engi-
neers and firemen how to get the most
The average steam plant
wastes a quarter of its fuel. The author
suggests methods to stop this waste.

ELEMENTARY MAGNETISM AND ELECTRICITY. By
C. M. Jansky. New York: McGraw-Hill
Book Company. 206 pages with 121 illustra-
tions. Price, $1.50.

This book is intended for individual
or home study. The reader is expected
to perform simple experiments and ob-
serve what takes place, then by questions
and discussion he is led to formulate
conclusions. The apparatus called for
is inexpensive and most of it can be
made by an ingenious student.



Announcement

This issue marks the last number of PoPuLiR ELECTRICITY AND THE WORLD’S
ADVANCE under that name.

‘With the July number it will be merged with MopErN ELECTRICS AND ME-
CHANICS, hoth of which will be published in the future as one magazine under the
title of PorurLar ELEcTRICITY AND MODERN MECHANICS.

For some time it has been evident to the publishers of both magazines that
the fields covered by each were essentially the same, although the editorial policies
differed slightly in some respects. After due consideration it was shown conclusively
that the merging of the two papers would effect economic advantages, making pos-
sible the publication of a magazine absolutely unparalleled in its wealth of material
" in this particular field.

The new magazine will be published by the Modern Publishing Co., 32 Union
Square, New York City, and its editorial policy will be quite unique in the field of
popular scientific literature. The aim will be twofold, namely, to afford both enter-
tainment and practical instruction in the world of science, electricity, wireless and
mechanies.

The present policy of PopuLar ELECTRICITY AND THE WORLD’S ADVANCE in pre-
senting bright and newsy stories of the latest achievements of science will be fully
carried out and enlarged upon, and each number will be replete with profusely
illustrated articles covering all that is new and interesting in the World’s Advance.

The plan for the departments of practical instruction has been evolved only
after a most careful study of the requirements of the host of readers to whom this
section of the magazine is most interesting. It is believed that there is a growing
demand for authoritative information covering modern practice in the design, con-
struction and use of electrical, mechanical, wireless and scientific apparatus of
both unusual and special types. The available texthooks and reference works have
not always given this information in a form conveniently available to the practical
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worker who wishes explicit but concise instruction, free from burdensome theory
and confusing terms. It will essentially be the scope of the new magazine to
supply this information, for, when all is said and done, the most complete ref-
erence book is but a resumé of all that had been published in the periodicals during
a certain period of time, supplemented by the personal knowledge and opinions of
the authors.

In presenting the first issue of PoruLar ELECTRICITY AND MODERN MECHAN-
1cs next month, the publishers feel that they will be taking thé initial step toward
the realization of an ambition to supply a journal of practical and useful informa-
tion, the object of which shall be to tell the readers ‘‘how to make and how to do.”’
Every effort will be exerted to supply data based upon the practical experience of
the author in the actual construction and use of apparatus and devices described ;
further than this, the efforts will be extended to the acquisition of material hith-
erto unpublished in any form. The result, it is hoped, will be a veritable gold mine
of suggestions and aids to the man with a hobby, the practical electrical and me-
chanical worker, the experimenter, the high school or college student, the manual .
training or physies instructor, the lecturer, and the man or boy who wishes to
absorb all available knowledge pertaining to electricity, mechanics, wireless teleg-
raphy and the allied arts.

In order that the ambition of the new publishers may be fully realized, the
hearty co-operation of our readers is necessary. The magazine is to be published
for you; without your support it could not exist. Therefore, your suggestions
will be more than welcome. On the appearance of the first and succeeding num-
bers of PoruLar ELECTRICITY AND MODERN MECHANICS, will you not voice an opin-
ion which may aid its publishers in realizing their highest ambition —to give you
a magazine you will refer to as your ideal?

SWORN STATEMENT OF OWNERSHIP UP TO AND IN-
CLUDING THIS ISSUE

Statement of ownership, management, etc., of Popular Electricity and the World’s Advanoe,
published monthly at Chicago, Ill., required by act of August 24, 1912,
Editor—Henry Walter Young, 350 N. Clark St., Chicago.
Business Manager—Frank William Harvey, Jr., 350 N. Clark St., Chicago.
Publisher—Popular Electricity Publishing Company, 350 N. Clark 8t., Chicago.
Owners: (If a corporation, give names and addresses of stockholders holding one per cent or
more of total amount of stock.)
E. J. Doyle, 350 N. Clark St., Chicago.
Known bond holders, mortgagees, and other security holders, holding one per cent or more of
total amount of bonds, mortgages, or other securities.

None.
(SigNED) FRANK WILLIAM HARVEY, JR., Business Manager.
8worn and subscribed before me this 18th day of March, 1914.
(8EAL.) OLiver WILLIAMS, Notary Public.

(My commission expires April 4th, 1917.)
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LECTRICITY offers the
greatest opportunities to
those who are practically
trained to handle and con-
trol it. We are teaching a
practical, live-wire, up-to-
date Electrical Course. No
frills or fanciful demonstra-
tions which may amuse, but
can never benefit. No book
or blackboard instruction
leaving the student to guess
the rest. We teach the
theory and then take the
student to the machine or
apparatus and put him to
work applying it (the
theory). Our instruction is
individual, given by compe-
tent practical men, alive to
the requirements in the
Electrical Profession.
Through our system of
teaching, you are theoret-
ically and practically trained
by being started on a sound
basis and conitantly guided
and coached in everything
that you do.

There is no time limit to the
course. You enter when
you are ready and graduate
when you are competent to
do eo. The school is open
throughout the year, making
it possible to continue your
course during the summer
months without interruption.

see our students at work or write
for free booklet describing our

Visit our school, if possible, and L
course and system of instruction.

THE
New York Electrical
School

40 West 17th Street
New York City

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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HighSalaries Offered

The demand for men exceeds the supply.
The profession is only in its infancy. Big
money is being paid. Big jobs are epen everywhere,
You can gect one of them.” We will help you. We
will teach you to become an expert Elcctrical Meter
Engineer right in your own home—during your spare
time. Do notdelay. Send the coupon.

Be a Meter Engineer

This fascinating profession is one of the best
id in the electrical industry, The Electrical Meter
ngincer is the man who knows. Hec is paid for his
brains—he is the man who tells the other fellow
todo. Youcan be one—a regular full fledged Meter
Engineer within the course of a few months. You
can be the man who gets the fat pay envelope.

Men Needed [ Suxu-

The profession is only initsinfancy. us if, after you
Vcryl;:wmenhavethenecesurytnininc. com| "5‘“2'
You can get it. You can make your oa
se n demand. Weneed moremen, [ solutely m‘&
Give yourself a chance. $1.50 starts you, wag

T T T T——

Send the Coupon /
For Big New Book /

Put your name and address on ¢ BookCoupon

the coupon or a letter orapost card &
and send to us today. Absolutely &
no obligations, We will send yo

] chooll
absolately res and preveid the &' Dept. 140X ﬂ,wmf.,m'

big new book on ElectricalMeter
Engineering and full particulars

of this great special offer. solutely {reeand Erepaid yozﬂ

hook on Meter Engineerin

[
)
not delayan instant. The first ,' Also send mefull particularsofy
'y

l Gentlemen: Please send ab«

step toward realizing your
amgilion is tosend the free
book coupon. Act now.

the Eeut special offer that ig
now being made to induce mento

rtudy Meter Engineering. I ase

|

|

Ft. Wayne sume no obligations of any sort.
Co ence '
School Name......... ...... e eevcaeed
Dept. 140X
Ft. Wayne, Ind.
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This $2.00 Book of

PRACTICAL
ELECTRICITY
Reduced to $1.00

38,000 engineers, electriclans and stu-
dents of electricity paid $2.00 for this
wonderful volume. You now have
the oppostunity of buying it at just
balf that price — $1.00.

Good As a School

‘This book is a school within itself, It con!ains twenty chap-
ters of val and

rinciples of electricity, including desi ion and
care of dynamos and motors.

Practical Electricity was written out of the Jn (]
work—the resalt of our eighteen years’

in repairing every possible kind of oloctncal
machinery and apparatas.

This book has helped boost hundreds of men to bigger and
more responsible positions. In return for the electrical
knowledge they secured from this book, they boosted our re-
pair business. We want to line up half a million more
boosters—that’s why we’re cutting the price of the book in two.

Money Back If Not Satisfied

‘We couldn’t begin to tell all the points and merits of Practical
Electricity, We would rather send you the book and let you see for
yourself. Mail us §1 to-day and it you aren't satised,
return it and get your money back. Order it now.

Cleveland Armature Works
4732 St. Clair Ave., Cleveland, Ohio
America’s Greatest Electrical Repair Works

J

FREE—Send for This

Large Illustrated Catalogue of
HOME-STUDY Beeks

Electricity, Engineering, Carpentry,
Building, Painting, Business
Check the subjects you are interested in

and mail with your name and address. We
will send full particulars by return mail.

s+, Elestrical Engincering ++..€as Engine Enginoer
vo..Elos-Light and Power Supt. ... Antomoblle Mechanician

... Electrical Wiring oo Boskkeeper

eces Tolophone Expert «o..Plumber

eos.Architect ve.. Masen and Bricklayer
e..Building Contrastor «...Ourpeater

«secArohitestaral Draftsman «...Paluter, Bigns and Card Writing
veesOsnerete Eaginoer ....Letter Writiag

«eso Meshanieal Draftsman «...Rallroading

oeeoBteam Enginoer «ee. Moterman

2eecStationary Engineer Traction Farming
ceseTelography o0 Clivil Bervies
FREDERICK J. DRAKE & CO.
D 10—1325 Michigan Ave. CHICAGO, ILL.,

e A, asigor, Drsmen, Gt o A28 S\

T el

&CO. 51KeaweedAve.,

— LEARN DRAFTING

I am now In a position to give my personal atten-
tion to u limited number of additional students in
Mecchanical, Structural or Architectural Draftsman-
ship and Deslgnlng My home-study course 18 stmple,
easy—can be mastered in a few months. This is your
chance to prepare yourself for this profitable, pleasant
work. Hundreds of big 3‘!‘" positions now open.
Steadily increasing deman: r tralned Draftsmen and
Designers everywhere, at salaries of from $125 to §175
per month. I guarantee to teach you until yon get a
position. Write today for free catalog and full par-

ticulars.
C. W. R. EICHOFF,
Chief Engineer, Chicago Engineering Works,
Dept. 51.X.  Illinois and Cass Streets, Chicago,
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This Book M Show You How t

Make Things Electrical

Complete Directions For Building Over 100 Pieces of Electrical
Apparatus Together With a Series of Electrical Experiments

A Workshop Manual for the student or experimenter showing the construction of

everything electrical, from a simple battery cell to an electric starter for a balky horse,
including such useful household appliances as Motors, Electric Toasters, Stoves, Clocks, Bell Trans-
formers, Immersion Water Heater, Soldering Iron, etc. In addition to a wide range of new and novel
devices that every experimenter would like to know how to make.

Clear, concise directions and over 180 careful drawings are features of this book that should not
be overlooked.

No other work contains in such compact form as many up-to-date designs of apparatus that can
be made by the experimenter of ordinary ability. Only ordinary tools are required to do the work.

Read This List of Articles Covered

To Take Your Photograph. Photographing Birds. Fir- | Transformer. How to Make a Bell Rlntinqr'l'nnlfomer.
ing Flashlights Electrically. Homemade Device for Print- gonmucgon oi;l l}rm E:h ggr: e“fcymwp‘:nt::)miler:
ing Pictures. Ruby Lamp for Dark Room. C i ! r a le - &y S o
of a Dry Cell. Homemade Battery. Gravity Battery. Electrical Clock Operates. An Electric ,endulum Clock.

T How to Make an Electric Furnace. ortable Electric
Crow Foot Gravity Battery. Closed Circuit Cell. Bichro- | Heater. Electric Stove and Toaster.  How to Build an
mate Cell. Storage Batteries. Adjustable Water Rheostat. Electric Toaster. Immersion Water Heater. A Simple
A Simple Magnet Motor. How to Build a Simple Electric | Arc Lamp. Making an Arc Lamp. How to Make A
Motor. Miniature Alternating Current Motor. Construc- | Speaking Arc. How to Make an Electric Gas Lighter,
tion of & Laminated Motor. How to Build a ! ¢ Horsepower | Construction of a Simple Michrophone. Slme},e Galvano-
Motor Without Castings. Simole Controller for Toy | meter. Making a Galvanometer. A Hot Wire Meter.
Motors. How to Vary Power from Cell Set. How to | Unique Ammeter. How to Make a Direct Current Am-
Make a Direct Current Dynamo. ‘0 Make a Small | meter. Electric Solde; Iron. Wind Direction Indicator.
Magneto. To Make a Selenium Cell. Watch De: eti- | Wind Vane Indicator. yden Jar Made From a Fruit
zer. Apparatus for Demagnetizing. A Simple Static Lll:- Construction of an Adjustable Condenser. How to
Machine. Odd Static Generator. Reversing Switch uild a Variable Condenser. Rectifier. Electrolytic
Reversing the Polarity. A Simple Circuit Breaker. An | Rectifier. ~ Wehnelt Interrupter. ~Luminous Goblet.
Odd Telegraph Set. elen;lh Sounder From an Old Bell. | Rotating Spiral. Interesting Experiments in Magnetism.
Telegraph Key. How to Make a Polarized Relay. To | The Magic Toboggan Slide. The Traveling Wheel. To
Make a Simple One-way Telephone. How to Make an | Make an Electrophorus. _Shocking Money. Barlow's
Electric Bell. High Water Alarm. A Water Level Indicator. | Wheel. Electro-Magnetic Rotation Experiments. Experi-
Homemade Cash Drawer Alarm. Electric Bed Alarm. tal Geissler Tube. Formation of Imitation Crystals.
Burglar Alarm Circuit. Door and Window Alarm Con- | Simple Experiments With Electncity. The Magnetic
tacts. Combined Call Bell and Burglar Alarm. A Simple | Navy. Electric Fortune Teller. The Dancing Doll. A
Door Alarm. Door Alarm. Office Bell. Open Door | Test Bell. An Electrical Scarecrow. Electric Starter For
Alarm. Tell-tale for the Ice Box Drip Pan. ail Box | Balky Horses. Bed Warmer. Electric Counting Machine.
Alarm. Bell as Shocking Device. Shocking Outfit from | Homemade Night Watch Lamp. Hearing the Telephone
Electric Engine. How to Construct & Shocking Coil. How | Bell. Te Make Bell Strike the Hours. Electric Bell
to Build a Simple Induction Coil. The Magic Buzz Saw. | Attachment for Dark Board. Turns the Fan Off. Clock
Shocking Push Button. A Step Down Transformer. A | Operated Time Switch. Floor Tread Switch. Steps Turn
Simple Transformer. Two Hundred Watt Closed Core | Off Cellar Lights.

200 Pages, Price $1.50 Postpaid, 184 Illustrations

Send for this book today. Our offer of “Money refunded if not satisfactory” protects you if it is not what you want.

POPULAR ELECTRICITY BOOK DEPARTMENT
350 North Clark Street, Chicago, Illinois
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The Intensely
JUNE Interesting
McClure’s from Cover
to Cover
Out 15¢c All
May 15th Newsstands

A FEW OF ITS BIG FEATURES

Painless Childbirth

A new and painless method of childbirth has been developed and has been used in
five thous;md cases with practically unvarying success. This is the first authorized
account of it.

The Crime Master and How He Works

A system of detective science, compared with which American police methods
seem medieval in their crudity, has been worked out by a great living prototype of
Sherlock Holmes. This man is Dr. Hans Gross of the Austrian University of Graz.
A representative of McClure’s has made a first-hand investigation of the wonderful
Gross system, and gives here the first complete account of it.

Penalty by Basil King

The story of a man and woman who were first married and then divorced. Both
married again. Seven years later, on a London boat-train, they met by accident. The
episode told here deals with .what took place between them.

Illustrations by James Montgomery Flagg

Wild Honey by Cynthia Stockley

A wonderful story. A romance of the African veldt; by the author of “Poppy,”
“The Mollmeit,” “Wanderfoot,” etc.

Illustrations by David Robinson

The Grouch 5y Wallace Irwin

The story of a man who was a child-hater, and of a woman whom he loved.

Illustrations by R. M. Crosby

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Every User of Electric Light

should know of the many advantages Electric Shop offers to pur-
chasers of Electrical Goods. The Commonwealth Edison Company,
owner of Electric Shop, is well established, and its financial repu-
tation affords the opportunity for purchasing in vast quantities,
thus enabling it to offer the highest grade of electrical merchandise,
art lamps, etc., of the best manufacturers at advantageous prices.

Electric Shop offers selection from the largest and most complete
line of Things Electrical in the West.

HERE ARE A FEW SUGGESTIONS
. ELECTRICAL, FOR SUMMER COMFORT:

Fans Washing Machines Percolators
Flatirons Vacuum Cleaners Toasters

ELECTRIC SHOP—CHICAGO

Jackson and Michigan Boulevards
336

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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CUME 11U CHICAGU, [HE BUSIEST CI1Y IN IHE WUKLD WE ULLUER T LIVIIRG DUILUVLNYS
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Results Compared with Theones

Here we have:

Ten telephones for each hun-
dred persons.
Nearly one rural telephone

to every two farms.

Reasonable rates fitted to
the vanous needs of the whole

people.

Telephone exchanges open
continuously day and might.

Pohcy—prompt service.

" There they have:

One telephone for each hun- |

ed persons.
Practically no telephones on

e farms.

Unreasonable rates arb
made without ie d to m

needs of the whole people.

Telephone exchanges closed
dunng lunch hour, mghts and |
Sundays.

Policy—when your turn comes.

|

\

|

 America’s Telephona Lead the World |
with the Best Service at the Lowest Cost. l
AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES ‘

.Uninnal Service (

One Policy One System

. [N For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Our
Congratulations

are extended to the men of the electrical
industry of this country, Who have
made possible the -

Thirty-seventh Convention
of the

National Electric
Light Association

in the City of Philadelphia

That this year’s gathering will be as
successful as those of former years,
and that as much or more benefit
will be derived by the organization
and the electrical industry in general,
1s the sincere wish of

The New York Edison Company

For our Mutual Advant: tion Popular Electricity when writing to Advertisers.
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The rugged lamps that stand the
racket on rough roads; .

The lamps that stay bright; the
lJamps that are made right;

The lamps that are approved and
used by ninety-three per cent of all
Automobile Builders as a result of
their own laborMjory and service
tests; » »

The embodiment of quality, eff-
ciency, unifofmity and durability;

Your guaranty of safety at night
because cach lamp is standardized;
made for every car whether gasoline

or electric;

Name your car and any National Mazda agent will
supply you with lamps of correct brightness, voltage
and style of base.

Sold” everywhere by garages and electric shops In
the miniature Blue Convenience-Carton, singly, or in
the handy compact lamp chest contalning a complete
set of eix lamps especially selected to fit your car.

te
men_dhr MA

. Chas_P. Steinmets, the
ineer,
A lampe ::5

fficiency, economy
3nnbiluy.

