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More White Trucks are put
into service each year than
trucks of any other make.

It is a significant fact that the majority

of these trucks are purchased in fleets by

large motor truck owners whose only

criterion of value 1s performance in terms
of eventual cost.

THE WHITE COMPANY
CLEVELAND

© 1916 SCIENTIFIC AMERICAN, INC




December 2, 1916 SCIENTIFIC AMERICAN 489

Dec.2 to DecO

MERICAS FLECTRICAL\VJEEK

@ 18 Lo Man’s Mightiest and
,.Tﬁmmﬁ' Readiest Servant

i = e R o=

g-_~,,,:-_«_,r;-,;ﬂ,,::l;;1gg;e;vugg”, oy Electricity can supply the highest
e o demand i why ::ff:::.'ﬂ.';...:\i;\, ¥ rated power the mind can conceive.
Electricity can be made to exert the

gentlest energy that can be imagined. ™%
And at both extremes it lends itself toabsolutecontrol.

The fabled powers of Aladdin sink into insignificance
beside the real, every-day miracles of Electricity.

No other kind of power is so flexible as electric power.

Electricity turns the concrete mixer or the electric
fan; operates the great lathes of the machine shop
, or the needle of the dressmaker; the great truck or
I e the housewife’s washing machine.

w—=yon will be surprised gt the wouderinl varlety,

Electricity is clean power and instant power. It is
on tap everywhere and anywhere, at the simple pres-
sure of a button, or the closing of a switch.

Electricity is light, heat, and power, shorn of the old
time dangers of operation; the open flame and naked
fire are made things of the past; the shafts and belts
of the factory have been superseded.

Whether generated by great steam turbines or by mountain
streams, Electricity is always the same. It is power purified,
safeguarded and delivered perfect at the point of use.

And the best of Electricity is its ever growing economy. Elec-
tricity knows no waste.

he th t h . it offles, s of o - .
Dt i s Tiavd o€ Ight, They will atand forth See your power company. They will give you expert assistance
trom the darkness, drawing poople Lo yoor town, in- without charge.

ereasing elvle pride, helplng your merchanis. Ask
AMERICA’S ELECTRICAL WEEK

the lightlng company in your eity,
is a nation-wide movement participated in by every branch of
the Electrical Industry, to educate and inform the public of the
manifold and growing advantages and uses of Electricity.

The functions of the Society are purely educational and inform-
ative, with a view to the best results from Electrical Service.
Keep the address for reference and write whenever you have
occasion.

‘” ﬁ The Society for Electrical Development, Inc.

The Society asked
the greatost artists United Engineering Societies Building

In America o ex-
press in the forinof

i 2| ﬁ?’,z;ﬁ:;:f;gg 29 West 39th Street
A n Posdter won
MODER : el New York

ests  more  about

ALADDIN ~ : ey

Do It Electricall
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Muscle power accomplishes its

utmost when 1t uses the worm-drive
principle—so does motor power

Several hundred times
his own weight a man can

1ift with a little hand-
screw—a jack.

Applying the same sort
of leverage, the worm-
drive of a Packard motor

“truck makes utmost use

of the great power which
the engine develops.

It takes hold without
shp or jerk or lost motion.
It works silently—in a
bath of oil that provides
continuous and perfect
lubrication. It gives more
miles and more tonnage

Ask the man

H ST
“TRUCKS

per gallon of gasoline
because 1t turns more of
the motor’s power into
transportation.

Itkeeps on economizing
because 1tsefficiency never
falls off. It 1s practically
wear-proof and fool-proof.

Seven worm-drive
Packard models—one to
six and one-half tons. The
one best truck for every
hauling service. Let one
of our experts help you
choose. Write us at
Detroit or telephone the
nearest Packard branch.

who owns one

HAINLESS

T T i

—
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A Reservoir That Will Float
A German Solution of the Difficulties of Subaqueous
Concrete Work
By J. ¥. Springer
HE problem of constructing concrete works beneath
the surface of the water is one that has engaged
the serious attention of engineers all over
the world., The earlier methods of de-

bottom would consist of porous gravei, there could be
no possibility of unwatering the site and maintaining
it dry. If the side walls were made thoroughly tight,
and securely pinioned to the soil back of them, a con-
crete bottom would have solved the problem; but it
would have been necessary to lay this at least 40

lowever, made the floating caicson method possible. In
the neighborhood of the site is & stream whose upper
surface is some 43; feet higher than the ground water
level. The idea was accordingly conceived of con-
structing the basin in the dry at a location clese to
the site and at such a level that water admitted from

the stream would float the structure. If

positing concrete in bags or of dropping it
without any protection through the water
are apparently obsolete, or nearly so.
Highly approved practice permits the lay-
ing down of concrete by means of the
tremie, provided the proper technique is
followed. Indeed, the modernized methods
of handling concrete by means of the
tremie promise to become the standard
procedure. But alternative methods exist,
and will apparently continue to be used,
since they give good satisfaction in many
connections.

For instance, concrete is often placed
below the water level with the assistance
of the open coffer-dam. By this procedure
the water is simply dammed off from the
building site on all sides and the concrete
laid in the dry. This is the method that

this could be done, then the basin might
be floated to a position exactly over its
final place and proper means taken to
sink it. This plan was carried out.

The structure itself was given a height
of 8 feet. There was therefore available
for flotation purposes about 414 feet of
water. It was hardly practicable to use
the whole of this depth for the sub-
mergence of the basin; a certain amount
of water was ne¢eded under it to develop
the upward pressure necessary for flota-
tion and to provide against irregularities.
The facts that the specific gravity of
concrete is low, and that the structare
could be made with a decidedly thin shell
by the advantageous use of internal
braces, made it possible to flpat the basin
with much less than the maximum avail-
able submergence. When finished and

was employed in the construction of the
great concrete dam and lock across the
Mississippi at Keokuk. In another sys-
tem concrete is placed beneath the water

Construction site with frames ready for pouring

cured it drew a trifle less than 31-3 feet.

Naturally, a structure like this had to
depend largely upon steel reinforcement
for the strength necessary to withstand

in an atmosphere of compressed air. This
process has been frequently used in the
placing of the concrete in the bases and
cores of the foundation piers for such tall
and heavy structures as the Woolworth
Building, the Singer Tower, etc.

There is still another method, analogous
in a way with the mode of construction
utilized for the collapsed central span of
the Quebec Bridge. That is to say, the
shell of the structure is put together at
any convenient point, and then floated to
the final position. Naturally, in doing this,
the shells have to be designed to displace
their weight of water with incomplete sub-
mergence. The specific gravity of concrete
is about 2.33. Accordingly, the volume of
the concrete in the shell must be consider-
ably less than 0.43 of the gross volume of
the entire mass. It is necessary also to
provide against the hydrostatic pressures

the water pressures on sides and bottom.
The manner in which this need was met
is very well shown in our illustration.

The casting of the basin was done in
a pit whose floor was carefully prepared
to give proper rigidity and drainage and
to prevent adhesion of the basin. After
being poured upon this surface, the basin
was given six weeks to mature.

The adjacent and final site was of course
prepared before the basin was shifted.
‘When completely excavated, it contained
water reaching nearly to the level of the
construction floor in the other pit. After
a suitable surface was gotten ready be-
neath this water, the two pits were thrown
into one and water admitted from the
stream, converting the two sites into one
large pool with a sufficient depth of water
to float the basin. The big ungainly con-
crete box was then dragged over to its

which must he supported by the sides and
bottom. The proper strengthening of the
bottom especially of an extensive shell
may become a considerable problem. The

Interior

of the basin, showing arrangement of side and bottom bracing

proper location.
It had been proposed to sink the basin
to its final level by loading it. This plan

method Lias always the great advantage of
curing the concrete in the dry. If the
structure is to be solid, it is bwilt and
floated hollow, and filled after it reaches
its permanent site. This procedure has
heen carried out in connection with harbor
improvement projects in Kobe, Japan, and
Victoria, British Columbia; and a note-
worthy inland application has been made
at Strassburg, in Alsace.

A large basin was required here in con-
nection with the disposal of part of the
surface water from sudden downpours,
the basin being planned to receive and
accommodate temporarily all water be-
yond the immediate capacity of the over-
flow conduit. - It was to have horizontal
dimensions of 49 x 164 feet.

The site is a low-lying one, where the
ground water is encountered about 5 feet

esh'- 5

was abandoned, in part at least, and the
water withdrawn by pnmping until the
natural level of the ground water had
been attained. During this process, sand
was sucked out of the gravel at one end
of the site, weakening the bearing ca-
pacity. Moreover, it will be readily
understood that perfect leveling of the
permanent bottom could not be attained,
since this work bhad to be done under
water. As a consequence of the irregu-
larities thus existing, and of the sub-
sidence of the gravel bed mentioned, there
were produced considerable stresses in
various parts of the big box. The bottom
slab, however, proved to be sufficiently
elastic to accommodate itself to the re-
sultant bending movements.

In the work, mentioned above, at Vie-
toria, B. C., concrete cribs SO by 35 feet

below the surface. The structure was of
course to be a hollow one when finished.
The side walls of & big coffer-dam might have been
constructed of sheet piling, entirely enclosing the site,
and keeping the water from entering from this guarter
when the earth was removed from inside. But the
bottom of the excavation would still remain. As this

Flosting the concrete basin to its permanent site, Note the concrete skiff

inches thick in order to overcome the upward thrust
of the water from a head of 81-3 (5 4+ 31-3) feet.

This would have been quite expensive, not merely
on the ground of the concrete used, but on that of the
additional excavation necessary. Natural conditions,

© 1916 SCIENTIFIC AMERICAN, INC

in section and 39 feet high were floated
to position and sunk. Individually these
‘cover a much smaller area than the
Strassburg basin; but the height brings the gross vol-
ume up to a very respectable total. The sinking was
here provided for by the opening of sea valves. Fifty-
four of these cribs were used, and they had to be floated
3 miles from the point of launching to the final position.
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The object of this journal i8 to record accurately and
lucidly the latest scientific, mechanical and industrial
news of the day. As @ weekly journal, it i8 in a posi-
tion to anneunce interesting developments before they
are published elsewhere,

The Editor i8 glad to have submitted to him timely
articles suitable for these columns, especially when such
wrticles are accompanied by photographs.

The Scientific American and the Electrical Week

EGINNING to-day, December 2nd, the entire coun-
B try is joining in a week’s celebration of the mar-

velous progress of electricity and of the practical
achievements in this field of industrial activity. Elec-
trical shows are being held all over the land, and by
means of lectures, street parades, store window exhibi-
tions and the like, the people of America are being re-
minded of the debt we owe to electricity.

It is particularly fitting that America should celebrate
an electrical week for in no other land has so much been
done toward the development of electricity. In electri-
cal progress we have been the leaders, It is fitting also
that the ScienTiFic AMERICAN should join heartily in
this celebration for the history of the ScrENTIFIC AMERI-
CAN is coeval with that of commercial electricity.

It was in 1845 that Charles Wheatstone and W. F.
Cooke substituted electro-magnets for permanent mag-
nets in electro-magnetic machines. This practically
marked the birth of dynamo-electric machinery. It was
in the same year that the SCIENTIFIC AMERICAN was
born and since that date, only one year after the success-
ful opening of Morse’s experimental telegraph line be-
tween Washington and Baltimore, the SCIENTIFIC AMERI-
caN has been writing the history of electricity week
by week. This chronicle started two years before the
birth of Thomas Edison. In it may be found all the
achievements of electrical inventors during the past
seventy-one years. It is therefore with justifiable pride
that we join in celebrating America’s Electrical Week.

In the following pages will be found articles by
authorities on the present status of various branches of
electricity, with hints on future developments. Our
land is such a progressive one, our people so taken up
with the work of to-day and to-morrow that we have little
time for reminiscences. For this reason we have
omitted historical matter and devoted these pages to the
story of electricity of the present and the future. There-
by the ScienTiFiIc AMERBRICAN is merely continuing its
biography of electricity.