The low priced lamps that pay for
themselves after a very short period
of use—by tripling the lighting value
of your current; the lamps that by
giving more light for the same cost
have made all other types of home
illumination obsolete;

The lamps that offer you the choice
of many sizes and shapes, all with
threefold efficiency, for every kind of
fixture; the lamps that are rugged, fit
any socket, burn in any position, don’t
discolor and use only one-third as
much electricity as carbon lamps of

the same candlepower;

The lamps for the most modest home or the most
elelxlll)orate mansion; for stores, offices, factories and
mills;

The only lamps that corge in the Blue Convenience-
Carton that opens the way to better light. Put a
NATIONAL MAZDA lamp in every socket before you
pay your next light bill and have more light.

For Scientific Lighting .Evtrywbn'e NATIONAL MAZDA Lamps at New LOW PRICES

- and buy the original Blue Convenience-Carton con-

From pocket-flash to boulevard, from battleship to
dining car, from factory to mine, for every socket every-
where there's a National Mazda lamp with a guaranty
of quality. Every National Mazda lamp represents the
results of researches in the best lamp laboratories of
the world.

Buy at the new low prices.
name “NATIONAL MAZDA"

Insist on seeing the
etched on the glass—

®

Any of these labels marks a NATIONAL
MAZDA lamp and is a guaranty
of National Quality

RexonaL Lave Wonss

OF GENERAL ELECTRIC CO

taining flve lamps. Get National Mazda lamps at the
store that shows them in the windows. Any Natlonal
Mazda agent in any business center will give you infor-
mation on the choice of proper lamps for every room
and fixture in your home, or for any part of your auto-
mobile, or you may have free descriptive booklets on
request by addressing any of our Divisions or j

®

Member of 8ociety for Elsctrical
Development

“DO IT ELECTRICALLY"

33 Nela Pork, Cleveland, Sixth City

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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From Zpoinds
this FORT
Size

up WAYNE.

Fractional Horse Power Motors

Not toys, but real, efficient, reliable power producers for actual
‘service.

Specializing as we do in small motor applications of all kinds, we
are called on continually to design and build some peculiar types.

Sometimes it’s light weight, or noiselessness, or unusual size or
shape, the ability to work equally well on A.C. or D.C., or perhaps
it's extraordinary starting torque, or overload capacity that’s required.

It’s all the same to us—if one of our standard motors(and no one
makes a more complete line) won’t fill your requirements our En-
gineering Department challenges you to put an applicﬁn up to
them that they can’t solve. N

If you have a machine or especially if you market a product and
wish to equip it with the best fractional horsepower motor it will
pay you to send for our Bulletin 1146 and learn what we are do-
ing for the majority of the leading manufacturers of industral and
domestic power driven devices.

Fort Wayne Electric Works

Of General Electric Company
“WOOD” SYSTEMS

1603 Broadway Fort Wayne; Ind.

BRANCHES IN ALL LARGE CITIES
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The Securitgy of an Investment
In Commonwealth Edison Stock

WHILE the stock of any well-managed
public utility company is usually reli-
|| able, it is its possession of this quality of stability to a very
il marked degree that makes Commonwealth Edison stock
particularly desirable as a secure investment.

The Common-
wealth Edison
Company’s fran-
chise will not ex-
pire until 1947,

More than 200,-
000 customers
are now being

served — with a

practically limit-
less field for fur-
ther develop-
ment.

Comfnonwealth
Edison stock is
selling for about

EDWARD P. RUSSELL

In order to continue the
well defined policies of the
administration in the fu-
ture, the Chicago Ceniral
Station Institute, financed
by the Commonwealth Edi-
son Company together with
other electric utility com-
panies, i8 used for training
the company’s men.

The purpose of this In-
stitute is to select young
men who are above the
average in education and
intelligence, giving them a
special training in Central
Station Practice, thereby
furnishing the company a
superior type of trained
men.

Employes are thus
drawn into clogser wunion
with the company’s inter-
ests. And the assurance of
the permanence of the
company in ils present
healthy status is doubly
safeguarded for the stock-
holders.

WALTER S. BREWSTER

$135 a share. It
is paying 8% div-
idends. From
time to time, new
issues of capital
stock are made
and offered to
present stock
holders at par
($100.) Such an
issue was made
recently.

We will gladly forward full
particalars of Common-
wealth Edison stock, if you
are interested. Write to-

day; no obligation.

C.1. PENISTON

RUSSELL, BREWSTER & CO.

New York Office:
111 Broadway

116 West Adams Street

CHICAGO

Members: New York Stock Exchange
Chicago Stock Exchange
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e —————— e ———————— e ————————

Delegates to

The National Electric Light

“Association Convention
Philadelphia June 1st to 5th

who will visit New York, are cordially invited to inspect the
201st Street Generating Station of

The United Electric Light & Power Co.

Ultimate Capacity, 120,000 K. W.

General Offices Branch Office and Showroom
130 East 15th Street, N. Y. 138 Hamilton Place, N. Y.
Telephone: Stuyvesant 4980 Telephone: Audubon 4000
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Sent prep:

T T T e T T Te et TE T T

I receipt of $2.25! This handsome, beautlfully ﬁmshed Handy

When ordering, p write

and wherever pounblc, send remittance ($2.25) in form
Cuarrency should be sent by registered mail,

press money order or bank draft.

Lamp Brackethangsor rests any-
where, fits any electric socket—
gives a strong, steady light just
where you need it most. Use it
for reading or writing—for shav-
ing or on dressing table; use it in
the office or factory; ideal, too, as
a piano lamp or for sewing; gives
a perfect bed-side light for read-
ing; convenient in a dark clothes
closet. Just the lamp that every-
one needs at just the right price
—$2.25. Order now.

and address plainly o;nfercb(y in ink)

office orex-

ELECTRIC SHOP—CHICAGO

Corner Michigan and Jackson Boulevards
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8 0’Clock

The Day
Begun

Fully
Guaranteed

Simple
Construction

Parts
Enclosed

Chainless and
Beltless

Fool Proof

A Country-Wide Distribution

has been arranged exclusively through the

Western - Electric Comparny

with a Distributing House near you

Apply today for literature at our nearest branch and we will arrange for a free demonstration

New York Chicago KansasCity San Francisco Montreal London
Buffalo Milwaukee Oklahoma City Oakland Toronto Berlin
Philadelphia Pittsburgh Minneapolis Los Angeles Winnipeg Paris
Boston eveland St. Pa Dallas Calgary Rome
Richmond Cincinnati Denver Houston \'ancouver Johannesburg
Atlanta Indianapolis Omaha Seattle Edmonton %;dney
Savannah 8t. Salt Lake City Portland Antwerp ‘okyo
Detroit New Orleans

EQUIPMENT FOR EVERY ELECTRICAL NEED
) INE AT THE
N.E. L. A. MEMBERS 5, i0ELPhiA CONVENTION, JUNE 1 TO §
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“FHyray=Exide"’

Electric Plant
Units

Here are simple, compact and perfected
electric plant units which make it possible
for every farm, country home, hotel, store,
etc., not near a Central Station to have its
own electric lighting plant.

These units consist of a ** HprapsExide’’
Battery of 16 cells assembled in rubber jars
(charged) and a switchboard, all mounted on

. a single skid as shown. This Unit can be
quickly and easily installed, is shipped in one
box and can be readily handled. The addi-
tion of a generator and engine makes a com-
plete electric plant.

* MyorapsExide’’ Battery and Swltchboord Unit Write our nearest office for catalogues and
:‘:2&?‘3&%"5&?‘“”‘“ engine, £ full information.
1888 PHILADELPHIA, PA.
Fran P rtln
BomoroX g, Ghicawe  Qleroland ey Detrott © o "Los Angelee T Beattle

Save 807 per year in
Fuse Maintenance

ECONOMY carrrince FUSES
are affecting this big saving in industrial plants, mines, department stores.

steam and electric roads—in short wherever Economy fuses have replaced
the expensive, non-refillable fuse.

25 blowouts of an ordinary non-refillable fuse cost $10.1224— where 25
blowouts of ECONOMY renewable cartridge FUSES cost $2.10—and
Economy fuses provide positive electrical protection under all conditions. They
never hold a sustained arc nor vent fire. They are absolutely safe.

CTGONOMY mnewat’s FUSES 5

Why spend four times more than necessary in annual fuse maintenance—write
today for full information and list of prominent satisfied users—ask for Bulletin 30.

Two Economy Renewal Elements are now furnished with each Economy fuse.

ECONOMY FUSE & MFG. CO., Kinzie and Orleans Sts., CHICAG(LJ_l
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SE STRIP

’Refillable Fuses
n atMinimum Cost

're renewable fuse. If
irst line (marked 85).
If you want 75 am-
pere, you cut to
second line (marked
75), etc. You can’t
go wrong because
i of Daum fuse shells.

The capacity is marked on all fuses on inner end of fuse roll.

You are never “up against it” with these fuses. You have (safety first),
any anything under the (safety limits) you can make your fuses.

Can also make fuse in rolls of 65 amperes, 75 amperes, etc., on up to 600

amperes, without lines, at same price.

. NOW IN REGARD TO COST
Daum made the first successful refillable fuse on the market and is
making the first refillers with scribed lines on, that you can make anything

under the maximum capacity.

Prices on Application

A.F. DAUM CO. Sole Manufacturers Pittsburgh,APa.

To Earn $360

How Many Sales
Must You Make?

Isn’t there a good prospect for thet many
sales and more in 7,200 calls?

For $360 I will send six selling talks
about your product to each of 1,200 pros-
pective users of it.

The talk will be clear—to the point—
every argument backed by a fact or reason.
I will send them at regular intervals in an
accumulative series.

Prepare the way for your salesman with
these talks. They will perform the mis-
sionary work and make him a closer. Elim-
inate the lost motion in your sales organ-
ization.

Now is the time to do it. Write me today.

William D.McJunkin

(Pres., Wm. D. McJunkin Adv’g Agency)
35 So. Dearborn St., Chicago, Ill.

YOU KNOW
YOUR MACHINE

but what do you
know about motors?
Now if your machine
is to be motor driven,
and you supply it to your
consumers ready e?uipped
with a motor, it is of wvital im-
E:rganoe that the motor should

just as good and efficient as is the
machine. You know your machine,
but hvhat do you know about motors? If you
instal

Peerless Motors
(dsto 1 H P.)

ou don't need to know anything about them.
{Ve'll gladly furnish names of other manu-
facturers of small machines who furnish
Peerless Motors as standard equipment for
all their machines. Ask them what they
think of Peerless motors. Besides, our guar-
antee stands back of every motor we make.

And if you don’t know just what size and type of
motor to use, our free Engineering Service will help
you. Let’s get together on this motor question.

Wirite for Information and prices. We also make
standard D. C. motors from ¥ to 30 H. P.

PEERLESS ELECTRIC COMPANY
700 Market Street Warren, Ohio

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Reduce Current Consump-
tion in Direct Proportion
to Every Speed Reduction

AN EXCLUSIVE FEATURE OF

Kimble Motors

Variable-Speed
Alternating-Current

By its current saving alone, Kimble
Motors pay dividends of 5% monthly
on their cost over any other a-c
motor.

They increase efficiency by not less
than 25%.

This saving makes them ideal for
running machinery or equipment on
any work where variable speeds are
required on jobs where the load, or
torque, is fairly constant.

Low starting current, finely gradu-
ated steps, and other features of Kim-
ble Motors are bound to be intensely
interesting to you if your work is of
the above character.

Write for the Red Catalog. It gives
the full particulars. It also gives in-
teresting data on a-c drive. When
writing for your copy, tell us your
immediate problem. ur suggestions
will help.

Kimble Electric Company
The Alternating Carrent Motor Specialists

- 832 North Western Avenue, Chicago, III,
A Kimble

1 h.p. motor

runnln{ a

1414 x22 press

by direct beit

drive.

Reduce Insurance Cost
Central Station Men!

Fire in your plant would entail more than im-
mediate private loss. It would mean costy
interruption of an important public service as
well. This, and the fact that your annual insur-
ance premiums can be decreased from 10 to 50
per cent, suggest the necessity for reducing fire
hazard to a minimum.

Our Engineering and Inspection
Service Shows You How—It’s Free

Without a penny of expense to you, one of our in-
surance engineers will inspect your plants, recommend
simple methods for reducing the fire risk and we will
then write your insuranceat the lowest possible rate for
the best indemnity.

Some of the largest 1 stadl in the have availed
themselves of this expert counsel and as a result are securing their
insurance st rock-bottom rates. From Montreal to Mexico City, from
Portland, Maine, to Portland, Oregon, we are extending this service
and handling insurance for public service companies.

The first step toward getting this informatioa as to how to safeguand
yout properties and cut down your premium cost is to write us TODAY.

Marsh & McLennan

Insurance Exchange Chicago
!MNCH _0??_1?&:!!" York, Duluth, Loadon, Minneapolis

l———————_——__———l
| |

Write fer NEW Gatalog
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This attractive and efficient
electric sign placed in your win-
dow or on the counter will add
dignity to your store. The bold
white letters with black back-
ground compel the attention of
everyone.

Tell your customers a new
story as often as you like; it only

THE NEW

Will Increase Your Sales

takes a minute to change the let-
ters. It is 4 feet 3 inches long
and 8 inches high. Special lengths
made to order. Will stand any-
where or can be hung. Comes
complete with 8 foot cord and
plug, 120 letters, blanks, figures,
etc., and hanger chain. Inex-
pensive to operate.

Write today for illustrated booklet and complete information
Dealers—These signs are quick sellers, write today for our proposition

ILLINOIS ELECTRIC COMPANY

308 W. Madison St., CHICAGO 261 So. Los Angeles St., LOS ANGELES

The Only Way‘.
NEW

to satisfactorily sup-
6 YOLT 8 AMPERE GENERATOR

port vertical wires.
FOR

Thesco Wire
Clamp

Write for Catalogue
of Sizes and Prices.

IT IS A WONDER
THE STATES CO.
17 New Park Avenue

— also Motors ’
e res” hoton
o Toys Hartford, Conn.

~—~TESTED APPARATUS

MEANS THE ELIMINATION OF FAULTS IN YOUR PRODUCT

Electrical and photometrical tests of every description. Checking electrical instruments of all
kinds and classes. Inspecting and testing new electrical machinery, apparatus and material at
factories and after installation. Tests on any electrical machinery an apparatus made any-
where. Arc and incandescent lamp tests, either electric, gas, acetylene or oil. Illumination
tests made anywhere. Secondary standards of candle-power furnished. Facilities furnished
to experimenters and investigators.

We have recently added to the above, Coal Testing, and are now prepared to make proz-

imate analyses and calorific determinations on samples of coal, promptly and accurately.

ELECTRICAL TESTING LABORATORIES

80TH STREET AND EAST END AVENUE NEW YORK, N. Y. U

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Now Elect:™ -

Roasts! Bakes!

Do you think of electric stoves as toys? Here
is a stove that performs every operation of cook-
ing, even including the fireless cooker operation,

~and does them all better than coal, wood, or
gas stoves.

Hughes Electric Ranges

HUGHES “50”

are absolutely safe, clean and economical. No poisdnous_gases. ashes, soot or dirt.
" Simple figures show that five solid years of drudgery are saved by this practical in-

vention.

Ordinary kitchens are hot as boiler rooms. Electric cooking means a cool kitchen.

Write for our booklet, “Perfected Electric Cooking,” sent free.

HUGHES ELECTRIC HEATING COMPANY

| 209 West Schiller Street CHICAGO, ILLINOIS
Largest manufacturers of Electric Stoves and Ranges in the world.

FREE 80 PAGE BOOK ON
'VIBRATORY MASSAGE
Send for it at once and learn, how you can

regain health and strength by Vibratory Massage
with Arnold Massage Vibrator and all details of

37

our FREE Trial Offer.
STANDARD ELECTRIC WORKS
1237 West 12th St. RACINE. WIS
[ [ ] H
Just out, IT's NEW || "PELOUZE’ Electric
Safety First Electric Lantern The only iron that has no obstruction at
A whirlwind seller and money-maker for the front—it drons where others can' t—ideal a ron
agents. Sells on sight. Great for Autolsts, for sleeves, pockets, arm holes, etc. Prevents
Farmers, Campers, Sportsmen. Every home burnt fingers. Heats evenly—saves current.  Nickel finish; complete with
and merchant needs one. cord and attachment &lu . No stand nﬁlnd—sungly tip iron on end.
FREE LANTERN - THIS (IIVU:S‘3 ”‘thpolWF:m ICE s 1 5
.50 for tern. ° it to you At this spedial price, $3.75, t! clouze Pr ve
:"'?S; w&k ?:omhdm .‘m.‘:"g lAron : u'n un,l.s:uﬁ value éﬁ‘:'m;“‘:: ‘é‘:‘i‘} ;dm. {—
c elouze Manu uring Company
S . 202 %: hmten st Chicaso ) | 232-242 East Ohio 8t. | Chioago, Il

THE ' WASHER
X — KING ELECTRIC WRINGER
i ,‘%:'___f-:, ~ is the simplest cylinder washing machine with re-

, W versing wringer on the market. Reasonable in price.
li:!:a ‘* Note the absence of complicated mechanism.
! 7R

Made in four sizes to cover all needs. Cost of cur-

rent is less than five cents for average family wash.
Our double King Washer handles two washes

of sixteen sheets or thirty-five shirts at one time,
Inquire of your regular Electrical Dealer or write us.

ﬁ‘ o
BRIB] pern s MANUFACT U rowN. pa.
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LOSED FOR
¢ WASHING
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Here s Health.

and Power, V
All yours! Strength wuac 13 wore wnan

m Jx:uscular atrgngtogm ”T::i :ltw&c?:::l,
r.

Be Eo

Deod o Fou can ba 3 Em&i‘#ﬁfw@“&%’i&ﬁ

White Cross Electric Vibrator

With this machine in your home

solf the same  freatments for which” Soeciars

v: m‘x.ia‘sOrcllyonrhm is n? “.““’“I.'u
for e

Sy 1t Rl et Jorg,ome I nof ks owa weux::'

w"t° Today for Bl‘ Free M addnu on ulotte‘r’

card is enough. We will send you shsolutely free
book Bulthnnd »
d.mnev o Beauty. ltulh%nalllg«
Llndm:n&m& Co..lmx 1100 S. Wabash Ave, Chicago

IT REALLY COSTS YOU NOTHING TO OWN A

X IRONER

pocket, figuring the many hours of time
weeks a year for many years. Not to
K, BETTER FINISH, and LONGER
AR of goods ironed. It will earn its
:e over and over again.
rou fully realized the MANY advantages
using the *“Simplex” Ironer you would
one immediately, as have many thou-
sands of progressive housewives.
The “Simplex” will do the greater part
of the ironing, all the heavy pieces
that take so much time, press trousers,
etc. It will iron a table cloth in three
minutes that would take you 20 by
hand, and° DO IT BETTER. IT
WILL DO AN AVERAGE IRON-
G AT TWO TO FOUR CENTS EX-
NSE. Think of it! You really cannot
ird to be without a “Simplex” Ironer.

nerican Ironing Machine
’mpany 168 N.. Michigan Ave.