Electric Drive for Rolling Mills

HE driving of rolling mills is one of the most
puzzling problems the power engineer is called

l upon to solve. The difficulty arises from the very
quickly changing character of the load. Before the billet
is entered between the rolls the only work the steam
engine or the motor is required to perform is the very
trifling amount necessary to turn the rolls themselves.
But immediately the rolls take hold of the billet the
power rises to a maximum, which may be several hun-
dred or several thousand horse-power, according to the
size of the rolls and the nature of the work they have
to perform. Then when the billet emerges from the
rolls on the other side, the whole of the power previ-
ously absorbed is instantaneously set free, the pull on
the engine or motor reverting to the initial conditions.
The period of rest, however, is very short, only sufficient
to allow of the billet’s being re-entered between the rolls
for the return pass; and again as soon as it is so
entered and the rolls have gripped it, the power rises
to a maximum, though usually, by reason of the re-
duced cross-section of the billet, not quite so high as the
first. This alternate no-load and full-load goes on until
the billet has made all its passes; the power required
being less at each pass, but for a longer period.

The first difficulty that confronted the eleetrical
engineers in their attack upon this problem was the
question of meeting the requirements of the generating
station. It is a very serious matter to any generating
station to be subject to such very violent fluctuations in
the demand for current. Where lights are supplied
from the same service, it would mean a universal

SCIENTIFIC AMERICAN

dimming of these at the moments of maximum load.
And in addition to the very obvious strains imposed
upon the generators, it happens that with modern meth-
ods of electric power distribution over large areas by the
aid of three phase alternating currents, heavy demands
for current lead to somewhat serious induction troubles.

The difficulty has been met in the same manner as
with the colliery winding engine; in fact, the apparatus
employed for driving rolling mills is a development of
the electric winding engine. A large fly-wheel again
employs the useful office of absorbing the power that
would be running to waste in the intervals between
the different passes, and giving it out to aid the current
taken from the service during the heavy starting and
accelerator periods. The interposition of the fly-wheel
protects the electric supply service from the heavy
demand that would be made upon it during the early
portion of each pass if there were no. such attach-
ment. The full power released by the emergence of the
billet from the rolls is of course not available to assist
during the starting period, as some is eaten up in over-
coming the friction of the fly-wheel itself and it may
be of other parts of the machinery; and therefore th=
economy to the user is not so great as it would be were
he allowed to take directly from the service all the cur-
rent he requires. On the other hand, if a central sta-
tion did allow such an arrangement, it would be obliged
to make higher charge for the current, and the cables
employed to deliver it to the iron works would have to
be very large in order to avoid a lowering of the
pressure at the motor, of considerably greater magnitude
than necessitated by the starting requirements.

What Will We Do for Science?

T is but a short time since one of the livest issues
Iconfronting the scientific world was the problem of

impressing the lay mind with the paramount import-
ance of organized scientific research on a grand scale.
Two years of world warfare have done what decades of
exhortation could not have accomplished. On"all sides
the point is conceded ; deliberate and intensive investiga-
tion of all fields of pure science and science as applied to
engineering and production has at last taken its proper
place in the national and individual consciousness.

Are we going to let it go at that? Is this, like so
many other things, to be accepted and promptly forgot-
ten, put to rest in the limbo of the things we know and
never think about? Is it to be laid upon our mental
table, thus becoming everybody’s business and therefore
nobody’s business? Will we in the future leave this
vital factor in our national existence, as in the past we
have left it, entirely in the hands of the few who look
for direct and rapid financial profit from some isolated
phase of it? Or will we take it out of the world of busi-
ness, with its insistent demand for immediate commer-
cial results, and put it under such auspices that the
larger problems may be approached with a proper
scientific spirit and with due regard for their manifold
correlations?

Within the next week or two Congress, in regular ses-
sion assembled, will decide what the answer shall be for
the year 1917. The Federal Government has for some
time possessed, in the Bureau of Standards of the De-
partment of Commerce, an ideal agency for the prosecu-
tion of the work of which we speak. Our readers will
recall that in our issue of July 8 some idea was given
of the activities of this Bureau, and their broad applica-
tion to practical manufacturing problems. But such
work requires money. The investigations in a given field
which can be conducted on $100,000 exceed in value far
more than ten times those which are possible on $10,000.
And in all fields combined, first class work is a matter
of several millions rather than of several thousands.

In past years Congress has seen fit, here as elsewhere,
to economize on the smaller and less spectacular aspects
of the government’s work so that it might with a clearer
countenance of virtue squander the public funds in large
and spectacular ways. And this year, unless the legisla-
tive mind can be made to see the error of its ways, the
same procedure may be looked for. Special committees
have charge of military, naval and postal appropria-
tions, of the budget of the Department of Agriculture,
and of the other items of the government’s expenditures
which can in any way be construed as political issues or
vote-getters. But the Department of Commerce is not so
fortunate as to fall in this category. It is cared for in a
General Appropriations Bill, along with a countless
horde of other items---executive, judiciary, etc., etc,,
etc.—which are supposed to make no appeal to Vox
Populi. And where all the tendency in the special ap-
propriations is toward inflation, in the General Appro-
priations Bill it is always the case that economy is the
watchword. Congress goes merrily on year after year,
saving its pennies and spending its pounds.

The requests of the Bureau of Standards, as em-
bodied in the preliminary estimate submitted to the
general appropriations committee, are always modest.
They are always cut in half or quarter or even smaller
parts. This year, in view of the tremendous field before
the Bureau and the necessity, greater than ever, of
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covering it well, its requests are more than modest. They
should be granted in toto, even if Podunk Four Corners
has to go without its new postoffice and the dredging of
Gooseberry Creek to make it navigable for rowboats of
deep draft as far as Blaney’s Bridge has to be postponed
for another year. Of utmost importance to the Bureau
and to the Nation, they are so insignificant beside the
grand total of our expenditures that there can be no
possible warrant for applying the cheese parer to them.
It is sincerely to be hoped that Congress can be made
to see the matter in this light, and to set a precedent
of giving this most worthy of Government Bureaus
what it honestly requires.

Congress and the Water Power Problem

N the undeveloped water power of the United States
Ithe country possesses a national asset whose potent

value is too little appreciated. Estimates based on
careful surveys give the total capacity of all the sites
at which water power could profitably be developed as
60,700,000 water horsepower, this total including both
water power that has been developed and that which is
now running to waste. Expressed in terms of steam

. horsepower, this would represent the consumption of

340,000,000 tons of coal at an expenditure of $680,000,000
per annum. Of this total some 6,538,434 water horse-
power is now being developed, which is only about 10.5
per cent of the whole amount. Furthermore, the develop-
ment of water power is to-day practically at a standstill,
and this for the reason that the necessary capital cannot
be induced to invest in water power projects.

The reason that it is difficult to secure the large
amounts of capital which are necessary to finance
hydro-electric projects is to be found in the unsatisfac-
tory character of the laws, Federal and State, covering
the acquisition and use of water power. It goes without
saying that all legislation affecting the development of
our national resources should look both ways; on the
one hand, it should protect the interests of the country
as a whole, and on the other, it should Invite the activi-
ties of the engineer and capitalist by assuring the inves-
tor of the unhindered development and permanent secur-
ity of his investment.

That these results are not secure under the present
laws is shown by the fact that of the total existing de-
velopment, 3,500,000 horsepower have been developed at
sites not requiring Federal permits, while less than
2,000,000 water horsepower have been developed at sites
requiring Government permits. That is to say only 3.9
per cent of the water horsepower available at sites re-
quiring Federal permits has been developed, while 25.2
per cent of the water power available at sites not re-
quiring such permits has been developed. If these figures
prove anything, they show that water power develop-
ment in this country has been held back by the want of
reasonable laws governing the Federal authority under
the granting of such permits.

It has been urged that there exists a monopoly in the
ownership and control of hydro-electric power in the
United States; but facts brought out by investigation in
the report on the subject of water power development
made by Mr. Merrill to Congress, show that not only
does such monopoly not exist, but it is not even threat-
ened. We have seen that at present only 10.7 per cent
of the total available water horsepower in the country
has been developed, and it must be evident that even if
this entire development were in the ownership of a sin-
gle corporatiom it would not constitute a monopoly of
the available water power, or anything approaching it.
In the report referred to, it is shown that eighteen Pub-
lic Service corporations control a little over 35 per cent
of the total six and a half million water horsepower de-
velopment. Even if the eighteen corporations were con-
trolled by a single interest it would not constitute a
monopoly of existing developed water power. Particu-
larly will this appear when we consider the vast avail-
able water power open to development by competitors
as soon as reasonable legislation has been passed.

Furthermore, the principal uses to which hydro-elec-
tric water power will be put are such as will tend to-
wards a wide diversity of use and ownership. Thus,
hydro-electric power will take the place of steam for the
operation of railroads. It will give us cheap and un-
breakable rails, rolled from steel made in the electric
furnace. It will give an enormous stimulus to the vari-
ous electro-chemical industries; and, by means of
nitrate fixation in the atmosphere, it will furnish an
abundance of relatively cheap fertllizer ror the farmer.

The SCIENTIFIC AMERICAN gives place to no one as the
earnest advocate of the conservation of our natural re-
sources. But we believe that some of the leading advo-
cates of conservation have allowed their zeal to run
away with their judgment, and that they have lost that
perspective view which is necessary in considering all
great national questions. There should be regulation and
most careful oversight in granting permits for the use of
water power, of course; but it is possible to conserve in
a broad and generous spirit, free from class prejudice,
and aiming, first and last, at the general good of all
concerned.
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Electricity

Variety of Flashlamps for Londoners.— According
to the Electrical World, electric “ eyes” in studs and
buttonholes have been added to the endless variety
of pocket flashlamps as aids to London people in their
movements after dark. Women in the West End have
been noticed of late using tiny electric bulbs, which
are connected by a cord to a battery.

Cost of Electric Welding.-—~Recently compiled figures
on electric welding in railroad shop repair work are
of interest. One railroad company which employs
this method reports that the total cost of this process
during one week was $106.62, while the cost of the
same work if done by other means would have been
$1,779.04, representing a net saving of $1,672.42 in favor
of electric are welding.

Handy Switches for Electric Appliances, which are
introduced in the flexible current-supply cord, are be-
coming more and more popular. These switches, made
in a variety of styles, serve two purposes: first, they
make the turning on and off of the current a simple
matter, since it is not necessary to reach up for the
usually inconvenient socket; second, they take the load
off the socket and insure safety.

Lighthouse Helmets for London Police.— Another
novelty of darkened London is a policeman’s helmet
provided with a small electric bulb on the very top,
serving as a sort of a beacon to pedestrians and street
traffic. The electric bulb is connected to a battery
fastened on the belt of the * bobbie,”” by means of a
flexible conductor.

Flood-Lighting As a Means of Renting Apart-
ments.—Not so long ago Mr. Roy M. Gregg, manager of
a real estate property in Kansas City, Mo., made a
tour of the East with a view to gathering ideas on
flat management and marketing. The big idea that
Mr. Gregg brought back, however, was the flood-lighting
of office buildings. So upon the completion of a block
of apartments he decided to flood-light the three-story
buildings by night to direct attention to them. His
plan was more successful than he had anticipated; in
less than a month he leased 44 apartments.

A Lamp Whose Cord Is Always the Proper Length
is among the recent electrical novelties. It is provided
with a reel which carries 30 feet of lamp cord and
fastens to the ceiling or beam by means of a swivel
joint. The swivel joint enables the user to walk in
any direction, and an automatic lock holds the reel
after the lamp cord has been paid out. A slight pull
forward unlocks the ratchet and the reel turns in the
opposite direction, winding up the cord. The height™ ~
of the lamp can be maintained at the desired point,
each time the cord is wound back, by means of a
stop plug on the cord.

Sorting of Beans by Electricity.—A most mngenious
application of electricity is covered in the invention
of A. Weigl of Munich, Germany. Its object is to
sort coffee beans by color, and each bean is subjected
for a short time to a conctant beam of light which
is then reflected to two selenium cells. These control
electrically the movement of a hopper which deposits
the bean into one of several receptacles. This method,
which depends upon the reflecting power of different
colored beans, appears to be rather intricate, and in
view of the slowness with which the average selenium
cell functions, it would be interesting to know how
fast the machine can operate.