CHICAGO, ILLINOIS
Good Health For You

ish sll ‘our aches and pains. Send
the blood tlne inc and su thru your
n.-—mv th e joys of healt! -y
o1 ) r?UR OWN DOCTOR .
voyonm reatments now
ﬁlnn by the worid’s greatest ‘The Good
th Electric Vibrator relieves and benefits almost every
allment. Write today for our amasing specialintrodao-
tory offer—free booklet and free trial offer. Our vibrators
runon any llahtlns dmlt. -llo on dry hmrlu

AGENTB W. : Biggrest offe ¥
BETTER HEALTH VIBRATOR GWPAIIV mn _ Olark St Chica

DYNAMOS MOTORS

of amall, compact

T G
e

'wound f¢

to u oy m- m-
'+ i R
FRED R. mm.
S 444 Nlagara St., Bnﬂnlo. N. Y

$5.00 today

phone convenience

‘manent desk order

juipoise Telephone Arm places

telephone always within your

ch, and keeps it always out of

your way. It is the impossi-

bility of keeping the instru-

ment out of your way that

keeps your desk in disorder.

Youonly have tospend $5 once:

and if you think the Equipoise Arm

s not worth every centof the investment, your money back willingly:

NATIONAL OFFICE APPLIANCE CO.
703 State Street Camden, N. J.

INSUL ATION
Bakelite-Dilecto Vulcanized Fibre

For Wireless and other For Ordinary
High Voltage Work rposes

THE CONTINENTAL FIBRE COMPANY
CHICAGO ~~ NEWARK, DEL. whEW YoRK .

McCormick Bldg.
Weight less than
four pounds

Diehl Residence
.ype 8 inch Fans
Durable — Efficient' — Noiseless

DIEHL HANUFACTURING COMPANY
Elizabeth - .= New Jersey

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Turn Down Your
'Electric Lights with
A DIM-A-LITE

Not a lamg—a small port-
able attachment for dim-
ming a single incandescent
lamp. Pull the chain—
gt five degrees of light.

IM-A-LITE is a neces-
sity. Think of the con-
venience, not to speak of
the savings effected in
your electric light bill.
Can be attached
by any one in a

- few seconds. Will
last a lifetime.

At your dealers or by mail
$1.00. Special introductory offer
to the trade.

WIRT COMPANY

Germantown, Philadelphia, Pa.

Dim-a-lite
sud lamp

THE COMFY LIGHT OF
THE HOUR

The Comfy gives
you light where
you need it, when
you want it, can be
attached anywhere
* in less than a sec-
ond at_any angle
requited to give
best fllumination.
Field unlimited for its uses.

Agents Wanted Everywhere

Agents are making $50 to $100.00_per week and
not killing themselves doing it. Write for full
particulars at once. Territory is being fast taken up.

THE COMFY LIGHT COMPANY
608 Marquette Bldg., CHICAGO, ILL.
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r IN SUMMERTIME the comfort, cleanliness
and convenience of SIMPLEX Electric
Specialties are particularly welcome.

SIMPLEX LAMP-SOGKET
SPECIALTIES

cove the
stan

A 1d

3

Just turn a switch and the iron is ready for work,
either for the regular ironing or to do a little
pressing. Can be used anywhere there {8 a lamp-
socket — in kitchen, chamber or out-of-doors.
Simplex Irons have the fewest parts and enjoy a
. superior reputation for efficiency and durability.

SIMPLEX CHAFING DISH

Three parts -
hot water parn
fing dish. Use¢
.for toasting
_or in combi-
nation with
efther or both
pans for a
variety of
poses. The

detach from &
for serving
cleaning. U1t
at many time
in many wa
every househc
wide varlet
styles and pri
Other Sim;
Specialties 1t
Pads, Percola
Our booklet,

is full of inte
free upon req

FOR HEAVY SERVICE

HOUSE-

ANGE ]
food “just
time. Heat
into cook-
leaving the
free from
or smoke.
ls, bakes,
turn of a
‘onvenient,
momical.

SIMPLEX ELECTRIC HEATING COMPANY

Manufacturers of Everything for Electric Cooking and Heating
Cambridge, Mass.
15 8. Desplaines St.,
Chicago
612 Howard S8t.,

San Francisco, Calif.
Belleville, Ontarfo.
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Send for Copy of Our Ne\.w Wireless Manual E1l

It contains 104 pages and tells how to erect and maintain wireless telegraph stations.

a number of diagrams. Has the
instruments ta use; tells what they are forand how to use them.

Shows
Morse and Continental ‘l‘elegmph Codes. [llustrates the best

Do not wait until some other

" time, but sit down now and send your name and address, and get one. It costs you nothing

Send for Our Pocket Catalog E26

It eonhins ﬂ;:ges. with over 1,000 {llustrations, and dencrlbu in ldn. clear all
about Be Buttoms, Teo e and T .hd-l. Electric
B and Fire Alarm Coatrivances, Ccll Bells, M

Heated

Battery Caneesy Winslom Tsleerert Inciratments. Ms:’,.a....‘“‘lu
It Means Money Saved to You to Have Our Manual and Our Catalog When You Want to Buy
MANHA'ITAN ELECTRICAL SUPPLY COMPANY

NEW YORK. 17 Park Place 114 Se. 5th Ave.

Empire Wireless
Transformer

Most eficient and up-to-date device of its kind.
Four different voltages—4,000, 8,000, 12,000 and

15,000 Volts

can be obtained. Ver, (I’"t measures only
z‘x‘lx? inches. Durable and substantial insula-
on.

S8aves on other equipment. as it is

Equipped with Spark Gap
and Switch, Complete for
$15.00.

EMPIRE BELL-RINGING
TRANSFORMER $2.50

will save you expenmse and get rid of your
battery troubles.

6rder today—Money back if mot satisfled.

EMPIRE TRANSFORMER COMPANY
2735 No. Clark Street Chicago, Il

The Experi

Send dcinst
We man
ke wirele:

rts with
strument:
1 catalog
i, Transf(
gines, B
ectric B
pplies.
) Amp,
Aseto
do doub:
teries.
recharge
supply.

ADAMS-MORGAN

Box 72 A Uppe!

+ ST. LOUIS. 1106 Pine St. SAN FRANCISCU. 694 Biissien M

Type D
Receiving Set

A harmonious unit that pleases all senses
and brings joy to the lover of a perfect de-
sign skillfully executed.

For courteous attentian, prompt deliveriesand
unequalled service, insist on pu wireless
instruments manufactured in the Clapp- Eastham
sheps, in the Clapp-Eastham way: a little better

than the best.
The most wireless catalog in America

and a catalog of parts and materials for the con-
struction apparatns seat for 4c. stamps.

CLAPP-EASTHAM COMPANY
141 Main St., Cambridge, Mass.

Co. J. J. Duck
WWWW Street 430 Bt. O Co. sm.e
sw isoo, Cal. Toledo, 0
eo'.em Bulu Agents . tn.l tes Agents
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are made to meet all require-
ments of New Code Specifica-
tions. Underground, Sub-
marine, Aerial and Inside use.
Telephone, Telegraph, Fire
Alarm, Electric Light and
Power, Wires and Cables.
' The Best for- Every Purpose

Indiana Rubber

Nl & Insulated
Wil'e CO.

s Jonesboro
Indiana

THEY COoST MORE

o, o, “DIAMOND"
‘ “H” uH”
SWITCHES RECEPTACLES

BUT
THEY ARE SAFEST

“DIAMOND H*’ switches and recep-
tacles cost more than others; the very good
reason being that no expense has been
spared in the workmanship and materials
entering into a single detail.

Now just consider this fact: The ad-
ditional expense of using ‘““DIAMOND H*’
switches and receptacles is a very small
percentage of the totwal wiring cost.

Insist upon ““DIAMOND H”’ switches
and receptacles for homes, stores, offices
and public buildings.

Ask your contractor—he knows

BEARDSLEE CHANDELIER MFG. CO.
227 8. Jefferson Street, Chicago

Please send me a free copy of “Home
Lighting” as per your special offer.

(Electrical Dealery .....................

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



(325 pp.) Mailed for 8c stamps or coin which you may deduct from your first order of
$1.00. Great cost of catalog and low prices prohibit distribution except to those really In- e
terested. Most elaborate catalog of its kind published. Catalog contains more valuable || W'REtess
information on wireless and electricity than many text books. Contains 125 pages wireless =
insts. and raw material for making insts., numerous diagrams, hookups, etc. 156 pages tele- || toie00 omio
!graph insts., 42 pages motors and dynamos. 150 pages flashlights, lamps, lighting plants, ||

t , . il , books, .
e ol electiicar sappiies. ™ THE 1. J. DUCK CO., 428-480 St. Clair St., Toledo, 0.
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1200 YOLT TRANSFORMER FOR $9.

0,000 Turns of Wire on This Transformer

» you realize that to meet the government re-
ments you must use a small condenser?

»w} will you get full power out of a small con-
or?

e answer is, ‘‘ Use high-voltage transformers.”
other words, Packard transformers. The above
transformer is almost a % kw., for it can be
used with 4 amperes primary. Order today.

The Packard Electric Co.

WARREN, OHIO

Brandes
Wireless
Recelvers

Our “'l;l'll‘ll Atlantic Type” Is

p use.
Extremely sensitive and light in
weight. Complete with hard
rubber headband and six foot
ord, wound to 2800 ohms.

NINE DOLLARS
Send stamp for pamphlet describing all our

receivvers
C. BRANDES, Inc., 11 Liberty St., NEW YORK
AQINTS. Aylsworth Agencies, 140 New M.
- feago: Winger Elec. & Mfg. Co., T11 So. Dearborn St.

COMPLETE WIRELESS
RECEIVING SET

Rocr Bet consiste of 1 DOUBLE slide taner 13 Inches
B( long wound with 136 feet of silk covered wirc.
Our “'Don’'tJar Out’’ universal detector, fixed con-

] denser, buiser and switch that tells it your de-
tector is working. One remarkable 76 ohm, 75

sent iver, 4 insul and d This set

with 1-1000 ohm double pole receiver for $3.62 will

receive 130(

Nichols Electric Co., $9 Franktort St., N. Y

EXPERIMENTERS—
ATTENTION

Buy wire direct from manufac-
turer and wind your own wireless
and other coils. We have a small
stock of old formula enameled wire
which we offer at following prices:

No. 14— 22c No. 15— 22c No. 16— 22¢
17— 23 18— 23 19— 23
20— 24 21— 25 22— 26
23— 27 24— 28 25— 29
26— 30 27— 31 28— 33
29— 35 30— 38 31— 4
32— 48 33— 55 34— 60
35— 65 36— 75 37— 95
38—1.05 39—1.40 40—2.00

Cash with order and no order taken
for less than $1.00. Add postage.

We also manufacture cotton and silk
covered Magnet Wires in any combination.
Prices quoted upon request.

AMERICAN ENAMELED MAGNET

WIRE COMPANY

Muskegon Michigan

Murdock Apparatus

Fixed Condenser No. 358, 50c

A little instrument s0 much better than the
usual half dollar kind that you wili wonder at
the value. Handy to have for experiment, even
though you do not use it regularly, yet good
enough to have “hitched in” all the time.

KEEP A RECORD

of the work of your station in the
MURDOCK LOG BOOK. 120
PP, 9x6 inches, cloth covers,
ONLY 25c postpaid. E

Our 40-page cataloy of GOOD apparatus free
to you on request.

Wm. J. Murdock Co.

50 Carter St., Chelsea, Mass.
680 Howard St., San Francisco
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CLASSIFIED
ADVERTISEMENTS

THE COST OF ADVERTISING IN THIS
SECTION IS 10 CENTS PER WORD

BEGINNING WITH JULY ISSUE.

Rlemittance must accompany order,
or advertisement will not inserted.

Forms for the July issue close June lst.

AERONAUTICS

COMPLETE PLAN, DRAWN TO SCALE, WITH
precise instructions for building a Curtiss 3-foot
madel flying boat, 25c. Other plans: Bleriot, 15c;
Wright, 25c; Nleuport, 26c; Curtiss Hydro, 35c;
'Peoli’" Racer, 256c. Set of six, $1.26. 48-pp. ‘Model
Supp'liy catalog, 5c. Ideal Aeroplane Co., 86B West
Broadway, New York. .

AGENTS WANTED

AGENTS—OROLO WASHES CLOTHES SNOW
white without rubbing, hard work or injury. F{ee
sample. Orolo Co., 12 Rose St., Fond du Lac, Wis.

WANTED—AGENTS TO ACT AS MANAGER
in each county. $160 month, easily made. No
canvassln%. tSuccess guaranteed. ig expensive

ns

samples, ructions, plans and starter, all 10c
oiséage.o Manager (Dept. 46), Myers & Co., Cam-
ridge,

PERFECTION POCKET ADDING MACHINE.
Lightning seller. Agents wanted. Cincinnati Spe-
cialty Mfg. Co., Dept. E, C'ncinnati. Ohio.

AGENTS WANTED

SPARE TIME—NO CANVASSING.
information, news. names., etc., to us.
established markets. Particulars for
“NISCO'"—HBT—Cincinnati, Ohio.

AGENTS—NOVELTY KNIVES AND RAZORS
are lightning sellers. 1009 profit. Exclusive ter-
ritory. Goods guaranteed. Novelty Cutlery Co.,
27 Bar St.. Canton, O.

SEE WHAT | SAY UNDER “TYPEWRITERS.”
ATCHISON.

DON'T ACCEPT AN AGENCY_ UNTIL YOU
get my samples and particulars. Money makers.
ﬁddress SAYMAN, 706 Sayman Bldg., 8t. Louls,

0.

BIG PROFITS SELLING MY ART PHOTOS
showing feminine beauty. Write Jakisch, Bres-
lau, Germany, Weinstrasse 28 III.

MAKE AND SELL YOUR OWN GOODS. FOR-
mulas by Expert Chemists. We obtain your Gov-
ernment Serial Number. Catalogue for stamp. E.
Mystic Company, Washington, D. C.

AGENTS—SALESMEN; SEASONABLE SELL-
er; latest $3.60 electric invention: fills demand
never before supplied: home, office, store, every-
where eagerly sought. repeat orders outnumber
first sales; you control territory. no competition;
unlimited possibilities. Write Frank . Alden,
Agency Manager, 244 Station F, Cincinnati, Ohio.

AGENTS TO TAKE ORDERS FOR VISITING
and Business Cards; large profits. Outfit free.
Forman Printery, 95-B Bank, Waterbury, Conn.

ANYBODY CAN EARN $30 WEEKLY SELL-
ing our household and office specialties. L. Shore
Manufacturing Company, Michigan City, Ind.

ANCIENT EGYPTIAN SECRET—ROYAL IN-
cense. Most astonishing uses a necessity and
convenience; is attractively fragrant; a Mystery
of Centuries; large metal box, 25c¢; if not satisfied,
your money returned. No free samples. Agents
wanted—every town. The Traffic Co., 1137X Shef-
fleld St., Pittsburgh, Pa. .

REPORT
We have
stamp.

AGENTS — STREETMEN — ELEVEN NEW
money-makers. Profits exceed 509%. Latest "'Live
Wire Bulletin.”" Free. Act quick. United Sales
Factory, Newburgh, N. Y.

AGENTS—SELL PERFECTION GUARANTEED
Hosiery. Guaranteed from one pair up. Send
for catalog of both hosiery and neckwear. Perfec-
til?in Klgﬂtting Mills, 1810 E. Willard St., Philadel-
phia, Pa.

OUR AGENTS MAKE GOOD MONEY AND GET
repeat orders easily. Dept. B, Consumers Direct
Supply Co.. Boston, Mass.

AGENTS—NEW PREMIUM PROPOSITION;
make $56 daily; experience unnecessary; 70c profit
on_ $1.20 sale: sample and particulars free. LE
BEAU CO., 3311 Belmont Ave., Chicago, Il

AGENTS, WOULD YOU TAKE A STEADY JOB
where you can clear $20 to $30 weekly to start and
work up to yearly profits of $3,000 or more. No
experience required. Great crew managers’ propo-
sition. We manufacture. Middlemen profits saved.
Get posted on our 1914 exclusive territory—busi-
ness building, selling plans. Act quick. E. .
DAVIS, Pres.,, R-51, Davis Blk., Chicago.

AGENTS—500% PROFIT. FREE SAMPLE GOLD
and silver sign letters for store fronts and office
windows. Anyone can put on. Big demand every-
where. Write today for liberal offer to agents.
Metallic Letter Co., 400 N, Ciark, Chicago, U. S. A.

$100-A-MONTH JOB. DO YOU WANT TO
own a wallpaper cleaning business, be independ-
ent, your own boss, or would you manage a shop
for me. Write today. Milligan Co., 27th St.,
Davenport, Iowa.

AGENTS—SNAPPIEST HOUSEHOLD LINE ON

earth. Red Hot Sellers, steady repeaters. Goods
guaranteed. Over 1009 profit. Write quick—
hurry. E. M. Feltman, Sales Mgr., 6722 Sycamore

St., Cincinnati, O.

AGENTS—ONLY ONE IN THE WORLD. KER-
osene (Coal-Oil) self-heating iron. Absolutely
Safe. Odorless. ‘'Women wild about it. J. E.
Daugherty made $300 in one month. Your terri-
tory open. Write quick for terms. Thomas Iron
Co., 261 Neal St., Dayton, Ohio.

AGENTS WANTED EVERYWHERE TO SELL
household specialties: easy sales; repeat orders;
free particulars. Write Clarke & Stephenson,
Schuyler lLake, N. Y.

400% PROFIT SELLING OUR REPEAT ORDER

goods. Territory and salary. samples and cata-
logue free. Bencoma Co., 7938 Bennett Avenue,
Chicago.

FIFTY CENTS (IN QUANTITIES) BUYS A
full size vacuum clothes washer. Patented Jan.

30, 1914. Weighs but two pounds. Women grab
it at $1.50. Thoroughly cleans tubs of clothes in
3 min. Washday now a pleasure. Mr. Marrick

earned $90 first three weeks. A 14-year-old Kan-
sas boy made $55.40 outside school hours in one
month. Send for catalog today: get your county
right. No charge for territory. Wendell Co., 297
Oak 8t., Leipsic, O

AGENTS—A WHIRLWIND SELLER FOR SUM-
mer weather. Concentrated soft drinks—7 kinds—
orangeade, raspberry, grape, etc. Amazing sales—
wonderful profits. Get it while it's new—write

uick. American Products Co., 3012 Sycamore St.,

incinnati, Ohfo.

-GIVE YOUR CUSTOMER A DOLLAR VALUE
for 25c and make 22c }rroﬂt; buyers become steady
customers. Details of 100 money-making oppor-
tunities free. HUNTER COMPANY, 418 S.
Philadelphia, Pa.

AGENTS SELL RICH LOOKING IMPORTED
36x68 Rug $1. Carter, Tenn., sold 115 in four
days. Drofit $67. You can do' as well. Write
for selling plan. Sample offer. Exclusive terri-
tory. Sample rug sent by prepaid parcel post
98c. R. Condon, Importer, Stonington, Me.

AGENTS—TO SELL THE NEWEST ELECTRIC
appliance on the market; sold everywhere there
is electricity, in the home and office; liberal
profits; sales-driving sample, weighs a pound; no
experience or knowledge of electricity required;
it shows how to use one light instead of two and
get the same results; sells for
purchaser an investment of $25; write for par-
ticulars. THE HANDY LIGHT CO., 28 Handy
Light Block, Cincinnati, Ohlo.

Broad,

3.50 and saves the
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AGENTS WANTED

GUARANTEE TO DEPUTIES. ASK
about our sick and accident insurance plan. Na-
tional Benevolent Society, 528 Westover Bldg.,
Kansas City, Mo.

BOYS! SELL VEST-POCKET MECHANICAL
Baseball Score Keepers. Every baseball fan wants
one. Big profits. Send 3c for sample. Charles
Klaber, 3408 N. Kildare Ave., Chicago.

AGENTS8—25c GENTLEMAN’S SCARFPIN OR
ladles’ broochpin for 10c, stamps or silver, to
introduce our catalogue. Please address Walwen
Co., 150 Nassau 8t.. New York. .

AGENTS—GET YOUR NAME LISTED, 10c;
many desirable propositions will be submitted to
you without asking. Canvassing Agents’ Registra-
tion Bureau, 124 Hart 8t., Providence, R. I.

AGENTS, $10 A DAY EASILY MADE. NEW
telephone device increases efficiency of telephones
00%. Demonstrate and sale is made. oney
back guarantee. 100% profit. Be the first in
your territory. Other good propositions. Manu-
f;c&urm‘ Distributing Co., Box 16, Atlantic City,

AGENTS—CANVASSERS—MAIL-ORDER MEN.
Patented household specialties that are different.
Big profits for you; sight sellers. Live wires
wanted eve here. Write quick for descriptive

literature. he Pull-Easy Mig. Co.,, 20 E. Jack-
son Blvd., Chicago.
BURGLAR-PROOF WINDOW LOCK. NEW.

Amazln(fly simple but effective safety device, and
our folding vestpocket coat and hat holder. Two
immense sellers. Both attached and removed at
will. Samlgle of either and terms to agents, b6c
stage. scher, 832 Elton Ave., New York.

AGENTS—LIVE, HUSTLING MEN, TO CAN-
vass the homes and offices selling my new electric
device. Cuts electric bills in half; a demonstra-
tion sells it; repeat order getter; you can make
big money without previous experience; complete
outfii, and selling instructions, .45, and I -
~antee money back if not satisfactory: exclusive
territory is going fast; write . .me todeg' for myy

position. Stanley B. Freiberg, 232 Station F,

ncinnati, Ohio.

AUTOMOBILE ACCESSORIES

BOOKS AND PERIODICALS

“TFASCINATING BOOKS. SAMPLES AND CAT-
alogue, 10c. Taylor Brothers, P2129 Clifton, Chi-
cago.

“HOW TO RUN AN AUTOMOBILE,” A 25C
book for 15c, postpaid. Richard Devine, E1146
Wells 8St., Chicago.

BOOKS FOR MAIL DEALERS; RARE AND
curious books of mystery, mail order, etc.; sam-
rleds. 10c. Hammond Book Co., Box 16, Hammond,
nd.

FREE CATALOGUE OF REAL FASCINATING
books on white slavery, sex, etc.; for men only.
A. Willlams Publishing Co., 721 North Dearborn,
Chicago.

WANTED—PURCHASERS, FINEST |ILLUS.
trated book, “How to Make Transformers,” t-

paid 60 cents. Address Prof. F. E. Austin, Han-
over, N. H.

BEST BOOKS ON BUSINESS, SELF-CUL-
ture, Success, Sexology, Occultiam, Sclence, etc.

‘Wholesale and_retail. Circulars free. Sclence In-
stitute, 6E14, Benton Harbor, Mich.

DIRECT CURRENT ARMATURE WINDINGS
and Calculations. An Encyclopedia of Armature
Winding Information. Thirty-five cents, prepaid.
gew {(or}(‘ Electrical School, 39 West 17th Street,

ew York.

BUSINESS OPPORTUNITIES

START A BUSINESS OF YOUR OWNI SEND
me 25c for samples and particulars. Johnson, 1819
E. Sergeant, Philadelphia, Dept. 15.

| MADE A FORTUNE IN MAIL-ORDER BUSI-
ness. From small beginning, my sales now total
close to One Milllon Five Hundred Thousand Dol-
lars annually. Why can’'t you do as well? Get
my free booklet—' ‘How to Make Money in_the
Mail Order Business.”” Randolph Rose, 223 Rose
Bldg., Chattanooga, Tenn.

WE ANALYZE EVERYTHING. RELIABLE
formulas furnished. Expert chemists. Laborato-
ries, 721 C East 161 St., New York.

WE PAY 25c EACH FOR FARMERS' NAMES.
S8end dime for contract. ‘C-Sun,” Leroy, Michi-

gan.
MONEY IN ALFALFA AND PECANS. ASK

‘‘Newson,”’ Huntsville, Ala.

FIX UP YOUR AUTOMOBILE WITH BOYER’'S
Air-Drying Glossy Reflnisher and Color Finishes.
All colors. Write us condition of your car. Boyer

Laboratory Company. 11 W. Michigan St.. Chicago.
BOOKS AND PERIODICALS

WONDERFUL BOOK ON HYPNOTISM, PER-
sonal magnetism, magnetic healing and occult sci-
ence sent free to anyone. Send your address to-

y. M. D. Betts, Sta. 129, Jackson, Mich.

“FORBIDDEN FRUIT,” 25c. CATALOG 2c.
Paul Duff, E-2713 Mozart, Chicago.

A BOOK FOR PRACTICAL MEN—DIRECT
Current Motor and Generator Remedy of Troubles.
Twenty-five cents, prepaid. THE NEW YORK
;JLE'I(CTRICAL SCHOOL, 39 West 17th Street, New

ork.

“HYDE’S TELEPHONE TROUBLES AND HOW
to ind them’”—66 pages, well {llustrated (16th
edition), 25c. Hyde Publishing Co., 183 6th St.,
Milwaukee, Wis.

YOU CAN’T AFFORD TO BE WITHOUT THE
idance of Dr. Hall's book. ‘‘Sexual Knowledge.”’
lentific facts hitherto misunderstood set forth in
plain language. 820 pages. Price only $1.00, post-
gid. Victor Prager, 1456 Otto St., Dept. E, Chi-
g0.

MAKE FROM $100 TO 8300 A MONTH WITH
Nluminating Paint. _Particulars for stamp. K.
Box 35, Hagerman, Idaho.

THINKI REASON. AT _ NIGHT WHEN
asleep, your favorite horses and cattle alone in the
barn, can money replace them if burned up? My
automatic fire alarm will save them. $40.00 for
county right to. make and sell the alarms. Martin
N. Krogstad, Menomonie, Wis.

WOULD YOU LIKE TO OWN A GOOD PAY-
ing mail order business? We have a line that
gets repeat orders all the time; you can start in
spare time; invest a dollar or two a week and
soon own a nice business of your own. Write for
{'l:l;rticulara. Nadico, 1671 Belmont Ave., Chicago,

———————————————————————————————————————————————————

WE START YOU IN BUSINESS, FURNISHING
everything; men and women, $30.00 to $200.00
weekly operating our ‘‘new System Specialty Candy
Factories,” home or small room anywhere; no
canvassing. _Opportunity life-time; booklet free.
H. RAGSDALE CO., East Orange, N. J.

MR. MAIL ORDER MAN—BEGINNER—OLD-
timer:—Start or increase your M. O. business. We
furnish fast sellers. Factory prices. High class
business proposition for business people. No
schemes. Copyrighted Prospectus free. MISSIS-
lS(IPPI VALLEY CO., INC, 61 E. 5th, Pittsburg,

ansas.

OHM'S LAW SIMPLIFIED—A PLAIN EXPLA-
nation of the law which governs the flow and ac-
tion of electricity under all conditions. Twenty-

five cents, postage prepaid. THE NEW YORK
%I;!;:‘CTRICAL SEHOOL. 39 West 17th St., New
rk.

unELECTFH(:;?L lNSI:iEcTOR TO% FIRE lINSUR-
ce companies; good pay; steady employment.
All information in ‘‘Schoen’s Manual of pEl’é?tric-
ity,” by an insurance expert. Better thadf cor-
respondence course. Price postpaid. $3.10. THE
INSURANCE FIELD, Louisville, Ky.

.$56 DAILY EASILY EARNED AT HOME,
spare time, silvering mirrors. No capital. Free
instructive booklet tells you how to make $5 daily.
Patterson & Co., Dept. 4, Brooksville, Ky.

GO INTO THE MOTION PICTURE BUSINESS

by contract.
Plan, rticuiars and contracts, $1.00.
49, Eldorado. Ohio. _

MAIL ORDER MAN —SEND POSTAL FOR
sample circulars and wholesale prices of my fast
selling mail order books, ‘‘Big Profits.”” Edward J.
Doyle, Box 745 C14, Mobile, Ala.

Big money. Profits sure each week.
k Brx
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BUSINESS OPPORTUNITIES

BUSINESS OPPORTUNITIES

ADVERTISE—21 WORDS IN 50 GOOD WEEK-
lhi:s, $1. Cope Agency, 3755 Olive St., St. Louis,
0.

MANUFACTURE GOLD WINDOW LETTERS.
Sample, particulars, 10c. Box 31, Detroit, Mich.

BE YOUR OWN BOSS. WE SHOW YOU HOW.
One Hundred Profitable Business Chances to se-
fect from. Particulars FREE. James Clackum,
Dept. 20, Tallapoosa, Ga.

SIDEWALK! NOW JUST LISTEN. PATENT-
ed Cement Slab Sidewalk for all. You can make
it in your own factory. Small expense, big profit.

Don’t wait. Buy territory right of your town,
county or state, to manufacture or resell. A pass-
ing opportunity. Write today. C. C. McDonald,
Patentee, Chenoa, Ill.

SPARE TIME—NO CANVASSING. REPORT
information, news, names, etc., to us. We have
established markets. Particulars for stamp.

**NISCO"’—HBT—Clincinnati, Ohio.

SEE WHAT | SAY UNDER “TYPEWRITERS.”
ATCHISON.

THE BEST MAIL ORDER PROPOSITION ON
earth. Particulars free. Luther Gordon Co.,
Northwestern Bldg., Chicago.

SAFETY SELF-FILLING FOUNTPEN PROPO-
sition. Laughlin, Detroit.

SIX BIG SELLERS, WITH INSTRUCTIONS
and formulas for manufacturing them, and 200
business opportunities. Sent for 10c. Schnaubelt,
Astoria, N. Y

SIX MONTHS FREE. OUR LITTLE MAGA-
zine describing splendid investment opportunities
and other interesting facts concerning the great
Northwest. Send for your copy today. Hanauer-
Graves Co., Spokane, Wash,

START AN ORIGINAL MAIL ORDER OR
Parcel Post business. Honest, independent, small
capital. _New Methods. Big money. W. Clement
Moore, Business Specialist, New Egypt, N. J.

MAIL ORDER BUSINESS — HOW TO SUC-
ceed—interesting, instructive articles every month
by those who know, In ““The Business Builder’—
the different, distinctive magazine of mail-order
and agency selling. 68 pages, standard magazine
size. Sample cogy 10c, none free. The Business
Builder, Randolph Rose, Publisher, 24 Rose Block,
Chattanooga, Tenn.

MAKE GOOD! READ THAT EXCEPTION-
ally practical booklet ‘*‘How to Originate Your

Own Mail Order Business.” Send quarter for it
now. I'll gladly refund money if disappointed.
Bode, 288¢ Main, Hartford, Conn.

LET THE PARCELS POST HELP YOU. ADD
($15 to $25 weekli’) to your present salary or in-
come. Start during spare time and build up a
permanent mail-order business of your own. We
show you how and help you make good. No can-
vassing. Experience unnecessary. The Parcels
Post makes success doubly sure. Our new ideas
and up-to-date plans bring the money. No so-
called ‘‘Course of Instruction” to sell. We give
that free. Write today. Address Pease Mfg. Co.,
Inc.. Dept. B, 70 Broadway, Buffalo, N .

$15-$150. HOW TO WRITE PHOTOPLAYS, |
correct, revise, typewrite, help sell; %rticulau
free. Publisher, 49 Clinton St., Albany, N. Y.

BE A MERCHANT TAILOR. LEARN TO CUT
men’s and women's ‘‘tallor-made’” garments. Big
profits, small investment. We can_teach YOU by
mall.M‘S}xccess School of Cutting, Dept. 24, Jack-
son, ch.

COLLECT MONEY—BY A SURE, EASY S8YS-
tem. Good income; uick resuits. Instructive
booklet free. Collectors’ Association, 249 E, Cuya-
hoga Fallsg, Ohio.

LEARN THE AUTOMOBILE TIRE REPAIR-
ing business. You can make $5 to $10 a day re-
pairing tires. It's easy to learn how. We teach
you. Hundreds are earning $3,000 to $5,000 a year.
Only requires a small amount of capital. Many
have started on less than $100, and are making big
money. Write quick for Free Book, ‘“Care and
Repair of Tires,” that gives full information.
Don’'t miss this opportunla'. C. A. Shaler Co.,
130 Seventh St., Waupun, Wis.

PRACTICAL ADDING MACHINE, $1; ADDS
easily, accurately; capacity 99,999,999: order today;
descriptive circular free. Spring City Specialty
House, Waukesha, Wis.

5007 PROFIT IN ORNAMENTAL CASTING OF
concrete, artificial marble, plaster, papier-mache,
marble dust, imitation wood, soft metals, for man-
facturing interfor, exterior decorations, garden fur-
niture, statuary. artistic homes, fountains, sani-
tary marble flooring, tiling, tombstones, cement
caskets, stuccoing buildings, life casting, ornament
copying, modeling, coloring, gilding, making elas-
tic and rigld moulds; instructions complete, $1.
Free: 200 {illustrations beautiful art cast (mail ad-
dress today). W. L. Mahler, 117 Russell St.,
Brooklyn, N. Y.

WANTED—NAMES OF TOBACCO USERS. WE
an 20c each. Send 10c for blanks and agreement.

uperba Co., Desk 27. Baltimore, Md.

TEN WAYS TO MAKE BIG MONEY WITH
little or no investment. Success positively guar-
anteed. Fox, 4415 West End Ave.., Chicago.

SAFETY RAZOR BLADES SHARPENED ON
the ‘‘American’” machines are posltivelr sharp. If
none of these machines are in operation in your

locality, then send your blades to us. We will
sharpen them for you at these rates: GILLETTE
and other small blades. 2%c each. We also

sharpen and hone the ordinary razor. Do you
want to add to your income? Engage in this new,
rofitable bhusiness. We furnish the outfit and
each you how. Address American Sharpening
Machine Co. (Inc.), Dept. PE, 184 Washington
Street, Chicago.

SALES MANAGERS, CAPABLE AND EXPE.
rienced; must have record showing ability; espe-
cially wanted to handle crews of demonstrators;
the article is as revolutionary as the safety razor
or the fountain pen; every business man or woman
a possible customer; sales in one store in one
month, over $500; absolutely new and high class;
commission only. Box 343, Bloomington, Ill

FREE FOR SIX MONTHS—MY SPECIAL OF-
fer to introduce my magazine, “INVESTING FOR
PROFIT.” It is worth $10 a copy to anyone who
has been getting poorer while the rich, richer. 1t
demonstrates the REAL earning power of money,
and shows how anyone, no matter how poor. CAN
acquire riches. INVESTING FOR PROFIT is the
only progressive flnancial journal published. It
shows how $100 grows to $2,200. Write NOW and
I'll send it six months free. H., L. Barber, 423, 20
W. Jackson Blvd.. Chicago.

CAMERAS AND PHOTOGRAPHY

COLOR PHOTOGRAPHY—PRINT YOUR LAND-
scape views In colors. Send 2 stamps for circular.
Isenmann, 385 Bergen St., Newark, N. J.

HAVE YOU A CAMERA? WRITE FOR SAM-
ples of mK magazine, American Photography and
Popular Photography, which tells you how to make
better pictures and earn money. F. R. Fraprie,
627 Pope Building, Boston, Mass.

BUY ENGLISH POCKET CAMERAS IN CAN-
ada. Nine styles of real pocket cameras not sold
by other dealers in America: high grade; finest
lenses; send for particulars. R. F. Smith, Mon-
treal, Canada.

CAMERAS, LENSES, SUPPLIES. DAINTY
Ensignette, most efficient pocket camera, special
$5. ocal plane postcard camera, for films, plates,
with F6 lens, complete, $30. Moving picturecca‘r:h

ooke,

era, takes, prints, exhibits., $39. Goersz,
Zeiss lenses. Everything rhotographlc henom-
enally reduced. Get special list. Newark FPhoto

Supply Co., Newark, New Jersey.

SAVE YOUR EXPOSURES; WRITE FOR SPE-
cial price on Quality Kodak Finishing. Camera
Shop, Box 628, Portsmouth, Ohie.

FORMULAS FOR TEN LATEST FADS IN
photography, 25c. Includes instructions for magic
disappearing photos, photos on sofa pillows and
neckties, beautiful transparent colored photos on
watch cases, chinaware, brooches, etc.; Ephosphor-

escent photos and other novelties. A. Benson,
Stewartville, Minn.
LOOK — 100 PHOTOGRAPHIC POSTCARDS

ostpaid; 1,000 from 10

from any size negative, $2
4 T Essex Photo Co.,

negatives, $15; cards titled free.
Box 1308, Boston, Mass.
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COIN JEWELRY

——— — s

EMBOSSED COIN JEWELRY.
We specialize in fobs,
scarf pins, brooches, bar and veil
ins and pocket pieces. Made with real United
York Producing Company, Hous-

COINS AND STAMPS
“2 DIFFERENT BRITISH COLONIALS FREE

to applicants for stamps on approval, who send
ch for postage. Nickles, Box 2466, Washington,

SEND FOR
tie clips, rings,

STAMPS—100, ALL DIFFERENT, FREE, POST-
xl;g; 2%) mMentlon paper. Quaker Stamp Co., To-
o, 0.

OLD POSTAGE STAMPS ARE VALUABLE TO
stamp collectors. If you have any, send 10c for
our complete catalogue tellin%, what we pay for
all stamps issued to 1912, estern Stamp Co.,
867A N. rk St., Chicago.

USED STAMPS BOUGHT;
A. Roessler, Newark, N. J.

250 STAMPS, ALL DIFFERENT, AND AN AL.
bum for $1, postpaid, to start your collection;
fascinating and profitable. Western Stamp Co.,
867A N. Clark 8t., Chicago.

STAMPS—100 DIFFERENT FOREIGN, 10C.
Electrri)% ?tallgp Co., 1642 Dickson Ave., Scranton,

pt. .

3

BUYING LIST, 2C.

$4.25 EACH PAID FOR U. S. FLYING EAGLE
cents dated 1866. $2 to $600 paid for hundreds
of old coins dated before 1895. Send ten cents at
once for New Illustrated Coin Value Book, 4x7.
Get posted—it may mean your fortune. Clarke &
Co., Coin Dealers, Box 76, Le Roy, N. Y.

OLD COINS BOUGHT AND SOLD.
Spring catalog just out free to collectors only.
Buylnlg-I coin catalogue quoting prices I pay, 10c.
Wm. Hesslein, Paddock Bldg., 101-C Tremont St.,
Boston. Mass.

CYCLECARS

CYCLE PARTS, MOTORS, STEERING GEARS,
frames, springs, wheels, friction drives, new Hen-
derson 4-cylinder motorcycle motor for sale. Cat-
alogue free. Palmer Bros., Coscob, Conn.