Disappearing Footlights.—For the stages and plat-
forms of auditoriums, halls, theaters and churches,
where a footlight is sometimes required but at other
times would be in the way, there has been developed a
disappearing footlight. It consists of a complete sec-
tion 3 to 5 feet long, which can be mitered to fit
any stage curvature, or in longer straight sections. The
new footlight can be provided with a single or double
row of lamps with two or more color combinations.
The top of the footlight is inserted flush and floored
in to form a part of the stage floor. The footlights
are mounted on the lower side of the door which is so
hinged that by pulling it up a slight distance the lamps
are brought into position. Ordinarily, the door is closed,
and the footlights are not in evidence.

Telephoning from a Tug Beoat is soon to be re-
alized on the craft engaged in New York harbor
service for the Lehigh Valley Railroad. It is planned
to equip the pilot house of each tug with a standard
telephone instrument, so that the captain can get in
touch with the tug dispatcher the moment the tug
touches one of the company’s piers, over a private wire
leased by the railroad. Cut-in boxes are now Leing
installed on the ends of each of the Lehigh Valley piers
in New York, Brooklyn, Jersey City, and the Bronx.
Connections between the cut-in boxes and the telephone
apparatus aboard the tugs will be made by flexible
cables, with the same facility as the tying up of a
boat to the pier.
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Solar Eclipse of 1918.— the U S. Naval Observatory,
with the coiperation of the Weather Bureau, is pre-
paring for publication a pamphlet giving astronomical
and meteorological data relative to the total solar
eclipse which will be visible over a wide range of
longitude in the United States on June 8th, 1918.

The Warner and Swasey Observatory. — According
to Popular Astronomy the private observatory which
Messrs. Warner and Swasey, the well-known instru-
ment makers, have maintained for the past twenty-five
years in Cleveland is to be given to the Case School of
Applied Science and moved to the campus of that in-
stitution. The donors have also undertaken to enlarge
the building by the addition of two wings.

A Report on the Moon.— Those who deplore the
fact that observations of lunar topography and possible
changes therein are neglected nowadays by the ma-
jority of astronomers will be gratified to note the large
amount of interesting material collected in the seventn
report of the lunar section of the British Astronomical
Association, just published. This report contains an
extensive collection of drawing and detailed descrip-
tions from many observers., Prof. W. H. Pickering
presents an epitome of his well known views on the
subject of lunar changes.

The Best Time to Observe Mars.—In one of his re-
cent lectures the late Prof. Lowell took occasion to
correct the belief, widespread even among astronomers,
that the near or so-called “ favorable” oppositions of
Mars are best suited to the observation of the canals.
The facts are, it appears, largely the reverse, for it
happens that the earthward presentations of the hemi-
sphere where and the season when the canals are most
visible occur together during the farther oppositions of
theplanet. The opposition of last winter was one of these
generally neglected but actually favorable occasions.

Stereoscopic Views of the Sun..— The stereoscope
has recently been applied by Prof. Hale to the study
of the sun. Two photographs of hydrogen flocculi
surrounding a large sunspot group near the sun’s limb
were taken with the spectroheliograph at an interval
of seven minutes, giving just about the minimum
angular separation of the objects sufficient for stereo-
scopic vision. Viewed through the stereoscope these

pictures give a distinct effect of relief, and Prof. Hale _

believes this process may aid in clearing up some of

the questions referring to relative levels of solar
features,

Comet or Meteor?—On the evening of May 4 Messrs.
Perrine and Glancy observed at Cordoba Observatory
{Argentina) an object resembling a comet, with a tail
eight or ten degrees in length, but showing the un-
heard of proper motion of 10 degrees within an hour,
at the end of which time it had passed below the hori-
zon. If it was a comet it must have been very near
the earth to show such a displacement. It was moving
toward the sun, the shape of the tall was fairly perma-
nent, and the tail was, as always in comets, directed
away from the sun. An alternative possibility is that it
was a meteor trail of unusual persistency, but it did
not undergo the distortions to which such trails
are generally subjected by shifting air currents; pos-
sibly because it was at a very high altitude, where at-
mospheric movements are supposed to be comparatively
uniform. A telegram was sent to Harvard Observatory,
in the hope that the object might be picked up by
northern observers, but no other observations seem to
have been reported.

The Parallax Campaign.—A feature of the recent
(nineteenth) meeting of the American Astronomical
Society was the series of reports on the measurements
of stellar parallax in which a number of observatories
are now coioperating. The principal observatories iden-
tified with this work are Greenwich, Mt. Wilson,
Yerkes, Allegheny, McCormick, Sproul, Dearborn and
Van Vleck. The last named, situated at Middletown,
Conn., is not yet actually taking part in the observa-
tions, as the 18-inch object-glass ordered for its new
telescope has not yet been obtainable on account of the
war. The equipment at Sproul Observatory, Swarth-
more, Pa., has only recently been installed, but the
director was able to report parallaxes for 64 stars.
The work at Sproul is confined chiefly to visual binary
systems, though some large proper motion stars have
also been observed. At Dearborn Observatory, though
many photographic plates have Leen made in this work,
only a few have been reduced, owing to defects in a

measuring machlne, which had to be returned to the

makers, From McCormick Observatory 96 parallaxes
were reported, as the result of two years’ work.
Adams, of Mt. Wlluj&xi, reported tests, by his new
method of line inten&[ , of 28 parallaxes obtained by
Van Maaneu.‘with-.t_li'i ﬁ)—_inch reflector. The relative
intensity of certain l1iées-in the spectrum of a star gives
an indication of the star’s absolute luminosity, from
which, knowing the observed brightness, the parallax
may be deduced.

© 1916 SCIENTIFIC AMERICAN, INC

493

Invention Notes

Death of an Electrical Inventor.—There recently
died in Baltimore, Md., James Frank Morrison, who
was the inventor of a number of electrical devices and
the pioneer in many important electrical movements
and enterprises. Mr. Morrison began his electrical ca-
reer in 1862, when he entered the telegraph service of
the Baltimore and Ohio Railroad Company. In 1878,
while night manager of the Western Union Telegraph
Company, he built what was then regarded as a long-
distance telephone line, extending 200 miles from
Georgetown, near Washington, along the Chesapeake
and Ohio Canal. From 1880 to 1887 he was identified
with one of the pioneer motor service companies, and
did much work in the development and commercializa-
tion of the series motor.

New Tire Testing Tank— The tire-testing tank in
the average garage is generally a disreputable bit of
equipment consisting of an old tub or half a barrel,
filled with water which has done repeated service until
it is so dirty that it is with difficulty that any leak in
the tire is located. A new testing tank which is being
called to the attention of the trade is made of glazed
porcelain and stands on a pedestal which makes the
use of the tank much more convenient than the tub
reposing on the floor, and renders observation of the
tire much easier. The glazed surface of the interior
of the tank plays a valuable part in locating the leak
by reflecting the bubbles as they rise from the inflated
tube submerged under the water. When desired
this apparatus may be connected to the regular

water supply so that clean water may be had at any
time.,

Wood Block Floorlng for Factories.— The advan-
tages of the wood-block flooring have been made avail-
able for shops and storehouses, by a recent invention
which greatly simplifies the matter of laying it. The
virtues of the wood block with the ends of the grain
exposed to the wear and tear of service, have been
recognized for a long time; but it has been found
tedious to lay and therefore costly, as the pieces had
to be placed separately. In the new invention, how-
ever, the pieces are secured to a foundation by dove-
tailing, and the flooring is laid in strips in much the
same manner as ordinary boards. The individual blocks
are of yellow pine with the ends up, measuring 11, by
3y, inches, and 1 or 2 inches thick, according to the
character of the intended service. The advantages of
the wood-block flooring are durability, resiliency, dry-
ness and silence.

A Shingle That Resisss Exposure to Flame,— The
shingle industry has been hard hit recently by legis-
lation in various localities, which bars this roofing
from the fire limits. In consequence, efforts have been
made to arrive at some method of .treating the shingle
to reduce the fire risk and to restore it to its old-time
popularity. Some tests were recently made at the
University of Iowa, which seem to indicate that the
desired goal has been arrived at. Arthur Brend of
Badger, Iowa, formerly a student at the university, has
compounded a solution which was under test. A piece
of wood ¥,-inch thick was saturated with it, and after
being immersed in running water for forty-eight hours,
was dried and submitted to the action of the flame
from a bunsen burner. After an hour the wood was
unaffected except for a slight charring at the point of
contact. The temperature of the flame was between
700 and 1000 degrees F., a much higher temperature
than would Le experienced in a conflagration. Mercury
salts which have been used for the purpose are so
costly as to make their use almost prohibitive, and zinc
chloride washes out after exposure to the weather; but
the new solution is said to have none of these disad-
vantages.

The Electrical Detection of Mine Gas.-—An elec-
trical apparatus for detecting the presence of mine
gas, developed by C. M. Means of Pittsburgh, is so
dellcate in its operation that methane in the air in
quantities as low as 0.5 per cent is instantly discern-
ible; but the most practical form of the invention is
intended to indicate the presence of 2 per cent or more
of gas, as this is adequate for all ordindry purposes.
The apparatus has been designed to meet the: demand
made by the increasing use of self-contained electrical
portable lamps in the coal mines, as with them the
miner is without the means of arriving at any deter-
mination of the character of the air in which he is
working. The device is supplied with two glowers
side by side and enclosed in gauze and glass. By
pressing a button the current from a battery causes
these glowers to heat to a dull red. In air containing
no inflammable gases these are of the same color, hut
with a small proportion of methane or other inflam-
mable gases in the air, one of the glowers will increase
in temperature and luminosity, while the other will
show a decrease. The glowers are properly guarded
so that there is no danger attendant upon the use of
the detector.
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Installation of 350 electrically-heated jacketless glue pots

Electrically-heated japan-baking ovens in an automobile factory

Electric Heating in the Industries

A Constantly and Rapidly Growing Field for the Application of Electricity

HE past year or two has demonstrated conclusively

that there are numerous manufacturing operations
where electric heating, despite its high initial cost ana
after taking every factor into consideration, is the maost
satisfactory agency in carrying out certain important
heat-treating processes.

If the applicability of electric heating were to he
judged solely by its initial cost as compared to other
forms of heating, it would seldom survive the first
phase of an analysis; indeed, there would be no
analysls, for the cost would be an item immediately
apparent. Such is not the case, however, for it is now
a recognized practice not to consider the relative cost
of electricity and gas, oil, coal, and other fuels, in
passing upon the applicability of electric heating.
There are other factors of far greater importance which
must be considered, such as the improvement in quality
of work; rate of doing the work, that is to say, in-
creased production; reduction in floor space occupied
by equipment; ease of handling the work ; reduction of
fire and explosion hazards; improvement in sanitary
conditions ; elimination of transportation and storage
of coal, oil, gas, and other fuels; and similar con-
siderations.

Electri¢c heating can rarely be standardized for each
industry as a whoie; each application must be con-
sidered as a separate problem, lest electric current be
misapplied in heating operations and thereby retard
what is regarded as the most promising load builder for
central stations. Even the limited number of industrial
heating devices which can be considered commercially
standardized, offer opportunities to add greatly to the
connected load of the power companies; and such-appli-
cations as the baking of japan, foundry cores, and bread;
drying paints and insulation materials; melting wax,
brass, and white metals; boiling varnishes; heating
glue, soldering irons, etc.; and sherardizing metal, offer
extensive fields for the exploitation of electric heating
and the taking of load which, in a great many instances,
is for the off-peak period which every power company
is anxious to fill out.

Typical of the many forms of electric heating are

the new japanning ovens, core ovens, bread ovens, the
melting of brass, and sherardizing. Of late, notable
progress has been made in applying electricity to the
baking of japan, and in one plant alone some 20,000
kilowatts of current are used for this purpose, while in
another company ovens are being installed of 15,000 to
20,000 kilowatts capacity. Still another manufacturer

Electric core-baking oven’

is using about 3,500 kilowatts; and numerous installa-
tions have lately appeared, ranging anywhere from 50
to 250 kilowatts per equipment. It is said that to-day
there is a total of at least 51 companies using elec-
tricity for baking japan, representing in the aggregate
a connected load of about 45,000 kilowatts,

Some progress has been made in equipping core-
Laking ovens with electric heating apparatus. and the

Koy

results are said to promise much for the future. The
writer’s attention has been directed to an oven for
baking cores used in the manufacture ¢f small brass
and copper castings, where certain portions of a given
casting are of considerable thickness while other por-
tions are guite thin. Such cores, obviously, are difficuit
to bake properly, especially if the temperature is not
maintained at the correct value; for incorrect tem-
perature may cause the thin portion to be overbaked,
while the thick portion may be underbaked. Before
the particular oven in question was changed, there
was a large loss of cores due to the difficulty of main-
taining an even temperature; but since the oven has
been electrified the operator reports that not a single
core has been lost. And, while better castings are now
obtained, there is a saving in time ranging from 25
to 30 per cent in the baking process. On the other
hand, where cores are of large dimension and the cast-
ings need not be accurate as regards sharply defined
edges and faces, electric current may not always offer
sufficient advantages to warrant its employment.

In the baking of bread and pastry there appears to
be more promise in the future than in the past, for this
field of electric heating has been rather slow in de-
veloping. This may be due to the fact that the char-
acteristics of electric heating, particularly uniform
temperature, are not as essential to successful baking
as they are to other industries. However, the clean-
liness of electricity should do much to further its use
in the bakery in those regions where the cost of current
is not excessive ; and many central stations are striving
hard to introduce.electric ovens in the bakeries in
their territory, since it would mean a large connected
load.

Electric heating is applicable to low-temperature
operations as well as to those of high temperature
of an order sufficient to melt steel. Examples of the
former kind are to be found in heaters which have
been developed for low temperature applications. These
heaters are made up by mounting a number of units
on a metal frame, each unit consisting of a thin metal

(Continued on paye 508)

An enameling furnace using electrical heat, employed for small parts
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Sixty-gallon potash kettle equipped with circulstion heaters
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The Telescopic Rifle Sight in the United
States Army
HATEVER the shortcomings of the United States
in the way of preparedness, it was one of the first
to develop a telescopic sight specially designed for use
on a military rifle. Such sights have of course been
used for years on target rifles and occasionally in
military service, but

SCIENTIFIC AMERICAN

In both cases, of course, the dotted circle is an em-
bellishment of our artist, to attract the attention of the
reader’'s eye to the actual target as distinguished
from the rest of the scenery; it does not form part
of the field of vision as seen by the sharpshooter.

The optical features of the telescopic sight differ
from those of the ordinary telescope principally in that
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aimed when the sight is correctly set and the rifle so
pointed that the target appears at the intersection of
horizontal and vertical lines in the telescope similar
to those of a surveyor's transit. On top of the
sight there is a table of wuseful information re-
lating to the setting of the sight under various
conditions.

Ruth Law and Her

even those intended for
use on sporting rifles
were hardly suited to
the rough use and ex-
posure incident to ac-
tive service.

In addition to its em-
ployment on machine
guns for long-range fir-
ing, the telescopic sight
is intended for the use
of trained riflemen, who
have the skill to take
advantage of its supe- L

Remarkable Flight
from Chicago to
New York

T was while the inter-

est in Victor Carl
strom’s recent flight
from Chicago to New
York was at its height
that Miss Law, an ex-
hibition flier of note, an-
nounced her intention
of duplicating the feat.
Although she was

rior optical powers.
Those issued to each
company are added to the equipment of the soldiers
who have shown themselves most proficient with the
rifle in target practice and in war these men would act
as snipers when required.

So far as known no country has contemplated
equipping every rifleman with such a sight, for the very
practical reason that the majority of soldiers would
not have the skill to use it and that the opportunities
for use ave more or less limited. It is a very fair
riffeman who can hit a man at 500 yards and
at that range a man is quite a visible
target to the naked eye unless carefully
concealed. A larger target can of course
be hit by the same man at a longer range
but the visibility is also increased on ac-
count of the size. In other words ability
to see with the unaided eye and ability to
hold the rifle steady enough to hit are
about equal with the average man even
after a good deal of training; and ability
to see is far ahead of ability to hit in the
case of a poorly trained man. It is the
man who has so great skill with the rifle
that he is handicapped by the limitations
of unaided sight for whom the telescopic
sight is intended.

We illustrate the sight adopted by the
United States Army, mounted on a service
rifle. It has a dovetailed slot that slips
over a corresponding piece fastened to the
breech of the rifle and is held in place by
a catch, the whole device being readily
removable so that it can be carried in a
leather pouch for protection when not
required.

This telescopic sight has a magnifying
power of six diameters. \What this means
is graphically demonstrated by~ our two
views. The small square view shows
the field of vision through the ordinary
peep sight, with the marksman aiming at
a motor-cyclist 500 yards away. He
moves his gun about until his target ap-
pears in the center of the aperture
afforded by the peep and just clear of the
rectangular projection of the foresight.
Then he pulls the trigger.

In the larger, circular view the same field shown in
the small picture appears as seen through the tele-
scopic sight. Here the object of the shooter is to make
his target fall upon the intersection of the cross-hairs.

View through an ordinary peep-sight

the length is made as short as posaible Ly the use of
prisms which so reflect the rays of light that they pass
from end to end of the rather square body instead of
only once down a relatively long tube. Every effort
is made to make the instrument dust- sand moisture-
proof, and a rubber eyepiece is provided to protect the
eye so far as possible from the recoil of the gun.

The sight is set for range by turning the large milled
disc at the front of the sight which is graduated up
to 3,000 yards. Turning this disc operates a cam

The same view as that above, but seen through the telescopic sight

which in turn rotates the telescope up and down with
respect to the bore of the rifle. Corrections for direc-
tion are made by turning the smaller milled disc which
rotates the telescope from side to side. The rifle is

U. S. Army telescopic sight mounted on the service rifle

known to be a skilled
aviatrice, her announce-
ment did not carry much weight in aviation circles.
For one thing, such a flight of over 800 miles at this
time of the year called for the most hardy coustitution
to withstand the intense cold and the sustained nervous
strain ; secondly, the only machine at her command was
an old Curtiss “ pusher ” biplane which, at the best, was
only suitable for short, exhibition flights. “ Impossible "
was the sum of the opinions of aeronautical experts.

Yet Miss L.aw has accomplished the “ impossible.” On
Smday morning, November 19th, she left Chicago in
her antiquated Curtiss biplane and flew
without stop until she reached the race-
track at Hornell, N. Y., with her fuel ex-
hausted after having covered a distance
of 590 miles in 5 hours 45 minutes. Re-
plenishing her fuel tanks Miss Ruth Law
again took to the air and covered the 90
miles to Binghamton, N. Y., in about 56
minutes. The following day, Monday.
Miss Law left Binghamton at 7:23 o’clock
in the morning and alighted at Governors
Island, New York city, at 9:37.35 o’clock,
having covered this portion of her journey
in 2 hours 15 minutes for the 152 miles,
bringing the total time for the 832-mile
flight up to 9 hours 1 minute.

Victor Carlstrom held the American
cross-country record prior to Miss Law’s
flight, having flown in his large Curtiss
biplane from Chicago to Erie, Pa., in 3
hours 57 minutes. Had a small coupling,
which attached the gasoline to the car-
buretor, not become loose, he would in all
probabilities have reached New York city
on the same day as he started, namely,
November 2nd. When the coupling became
loose, however, much gasoline was wasted
before alighting and the delay in obtain-
ing sufficient quantity of fuel eliminated
Carlstrom’s chance of reaching his des-
tination before dark. The gas line parting
was the only trouble encountered, although
the machine was flying in a stiff wind and
carrying a gross weight of 4,300 pounds.
As it was, Carlstrom’s longest flight, from
Chicago to Erie, Pa., was eclipsed by Miss
Law’s flight from Chicago to Hornell,
N. Y., a distance greater by 138 miles.

A comparison of the respective mounts of Carlstrom
and Miss Law is most interesting. On the one hand we
(Concluded on page 520)

Plivtos. Co.pyriglmrd American Pcess Asen.

Miss Ruth Law at the lever ofher record-breaking
machine

The antiquated pusher-type biplane flown by Miss Law alongside of the huge military tractor-biplane
employed by Victor Carbstrarm
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Strategic Moves ot the War, November 22nd, 1916

HE Balkan situation positively refuses to give up

the spot light and to retire from the center of the
stage. Just when we were settling down and get-
ting used to reading how Somme lines were being
‘“smashed ” back and forth and their respective de-
fenders hurled out of their trenches, thus giving a
British Chaplain the opportunity to capture, single
handed, 400 German prisoners (there seems to be no
limitation to the possibilities of a British Chaplain or
to the imagination of some ‘ observers®), we are com-
pelled to concentrate our attention on a series of bold
headlines announcing the capture of Monastir by the
Serbian army assisted by French artillery and in-
fantry, and predicting all sorts of wonderful develop-
ments in the general military situation, from the salva-
tion of Rumania and the restoration of Serbia to the
capture of Constantinople and the beginning of the end.
Let us be calm!

The capture of Monastir at this time is a gratifying
success for the Allies in general and for the Serbo-
Franco-Russian troops in particular. To the military
observer, however, the principal value of this event is
based on the possibility that
it may be an indication of

By Our Military Expert

anxious to impress upon the people of Greece the fact
that he was then in sympathy with the Allies. We read
also that the Allies had been quietly taking charge of
the fleet as well as of the greater part of the arms and
military supplies in excess of what was actually neces-
sary to equip a comparatively small fraction of Greece'’s
regular army. We were told also that the Venizelos
movement was gaining in strength and that large num-
bers of Greek volunteers had organized and joined the
Allies in Saloniki.

It was about this time that we first heard of French
artillery and “a few battalions of French infantry,”
probably artillery supports, being engaged in what ap-
peared, for the first time, to be a serious advance
against Monastir.

This means either one of two things, possibly both.
Either the Allies discovered that the Bulgo-German line
gouth of Monastir had been so weakened, by removal
of troops to other fronts, as to give promise of success
to a prompt and determined offensive; or else the Allies
are getting the Greek situation sufficiently in hand no
longer to fear the undue lengthening of their lines ot

Bucharest has been taken or . .
has happened!

It is evident that at this particular stage of the game,
the Central Powers can afford to lose almost anything
that the Allies are likely to be able to gain in southern
Serbia during the next eight or ten days. By that time,
something of a decisive nature should happen on the
Transylvania front.

In the meantime the situation in Wallachia is daily
growing more and more serious. The recent Russo-
Rumanian offensive in the Dobrudja apparently failed
to relieve the pressure on Rumania’s northern lines ; as
a matter of fact there is no good military reason why
it should have been expected to affect these lines except
in an indirect way. As I have pointed out last week,
nothing is to be gained by a so called * drive ” down the
Dobrudja at this time, and Mackensen should be pushed
and held a few miles south of the Cernavoda-Constanza
line, simply because it would be easier and more advan-
tageous to the Russo-Rumanians, on account of the
Cernavoda bridge over the Danube at that point, to
hold him there than further north or further south.

No other operations should

the unexpected

the existence of certain con-
ditions, suspected but not
generally known, and on its
probable relation to the
general situation in the
Balkans.

The reader will remember
that the capture of Monastir
was not the result of -a
recently organized ¢drive.”
There has been more deter-
mination and push in the
operations of the past week
or ten days, but fighting of a
more or less desultory char-
acter has been going on for
months. The Serbs were
doing most of this fighting.
There were a number of
good reasons for this.