CYCLECAR FRICTION TRANSMISSION
g:rts. Ask for prices. Johnston Machine Co.,

uth Haven. Mich.

DOGS, POULTRY AND PETS

SPORTSMAN! BEFORE YOU BUY A DOG OR
g&. %)et my free catalogue. J. A. Cluck, New-
» a.

COLLIES—AIREDALE TERRIERS—SEND FOR

list. W. R. Watson. Box €00, Oakland, Iowa.

DRAWING MATERIALS

DRAWING MATERIALS—BIG CATALOGUE
f{eel.( Stevenot Company, 9 Cooper Union, New
ork.

DRAWING MATERIALS.
logue. Drawin

angle Co., 32

SEND FOR CATA.
instructions given away free. Tri-
linton St.. Newark, N. J.

ELECTRICAL

GREAT BARGAINS IN SMALL MOTORS AND
dynamos.. Well known make. One-sixth horse-
Ppower and under. Both alternating and direct
current. H.
line. Mass.

ENGINE CASTINGS

GASOLINE ENGINE CASTINGS, WITH DRAW-
ngs. Cheap. Catalog for same. Novelty Manu-
g:lturlng Company, 854 West 6th St., Cincinnati,

0.

FORMULAS

“
500 VALUABLE FORMULAS AND COMPLETE

enc{c)opedla of every-day wants. This splendid
book, 10c. H. Essex. Box 476, Baltimore, Ma4.

IRENEW OLD DRY BATTERIES. SEND 25C
or complete guaranteed formula and instructions;
fegular price $1.00. If dissatisfied we'll return
i?“f quarter, you keeping instructions besides.
orthern Supply Company. 154 Randolph, Chicago.

G. Crane, 226 Cypress Street, Brook-

FORMULAS

METAL POLISHING CLOTH, FORMULA 25C.
Leroy Jipson, Rockland, Maine.

CLEAN HANDS IN 2 MINUTES; REMOVES
rease, paint, stains; cheap and easily made; send
5c for formula. Geo. M. Studebaker, Jr., Dept.
E. South Bend, Ind.

BUILD A BUSINESS OF YOUR OWN. GET
away from wage slavery. We have over ten thou-
sand best formulas and trade secrets bound; sent
postpaid for $3.00. Anyone is worth price asked

for all. Get out of the rut! Say "I will!” Circu-
lar of list sent for the asking. Write today—
NOW. Cleveland Technical upply Co., 10217

Hampden Ave.. Cleveland, Ohio.
FOR ADVERTISERS

ILLUSTRATIONS IN WASH, PEN AND COLOR
for every advertising su e; lettering, designs,

human figures. Alfr onfer, 114 uth 1lth
Street, Newark, N. J.

CIRCULARS HONESTLY MAILED. GET MY
proposition. Wm. Morris, Rahway. N. J.

CIRCULARS MAILED TO CLASSIFIED BUY-
emi 20c_per 100; efficiency aranteed. Commer-
ga Agdrﬁsslng Bureau, 2366 Amsterdam Avenue,

ew York.

FOR MEN
TOBACCO—PURE LEAF HAS NOT BEEN

manufactured. s:m‘)le half pound prepaid, 1b5c.
Dolan & Co., Louisville, Ky.
BOW-LEGGED MEN—RELIEF IN SIGHT.

Our New Invincible Guards make trousers straight
and trim. Price one dollar. Suburban Supply
Company, Department C, Logan Station, Phila-
delphia, Pa.

GRAHAM'S SELF-GARTERED SOCKS;
ented; price no thher; guaranteed never creep
down; dressy, medium weight, excellent wearing
2uauty; send 25c (six pairs, $1.25). 8ize? Graham,
36D Forest Ave., Oak Park, Ill

FOR THE HOME

INDIAN BASKETS AND RELICS — PRICE
free. Gilhan, Highland Springs, Cal.

FOR SALE—EXCHANGE

BELL TELEPHONE, AND WESTERN UNION
Telegraph Watch Fobs, Lapel Buttons and Ladies’
Brooch Pins. A. E. Johnson, Telephone Building,
Milwaukee, Wis.

SEE WHAT | SAY UNDER “TYPEWRITERS.”
ATCHISON.

EVERY MAN WANTS A SEPTEMBER MORN
g)b. Es%r;g 25c to 8. A. Parrish, Coldwater, Mich.,
ox E-345.

TRANSFORMERS, A. C. 110-VOLT; 2-4-6-8 AND
12 volts, $2.50; 6 voits, $2.00. Harry J. Krumm,
173 N. Mulberry St., Mansfield, Ohio.

LAMP SHADE FRAMES, ALL KINDS AND
sizes. Catalogue just out. Cooley, 656 W. Mon-
roe 8t., Chicago.

FOR SALE—“SAVE THE REPUBLIC” HEAD
set, $3.95. 1 in, coil, $2.95. Electrol{vﬁc Detector,
60c. O. C. Babel, Martinsville, N. Y. :

$1.50 SELF-FILLING FOUNTAIN PEN, 39C.
Money back if unsatisfactory. S. E. Muller, Maple-
wood 2, Malden, Mass.

SHOE POLISH OUTFIT COMPLETE AND
enough gollah for thirty shines (black, tan or
white), fty cents, prepald. A. D. Nye, 10526
Elk Avenue, Cleveland, Ohio.

FOR SALE—A !>, HORSEPOWER HOLTZER-
Cabot motor, 133 cycles, 110 volts: in excellent run-
ning order, $20. Address Harvey Deen, 1410 Cong.
Ave., Austin, Texas.

FOR SALE—ENTIRE STOCK OF VULCAN-
izers at one-half price. Simplex Vulcanizer Co.,
Omaha. Neb.

NICKEL POWDER PUTS A HEAVY COAT OF
NICKEL on auto trimmings, typewriters, etc.
$1.00 per can prepaid. GUNMETAL FINISH CO.,
Decatur, Il

PAT-
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GAMES AND AMUSEMENTS

DANCING SKELETON, 10C. RULEY, JONES-
boro, Ind.

CONJURING RECORD, MONTHLY MAGAZINE
of magical tricks; sample copy, bc. Llonel Bon-
ner. 476 Clinton Ave.. Brooklyn, N

INSTRUCTIONS
DETECTIVE PHONE—MAKE ONE YOUR-

self. You can hear a whisper. Plans and in-
formation 26c. Lobe Mfg. Co., 167 W. 1024 St.
New York City.

MAKE “CLEANODUST;” CLEANS ouT

stove pipe without taking pipe down; simple in-
gredients, easlly prepared ? brings $10; instruc-
tions, 25c. W. A. Perkins Co.. Allensworth, Cal.

MAKE BIG MONEY_ OPENING SAFES AND
setting combinations. Write Wayne Strong. Box
1430, 8 Angeles, Cal.

SOLDER YOUR TINWARE;
structions for 10c coin.
den. Ohio.

CHEMICALS FOR RENEWING OLD DRY
batteries; large supply with directions, 35 cts.
Scientek Laboratories, Dept. F, Madison, Maine.

“SEXUAL PHILOSOPHY,” 12¢c,—~CLEAR, SPE.
cific, authoritative, complete. best, satisfles. Fred
B. Kaessmann, Lawrence, Mass,

“HOW TO GO ON THE STAGE" AND “HOW
to Write Movlng Picture Plays,” two great courses
of Instruction, $1.00 each. Catalogue of Wigs and
Make-ups _on request .Address Percy Ewing, 6
Thatcher Way. Decatur. Ill.

INVESTMENTS

DON'T INVEST UNTIL YOU GET OUR FREE
advice on any stock or bond: ask us, learn the
Lruth. O._B. Peileter, Box 292. Johnstown. Pa.

INVENTIONS

MY PATENT MADE A FOR-
particulars free; let me sell yours. Eugene
23 Union Scuare. New York Citv.

LABORATORY SUPPLIES

GLASS-BLOWING, GRINDING, ENGRAVING,
Chemical Ap aratus, Thermometers. Laboratory

COMPLETE IN-
Clarence Crauder, Cam-

INVENTORS:
tune:
Pearl.

l

Supplv_Co.. 128 State St.. Rochester. N. Y.
MAILING LISTS
300 LADIES’ NAMES, 50C. RECEIVED DUR-

ing May. 1914. E.

Koester, 33 South Grant,
ver. Colorado.

MAGIC

LEARN TO HYPNOTIZE AND MAKE FUN
and money. Send for free book to M. D. Betts,
Sta. 129, Jackson, Mich.

MAGIC POCKET TRICK WORTH 25¢ FREE

Den-

with {llustrated catalog of 250 tricks. illusions
for 6c stamps.  Magic Co., Sta. 17, 249 W. 38th
St.. New York.

MAGICIANS, AMATEUR AND PROFESSIONAL,
we can save you money in the magic line: send
for our free illustrated catalogue. Northwestern
Supply Co.. 2215 4th Avenue. N. Minneapolis. Minn.

MUSIC AND SONGS

———— e e

SONG POEMS WANTED—WE WILL WRITE
music to your words, publish, advertise and copy-
right in your name. Send us your song poem or
melodies. Instructive booklet free. Marks-Gold-

gmith Co.. Dent. 21. Washington. D. C.

MODELS AND MODEL SUPPLIES

h KIN LS -
scription: also tools, dies, punch-press work, and
3pecial machinery; send us drawing or rough

model for estimate: send for catalogue of model
supplies. The Pierce Model Works. 3405 Pierce
Ave.. Chicago, T111.

MISCELLANEOUS

ANYBODY CAN MAKE GOOD CUTS WITH
my simple zinc etching process: price, $1.00: speci-
and particulars for stamp. T. M. Day,

Windfall, Ind.

THREE MASTER KEYS WHICH UNLOCK
average door lock, night lock or trunk. Each
50c, postpaid. Harbert, Locksmith. 2861 N. Clark,
Chicago.

MISCELLANEOUS
RENEW_ “BURNED OUT” ELECTRIC LIGHT
globes. Utility of globe doubled and trebled.

Satisfaction guaranteed or money refunded. Com-
plete instructions 20c. Success Supply Co., P. E.
1., Hannibal, Mo.

I WILL START YOU EARNING $4.00 DAILY
at home in spare time, silverin mirrors; no
capital; send for free instructive booklet, giving
plans of operation. G. F. Redmond, Dept. H,
Boston, Mass.

BROTHER — ACCIDENTALLY DISCOVERED
root cures tobacco habit and indigestion. Gladly
send particularg. F. F. Stokes, Mohawk, Fla.

DO _YOU EXPECT TO ATTEND THE PAN.
ama-Pacific Exposition in 1915 at San Francisco?
Organizers wanted in evegly city and town for the
California Travel Club. o-cent stamp for in-
formation to California Travel Club, 1547 Devisa-
dero St., San Francisco, Cal.

SELF-FILLING FOUNTAIN
wholesale.  Sample, 25 cents. Harwood Sales
Company, Box 9. 904 Madison St.. Brooklyn, N. Y.

THE ANNOYANCE OF LOSING PENCILS
overcome. Get one of our Patent Holders. They
are neat and durable; holds three of any size;
may be fastened conveniently anywhere on your
garment or pocket. Price, 10 cents postpaid. Un-
erwood Novelty Mfg. Co., Underwood. Minn.

MAGICIANS—WE ARE HEADQUARTERS FOR
handcuffs, mailbags, straightjackets, milkcans and
every'.hlngi in the escape line. Large new cata-

PENS AT

logue, ch also contains a comglaete line of
tricks, puzzles, novelties, ks Magical
Co., Dept. 77, Oshkosh, Wls

BILL FOLDS, HANDBAGS, CARD_ CASES,
from 25 cents up: your name stamped in gold
FREE on every article; catalog free; cards printed,
25 cents a hundred. Tyler Sa'es Co., 44 Stratford
Road. Brooklyn, N. Y.

MOTION PICTURE SCHOOLS

P YS WANI
can write them We teach you by mail. "No ex-
perience needed. Big demand and good pay. De-
tails free. Associated Motion Plcture Schools,
674-0 Sheridan Read, Chicago.

MOTION PICTURES

N — E—— ———
| GUARANTEE $10 FOR FIRST PHOTOPLAY
you write by my method. Obtain free booklet,
"How to Write Photoplays.” Elbert Moore, Box
772 PS8, Chicago.

WHITE PHOTOPLAYS, $10 TO $100 EACH; BIG
demand: no experience, literary ability or cor-
res)\ondence course required; particulars free. W.
K. Jourdan Co., 811 Woolworth Bldg.. New York.

WE PAY CASH FOR PHOTOPLAYS, STORIES,
poems, etc.; you can write them; send stamp for
particulars. STORY REVISION COMPANY. Box
200, SMETHPORT, PA.

WRITE MOVING PICTURE PLAYS, $50 EACH.
All or spare time. Correspondence course unnec-
essary. Details free. Atlas Publishing Co., 306,
Cincinnati, Ohio.

FREE CRITICISM OF YOUR PHOTOPLAY;
scripts marketed: details for stamp. H. Hursh,
123 South Third St.. Harrisburg. Pa.

MOTORCYCLES

Guaranteed Good as new. Indians, Harle}s, Ex-
celsiors, Readings, Kultures, Merkels, Single and
Twins; $25 to Buy direct, Save ealers’

Profits. Denninger Cycle Co., Rochester. N. Y.
WILL EXCHANGE TWO NEW 2/, H. P. SHAW

Bicycle Motor Attachments for a second-hand mo-

torcycle. Frank Blum. New Washington. Ohio.

OPTICAL GOODS

— — — ——

WE BUY, SELL AND EXCHANGE. BARGAINS
in microscopes, telescopes. binoculars, cameras,
etc. Bargain list sent. Kahn & Son. Opticians.
No. 54 John St., New York. Established 63 years.

SMALL MICROSCOPE, 100 DIAMETERS, OR
10,000 times magnifying power; can be carried in
vest pocket: price, 15¢ postpaid and %uaranteed
special type with 2 chunges of power, 2 Carroll
Pfleegor. 227 Mahor.ing St., Milton, Pa.

For our Mutual Advantage meation Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY and the WORLD'S ADVANCE for JUNE

49

PERSONAL

———————————————————————————————————————
GET HEALTH AND STRENGTH—GENERATE

“Human Electricity’’ any time. Instructions 10c.

Winslow B. Chase, Washington. D. C.

PATENTS

——————————— —

INVENTORS—WRITE FOR OUR SPECIAL
offer for securing patents. Wm. N. Moore & Co.,
700 Loan & Trust Bldg.,, Washington, D. C.

PENNANTS, PICTURES AND POST CARDS

CINCINNATI ON_POSTCARDS; COMPLETE
set, 10c. Steding, Jackson St., Cincinnati, Ohio.

TWENTY-FIVE ARTISTIC ASSORTED CALI-
fornia postcards, 60c; 10 for 25c. Deer Park Spe-
cialty Co., Box 250-C, Sausalito, Cal.

“GUIDE TO FLIRTATION,” 2c; “WINDOW
signaling,” 3c. Address E. Edwards, 1614 Kay St.,
Sacramento, Calif.

SEND FOR FREE BOOKLET—‘ALL ABOUT
Patents and Their Cost,”” *“What to Invent,'

“Sale of Patents,” etc. Shepherd & Campbell,
6§00-B Victor Bldg., Washington, D. C.
PATENT YOUR INVENTION; $10,000° OF-

‘ered for inventions wanted:; booklet and opinion

MAKE YOUR FRIENDS BELIEVE YOU ARE
in Indianapolis; 10 views, 12c. Address, stam,r)
enclose in envelope and mail to us and we will
mail them for you. The Classy Card Co., Indian-
apolis, Ind. Dept. P. E.

BETTER THAN “SEPTEMBER MORN"—TWO

free. Milo B. Stevens & Co. (established 1864), new pictures by same painter. These and Sep-
“!I?lc IZOSL. Washington; 351 Monadnock Block, i;mber Morn, 25c. Artist, Box 592, Minneapolis,
Zhicago. inn.

SEE WHAT | SAY UNDER “TYPEWRITERS.”
ATCHISON.

PROTECTIVE PATENTS PROCURED
f‘romptly. Patent Books Free. Trade-marks

egistered. Robb & Robb, 240-244 Southern Build-
ing, Washington, D. C.

INVENTIONS—WE MANUFACTURE METAL
articles of all kinds to order. Also special ma-
chinery, tools and dies, punchings, lathe and screw
machine work:. metal spinnings, castings, plating,
wood and metal patterns, etc. Send sample for
estimate and expert advice free. THE EAGLE
MFG. CO.. Dept. C., Cincinnati. O.

“PATENTS AND PATENT POSSIBILITIES” I8
a 72-page treatise which tells all about patents,
what to invent and where to sell it. It gives hon-
est ‘advice to inventors, and is full of valuable
and interesting information. Write for it today!
It is FREE. H. S. LL, 929 McLachlen Bidg.,
Washington, D. C.

POSTCARD COLLECTORS—POSTCARD VIEWS
of Utah, the old Mormon Home, such as Sunset on
Great Salt Lake, Mormons’ Temple, Tabernacle,
etc.,, 16c per dozen. Greiner Post Card Bureau,
Ogden, Utah. Box 893P.

PANAMA . PACIFIC EXPOSITION VIEW
cards now ready. positively the only official. postal
issued; twelve beautiful attractions, 25 cents; ad-
}rar:’celsamples, 10 cents. Mutual Supply Co., Brad-
ord. Pa.

PRINTING AND ENGRAVING

CATALOGUES COMPILED—COPY FOR FORM
Letters, Folders, Booklets. Charges reasonable.
Send _for estimate, layout, etc. Catalogue Compil-
I\r;g Bureau, Graphic Arts Building, Worcester,
Mass,

500 BUSINESS CARDS PRINTED TO YOUR
order, i5 cents. Geo. Birt, Russell Ave., Indian-
apolis. Ind.

THE PATENTOME 1S FREE. AN EDUCA-
tion in obtaining patents. Established 1865. An-
derson & Son, Attorneys, 712 7th St., Washing-
ton. D. C.

PATENTS
ney's fees.

WITHOUT ADVANCE ATTOR-
Not due until patent allowed. Send

. Setch for free "%PO"- Books free. Frank Fuller,

Washington. D

FOR SALE, OR ROYALTY, U. S. PATENT NO.
1.649,647.  The only Patented Garment Hanger
that will hold the coat, vest, trousers, shirt, collar,
necktie and hat. It can be carried in your hand-
bag. A No. 1 article for any mail order house.
Sidnev_C. Batson. Clarksville, Tenn.

200 GUMMED STICKERS WITH NAME AND
address, 10c. Pearl Card Co., Clintonville, Conn.

GUMMED LABELS—3000—81.00—1x2 INCHES
gaﬁalogtﬁe flrce. Helmers Company, Box 318, Ho-
oken, N. J.

GOOD PRINTING AT LOW _PRICES. 1000

Good ' Letterheads, Envelopes, Cards, Billheads,
Labels, Circulars. $2.50. Samples Free. Cata-
logues, Booklets and Circulars our B8pecialty.

Ernest L. Fantus Co., 523 S. Dearborn St., Chi-
Ccago. i

150 LETTERHEADS AND
printed, $1.00 prepaid. High grade work. Samples
free. H. F. Albers, Emerald, Nebraska.

100 ENVELOPES

PATENT ATTORNEYS

SINGLE COLUMN COPPER HALFTONES,
seventy-five cents. Rishell, engraver, Havana, Il

WRIT.E FOR ‘“WORDS OF VALUE TO IN-
ventors,” Free. John R. Woodworth, Registered
Attorney, Wardor Bldg., Washington, D. C.

PATENT — ADVICE _ AND BOOKS
Highest references. Best results. I procure
hatents that protect. Watson E. Coleman, Pat-
ent Lawyer, 622 F St., N. W., Washington, D. C.

(PATENT YOUR INVENTION—SEND SKETCH
or free expert search and report, as to patent-
:bmt)'. Books on inventions and patents. and
zOoks of references from congressmen, manufac-
rUrers.'bankers and inventors sent free. John S.
Duffie & Co., 604 F St., N. W., Washington, D. C.

FREE.

5,000 GOOD LETTERHEADS, $8.75; CASH WITH
order; guaranteed satisfactory. Johnson Press,
Royersford, Pennsylvania.

PREPAID PRINTING 3600 MILES)—1,000 BOND
letterheads, $2.39; envelopes, $2.14; return en-
velopes, $1.77; invitations, typewritten letters, 150
words, $1.73; 300 words, $2.64; 6x9 circulars, ‘1.75;
art ad slips, $1.00. Ask for prepaid frlces on any
printing. Good’s Quick Print, Harrisonburg, Va.

MAKE YOUR OWN CUTS FOR 5C; GUARAN-
teed practical home process, easily learned; sam-
g}es for stamp. Modern Engraving Co., Lynn,

ass.

m?USINEss GOES WHERE |INVITED AND 1,000 HIGH GRADE_ BUSINESS CARDS, $1.25;
NY? where well treated. My 27 years of per- 500, 70c; trial order, 50 for 25c¢; 100 high grade
¢e::fulaltr=32g&r:-s l;a:d %‘o;l&;egtupgtentsc for stL'I](l:- ;'args. name only(.] 30'}:‘;1 vvj\tlrt addriessi) ::5ci; sa(tjis-
anufacturers. ras 8 action aranteed. e Automatic Printin 0.

obportunity to get the same service. ert% and Gardner.guMass. nting *

%end gketch. Vernon E. Hodges, 631 Barrister

Bldg., Washington, D. C
mPATENT YOUR INVENTIONS—YOUR
“abS; make your fortune. Terms reasonable. Val-
Sa € patents secured. Information free. Lester
aIfent. Attornev. 716 12th St.. Washington. D. C.

PENNANTS, PICTURES AND POST CARDS

12 FOUR-COLOR POSTCARDS OF HANDSOME

irls an,
anitou,d C%?g.nery of Colorado, 10c. C. Goerke,

IDEAS

GUMMED LABELS—3,000, $1. 38-PAGE CATA-
logue, 2c. Gold Seals. Gummed Labels in Rolls.
MacTaggart, 1235 Arch, Philadelphia, Pa.

YOUR NAME PRINTED ON 100 FINEST
quality cards, 30c; address, 10c extra; plain, script
or Old English; samples. Owen Dicks, Dept. E,

Kenmore. N. Y
REAL ESTATE

FLORIDA FARMS—5 ACRES UPWARDS, $100
acre; terms. Box 66, Lakeworth, Florida.

bi"r’?thSTCARPs. ALL DIFFERENT, FLOWERS, A QUARTER-SECTION IN NORTHEASTERN
kins glys, comics and greetings, 10c. Wm. E. Ad- Minnesota, near big markets; good land at low
3 E. Oregon St.. Evansville. Ind. prices. G. H. Rhodes, Iowa Falls, Iowa.

an?lE;?ei:.v% I:ﬁ’ﬁi-gv Poch‘ﬁﬁtig. Fl'-'tIOM FAR
. best club. membership C. olly Card
Exchange, Box 126A, Decatur, Indiana. > =2

OZARK FRUIT, POULTRY FARM; NEW COT-
tage: rice, $38; monthly payments. Turkey
Ridge Farm, Richland, Mo.

For our Mutual Advantage mention l’o?ulnr Electricity when writing to Advertisers.
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SALESMEN

TELEGRAPHY

Ot ——— —— —

GENUINE CANTON POCKET KNIFE WITH
Your name on given FREE for one hour of your
time. Quick Sales Co., Springfield, Ohio.

THERE'S BUT ONE SCHOOL THAT PLACES®
all graduates direct in rallway telegraph service.
It's PELNAR'S, Madison, Wisconsin.

STEEL AND RUBBER STAMPS

RUBBER STAMPS—CUSHIONED, 10C LINE.
Douglas, 751 Sixth Avenue. New ork.

SAFETY RAZORS—BLADES SHARPENED

GILLETTES OR ANY MAKE, 2c. KEEN EDGE
Co., Oshkosh, Wis.

SCHOOLS

SEE WHAT | 8AY UNDER “TYPEWRITERS.”
ATCHISON.

CHIROPRACTIC DOCTORS MAKE BIG IN-
comes; be independent; work for yourself: com-
rlete correspondence course, including diploma,
only $25. Natlonal College Chiropractic, 123 Mon-
roe Ave., Grand Rapids, Mich.

WE TRAIN DETECTIVES. YOU CAN BE ONE.
Splendid O¥mrtunltles. Travel. Earn $100 to $300
monthly. his fascinating profession taught prac-

. tically and scientifically br mail at a nominal cost.
' American School of Criminology, Dept. G, Detroit,

Mich.
SHOES BY MAIL

SAVE MONEY ON SHOES! FACTORY TO
feet; you save retaller's })roﬂt and get better shoes;
fit and entire satisfaction guaranteed or money
back; style book free. Pathfinder Shoe Co., Dept.

E. Dudlev. Mass.

TYPEWRITERS AND SUPPLIES
TYPEWRITERS, ALL MAKES, unoenwooo.

etc.,, like new; guaranteed Iree trial; $8.00 u
write for cut rate price list No. 10. BASSETT
TYPEWRITER CO., 180 N. Dearborn St., Chi-

cago, Il

TYPEWRITERS — ALL MAKES — AGENTS
wanted, prices from $5.00 to $50.00. All guaran-
teed. Free trial allowed. Send for illustrated
catalogue. Ribbons 4 for $1.00. Carbons, $1.00
ger 100. Harlem Typewriter Exchange, Dept. P-23,
17 W. 126th, New York.

I WANT TO CORRESPOND WITH PERSONS
who are about to buy a hi h-grade typewriter,
and object to (pa)lng the
asked by manufacturers and dealers. Any make
on approval. Cutalogue. bargain list and val-
uable information sent free. A. E. Atchison, 112
N. La Salle St., Chicago.

SPECIAL TYPEWRITER OFFER ON GUAR.
anteed machines, all makes; late No. 5 Olivers
with back spacer, $33; No. 3 Olivers, $23; No. 4
Underwoods with rotary escapement. $35; blind
writers. $8 up; trial given. H. Fox, N. LaSalle
8t., Chicago, Il

TYPEWRITER BARGAINS, ALL MAKES,
slightly used and rebuilt; lowest prices bar none:
satlsfactlon assured; new appearance; perfect or-

der guaranteed. ’l‘ypewrlter Sales Co., Ferguson
Bldg., Pittsburgh, Pa.

$100 TYPEWRITER, $9.50; FACTORY REBUILT
Underwoods, Olivers, etc., at wholesale; dealers
wanted. Harwood Sales Company, Box 9, 904
Madison St., Brooklyn, N. Y.

FOR SALE AT BARGAIN—REMINGTON TYPE-
writer, good as new; give cash offer. G. Olive,
Wilmar, Minn.

TRADE SCHOOLS

MAKE 85 TO $8 A DAY AS SKILLED ELEC-
trician, Plumber, Draftsman, Bricklayer, Moving
Picture Operator. We teach you in short time
at small expense profitable trades. Free employ-
ment bureau places graduates in good jobs. Spe-
cial limited offer now. Write at once for cata-
logue and full particulars—no obllgauons Dept.
840x, Coyne National Trade School, E. Illinois
St., Chicago, Il

high prices generally,

LEARN TELEGRAPHY —SHORT HOURS—
Good Pay—Great Demand. Write for catalogue;
correspondence courses. Barry’s Telegraph In-
stitute, Minneapolis, Minn.

TELEGRAPH — MORSE AND WIRELESS —
Railway Accounting (Station Agency) taught
quickly. Railroad and Western Union Wires and
complete Wircless Station in school. Big demand.
Positions secured. Living expenses low—may be
earned. Largest and oldest school—established
thirty-nine years. Investment, $25,000.00. Corres-
ondence courses also. Catalog free. Write to-

e's Telegrth Rallway and Wireless

Dodge’
lnstltute 16th Street. Valparaiso, Ind.

DANDY POCKET EDITION, '1,000 PRACTICAL
Telegraphic Abbreviations;” a.bsolutely necessary
to successful students, 50 cents, prepaid. Box
512, S8alida, Colorado.

———
WIRELESS
WIRELESS HANDBOOK, TELEPHONE AND
telegraphic, up-to-date and complete, 210 pages,

illustrated, for home study; price, $1.00. T. 8.
Hardy, Oakland Cal.

WIRELESS MAP; NEW REVISED EDITION;
price, $1.00; needed in all stations; 38 by 28 inches,
with scale; shows all stations, etc.; ; order now and
get free code charts; circulars sent free; agents
wanted. B. Francis Dashiell, Irvington. Maryland.

EXPERIMENTERS — MERCRONIUM ALLOY
(soft metal) 25c per ounce. Spring Sliders, 20c.
Spark Gaps, Condensers, etc. end 2c¢ stamp tor
catalogue describing these and other goods.

A.
Bowman & Co, 55% Sudbury St Boston, Mass.
HELP WANTED

ANY INTELLIGENT PERSON MAY EARN
steady income correspording for newspapers. Ex-
perience unnecessary. Address Press Correspond-
ence Bureau, Washington, D. C

U. S. GOVERNMENT JOBS OPEN TO MEN
and women; over 15,000 appointments coming; $75

to $150 month; life jobs; pleasant work; short
h?urts vacations:; common-sense education suffi-
cient;

full directions tellInB how to get position
ep

gee.Y Franklin Institute, G-560, Rochester,

HUSTLING MAN WANTED IN EACH LOCAL-
ity, under 60 years, to join this society and in-
troduce our NEW memberships part or full time,
$50 to $600 monthly; experience not required. Ad-
dress The I-L-U, 2010 Covington. Ky.

ELECTRICIANS, ENGINEERS, TELEPHONE
men act as our sales agents; sell electric appli-
ances and supplies to your company or in your
town. Electric Service Sales, Room 600, 17 N.
Wabash Ave., Chicago. Ill.

GET A GOVERNMENT JOB—POST OFFICE,
Railway Mail, Rural Carrier and other posltions
ay big money. Prepare for examinations under
ormer U. 8. Civil Service Secretary-Examiner.
64-page booklet free—write to-day. Patterson
Civil Service School. Box 1715. Rochester. N. Y.

LOCAL REPRESENTATIVE WANTED.
Splendid income assured right man to act as our
representative after learning our business thor-,
oughly by malil. Former experience unnecessary. .
All we require is honesty, ability, ambition and
willingness to learn a lucrative business.
soliciting or traveling. All or spare time onlf
This is an exceptional opportunity for a man in
your section to get into a blg paying business
without capital and become independent for life.
Write at once for full particulars. National Co-
Operative Realty Company, L-604 Marden Build-
ing, Washington, D. C.

TOO LATE TO CLASSIFY

THE AERO FAN NOW READY. 8 INCH AERO
fan throws more air than any other 12 inch fan.
Throws air farther. Less current. Also Utllity
Toaster Stove only $2.50. Wonder seller. Every
siule repeats. Write for particulars. National Elec-
tric Co., 145 W. Austin Ave., Chicago.

For our Mutual Advantage mention Popular Electriclty when wHtlng to Advertisers.



One of the greatest offers ever made.

a big saving. This is the opportunity you

Now $24,80— from this great library of authoritative, practical

The Cyclopedias comprising this wonderful engineering library are not collec-
and every branch of Engineering.

if it really does fit in with your needs, then decide whether or not you want to keep i don’t

men are no further from you than your nearest mail ng.‘ They stand ready to solve your perplexing problems, to offer sug-

The American Technical Society’s Complete

__ POPULAR ELECTRICITY and the WORLD’'S ADVANCE for JUNE 51
Special Reduction on Technical Books
s e el Hlere’s a chance for every worker to buy
AN the books necessary to his future success at
This 540 Set have long waited for. Take advantage of
it today—now! Select the books you need
and comprehensive engineering works and
$2 a Month
e Jave from 20 to 50%
tions of theories, but complete reviews of the actual tried and tested experiences of
the greatest engineers in the world—clear and simple explanations of every phase
Look the entire set lect £ hol k FREE. We’ll gladly shi
sen‘ Free any C‘;X:?;pe;i: l;oueds;ir%o?vist%out :}fa?'gvg, oe::rggs charges full; gregpﬁc‘ily Seg
send us any money until you decide.
Consulting Service Free i oo ot e e e i ot sear s coneulting Member,
to point out the things you should avoid. A ly no limit to their assistance—ask as many questions as you wish
an entire year. This service alone may be worth more to you than the entire first cost of the books.
Library of Engineering
Vols. Regular Price Special Price

Civil Engineering . . . . . . . . . 8 $40.00 $24.80
Architecture, Carpentry and Building, with Plan Book 11 50.00 - 24.80
Steam Engineering . . . e e e s e e 7 35.00 19.80
Mechanical Engineering . . . . . . . . 7 36.00 19.80
Fire Prevention and Insurance . . . . . . 4 20.00 15.80
Telephony and Telegraphy . . . . . . . 4 20.00 12.80
Modern Shop Practice . . o . ° . . ° 4 20.00 12.80
Heating, Plumbing and Sanitation . . . . . 4 20.00 12.80
Drawmg. L ] L] L] < L] . L ] L] L ] L] L ] 4 a)'w 9.80
Motion Plcture Work « e e e e e e e 2 .12.00 9.80

Yours for $2 a month Notonly cn [R5 = -
books at a great reduction, but we oﬁeryfl:lem]%oth;gg r SPECIAL DISCOUNT COUPON-!

- on the easiest of monthly payments. If, after seven AMERICAN TECHNICAL SOCIETY, Chicage, U. S. A.
est P |
dalys’ examination, you decide to keep the set you have 1
se

ected, simply send us $2 and then $2 a month until J  Picase send me set of Cyclopedia of...vvvevvecivecrnanns |
_ the specially reduced price has been paid. Have you
ever eard of a more genemlls plan? l ............................................................

for 7T DAYS®' FREE inati I will ine the
B Books thoroughly and, If satisfied, will send $2. within 7 |
days and $2 each month until I have paid the special price of

Don’t wait. This means money in your pocket if
you act now. Remember, you take no chances what-

3 3 3 inge W % .cciciiiiicccncncennne ks,
ever—it costs nothing to inspect and you are mothing o b'yii seriy you st once and hold thém mubiect to your
out if you do not care to buy. This offer may mean order. Title not to pass to me until the set is fully paid ior. '
your success, so mail the coupon today—this very 1 e B
minute—before you turn the page. N '

AME coococccccccssecncccsersscsccccessesssscssssescssases '

ADDRESS.cc0setcrtsssssracscsssassssssasescscassacnsssnsne
Amerlcan Teclmical society As I have had no previous dealings with you, I refer you to l
Chicago, U. S. A. Locsssoaoaaaad

For our Mutuai Advantage mention Popular Electricity when writing to Advertisers.
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FREE—Ten Half

of Your Choice of These

HERE is the chance you have been looking for. Here
is your opportunity to obtain free a set of ten beauti-

ful half life-size portraits of leading picture players.
More than that, you may select the ten portraits you

wish from a list of twenty-four of the most popular players,

thus enabling you to secure much-prized pictures of your

favontes. |

This is the greatest portrait offer ever made by any publication,
firm or individual.  The portraits are all half life-size (11x14) litho
tinted gravure reproductions made by a new process, resulting in remark-
ably striking and attractive effects. In every way these portraits are
works of art—the best that money can buy and the highest skill of
photography, printing and engraving can produce.

You will want a set of ten of these pictures. You will want to
frame and preserve them. You will prize them as decorations for your

room or den. They are pictures which every Motion Picture “Fan”
should have.

HOW TO GET THE PORTRAITS FREE

From the publication date of this, the June Number, May 15th,
1914 on, for a limited time, each person subscribing to the MOTION
PICTURE MAGAZINE for one year will receive free his or her
choice of any ten from the lst of twenty-four portraits named in the
coupon on the opposite page.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Life-Size Portraits

Twenty-four Players

The portraits are valued at 35 cents each. Only by preparing
them in large quantities have we been able to make you this remarkable
offer. They are not for sale. You can secure them only by sub-
scribing for the MOTION PICTURE MAGAZINE. Those who are
already subscribers must renew their subscriptions for one
year more to be entitled to them.

Dont fail to take advantage of the greatest portrait offer ever made.
Just fill out the coupon below, making sure that you sign your
name and write your address plainly. Then cut out coupon and
mail with subscription price oF $1.50. The ten pictures of your
choice, carefully wrapped, will be sent you at once.

Every one will want these pictures. Delay may mean that the
supply will be exhausted before your order is received).' Better send it

in today.
COUPON
Place an X in squares after names of the 10 portraits you wich
Carlyle Blackwell.....|.... Edwin August..... l ees Lillian Walker....... |....
Arlhur Jobnson.......}|.... James Cruze......!... Beverly Bayne........|....
Crane Wilbur.........].... King Baggot. vee Mary Pickford........|.. .
Earle Williams. ....... .. Mary Fuller...... |.... Mabel Normand ......|....
John Bunny........... I. e Edith Storey......l.... Blanche Sweet... e
Romaine Fielding..... : ees Alice Joyce..... { Pauline Bush..

Clara K. Young... l .
Lottie Briscoe.....l... Florence Lawrence...|....
Pictures not in this list cannot be supplied

Francis X. Bushman..!....

Motion Picture Magazine,
175 Duffield St., Brooklyn, N. Y.

Gentlemen: Enclosed please find $1.50 ($1.80 Canada, $2.50 Foreign)
for which kindly r::::*e\:% my subscription to the Motion Picture Magazine
for one year. Also kindly send me FREE half life-size litho tinted gravure
portraits of the ten players checked above.

Address ...oiiiiiiiiie ettt tteesitentrenaans

MOTION PICTURE MAGAZINE, 175 Duffield Street, Brooklyn, N. Y.

—
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THE
WORLD’S ROMANCE

T \HE WIDE WORLD gives the Romance of
present-day History! Ordinary history is
mostly a story of the rise and fall of empires,

of battles fought and court intrigues!

The WIDE WORLD is full of vividly written
and strikingly illustrated articles and stories of
what the World is doing today. It makes us
acquainted with the World as it is now—one great
country in which “all men under heaven are one
family!” Its contributors are men and women
who do things—Army and Navy officers, traders,
missionaries, Government officials, explorers—
people whose business or pleasure takes them into
the uttermost parts of the earth.

Do not fail to get acquainted. It is an educa-
tion and a delight for old and young.