The Serbian army, vari-
ously estimated at from
100,000 to 160,000 men, had
been recently reorganized.
While the details of this s
reorganlzation are not at
hand, it is safe to assume
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be attempted in that section
until Falkenhayn has been
driven out of Wallachia and
beyond the Carpathians.
When this has been accom-
plished, a sufficient force of
all arms should be posted on
this frontier to guard all
the mountain passes and
prevent a repetition of the
present invasion; then, but
not until then, may the
Dobrudja advance be re-
sumed with some hope of
success. Its first objective
should be Sofia, and into
this movement should be
placed every man and gun
that can be spared from
northern Rumania and from
the Russian fronts. At date
of writing, the Austro-Ger-
man troops are reported
to have taken Craiova in
western Wallachia. Failure
of the Rumanian army to
hold Falkenhayn in the
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BY THIS TIME

that the army was composed
principally of infantry. This
army had to be occupied.
The Serbs have no love for
the Bulgars, so the Serbian
army was permitted to get
in touch with the Bulgo-
German forces occupying the 2.
line south of Monastir. It

was well understood that with Monastir in the fore-
ground and their homeland in the more distant view,
the Serbs could be counted on to stick to the job and
keep the Teutons busy, but it was equally certain that
without artillery and other auxiliary troops, the Serbs
could not get very far away from Saloniki and thereby
compel General Sarrail to pull them back or take
measures to protect a lengthening line of communica-
tion from the Serb’s advance line to the base at
Saloniki. The first proposition would have had a-disas-
trous effect on the morale of the Serbs; the second was
practically out of the question owing to the political
situation in Greece.

The military conditions that demanded a strong
offensive from Saloniki to the north made it impera-
tive, as long as that was impracticable, to do the next
best thing; and this was to prevent the Central Powers
frop withdrawing too many troops from the forces in
front of the Allied lines north of Saloniki and using
them in Transylvania and elsewhere. Hence the con-

Monastir,

stant pecking at the Bulgo-German lines by the Serbs -

in jthe -Taherna {Cerma) river section and by the
British in the Struma or Karatsu river section, Until
about a week or ten days ago no special determination
or ‘ideﬂnite purpose was apparent in either section.
The French troops not occupied in the Vardar river
section, where there was little or no active opera-
tions, were evidently kept in reserve, well in rear of
the line.

About eight or ten days ago, we began to receive
reports intending to convey the impression that the
relations between the Greek Government and the Allies
were improving. We were told that the King was

The war in the Balkans

While this map actually shows a number of points of interest at this time, it {s especlally intended to illustrate the
difficulties that would be encountered by an army engaged in a ‘‘drive on Constantinople,” should Russia be unwise
enough to attempt one at this time.

The long arrows Indicate the

communication by an advance toward the north. Both
conditions are possible and quite probable. We can only
guess at the answer, but without knowledge of the con-
ditions and in view of the fact that the Ailies have been
striving hard and earnestly for the control of the Greek
situation, it is fair to assume that they are progressing
and will eventually succeed. This success may be an
accomplished fact before these lines appear in print.
We also know that in spite of the Central Powers’ vast
resources in men and supplies, they are beginning to
feel the strain quite seriously, specially since Rumania’s
entrance into the war, hence the tremendous and
almost irresistible efforts made to crush Rnmania from
the north and the apparent loss of offensive power
reported from all other fronts including the north of
Saloniki line. This may account, in part, for the Allies’
success in the Cerna river sector.

Monastir has little or no military value. It is a
liability rather than an asset. It must be defended
from a distance, therefore, it requires-a forward move-
ment to the north and northeast, in considerable
strength and with rapidity, to give lasting effect to the
present success. This movement should begin -without
delay, but it will not be undertaken unless the political
situation in Saloniki warrants it. '

It is too early to say just what effect a successful
advance in force to the north of Monastir would have
on the effectiveness of Falkenhayn’s offensive, but from
the manner in which this offensive has been conducted
it is clear to me that the German General Staff con-
siders this movement to be paramount to all others.
So I feel quite sure that neither troops nor supplies
will be diverted from Falkenhayn’s armies until
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frobable line of adva nce, the short arrows the many points where resistance would
be offered continuously, and that would have to be met by the advancing force in addition to the frontal resistance (not
shown on the map, except at the start, Cernavoda-Constanza line) that must be overcome or thrust aside to permit
the advance to proceed towards the objective.
The short arrows with cross-bar indicate the present points of attack of the Central Powers.
1. Craiova, reported (November 21, 1916) occupied by the Austro-German armies.
recently faken by the Serbo-Franco-Russian troops.

north is also admitted in
bulletins from Petrograd.

I am unable to understand
the present attitude of
Russia with reference to
Rumania’s danger. It is
barely possible that Ru-
mania is being punished for
being headstrong and dis-
obedient and for showing
her contempt for the advice of her great Allies by in-
vading Transylvania. But her punishment, if such it
is, has been sufficiently severe. There must be other
reasons for Russia’s apparent inactivity.

We have had no bulletins from the Dobrudja for
about a week, and there has been no report of unusual
activity on the Russian front for about the same period.
Could it be possible that Russia is preparing another
surprise for us as well as for Falkenhayn? We should
know within the next ten days.

It has been said repeatedly that Russia was prepar-
ing for a great drive in the direction of Constantinople
and a number of writers on military events thought
that the recent “ drive” against Mackensen was but the
prelude to this movement. Mackensen was not
“hurled ” out of the Dobrudja as rapidly as was ex-
pected and very little more was heard about the matter
until the report of the capture of Monastir was re-
ceived, then the old idea again came to the front and it
was stated that this success would probably have some
influence in hastening the Russian drive for the capture
of Constantinople. I would say without hesitation that
this influence would be so remote as to be not worth
considering at this time, but as the statement has been
made repeatedly, it is thought that a brief discussion
of the possibilities of such a movement may be of in-
terest to the reader.

Let us glance at the accompanying map to get a
general idea of the lay of the country and then consider
the distances and natural obstacles. Adrianople is the
first natural objective of a “ drive” on Constantinople
from either the north, the northwest or the west; the

(Concluded on page 519)



December 2, 1916

SCIENTIFIC AMERICAN

497

Industrial Preparedness for Peace
Personal Experiences During the Industrial Upheaval That Followed the Outbreak of the War

An Interview with Thomas Alva Edison

HE war affected us very badly. In

the first place we ased to be-one of
the largest importers of carbolic acid,
which we use in making our phonograph
records. I had a supply sufficient to last
two months and a half when an embargo
was put on it. I had a boat-load ready
to ship, consisting of 100,000 pounds,
which they took off the vessel at England
and would not forward. This meant that
we would have to shut down the phono-
graph plant. So I started in and tried
all the processes that were recorded. In
about three weeks I had them all tried out
and was ready to undertake manufactur-
ing on a commercial scale.

Then I tried to purchase benzol, but
was unsuccessful. I made application to
a large steel plant offering to put up a
benzol plant myself, but they would not
listen to me although I offered to rent a

favorably situated than we.

Ovur national reputation for resourcefulness was put to a severe test
when the Eurapean nations plunged into war, two years ago.
fronted by an industrial situation we had never dreamed possible.
deprived of materials and products unobtainable elsewhere, we were obliged
to exert our utmost ingenuity and enterprise to keep our industries going and
supply the demands of our own people, as well as those of nations even less
How our financiers and manufacturers arose to
the occasion, how we have been liberated from slavish dependence upon
European industries, has been told on many an occasion. Nevertheless, we
believe that the public will be interested in the personal cxperiences of
America’s most widely known inventor. In a recent interview with a member
of our stafy Mr. Edison told the story of his problems and accomplishments
during the trying months of isolation from Europe.
10 8ay about the necessity of gathering nitrogen from the atmosphere and
fizing it in compounds that it may be used for the defense of our country, for
the needs of our industries, and for the fertilizing of exhausted farm lands.
In the interview as here published we have omitted our questions in order to
present an uninterrupted narrative,—EDITOR.

We were con-
Suddenly

He had also something

interested in dietary matters. The Manu-
facture of Bottlss<briefly "tatbches on a
product that is absolutely indispensable,
but so common that no one gives it
thought. It is illustrated by a number of
excellent photographs taken in a large
factory. Allotropic Changes in Iron and
®ther Metals treats of a new thermo-elec-
tric method of studying important struc-
tural changes that are as yet not clearly
understood. Proportional Drawing is a
demonstration and explenation of a num-
ber of geometrical problems that will be
found mostf.valuable to draughtsmen en-
gaged in a variety of lines of work, and it
is accompanied by a large number of dia-
grams. The article on The United States
Lighthouse-8éravice is concluded.

The Paint.-that Won’t Come Off

FPYESTS of. elaterite, otherwise known

small section of their property, make the

whole thing myself and pay them 18 cents per gallon.
They would incur no expense and I would be paying
them for what they were throwing away, but their
Board of Directors would not permit me to do this.
Then I put up the proposition to a steel company in
Johnstown, Pa., and it was accepted. In 45 days I was
turning out benzol, but I did not get enough. I ap-
proached everybody in the United States, but without
success, except in the case of a company at Woodward,
Ala. They said, “It looks good to us. We cannot
lose by this proposition. Go ahead.” I had this plant
up in 60 days. Then I decided to send up to Canada.
They said, “ All right, you furnish the plans and we will
do the thing ourselves.” I furnished them with plans
and that fixed that, all right.

There were two or three other things with an embargo
on them. We were getting short of wood pulp which
we use in our phonograph records. I succeeded in find-
ing a place where this material could be made for me.
I had a great deal of trouble in getting diamonds for
our phonographs, there being an embargo on them also.

Then we made anilines from benzol. Some of my
coOperators in the rubber business wanted me to help
them out in the manufacture of anilines. Some of the
printing works also appealed to me for help. So I
started to put up an aniline plant and had it finished
about five months after the war began. I was the
earliest one in the business and the plant has been
running ever since.

Then there came an appeal from the fur dyers. They
could not get a pound of what is called paratphenylene-
diamine. They wanted to know if I could make that for
them. I put up a plant and furnished all the dye for
them. Then they wanted aniline salt, so I put up a
plant for that as well.

Photographic supply houses experienced a great
famine of para-amidol-phenol, which is used for the
developing of plates. Everybody was short of this
chemical, so I put up a plant for it too. Now I am
putting up a plant for making benzidine, which is almost
ready. But I am going to quit making any more plants,
for I doubt that I can keep in after the war is over.
All these plants were put up to meet an emergency.
Nearly every plant was built in 60 days. S

We have reached a measure of industrial inde-
pendence since we have been forced to make things
for ourselves, but we will never become entirely inde-
pendent in the manufacture of dyes. Germany can
make them better and cheaper than we can and we
should buy them from Germany. What is the use of
our wasting our time to make things that Germany
can make at lower cost? We should devote our time to
other things that we can make cheaper than Germany
can. We will probably hold our common dyes, but I am
very doubtful about holding the complicated dyes. Ger-
many has been at work upon them for so long that we
cannot expect to compete with her.

It is not probable that we shall ever be trapped again
as we were this time. If we have about 25 or 30 colors
or shades manufactured in this country they should
meet all the requirements of any normal being. There
is no necessity of our manufacturing 1,657 different
shades of color. We have too much to do here without
competing with Germany in that field.

It is too bad that we did not make our own benzol
and aniline in this country, instead of importing it,
when we are throwing away coal by the thousands of
tons every day. We are very wasteful in our mining
methods.. We mine.onlyithe coal of a grade-that returns
a good profit. All the rest is discarded, because we
have no laws which will prevent the hundreds of mil-
lions of tons from going to waste. We even let natural

gas blow off just for the amusement of the public. We
have no laws to stop such wasteful procedure. There
should be no difficulty in regulatingrthe matter by law.
Why they even go to work and pasg.laws in"Minnesdta
to regulate the lengtk.and dimensions of sheets on a
hotel bed? Why then éqa;{_a;omethlng be done to pre-
vent the robbing of our country’s natural resources?
One of the most important things that should be
started in this country is the manufacture of nitrogen.
The matter should be agitated. I do not believe that the
Government itself should undertake to build and operate
a plant for the fixation of nitrogen, but the Govern-
ment ought to assist by providing individuals with
credit or otherwise. We are approaching the age of the
verge of land exhaustion. We will have to go into inten-
sive farming and must have nitrogen. We can make it
economically here, just as economically and far more so
than in Germany, because we have more water power
and our coal does not cost as much. All the raw mate-
rials cost less here. Then, too, Americans have a way
of blundering into high efficiency. Take for instance,
our low-priced automobiles, they are something that
Europe cannot understand. We pay more for labor, but
an American laborer is worth more than a foreign
laborer. I have timed different nationalities at a cer-
tain operation that required a little intelligence, and the
result is surprising. I think one of the best measures of
people is the number of looms that a man can attend.
In China I believe a man has all he can do to attend
to a single loom. America stands ahead in the number of
looms a man can handle and produce the same quality
of goods. I believe we stand 40 per cent higher than
any other country. Psychologists would do well to
study the mental equations of different countries.
When I went through Europe I took the personal
equations of the men. In France they were quicker to
pay attention to my automobile horn than in any other
country. In Switzerland you could nearly run a man
down before he heard the horn. It represents the
peculiar mental state of the people. For instance, I had

-a factory in Berlin for making phonographs, one in

Antwerp and one in London. The highest efficiency
production with the same conditions was in Antwerp
and the lowest in Great Britain.

I think that the most successful method of producing
nitrogen is that known as the Hauser process. It is the
passing of nitrogen and hydrogen: over incandescent,
finely-divided iron. This makes ammonia and from
this fertilizer may be manufactured. However, the
best way of making nitrogeén has not yet been dis-
covered. Several years ago in expérln_lenting with my
battery, the whole laboratory got full of a substance
that smelt like ammonia, although it did not have ex-
actly the right smell. However, I never followed that
up.

The best way of making nitrogen has not yet been
found, but no doubt the proper trick will be discovered.
It is of enormous importance—gigantic!

The Current Supplement

N important article in the current issue of the

SCIENTIFIC AMERICAN SUPPLEMENT, No. 2135, for
December 2nd, 1916, is Roentgen Rays and Crystal
Structure, which is a study of how atoms are grouped
in solids. Hydrogen gas is becoming important for vari-
ous technical purposes, and this necessitates cheap pro-
duction on a large scale. An article on Electrolytic
Hydrogen describes one of the newer processes de-
veloped for the purpose, and: it :is ‘accompaaied by a
number of descriptive illustrations. Is Vegetarianism
Based on Sound Science? discusses theories and results
that will be of value to a great many readers who are
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& as elastic bitumen or mineral caout-
chodt, réfined and in liquid form, are disclosing
this' hydro-carbon, of which vast beds exist in east-
ern Utah, as an extremely useful agent in the world
of industry rendering services that nothing in nature
heretofore was khown to perform. As brought into

_commercial form, in solution, it is used as a coat-

ing, or paint. When spread over surfaces of wood,
iron, steel,*leather, rubber, cork, concrvete and tin
the solvents evaporate, leaving an intensely close-
grained, luminous, ebony-black veneer which is com-
pletely poreless. This coating is over 99 per cent
pure carbon, and is acid-, alkali-, water-, electricity-,
oxygen- and nitrogen-proof. It is serving with con-
spicuous efficiency as a coating for tanks and other
containers for solutions used in galvanizing, the
recovery of gold and silver from low-grade ores, elec-
tro-plating, pickle factories, and other industries
wherein unprotected tank-surfaces are found to
decay rapidly through contact with their permanent
contents.

Experiments extending over the last four years have
demonstrated that underground pipes of both wood and
metal, when coated with elaterite solution, were not
in the least affected by decomposing elements of the
soil, complete prevention of rot and rust having heen
accomplished. In iron pipes and steel superstructure
which were coated with elaterite solution electrolysis
was completely frustrated. Telegraph and telephone
poles and fence-posts, the lower ends of which had been
immersed in elaterite solution before burial in the
ground, were found to have remained sound and their
elaterite covering was entirely unaffected by acids and
alkalies of the soil. In its utility as a coating for
marine craft, where lead-and-oil paints have had b=t
brief lives, elaterite proves itself a permanent agent
and a conspicuously successful protection to hulls
from the deteriorating influences of fresh and salt
water. .

In the analysis of the secret of these unusual powers
possessed by elaterite it is found that the refining
process eliminates 11.19 per cent hydrogen, 4.78 Yyer
cent oxygen, .17 par cent nitrogen and .24 per cent
sulphur contained in the characteristic crude product,
after which contraction becomes so acute as to pro-
hibit passage of water or air. The substance is
itself impervious to water, oxygen, nitrogen and
electricity, its chemical inertia being such that it is
indestructible by any element in nature except intense
heat.

The permeating of the elaterite solution into the
minutest pores of substances to which it is applied
constitutes a series of thread-like supports of the
coating, hence it does not crack or peel. The qualii-
ties of the crude product, which have attached to it
frequently the name of ‘“ mineral rubber,” are retained
and as a coating solution therefor it readily adjusts
itself to gutta percha products effectively, preserv-
ing these from degeneration by both nitrogen and

oxygen.
Elaterite solution performs similar service on
leather, making a coating thereon which does not

crack or peel, and imparting to such articles as auto-
mobile upholstery a permanent black gloss, water-proof
and almost indestructible,

The formula under which elaterite solution is now
being marketed is the first worked out permitting its
commercial adoption. Previous attempts to put it in
solution were accompanied by such high cost that its
use industrially was prohibited. The only known
elaterite deposits in the world, outside of Utah, are
claimed by Austria, where the production possibilities
are limited.
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Twelve thousand second-feet of water hurtling through the waste gates at Rainbow Falls, Montana

Forty Million Horse Power Wasted

A Plea for the Utilization of Our Water Powers
By Hugh L. Cooper, Member of Amer. Soc. of Civil Engineers

T has been reliably reported that two New England

men are about to startle the world with an entirely
new power supply. One of these gentlemen is said to
be a consulting mechanical engineer, the other an
astronomer, both in very good standing. The story is
tbat these two gentlemen have gone so far in the realm
of infinitive formula that they have been
able to develop a method that will enable

and public office by the use of the unfort{unate propa-
ganda that a water power trust was trying to rob the
people of the undeveloped water powers of the country.
This propaganda has, fortunately, about run its course
and it is probable that before long the citizens of the
United States will be awakened to the penalties always

ple, when the revocable permit law was put into effect,
tried to operate on a revocable permit, with the result
that some of their permits were taken away from them

over night without even a hearing.
2nd. That after the expiration of the 50 year period,
if the Government and the power company shall fail to
come to terms for an extension of the

them to stop the earth at will for 1-32 of
a second of time and to bottle up the
energy necessary to stop the earth in its
rotation for this interval, store the prod-
uct so created and sell it commercially to
the world. It is to be hoped that before
the plan is actually put into commission
two other gentlemen of equal abilities
will be found who will be willing to col-
laborate with them to the end that the
earth can be started promptly in its
revolutions after it is once stopped, other-
wise there will be a painful absence of
market for this novel power.

The use of important space in the
SCIENTIFIC AMERICAN in reciting the above
is justified only because recently other
gentlemen of equal distinction have made
other suggestions in scientific and other
publications for the production of power
which are nearly as bad as the proposal
above noted. Every engineering oftice of
any magnitude is continually approached
by would be geniuses seeking to upset the

rights, the property shall be taken over by
the Government on the basis of its then
fair value, wherein the rights given by
the Government were to be eliminated
from fair value. Certainly the reader
will agree that such a proposal is no more
than fair.

3rd. That the public shall fix the rates
at which power should be sold. This
would seem to be fair also.

Yet legislation embodying the above sug-
gestions has been the subject of loud at-
tack by the ultra-conservationist colony.

Manifestly the sole remedy for this
situation will be found only in spreading
the truth to every person who is inter-
ested in the development of the resources
of their country and then calling upon
the public in general for aid in the mat-
ter. Natural resources are the basis of
every country’s wealth.

Some years ago Lord Kelvin of Eng-
land, who was renowned not only for his
scientific attainments, but for his ability
to correctly look into the future, made

laws of nature and thereby create im-
provements believed to be commercially
worth while. From time immemorial men
have veen active in trying to evolve meth-
ods that will relieve humanity from physical toil. The
world-wide campaign for increased efficiency is in a
large degree dependent upon this same desire to be re-
lieved from physical labor and there is a demand every-
where for cheap power, which can, as everyone knows,
he best supplied by water power.

Of all of the civilized countries in the world, America
was the only one where hydro-electric power develop-
ment was at a standstill when the war broke out, and it
is at a standstill in America now and has been dwin-
dling yearly for the last ten years. The reason for this
condition will be found in the disagreeable word *ig-
norance.” This ignorance has been fostered and in-
creased for the last ten years by political enthusiasts
trying to hobby ride themselves into public attention

Bel.uind the falls, mouth of the tail race of the Toronto fower Co. at Niagara

incident to a blind following of reclkless slander of men
who, because of the nature of their work, are neces-
sarily engaged in developments calling for large sums
of money.

The legislation recommended by the men engaged in
water power work calls for three things:

1st. A fixed tenure of 50 years in lieu of a revocable
permit that could be taken away at any time any
politically ambitious Secretary of the Interior saw fit.
It would indeed be a dishonest financier who would
recommend to Iinvestors securities that would be
founded upon such insecurity, and the insistence upon
the revocable permit by the hobby riders as being fair
should of itself be sufficient evidence of the unworthi-
ness of these gentlemen to be beard. Some gullible peo-
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the prophecy that Canada, because of its
vast natural svealth in water powers,
would some day become one of the com-
manding countries of the world. The
rapid development of water power in Canada and the
resulting great increase in industrial wealth has strik-
ingly confirmed Lord Kelvin's views.

It is claimed by Government officials that the United
States has more than 40,000,000 horse-power of unde-
veloped water power within its boundaries. If this
is true, it represents an amount of power corresponding
to the amount of energy that would be derived from
about 300,000,000 tons of coal worth about $600,000,000
a year in the boiler furnaces. To convert this vast
amount of coal into energy would require about 600,000
more men than would be necessary for the production
of the same amount of energy by water power. Every
ton of coal that can be saved means more and
better labor for the farmer, the railroads and the
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portation because of the amount of equip-
ment that is now needlessly used in coal
transportation, and means a reduction in
the cost of power and a general set of
benefits that would be enjoyed to a
greater or less degree by every man,
woman and child in the United States.
QOutside of the question of cheaper
power, the best industrial thought in the
world to-day is ample authority for the

statement that we are approaching, and
in fact are already in, a new era in
which chemistry is to play a most im-
portant and far reaching part. In a vast
majority of the chemical operations elec-

e
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with the past history of financial dis-
appointments, plus a law that is suf-
fering with the stigma of being dic-
tated by greed, and no set of men are
more alive to the necessity of the law
being absolutely fair than the men who
are engaged in the water power busi-
ness itself. The accusations of the
hobby riders to the effect that there is new
or ever has been a water power trust, that
there has been any grabbing and that the
people have been in any danger in the
past or future of being despoiled, have
failed in every instance.

Just how long our population is willing

tric heat is required at a price that coal
cannot supply and unless we in the United
States are prepared to say that we are
quite willing for this great new era to be contirolled
entirely abroad, we must pass laws that will encourage
the development of our water powers at home. The
field of chemistry can be called upon to supply the
needs of everyone in a multitude of useful ways,
and the spectacle of a great country with 100,000,-
000 people allowing 40,000,000 horse-power to go
to waste year after year is one we ought to Dbe
ashamed of,

It cannot be asserted that our inactivi-

McCalls Ferry power plant on the Susquehanna during construction

read and remember worthy achievements of our build-
ers. A recentcampaign so successfully carried out by a
very prominent magazine, holding up to view the
splendid achievements of some of our greatest captains
of industry, is an excellent move in a much needed direc-
tion. We have had a long muckraking campaign and
the sooner we upbold and advertise the good men do,
the better country we will have to live in.

to put up with the present situation in
water power work is problematical. When
the newspapers, through the increased cost
of paper, and tbe farmers and manufac-
{urers, through tho increased cost of labor, and power
consumers generally, through the increased cost of
steam power, find all of their various power and
labor costs becoming greater and greater each year,
they will awaken to the folly that their previous in-
action regarding their own interests has imposed upon
themselves and demand of Congress fair and en-
couraging laws,

After the water power legal situa-
tion is satisfactorily disposed of there

ties in water power construction are
chargeable to lack of either engineering
brains or willing money. We have both
in a well developed degree. Hydro-
electric engineering in the United States,
as far as engineering itself is concerned,
lhas achieved actual results that show
higher efficiencies from every standpoiut
than has been accomplished eisewhere. 'The
achievement of these efficlencies has fol-
lowed the same rule of evolution that ap-
plies to every other form of human en-
deavor, and preceding the present day
knowledge af hydro-electric work there
have been a large number of financial dis-
appointments involving liundreds of mil-
lions of dollars of investment. Yet in ali
of the discussion of this subject the hobby
riders call these disappointments symp-
toms of a trust.