Price 10 Cents
Of all Newsdealers - $1.20 a year

The International News Company, 83-85 Duane Street, New York
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Liquor and Labor

THERE IS A VITAL CONNECTION BE-

TWEEN THE TWO. STUDY THESE FACTS:

Liquor and License Means a Smaller Number of Wage-
arners Employed.

During the last ten years, the increase in the number of wage-
earners employed varied as follows:

Prohlbition States
prohibition) prol
53% 43, 40% 36%

In the Manufacture of Liquors, Labor Gets the Smallest
Share of the Money Paid Out.

The proportionate share of running expenses paid out to labor
in the form of wages varies in the different industries as follows:

Near Prohibition States | Partially License States License States
«More than ula- | (Leas than 60 per cent. of populal 'lmtb-nﬁpneent.ofmnhdm
under hibition)

Cars (construction, repairs).......... 88%  Paper and wood pulp................. 56%
Marble and stone work.............. 73% Leather .................c.ccivun.. 55%
Cotton g0odS......covvivrennennnnenn 72%  Electrical machinery and supplies....53%
Iron and steel...............c.ou.n.. 70%  Agricultural implements.............. 49%
Copper ...iiiiiii e 677  Butter, cheese, condensed milk....... 47%
Carriages and wagons............... 65%  Slaughtering and meat packing....... 44%
Lumber and its products............ 657 Printing ..........cceiiiiiiinnnaanns 40% -
Furniture ..........cveviviannninenn. 62%  Flour mills and grist mills........... 39%
Automobiles ........... ... ..l 61%  TobacCCOo .ivvivuiiiinnniiainieennnn 36%
Bread and bakers’ products.......... 55%  Paint and varnish.................... 25%

MALT LIQUORS .......coovvuneeeeeenannnens 20%

PATENT MEDICINES ... .. 1111110100000 159

DISTILLED LIQUORS ......... 000000000 1.9%

Whlere Jllore Liquor is Used, More Women are Em-
oyed. |
The Capital Invested in the Manufacture of Intoxicat-

ing Liquors is only 4% of the Total Capital Invested

in all Manufactures in the United States.

The manufacture of distilled liquors employs only... 6,430 people
The manufacture of fermented liquors employs only.. 54,579 people
The other industries of the United States employ..... 6,615,046 people

These, and hundreds of other facts just as interesting and just as vital
to you, are found in our

Anti-Saloon League Year Book for 1914

244 pages; price only 25c in mapilla binding,
and 50c in cloth. Sent postpaid to any address.

Send for a copy today. This is the most complete and most interesting handbook
ever published on the liquor traffic and the temperance reform. As a thinking man,
you ought to be informed on this greatest of all economic questions. Don’t put it off
—order today!

THE AMERICAN ISSUE PUBLISHING CO., Dept. 18, Westerville, 0.
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An Old Man at Fifty
—A Young Man at Seventy

The Remarkable Story of Sanford Bennett,a San Francisco Business
Man, Who Has Solved the Problem of Perpetual Youth

By C. E. PAGE, M. D.

Author of “Natural Cure for Consumption,” “How to Feed the Baby,” ete.

HERE is no longer any occasion to
go hunting for the Spring of Eternal
Youth. What Ponce De Leon failed
to discover in his world famous mis-
sion, ages ago, has been brought to light right
here in staid, prosaic America, by Sanford
Bennett, a San Francisco business man. He
can prove it too, right in his own person.

At S50 he was partially bald. To-day he has

a thick head of hair, although it is white. At
50 his eyes were weak. To-day they are as
strong as when he
was a child. At 50
he was a worn-out,
broken-down old
man. To-day he
is in perfect health,
a good deal of an
athlete and as
young as the aver-
age man of 35.

All this he has
accomplished by
some very simple
and gentle exer-
cises which he
practises for about Santord B
ten minutes before EartE- S
arisinginthemorn-
ing. Yes, the exercises are taken in bed,
peculiar as this may seem.

As Mr. Bennettexplains, his case was not one
of preserving good health, but one of rejuve-
nating a weak middle-aged body into a robust
old one, and he says what he has accomplished,
anyone can accomplish by the application of
the same methods, and so it would seem. All
of which puts the Dr. Osler theory to shame.

I haven’t room in this article to go into a
lengthy description of Mr. Bennett’s methods
for the restoration of youth and the prevention
of old age. All of this he tells himself in a
book which he has written, entitled ‘‘Old Age

—Its Cause and Prevention.”” This book is
a complete history of himself and his experi-
ences, and contains complete instructions for
those who wish to put his health and youth-
building methods to their own use. It is a
wonderful book. It is a book that every man
and woman who is desirous of remaining young
after passing the fiftieth, sixtieth, seventieth,
and as Mr. Bennett firmly believes, the one
hundredth milestone of life, chould read.

For the purpose of spreading broadcast
the methods of
promoting health
and longevity d
veloped by Mﬁ
Bennett an- inter-
esting eight - page
booklet which is,
in effect, a sum-
mary of his system,
has been prepared
by the publishers of
Mr. Bennett’s in-
terestingbook—the
Physical Culture
Publishing Com-

) pany, 3606 Flatiron
Swolod 7o Building, New
York City.

This booklet they will send free to anyone
sufficiently interested to write for it.

The grandest thing in the world is Youth,
and it is one of the really great hardships of
life that “its beauteous morn’’ should pass so
swiftly and give place to old age.

For having solved the problem of prolonging
youth during life, the world owes Sanford Ben-
nett a vote of thanks. Of course there are
those who will scoff at the idea, but the real
wise men and women among those who hear
of Sanford Bennett and his return to youth,
will most certainly investigate further, and at
least acquire a knowledge of his methods.
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Live Issues Treated in

This Volume
The Transaction of Bus-
tness—Choice and Man-
agement of Agents—In-
terviews — The  Treat-
ment of Sultors—Coun-
cils and Commissions —
The Value of Counsel —
Advice —Becrecy— Prac-
tical Wisdom—The Edu-
cation of a Man of Busi-
ness—Our Judgments of
Other Men—How toWin
PFortune — Tactful Rela-
tions With Customers—
The Importance of Aud-
its — Analyzing a Busl-
ness Proposition — Dis-
patch—Delays—Expense
—Cunning—Get Out, or
Get in Line,

ness e toaayr 1hen suppose
this specialist gave you a monthly report of his findings
in clear, vivid form, ready for your immediate use.
Wouldn’t such knowledge be worth
hundreds of dollars to you? This is ex-
actly what Mr. Sheldon is doing, and
this service is precisely what he offers
you through the pages of

Twe Business

°
The M ineof
s Philosopher
Business
Building Edited by Arthur Frederick Sheldon

ters on salesmanship

Everyone Has Some-
thing to Sell — Sales-
manship and Success—
Service: The Source of
Profit—What is Profit?
— What is S8ervice? —
The Four Factors of a .
Sales Transaction—The
Analysis of a SBale—How
to Become a Salesman
—Retall, Wholesale,
Specialty and Promo-
tion Salesmen—The
Right Viewpoint in Re-
tail Merchandising —
Salesmen versus Order
Takers — Mental and
Moral Discipline—Diffi-
culties — The Harm of
Negative Suggestions —
Positive Suggestions —
Analyze Your Goods.

and your cholce of either of the two above {llustrated books (regular price, $1.00), all for

S To put you in touch with these good things and get you started on the right road, we 50
are offering you THE BUSINESS PHILOSOPHER for one year, (regular price $2.00)
— —

Remit to SHELDON UNIVERSITY PRESS, Ares, Ill.

For our Mutual Advantage mention Popuiar Electricity when writing to Advertisers.



58

POPULAR ELECTRICITY and the WORLD S ADVANCE for JUNE

THE NEW HOTEL HANOVER

Arch and Twelfth Sts., Philadelphia

Shil=
";';: i

ree
Cor L R.
Hal ion.

European Plan

Rooms without bath, $1.00 per day and up. Rooms with batb,
$1.50 per day and up. Running hot and cold water and tele-
phone in every room. Service the best. Cuisine unexcelled.
Table d’Hote dinner S0¢c, 1210 8 p. m. Vocal and instrumental
music in cafe.

CLAUDE M. MOHR, Manager

HoteL CUMBERLAND

Broadway at 54th Street
NEW YORK

Near 50th Street Seken~e.
Station and 53rd St

«Broadway"™ Cars fr(
Grand Central Depot.
Avenue Cars from Pe
sylvania Station.

NEW AN
FIREPROO

Beet Hotel Accommo-
dations in New York
st Reasonable Rates.

$2.50 with Bath
and up

Euaropean Plan
All Hardwood Floors
and Oriental Rugs.

Ten Minutes’ Wai
Forty Theaters
Excellent Restaurant Prices Moderate
Send for Booklet

HARRY P. STIMSON
Formerly with Hotel lmperial

Only New York Hotel Window-Screened Thruoat

Talk About

Mr. GLANCY

AND
The Marquette Hotel
400 ROOMS, RATES $1.00 TO $3.00
8T. LOU1S, MO.]
A hotel for your mother, wife and Sister
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Write for Mammoth Bargain
Book picturing 4,918 articles
SPIEGEL, MAY, STERN CO.
1097 West 35th Street, Chicago
Get a Broader View of Life
in Bitter Root Valley

valasble time, aiminates sl Bability of npary t cocloures
time, eliminates all liabili injury to ures
and the annoyance incurred by ing letters the old way.
a ".'5’,'{.217{:1" e el g o Ml
ing use in every well oqui
No office is more ary than a machine of
this type; if tbenuuetln(m than W which re-
qurunp workndovcwlnci-nti-cluh-
lost, it is in the mail.
MADEOF BEST MATERIALS IN 3 SIZES AND
2 MODELS, HANDSOMELY FINISHED.
ON APPROVAL—EVERY MACHINE GUARANTEED
2 MODELS WITH A CHOICE OF SIZES & PRICES,
ADAPTS THEM TO UNIVERSAL OFFICE USE.
Write Te-Day for Prices, Mustrated and Descriptive Matter
The 0. K. Mig. Co., Syracuse, N.Y., U.S.A.
Stationers Specialties; Sok Licensors and M&eu of
The* SANIT.QRY' Patent Eraser

The *'
The “WASHBURNE" Patent Paper Fastener of
“O.K." Fame

L. & C. HARDTMUTH, LTD., LONDON, ENGLAND.

Sole selling agents for Europe, ‘lil Australis, New Zealand
and South Africa.

WINE FIRST—If Satisfied, B If Not, .ﬂl'l-‘
™ ‘ hip, “;itll :l;. :cc. o Emlnahon

de t::n“;: ”ofox?ﬂ wh:l:sv,%:m po-fdvely Tave [ nmeh y and
?;rﬁ;chuoofthl-kludeznul on :mb&mumm Bargarn Bullotine
ﬁm ﬁg?mwvu 3& yours l‘t!iur t‘s’uum ﬁ gnt%!
Maich E Thcse Valaes Tt You Can
nnniobfri.: x:gwiﬂmt dhmonb .&ﬁ

“"‘wﬁ u‘;% ,.m 2 S
Crueent St W-lthun lro-u Wuu:h in high

15“55 [T

m—

w wwmm“-?
Sl et nmnm to take back

Jos. ncnov & soN ﬂlﬂklw lnlllh’.-
puue Post ()
nzmsucns Br

ool

inPittsbarg | Address

GFT YOUR NAMF ON OUR llQT

. lar Elcctricity when writing to Advertlsers.



60 POPULAR ELECTRICITY and the WORLD’'S ADVANCE for JUNE

Popular Educational Food Campaign

A wrong combination of eggs and an excess of starchy (paste making) and fatty foods
will make you sluggish; it will give you dull, splitting headaches, lack of memory and concen-
tration, drowsiness and inertia. A cqmp.le.te change to “digestible” brainy foods (suitable meat,

“THE NEW BRAINY DIET SYSTEM’” SENT FOR 10 CENTS
8cnd the addresses of your sick friends to

G. H. BRINKLER, Food Expert, Dept. 19F,  Washington, D. C.

LEXINGTON

Located In Marlborough section at Paclfic and
Arkansas Avenues, close to the resort’s most
famous attractions. Spaclious and beautiful
grounds adjoin the beach and walk,

Only moderate rate hotel where guests may go
in bathing attire direct from house to the surf
without using streets, which iz prohibited. Use
of bath honses with shower baths, also care of
bathing suits, is free.

Guests have the same comforts and conveniences
as are found in the most exclusive hotels without
exorbitant cost. Use of all public baths, includ-
ing the healing hot salt water baths. is free. Hot
and cold g water in rooms. Private baths.

Special rates, $8.00 to $17.50 weekly;
$1.50 to $3.50 daily, including choice table
and attentive white service.

Orchestra. Tennis courts and croquet grounds
between hotel and the beach. Beautiful glass
enclosed tango parlor; free instruction. Illus-
trated booklet mailed free upon request, J

PAUL C. ROSECRANS, Manager.
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Is Yours an
Egg-Shell

Home?

UPPOSE your wife, mother or sister, left al

should wake up tonight and find a burgl
would she do?

Suppose she were left alone and a tramp, drun
should enterthe house and attack her. What could ¢

Nothing. Absolutely nothing! She would t
little child.

Get her the “‘human arsenal’’ —the new Sava
a pistol, but, in reality, it should be called a ¢ hum
densed form of pocket arm. It converts your hom:
less egg-shell of a place, into an arsenal. It actu
to put up a crack shot's defense. For any novice ca
crack shot. Show her how she can shoot once f.
she can tell at a glance or a touch if it is loaded.

Shoots ten shots—double the number of an oramnary revolver —two
more than other automatics. The only automatic that guards her against
the old excuse ““didn’t know it was loaded.’” .32 and .380 calibre.

Send for free book, ‘‘If You Hear a Burglar’’—by famous detective.

SAVAGE ARMS COMPANY, 446 SAVAGE AVE., UTICA,N.Y.

HE new Savage .22 Tubular Repeater

has all the original Savage features—
hammerless, trombone action, solid breech,
solid top, side ejection, etc. Price $12.
Send for circular.
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GENUINE DIAMOND CUT

California Precious Gems ly
Solid Gold Tiffany Setting FREE €2

Sparkling White Topaz (1ooks and wears like cia-
mond) Rubies. Peridots, Tourmalines, Aqua Mari e
etc. All gems guaranteed genuine—money back if you
want it. FREE—Book ‘’From The Mine to You'’ d.- »
scribing many rare and beautiful California gems se$ y——

in rings, pina, ete., from

$1 up.
MOQUI GEM CO., 317 So. Spring St., Los Angeles, Cal
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Make Artcraft
Electric Lamps

This Book Will Show You How

A splendid series of designs with com-
plete directions for building the different
type lamps that are used in a home—
from the hall lamp shown above to &
complete chandelier.

These lamps are very attractive, employing wood,
art glass and metal in their makeup; still their

¢ International Textbook Company ¢ | = construction is so simple as to require only ordi-

4 Box 1102-G, SCRANTON, PA. : nary tools and workmanship.

o lencloses———formbich please sentl e thebooks REFORE ¢ Also contains general directions for working

$ _ Mechanics’ __Mariners’ __Poultryman’s . copper and brass with a design for a hammered

° __Elec. Engineer’'s __Busi Man's | Sal ‘s . t&bl 1

el e o TR | Iy .

¢ - Sten. and Cor. TR eer - Ghemists e Clear, concise instructions and large working
R eeper’ —_ n; - i * . .

S B Etsi- _ Automobile S orker's * drawings are features of this book.

Ps neers’ —Cosl Miner's —West. Air Brake ¢

® Nome e Twenty-Five Cents

. . o o

S Sweona o Popular Electricity Book Dept.

® Ciy__ State : 380 N. Clark St., Chicado, .

Oﬁoovoooooooooooo00000000000000'
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.

Rider, be our representative in your town

Earn $40.00 Per Week

Get our FREE CATALOG and compare prices
with your local dealer. Introduce our electric
bicycles and our wonderfully Improved everlasting puncture
Pproof tires $10.00. Sample pair $5.00, Guaranteed one year.

% v.:.’,’u_ . New York

B

ete. WANTED,
’ e;::;::iaa;%um sell them to
foe 42d rick mes for & Il

arket prices,
Cal.

afend 2o samo,
1th 78 {llustrations for mak-
€ Batteries, Dynamos, Motors,
e, ugrl‘lh. Bells, Al

Oolls,
o Witn oAl o s,
» Dept. 49, Chicago, IIL

positions, No com-
tke 95c¢ profiton dollar
nplete plans, 10 cts.
rs Wholesale House
lin Bidg., Ohicago

learn to dance the tan-
g0 without an expen-
sive instructor. You

ANGO WALTZ ::~

our instructions and diagrams: postpaid 25c.
SUN BOOK CO., Dept. P. E., Harrison, Mich.

Trouble Men’s Attention

- The Brilliant Search Light is just the light to lo-
cate trouble, no matter how stormy or dark the
night. Being worn on the head it puts a bright
light wherever you look, leaving hands free to
perform all duties on the poles or in the ground.
These lamps are used by some of the leading
Electric Light and Power Companies, in high ten-
slon lines.

Style 1—Single lens, $5. Dbl. L., $6. Int. L., $6.50.

Style 2—Adjustable Candle Flame Burner, add 30c.
Style 3—Adjustable Flat Flame Burner, add $1.00,
Opened with
e i v e N
other. Blade is o )
locked when open or closed. Length over all, 915
weight, 4 ozs. Price, $2.50. Postpaid.

8end for circular.

THE NORTHWESTERN CLASP KNIFE
ing use of
inches. Cutting edge 4% Inches. Stag handle,
R.C.Eruschke, E 1006 Superior St.,Duluth, Minn,
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g

Books That Will Advance the
Electrical Worker in Position and Pay

HE most practical collection of Books for the Elec-

trical Worker ever published, having the highest

endorsement of the INTERNATIONAL BROTHER-
HOOD OF ELECTRICAL WORKERS.

Don’t overlook any opportunity of advancement through
not being prepared for the job ahead.. Help yourself now
t? boolf‘s‘ that will enable you to tackle anything in your line
of wor!

Modern Electrical Construction

By H. C. HorsTMAN and V. H. TOUSLEY.

This book treats almost entirely on practical electrical work.
It uses the ‘“Rules and Requirements of the National Board of
Fire Underwriters’’ as a text, and explains by numerous illustra-
tions and detalled explanation just how the best class of elec-
trical work is Installed.

It 18 & perfect ghide for the beginning electrician and gives
him all the theory needed in practical work in addition to full
practical instructions,

§13 Lisirattons PRICE $1.50 POSTPAID
Practical Armature and Magnet Winding

By H. C. HorsTMAN and V. H. TOUSLEY.

All practical armature windings are explained with special at-
tention pald to details. All questions which are apt to arise in
the minds of the electrician have been completely answered.

Numerous {llustrations are shown, and these, taken in conjunc-
tion with the text, afford a ready means for elither the study of
the armature or as a book of reference. Varifous tables have
been prepared especlally for the work, and these will not only
reduce to & minimum the number of calculations required, but
lessen the possibility of errors.

The book is a most valuable aid to the electrician, either in the
constructing or operating department.

Tustsea  PRICE $1.50 POSTPAID
Modern Wiring Diagrams and Descriptions

By H. C. HorsTMAN and V. H. TousLEY.