A few years ago I offered to wager a
then prominent editor of a muckraking
magazine $1,000 if he could show me one

will be a very considerable hiatus be-
fore actual development can possibly
take place. Hydro-electric power con-
struction in the field must be preceded
by an extensive amount of investigation
to determine the feasibility nf hydro-elec-
tric proposals. This exploration money
must be provided by the promoter. Some
philosopher has said that the world will
never know what it owes to the unsatls-
fied man. The same philosopher might
have made a similar acknowledgment re-
garding the promoter, for when we look,
all the world over, at the great develop-
ments of the past now in commission for
the betterment of mankind, we are cer-
tainly of prejudiced and little mind if
we do not give to the promoter the
credit that is his due. The larger the
water power, the more funds are required
for investigations preceding the decision
as to whether the power is of any value.
Until satisfactory and encouraging legis-

man in the United States that had ever
made a million dollars out of water
power. Wagering does not prove much
as a rule, but in this case the muckraker declined
the investigation with the statement, “I can sell
magazines by attacking your business and I pro-
pose to do it.” 'The foregoing statement is a fair
sample of the honesty of 90 per cent of the attacks that

have finally landed the water power business into its

present state of complete inactivity.

If the question is asked, “ Why does not Congress
treat this matter as a non-partisan issue and come to
the rescue of the situa-
tion,” the answer is found

An enormous blast at the site of the McCalls Ferry Dam

In conclusion, those engaged in the work of water
power development fully realize that the passage of any
law looking to the development of water power that
is not absolutely fair to the public will be a useless law.
Any law that Congress passes that does not deserve
the honest confidence of the public at large will not
serve to revive the industry. The investor will not be
attracted to water power securities, with all of the

hazards of construction, with public regulation of rates,

lation is frovided and a correspond-

ingly encouraging attitude on the part

of the investing public is developed
the unjustly despised promoter will not be in-
duced to seek out the possibilities and develop their
value, Surely the good sense of our people will
soon be awukened to the injustices, not only to
themselves, but to the engineering profession, that have
obtained in the pust ten years, and will substitute for
the past do-nothing record a program of sensible legis-
lation that will give to all of our people benefits they
have already been too long denied.

Toxicity of Bog Water

almost wholly to lie within
the unwillingness of the av-
erage Congressman to be-
lieve the testimony of peo-
pie in the water power
business or in any other
business. The average Con-
gressman is very desirous of
doing what is right, whether
he is a Democrat or a Re-
publican, but he is naturally
suspicious of every state-
ment that any interested
party makes on any subject.
Some day, as a democratic
form of government, we may
have suflicient intelligence to
provide in Washington some
kind of a tribunal where
any man desirous of under-
tuking a business in which
the public is interested, may
go and tell his story and
lave it stamped by impar-
tiul skilled judges with the
percentage of truth that the
statements made are entitled
to, and in this way only will
we ever get legislation that
squares with facts. At pres-
ent we as a people are so
‘constituted that we read and

for Plants

3 injurious effects of

bog water on plants, at
least of certain species; has
freauently been pointed out
and discussed. Analyses of
Ohio bog water, published
by Foulk, and of water
from a lake adjoining the
bog, indicate that the bog
water differs from the lake
water in a higher content
of orgapic ammonia and in
greater loss on ignition. It
has heen shown by other in-
vestigators that the surface
tension of bog water is not
low enough to account for
its toxicity. The fact that
the osmotic pressure of bog
water is very low suggests
that the material in solution
in it is probably in a <ol
loidal state. This view seems
to be confirmed by investiga-
tions described in a recent
article by G. B. Rigg re-
lating to examinations and
analyses of water from
sphagnum bogs of the Puget
Sound region and Alaska.
Apparently this colloidal

remember sensatlonal accu-
sgtions much better than we

Building the cribwork of the cofferdam wii!: which part of Niagara river was unwatered to permit of the

oconstruction of a wing dam on the Canadian side
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matter is & large factor in
the toxicity of the water.



How the Temperature

HERE is a new metal on the market—a newcomer

into the all-important group of steels. Two or three
years ago little was heard of it, but now it has passed
out of the development stage and has a well established
marliet, a strong demand, and a good round price. It
is known as “electric” steel.

What is electric steel? It is simply the product
of the electrie furnace as distirguished from that
produced by the Bessemer, openhearth, and
crucible processes. Its superiority to the other
steels lies solely in its method of production. The
electric furnace can be operated at a much higher
temperature than any other furnace, its tempera-
ture can be regulated with exactness, and its
atmosphere is non-oxidizing. In consequence elec-
tric steel can be made of a high grade of purity,
and being worked at a high temperature, is very
fluid when poured and makes caslings that are
uniform and free from blowholes and flaws. It
is therefore particularly desirable for small cast-
ings where great strength with iight weight is
desirable, as for automobiles and aeroplanes, for
example. Furthermore, an electric furnace can
be built in a few months, costs only a few thou-
sand dollars, and will melt down and treat any
steel scrap which is not too highly oxidized;
whereas a steel crucible requires years for ¢on-
struction, costs a small fortune, and must be
charged from an openhearth furnace. It is evi-
dent, therefore, that electric steel is certain to
become an important factor in the steel industry.

In 1906 there were but five electric steel
furnaces in this country; to-day there are 110,
mostly built within the last three years, and
during the current year 42 more were ordered.
The first furnaces were used solely for the refin-
ing of high grade alloy and tool steel, but with
the reduction of the cost of electric power, the
perfecting of the furnace design, and the improve-
ment in the method of operation, cheaper grades
of steel can be refined, or even merely melted,
electrically at a profit. '

There are two principal types of furnace: the
induction and the arc. In the induction furnace
the charge forms the core of the secondary of a
huge transformer and the heat is obtained from
the large currents that are induced in it. Though
ideal in many respects, this type has not found
favor in America and practically all the furnaces
in commercial operation are of the arc type. In
the arc furnace, immense electrodes of amor-
phous carbon are suspended above the charge and
the arc passes from one through the charge and
back te another. In this way an extremely high
temperature is obtained that melts and refines the
charge very rapidly. These furnaces are built in
sizes of from 1 to 20 tons in capacity, the 1-ton
size requiring 375 kva and the 20-ton 3,750 kva. The
6-ton size, however, seems to have become the accepted
standard.

The arc furnace is very simple in ¢onstruction, con-
sisting simply of an enclosed hearth, built of steel plate
and fire brick, and the electrodes. Modern furnaces
are usually of the tilting type; that is, the entire hearth
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Electric Steel

is Automatically Regulated in an
By William H. Easton
is tilted by a motor for use in pouring the metal.

Three-phase 100-volt alternating current, of either 60
or 25 cycles, is used for most furnaces. In general,

the power is received at a high voltage and is stepped
down to the proper point by means of transformers,
which must be specially designed to withstand the

Motor-operated winch for raising and lowering the electrodes

heavy overloads and other severe operating conditions
obtaining,

Quite the most interesting feature of the furnace is
the apparatus for automatically regulating the strength
of the current and, therefore, the temperature. This
apparatus is a recent development and fo it, more than
any other one factor, is probably due the rapid exten-
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Electric Steex Furnace

sion of electric refining in the past few Fears. By its
use labor is saved, current is economized, the time of
treatment of each charge is reduced, the quality of the
product improved, and the production is increased.
The regulator illustrated is used on a large per-
centage of electric furnaces installed in this country.
The current i1s controlled by raising or lowering
the electrodes by means of motor operated
winches, thereby increasing or decreasing the re-
sistance of the circuit. The winch motor is in
turn controlled by the regulator, there being a
separate motor and regulator for each electrode.

Referring to our detailed illustration of the
regulator, the operation of the regulator is briefly
as follows. At F is a solenoid energized by cur-
rent from series transformers in the main cir-
cuit. Its pull will therefore vary with the cur-
rent flowing through the furnace. When the
furnace current is at its normal value, the rock-
ing lever B is held in the equilibrium by the pull
of the spring A and the magnetic pull of the fixed
coil F acting against the movable coil B. When
a current variation of sufficient duration occurs,
the coil B will be either pulled toward or pushed
away from F and then the lever F will either rise
or fall. Without going into details, the resuit
is that the arm Z, carrying heavy copper contacts,
will be forced against one or the other sets of
carbon contacts X, held there momentarily, and
then swung back. This action starts the electrode
winch motor and either raises or lowers the elec-
trode slightly, depending on whether the current
variation was an increase or decrease. If the
movement of the electrode is not sutficient to re-
store the current to normal value, the arm Z will
continue to make quick contacts with the proper
set of electrodes X until the electrode has been
moved sufficiently to restore normal value. Then
the operation stops.

Sudden changes or changes of short duration
will not cause the regulator to act. This is very
important, as not only is there a great saving of
wear and tear on the electrode hoisting mech-
anism, but the current is kept more uniform by
avoiding the regulation of such changes. The
regulator can handle any amount of power for
regulating purposes without in any way impeding
the free play of the controlling mechanism, which
is only in contact with the power mechanism for
exceedingly short periods of time and is otherwise
perfectly free. The intermittent action of the con-
tact making arms prevents the regulation from
being carried too far.

Damage to Buildings by White Ants

URING the last fiscal year the Bureau of

Entomology received 15 reports of more or
less serious damage to buildings by termites, or white
ants, the buildings including private residences, business
houses, a church, a railway station, and the old building
of the Bureau of Engraving and Printing, in Washing-
ton. Many documents in the last named building were
damaged or destroyed. In many cases the reconstruc-
tion of foundations and floors is advised.

An arc-type electric furnace with a capacity of 60 tons of steel

O
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A three-phase regulator installation-—one regulator for each electrode
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Surgery on the cactus. Rotten spots like these should be carefully

cut away

Plant Surgery

T has remained for the modern gardener to discover

that the plant is sometimes in need of surgical aid;
that, more often than not, it languishes for want of
a dose of medicine. Of course for some years we have
had the tree surgeon, the man who scoops away the
rot from bough and trunk, and fills up the hole with
cement. But, nowadays, the matter is carried a good
deal farther and the doctoring of plants generally
seems in a fair way to become a highly important
profession.

Even in the humdrum round of the market garden
accidents will, at times, happen. A typical case would
be on the following lines. A tree or a plant laden
with fruit comes to grief through the sheer weight of
the crop. A branch or even the main stem is half
broken and, unless something is done to repair the
partial fracture, there will be a considerable loss. But
the gardener who has learned his lesson in first aid
to plants is in no wise dismayed. First of all he places
a couple of wooden splints on either side of the stem;
then this is gently pulled into an upright position, after
which the fracture is well bandaged up. In a won-
derfully short time the severed portions join together,
the wound heals, and the part which has been so badly,
damaged is stronger than it ever was before.

Although many people are hardly aware of the fact
yet it is quite possible for a plant to bleed to death.
This is especially so in the case of vines when the sap
is rising at a great rate. After pruning it sometimes
happens that the sap will pour from a severed branch.
Literally the plant is bleeding to death and all the
energies of the growers are directed towards prevent-
ing a great loss. To this end drastic measures must be
adopted. As a rule the most certain styptic is a red hot
iron and one witnesses the operation with rejoicing
that plants are not conscious of pain.

Cactus plants are especially liable to a most de-
vastating disease. Not much is known about the cause
of the trouble, but it takes the form of a complete
destruction of all the healthy
tissue. In a few weeks a

plants but, quite often, a part of the specimen, it may
be only the stalk of a single flower, persists in growing
out of character. Such a case is an ideal one for
massage. Gently but firmly the wayward part is in-

Correcting an ill-proportioned plant by means of massage

duced to assume a better position and, although an
obstinate case may take some time, the plant finally
yields to the persuasive touch and regains its correct
posture.