All elementary considerations have been omitted In this book
to make room for *‘diagrams and descriptions’” of just such char-
acter as workers require. Shows you how to wire for electric
light and power, for call and alarm bells, for annunciators,
burglar and fire alarms, telephone circuits, install and manage
batteries, test circuits, locate *‘Trouble’”’ and ‘Ring Out’ circuits.

Gives all that ordinary electrical workers need and nothing
that the)"e do not need.

200 HiEee ations PRICE $1.50 POSTPAID

Electricians’ Operating and Testing Manual

By H. C. HorsTMAN and V. H. ToUSLEY.

This book was written to instruct the practical electrical
worker in the management, operation and testing of the more
important electrical devices now in use. It is of particular value
to a man in charge of a plant, as it will tell him how to Install
and operate all electrical devices, and what {s more important,
instruct how to readily locate and remedy any trouble that may

occur.
The subject is covered thoroughly and it is all entirely practical.

360 Fuges,  PRICE $1.50 POSTPAID

Modern Illumination

By H. C. HorsTMAN and V. H. TOUSLEY.

Covers Electric Lighting from A to Z and is a practical gulde
for the electrical worker or contractor, containing all the Infor-
mation needed to the successful installation of good illumination.

It is the last word in illuminating sclence and construction—
chock full of the information you want—written in a way you'll
understand.

fnsascsa  PRICE $2.00 POSTPAID
woney refanded on any of these books if you are not satisfied.

POPULAR ELECTRICITY BOOK DEPARTMENT
350 North Clark Street Chicago, Illinois
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PURE
- WATER

5 as essential to health as

‘ pure food. Filtering helps but
Joes not insure against disease

germs. Kill these germs and

you are protecting

yourself. Ozone ster-

ilized water is Free

from disease germs.

ASK YOUR
PHYSICIAN

about the importance
-~ « « Of pure water supply

and if he be honest

he will give you some

startling facts as to

the value of guard-
ing your drinking water by some reliable puri-
fying method.

THE HELD OZONE STERILIZER

affords an Inexpensive but thoroughly tested appa-
ratus which, by the pressing of a button, causes
the water you wuse to be filtered and sterilized.
The apparatus can he used any place where there
1s a water faucet and electric current,

Booklet and particulars free

THE HELD COMPANY
11-17 8. Desplaines St. CHICAGO, ILL.

o L T
:M L TR

Resident IE

13

T

Fans

Residence |-
type Electric |
Fan A.C. or [-
D.C. current,
silentrunning.
Price $9.50
delivered, prepaid anywhere in the |
United States. i

We have all types of fans in stock.

If interested obtain our Fan Catalog
and best discounts.

What the

National Electric
Light Association
—Members———

are interested in is good
lighting—that goes with-
out saying — and that
good lighting is the re-
sult of proper lighting
fixtures also naturally
follows.

New, snappy line is now
ready for those who write
for advance illustrations.

__R. Williamson & Co.—

Washington and Jefferson
CHICAGO

.| Newark Electrical Supply Co. [
i We Sell Everything Electrical 3
281 Market St. Newark, N.J. |
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FOLDING CANVAS BOATS AND CANOES
Light, easy to handle, no boathouse, leaks, or repairs. Safe mywhon .lwuyo nndy chetk nh‘mo carry. by

hand. Safo for family, or bait casting standing. Al sizes. Ribbed 1 and d

Stronger than wood or steel. Used in the U. S. Nsvy and Army, and Canadian and l‘ord(n Qo

First Prize at Chicago and St. Louls World's Fairs. We fit any of our hoats for Outbosrd lo'on. Cnhlo(m.

KING FOLDING CANVAS BOAT CO. 663 Harrison St., Kalamazoo, Mich.
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Yours for the Asking

Write for a Copy
Mailed FREE on Request
It contains a lot of information about
tools of all kinds. You'll find it handy.
We'll gladly send you a copy without
charge.

MATHIAS KLEIN & SONS
Canal Sta. 3 Chicago

=

The Latest Qn
House Wiring

By THOMAS W. POPPE
ELECTRICAL ENGINEER AND CONTRACTOR

Absolutely new and up to the minute. describing
and {llustrating all up-to-date methods of installing
Electric Light Wiring according to the latest rulings
of the National Board of Fire Underwriters. All
rystems of wiring are covered, Including the three-
wire system now so much in use. Practical dia-
grams and illustrations are given to show just how
the work is done.

It Solves All Problems
FOR THE PRACTICAL WIREMAN OR AMATEUR

and In fact contains all the essential information
for the successful wiring of a building.

Among the subjects covered are—Planning and
Iaying out the work — Locating the Meter — Meter
Connections—Feed Wires—Switches—Plug Recep-
tacles—Brackets—Celling Fixtures — Flexible Con-
duit System—Rigld Conduit System—Steel Armored
Cable System — Knob and Tube System — Various
Switching arrangements explalned and diagramed—
The easiest method of testing Three and Four-way
circuits explained and lllustrated—Current carrying
capacity of Wires—Etc.

103 Pages, 74 Illus. Flexible Cloth Cover, Pocket Size
PRICE, FIFTY CENTS POSTPAID

Money refunded if not satisfactory

POPULAR ELECTRICITY BOOK DEPARTMENT
350 N. Clark St., Chicago, Ill.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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BETTER TOOLS
- e D

Have you been dis-
satisfied with your
tools? Have they
failed to fulfill your
expectations? Then
why don’t you try

They are made for
men who know and
appreciate good
tools. The mechani-
cal principles are
correct, and the ma-
terials are selected
to give the longest
wear. Sometimes
they do cost a little
more, but the extra
valueis there to more
than repay you for
the extra outlay.

Our Catalog shows 1500 tools.
Whrite for it.

GOODELL-PRATT COMPANY

GREENFIELD, MASS., U. S. &,

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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PATENTS

TRADEMARKS AND
COPYRIGHTS SECURED
OR FEE RETURNED

Send model or sketch and description of your in-
azntitcg.l for free search of the U. S. Patent Office
co.

Our FOUR BOOKS malled free to any address.
Bend for these books; the finest publications
over lssued for free dfstrlbuuon.

HOW TO OBTAIN A PATENT. Our Illustrated 80
page Guide Book is an invaluable book of reference
for inventors and 100 mechanical movements illus-
trated and described.

FORTUNES IN PATENTS, Tells how to invent for
profit and gives history of successful inventions.

WHAT TO INVENT. Contains a valuable list of
inventions wanted and suggestions concerning profit-
able fields of invention. Also information regarding
rizes offered for inventions, among which is a
of One Million Dollars offered for one inven-
tion and $10,000 for others.
PATENTS THAT PAY, Contains letters from our
clients who have built up profitable enterprises
founded upon patents procured by us.
LIST OF PATENT BUYERS. Personal requests
and letters from manufacturers and promoters for
suggestions of new

Fatents secured by us and
deas they wish to purchase.

We advertise our clients’ inventions free in a list
of Sunday newspapers with two million circulation
and in the World’s Progress. Sample copy [ree.

Electrical Cases a Specialty. We have
secured many important electrical patents.

VICTOR J. EVANS & CO.

Victor Bldg., 24 9th St. N. W., WASHINGTON, D, C.

I NO ATTORNEY FEES UNTIL PATENT ALLOWED
8end Sketch for FREE REPORT. FREE BOOKS.
FRANK FULLER, Washington, D. C.

Any Electrical Book
on the Market

Can be obtained through our Book
Department. Tell us your wants

POPULAR ELECTRICITY PUBLISHING CO.
350 N. Clark Street, Chicago, Illinois

100 Things To Make and
20 Electrical Experiments

Are Contained in Our New Book

How to Make Things Electrical

Complete detailed directions with careful draw-
ings for building Motors, Dynamos, Toasters,
Coils, Transformers, High Frequency Appa-
ratus, and a wide range of other devices, -

200 Pages $1.50 Postpaid. 184 Illustrations.

ici Dept.
Populr Eechriity Book Dop

C.L.PARKER

Formerly Member_ Ex-
amining Cog;s. U. 8.
Patent Office.
PATENT LAWYERS
12 McGill Bldg.,
WASHINGTON, D.C.
‘qurlghts. Patent Litigation

ing, Explo:tin
rpggx?ttlte%'upox? ﬁ’qtuesg

LTS

PATENTS

! Patents, Trade Marks,
Hand

andbook for Inventors,
and Selling Inventions

P

BOOKS, ADVICE, SEARCH AND

LIST OF INVENTIONS WANTED f F R E E

Send sketch or model for search. Highest References.
Best Results. Promptness Assured.
WATSON E. COLEMAN, Patent Lawyer
622 F Street, N. W, Washington. D. C.

RICHARD B, OWEN, 6 Qwen Bldg., Washington, D. C.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



74  POPULAR ELECTRICITY and the WORLD'S ADVANCE for JUNE

One Motorcycle Tire

Holds Every World’s Record
Dominates in Sales
And Equips 3 of All the
New Machines

It is built by Goodyear—built just
the same as Goodyear automobile
tires, which have won top place in
Motordom. Consider that—one
maker holds the leading place both
in motor car and Motorcycle tires,
despite tremendous rivalry. In three
years Goodyears have gained topmost
place in Tiredom. And the only rea-
son lies in super-service proved by
millions of these tires.

Why Take a Risky Chance?

Rival makers, of course, must say,
“QOur tires are as good as Goodyears.”
But look at the evidence.

How is it that Goodyears won all
the world’s records in speed and dura-
bility tests? .

How is it that Goodyears, in the’
test of time, came to outsell all
others?

Why is it that three-fourths of all
the 1914 motorcycles come out with
Goodyear equipment?

And look at automobliles. Those tires must
also stand fearful strain and grind. And
most users meter their mileage. Goodyears
in that fleld have outrivaled all others. Now

they have won in both fields by glving most
of what you desire in a motorcycle tire.

GoonS5VEar

Motorcycle Tires

Then why take chances? No tire, In any
way, offers more than Goodyears. You pay
no more for Goodvears than for other stand-
ard makes, No good tire costs you less,
And the verdict of users—the final verdict as
rhown by sales—is that Goodyears are best.

Made with a double-thick anti-skid tread.
Made by a patent method to prevent tread
scparation. Made to hold forever the place
they hold today.

There 18 8 Goodyear dealer in your town.
Ask us for his address—also for our book
which pictures and describes the making
of Goodyear tires.

The Goodyear Tire & Rubber Co.

ron, O.
Terents, Canada Louden, England Mexice City, Mexice
Branches and Agencies in 103 Principal Cities
Dealers Everywhere

Write Us on Anything You Want in Rubber
(1535)

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The Truth About Two-Speeds

The nding season of a Two-Speed year has
opened up with the roads alive with over 30,000

TWO-SPEED
MOTOCYCLES

MOTORCYCLING interest centers today in the Two—Speed gear. Old riders

—new riders—engineers—manufacturers—all are giving their most extensive

consideration to the Two-Speed device. It has suddenly acquired a universal
acceptance as a true advancement in
motorcycle construction.

But Two-Speeds are not new to the Indian—
they are not a novelty—not a 1914 feature to
be exploited.

The Indian advocated Two-Speeds long before
other manufacturers had begun to realize
their possibilities.

Our five years’ experience in Two-Speed con-
struction—season after season of road use and
test—has made a practical piece of mechanism
with all the mechanical fallacies eliminated.

Widespread demand has created quantity
productlon, reducing manufacturing cost to a
margin below average, and has made it pos-
sible for you to purchase a Two-Speed 7 H.P.
Indian Twin for $275.00, F. O. B. Factory.

The Indian Two-Speed is the supreme type
of motorcycle. It conquers any . Wil
start from a standstill on any ridable grade.
Takes a hill like a bird. Increases wonder-
fully the flexibility and pull of the motor.
Throttles down to a walking pace in con-
gested traffic.

The Indian Two-Speed Gear is a certainty.
You should be satisfied with nothing less than
a known and proven mechanical achievement.

1914 Catalog Ready

HENDEE MANUFACTURING CO.
878 STATE ST., SPRINGFIELD, MASS.
(Largest Motorcyclel Manufacturers in the World)

Branches and Service Stations :
Chicago Dallas Kansas City Minneapolis Denver
San Francisco Atlanta Toronto  Melbourne Londoa

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



76  POPULAR ELECTRICITY and the WORLD’S ADVANCE for JUNE

Learn Practical Electricity From This Book

Practical
Applied
Electricity

By DAVID PENN MORETON, B.S.E.E.

A Complete Course
In Applied Electricity

Coveringeverylineofelectrical
work as taught in the Armour
Institute of Technology, an in-
stitution of world wide fame.

Practical Applied Electricity

is the outgrowth of actual work combined

with classroom experience. The author is

Associate Professor of Electrical Engineer-

ing at the Armour Institute of Technology.

Most of the students taking the electrical
course attend the evening classes, being employed at electrical work through the day.
The problems which confront these students are embodied in this book—one reason for
its being so practical and up-to-date. To illustrate this valuable information, careful
detailed drawings have been made under the personal supervision of the author. In plain
words, this book contains the experience of a large number of ambitious electrical workers,
gathered together by a recognized authority on the subject.

The language is so plain, and the mathematics so simple that no one can to understand. Questions
and answers given at the end of each ckapter, impress upon the mind of the reader the more impor-
tant points to be remembered. .

Subjects Covered:

The Eleotrical Oircuit and Eleotrical Terms Explained by  etc.; Btonfe Battery: Fundamental Principle; Oommercial
Means of the Water A.nnl%gy; Ohm's Law; Beries and Divided  Types; ﬁppnllcatlon' Qare of; Systems of Power Distribution;
Circujts Onlculation of the Resistance of Various Circuits Two an ree Wim: Balancers; Motor Generator Bets,
and Conduotors; Primary Batteries; Dry and Wet Cells; Vol- etc., Practical Operation ot Electrical Machinery; Connec-
tage: Internal Resistance and Polarization; How to Renew; tions in Beries and Parallel; Motor and Generator 'l'muble.;
Serfes and Parallel Connections; Tables of Data of Commer- How to Looate and Remedy Them; Electrical Lighting;

oial Types of Cells; Magnetism; Permanent Magnets; Electro- Varjous '['y&u of Incandescent and Aroc Lamps; Application
magnets, The Magnetio Circuit and Quantities Involved; f Various Types; Photometry of Lampe: The Nernst Lamp;
Magnetio Properties of Various Materials;: Magnetic Calcula- oore Tube; Mercury Vapor Lamp: Electrical Wiring; Cal-

tions; Instruments; Construction of Various Types of Amme- culation of Conductors; How to do Exposed Moulding and

, Volt Wat s, Gal ters,eto.; Oalibration  Conduit Work: How to Install and Counect Heaters, re,
of Instruments; The Dynamo; Fundamental Principle; The Generators, Fixtures, Aro Lamps, etc., Wiring Tables for
Magnetic Field: Commntation: Armature Reaction; Character- 1T asses of ork; Alternating Current Circuit:
istics of the Series, Shunt and Compound Ty?lol Generators; parison of the Direct and Alternntln%'(}urnut Ofrcuits;
Motors, Fundamental Principle; Various ygos and Their Quantities Involved:; Beries and Divided Circuits: Measure-
Application to Different Kinds of Work: Motor S8peed Control: ments of Power; Alternating Current Generators and Motors;
Vgrhblo 8peed Motors; Railway Motors; Elevator Motors,  Resuscitation; Numerous Miscellaneous Reference Tables

450 PAGES 323 ILLUSTRATIONS
siack rLexiie Leataer nivoivg Price $2.00 Postpaild
Emmmauon oner_Send in your order today, and if after looking over this book you find that

it is not what you desire, we will refund your money upon its return to
within 10 days. All interested in electricity, old or young, artisan or amateur, expert or experimenter,
own this absolute authority.

POPULAR ELECTRICITY BOOK DEPT., 350 N. Clark St., Chicago, Il
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These two men like thousands of others,
started side by side at desks in a row —eg#al.

One stood still.

Today he’s just a little older, a little more

discouraged —but right where he started.
The other, with just the same opportunity, has grown to a position of com-

mand and big pay.

The only difference is training.

Every one of the men who worked at his side had
exactly the same opportunity; just as much
spare time; just as much natural ability.

But he had the pluck 10 start and determination
to win.

Go where you will, you will find thousands of
such men who have risen from the ranks to posi-
tions as Superintendents, Managers, Engineers,
Contractors, Owners, solely through the help of
the International Correspondence Schools.

Itis just the same with you. You too can
increase your earning power just as fast and
just as far as you have the courage to.

It makes no difference what you are doing; how
old you are or where you live.

For the International Correspondence Schools
will bring right into your own home all the help
you need to train in a little spare time for what-
ever position you mark on the attached coupon.
Take the first step today!

Mail the Coupon! Now!

INTERNATIONAL CORRESPONDENCE SCHOOLS

=

] Present Occupation

|
’ Box 1102-P, Scranton, Pa.
P 121 thout farther obligatl bow 1
| ] c::;:allly tor a larger salary and advm:;el:{tﬁm posl-
tion, trade, or profession before which 1 have marked X.
[ |
Electrical Engineering Mechanical Engineer
[ | Rlectric lkJ.Tlhdn' Mechsaica] Draftsman
lectric Rallways
1 loctician =
%ymno Foreman Coatracting and Building
- - Plambiog and Hesting
g | Tel.ana ToL Eagineer .
Sividog
1 Civil Man
Automo! Running Civil Service Exame.
Agri
1
1
§ Name
]
St. and No
[}
8 City. State
(]
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Posket Knife
¥o. X0478. 3 blades
Price $1.00

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.

An All Around
Good Knife

You’ll never use anything but a
Keen Kutter pocket knife once
you’ve tried one. For your pocket
or your kit, you never did own a
knife like a Keen Kutter. The edge
it will take and hold, the snap in tl%e
springs, the stay-fast handles and
tge workmanlike appearance of a

KEEN KUTTER

pocket knife will tell you that it's
the knife for you, every time.
Keen Kutter pocket knives, like
the Keen Kutter Junior Safety
Razor, are sold with the express
understanding that the dealer is
authorized to refund the money if
they fail to make good.

*“The Recollection of Quality Remains
Long After the Price is Forgotten.’®
Trade Mark Registered. —E. C. SIMMONS.

If not at your dealer’s, write us.

SIMMONS HARDWARE COMPANY

St.Louis New York Philadelphia Toledo
Minneapolis  SiouxCity  Wichita

Automatic Stropper

wi
No. X000, Prios $1.00

13
and case.

Rasor No, K310  with
tra of bades

oe $1.00
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“Look, What a Grouch!” He Hasn’t B.V. D. On.

uN aflame—coat on arm—handkerchief in hand—head drooping—brow

S dripping—spirits low—nerves “‘on hair-trigger”’—how hot 4e is with-
out easy-breezy B. V. D.—literally ‘‘rolling in discomfort.”’

They swing along, unmindful of the heat, heads high, eyes bright, bodies

cool, mindsclear, muscles taut and facultiesalert. Yoz—on with B.V.D. and

Jeel and Jook cool. Stopat the first store you cometoand say, ¢‘I want B.V.D.”

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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POPULAR ELECTRICITY BOOK DEPT.
350 N. Clark St., Chicago, 11l

I enclore $1.50 for which send me

Wiring Manual,” as advertised.
It is understond that same may be returned wlithin 10
days, if not satisfactory, and money will be refunded.
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