The purely medical treatment of plants is one which

Cayterizing an open wound on a plant with hot iron will stop the weakening

flow of sap

calls for a great deal of attention nowadays. It would
seem that some plants suffer from a kind of anemia,
the chief symptom being a poor development and a bad
coloring of the flowers and foliage. For such a con-
dition, plants are treated quite as are human beings;
iron is the recognized remedy. The outcome of a course
of iron in some form or another is very bright green
foliage and better colored flowers. In some cases an
application of iron to the soil in which the plants are
growing will have a surprising result. Thus the min-
eral will induce pink-flowered hydrangeas to produce
blossoms of a bright blue color and will affect simi-
larly individuals of other species.

Even more astonishing were the results of some ex-
periments to show the effects of alcohol on plants. It
appears that many white flowers have the needful ele-
ments for the building up of color. They simply re-
main colorless because these elements are kept apart.
Cases in point are the white Sweet Willilam and the
white primula. Quite a small dose of alcohol is suffi-
cient to bring the elements together, and the flowers
assume their proper shade. Some white species are so
far gone, however, that they have entirely lost the
elements known as color producers. In these cases no
amount of dosing will have the least effect; the white-
ness has become an immutable characteristic.

Plants are singularly like human beings in that they
benefit by a change. Potatoes are quite remarkable in
this respect. Thus to continue to grow the same variety
year after year in the same locality is very unwise.
Every season it is best to grow a variety that has come
from a distant district. Then again the reader may
have noticed that the wild and garden flowers by the
seaside appeared to be larger and brighter in color
than those which he was accustomed to see in inland
places. Although the reason has never yet been ex-
plained there is no doubt that the idea is correct, and
that blossoms are really finer within a few miles of
the coast line than they are ever to be found in any
other locality,

It is to be feared that
our modern races of plants

sound plant may be con-
verted into a mass of un-
wholesome rottenness and it
will be realized that the spe-
cialist keeps a sharp lookout
for the first sign of trouble.
The only course to follow in-
volves a severe operation
which consists in the exci-
sion of all the diseased por-
tion. The surgeon is not
content until he has cut right
‘down to the healthy suc-
culent flesh. As one would
expect with desert plants
the cacti have a wonderful
constitution and soon re-
cover from the effects of the
operation.

The idea of applying mas-
sage to plants is probably
Japanese in origin. Gar-
deners all over the world
are now beginning to realize
the value of the treatment.
It may be successfully car-
ried out in the case of any
growing or non-woody part
of the plant. Much atten-

are suffering from over-civ-
ilization. In the effort to
secure unusual varieties and
bizarre effects the specialist
raises his plants in such ar-
tificial and sheltered sur-
roundings that, too often,
they are not able to with-
stand the rough and tum-
ble of life under natural
conditions. Indeed, so un-
fit in the struggle for exist-
ence has the plant become
that at times it cannot even
carry out its ordinary func-
tions without extraneous
aild. As an instance con-
sider the position of the
modern melon which has
been induced to bear fruits
so large that the plant .is
quite unable to support
them, so that it is neces-
sary to put the fruits in nets,
or make some other arrange-
ment to aid the enfeebled
plant. It seems likely that,
as time goes on, the new
races of plants will require

tion is now given to the pro-
duction of well-balanced

Broken by the wind and apparently doomed
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This plant can be saved by skillful use of splints

more and more aid_to help
them through life.
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Electrical Invasion of
the Home

A Myriad of Conveniences Af-
forded by this Silent, Noise-
less, Wonderful Power

By C. H. Claudy

EWSPAPERS refer to this as the “ electrical age.”

So indeed, it is, for the manufacturer, the scientist,
the transportation company. For householder and home
maker, the * electrical age” is just beginniug.

The same timidity which made the gas stove follow
gas lighting so slowly is but slowly being overcome in
the case of electricity. It is not so long ago that we
first put electric lights in houses with fear and trem-
bling—only recently houses are wired for lights and gas-
piped only to the kitchen. As yet, but one house in a
thousand is wired in duplicate—one circuit for light,
and one for heat and power. Experiments with elec-
tricity in the home are as yet tentative, and made al-
most altogether on the lighting circuit.

Every manufacturer of electrical apparatus knows
this condition is not permanent, but electricity must
make its way against prejudice, fear and the tightly-
held pocket book, even as gas had to do.

Why two circuits? The electric companies are always
explaining, yet few know the answer. The gas com-
pany makes gas by heating coal. The product, after
various additions and refinements, is stored in a tank,
where it remains until it is used. The electric manu-
facturing company cannot so treat its product. Elec-
tricity cannot be stored economically; the successful
storage battery for anything but small consumption of
current, being as yet a dream. Electricity must be used
when made. Consequently, the generating station runs
to full capacity at night, and is largely an idle invest-
ment during the day. Electricity, then, is more ex-
pensive at night than in the day. Anything which can
use current in the day time, can be run more econom-
ically than at night.

Cooking, heating. and power uses of electricity are
largely day-light operations. Therefore, the power
company can afford to sell current for these purpwoses
for less than it can dispose of current for lighting.
Hence, two circuits in a house, two separate meters,
make for an economy of electrical cost. In a city where
the “standard price” of ten cents a kilowatt obtains
for lighting, a heating and power circuit can be run,
usually for five cents a kilowatt. In some places it is
as low as three cents, and, where water power is con-
verted into current, often less. In sonie places special
summer prices can be obtained if elecirical cooking
apparatus is installed. As less electricity is used in
homes for lighting in summer than in winter, the
power company is anxious to increase consumption
during the heated@ months.

But little electrical conveniences for home use are as
yet almost invariably supplied with a plug and cord
for connecting to the lighting circuit. It is to throw
some light (sic!) upon the character, safety, ease and
convenience of use, and slight cost of operation of these
conveniences, even on the lighting circuit, that this
story is written.

The most familiar household electrical convenience
is the fan. We are used to funs. We knew of electric
motors in street cars before we ever had an electric
light in our houses. We found out that electric motors
were perfectly safe. Business houses installed fans in
stores—private oftices took them up---now thousands of
homes have them to make summer endurable.

The cost of operation of a fan is much smaller than
the unknowing imagine. An 8-inch fan, of four blades,
weighing eight pounds, and costing less than ten dollars,
can be run for five hours at a cost of one cent at the
high speed@ of 1,600 revolutions per minute. Such a
fan in the dining room used a total of two and one
half hours a day costs fifteen cents prer month! TI.arger
fans cost proportionately more to operate, but even a
16-inch fan can be run for from two to four cents a
day of five hours! Thus it is perfectly possible to have
half a dozen fans in the home, and increase the elec-
trical bill by only a dollar or a dollar and a half &
month ; surely a pitifully small price to pay for the
comfort of a cool breeze in humid weather!

Electric current can be turned into power and into
light, more economically than it can into heat. The

end and aim of an electric light is illumination—as
much as possible spread over as large an area as pos-
sible, The nature of the motor makes it possible to
concentrate the current into the power at the place it
is wanted. When heat is desired, it is usually wanted
at one place and no other—the end aml aim of the
manufacturer is to devise apparatus which will confine
the heat to the one place so that as little as possible
may be lost.

As far as cooking is concerned, heat is wanted for
but a short time. An electric toaster on the breakfast
tahle, may use 500 watts of current—which means five
cents an hour. If one ran the toaster all day long. it
would cost 50 cents for ten hours, or fifteen dollavs a
month on the electrical hill! Most housenolders would
regard that as a prohibitive price. But oune only wants
a toaster to run for a few minutes. If the toaster is
operated on a total of 15 minutes at the breakfast table,
it will make all the toast a family of six can possibly
eat. The cost will bessomethiug lesg than 40 cents for
the month. Its great ‘:u]v:mmge over any other method
of making toast is the fact that you get the toast red
bot, right off the stove, and that it ix absolutely even in
its browning. The little wires which glow dull red
do so with equal heat everywhere—there is never a
burned corner, or a white, uncooked spot on eleetric
toast. Such pieces of apparatus. small enough to stand
upon an orditiary ‘Go¥ee rest, come for such small prices
as $250 up, and Need ho further preparation for use
than unscrewing a light buib and serewing in the plug
with which the toaster comes connected, in the thus
emptied socket. .

Similar apparatus can be had for almost any opera-
tion of cooking which can be manajzed with less than
a whole kitchen stove. Chafing «diszhes, tea-urns, coffee-
makers, tea-kettles, tureens, both for keeping soups and
stews hot, or for making them in ity if desired, egg
boilers, batter-cake stoves, water heaters—are all manu-
factured for dining table use. All connect with flexible
cord to the nearest lamp socket, or, in case such an
outlet is available, to an opening in the floor beneath
the table.

Individual pieces require varying amounts of current,
but most take about 508 watts for each * hurner.” Few
have more than one “bhurner” although there is an
“ electric table runge” which comes with two “ burners ”’
or heating surfaces.

Apparatus of this kind is equipped with a switch for
regulating the heat. Unlike the gus stove, “heats ” can-
not be obtained in all possible degrees from minimum
to maximum. The electrical heater which gives more
than one degree of heat, has that degree controlled by
the amount of current consumed. It would be perfectly
possible to make such apparatus with a dozen variations
of possible heat, but in practice, three *heats” are
found sutticient. They are called “low,” *medium ”
and “ high,” and generally the lowest heat requires one
fourth the current of the highest. If the lowest *“ heat”
consumes 250 watts, the “medium ” heat will consume
500 and the “high” heat 1,000 watts.

As a general rule, even on a double ‘“ burner ” range,
from two to four cents will he the price of heat for the
meal. If an elaborate meal is attempted, the cost will
1un higher, but at the moxt. it iis scarcely more than the
cost of alcohol in a chafing dish, and is without alcohol’s
muss, bother or danger.

The cost of dining room cooking apparatus varies
greatly with the material used, the finish, and depemls
to some extent on the quality of the heating units.
Nothing but the highest quality of heating unit pays,
aml practically all the well-known makes of electrical
specialties are now incorperating the hest of electric
work in their plated or solid copper apparatus. In few
cases i8 the cost of such apparatus more than the cost of
similar apparatus of like quality with an alc-ohol heater.
Of course, some cannot he duplicated with an alcohol
heater—the toaster, table range, etc. But it can be
safely said that any one who wants a piece of table
cooking apparatus will not have to pay more than a
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couple Qf dollars more for it if electrically heated than
for the same thing in the same size and finish, equipped
for the familiar blue flume henter of alcohol.

Because the heat in such apparatus is intensely
localized—the frame of a table range is cold while the
“hurner” may be sizzling hot—the radiated heat is al-
most nothing. It does not raise the temperature of a
room # degree to cook with a one ‘“buiner” electric
stove for half an hour. For this reason, the usual objec-
tions to chafing dish suppers in hot weather disappear.
The relative safety of electrical table cooking apparatus
is measured in terms of openr flame vs. no flame at all.
Leave a chafing dish in operation and go ubstairs after
something—there is always danger of a curtain hlowing
into the open flame, or something or some cne upsetting
the alcohol and setting fire to the house. An elec-
trical heater, having no open flame, is not affected
by drafts, and as there is nothing inflammable about
the heater itself it can be upset without the slightest
danger.

Flectrical conveniences are by no means confined to
fans sind cooking utensils. A host of little things elec-
trical, from milady’s curling iron to a washing ma-
chine in the laundry, do not touch the dining room at
any part. Perhaps none are more important than those
which add to the comfort of the sick room, and of these,
the elcetrical heating pad and the electrical heating
blanket take first rank.

The electrical heating pad is the anhotheosis of the hot
water bottle. If you can imagine a hot water bottle
which stays hot, is without weight, isn’t “ floppy ” and
“ roly-poly,” stays where it is put, has no appreciable
thickness, can’t leak or burn, aml which can be regu-
Jated as to the amount of heat it gives, you will have a
very good idea of the electrical heating pad. Most of
them are made to give three different * heats ” of which
the maximum is about 180 degrees—a greater heat than
can be borne by the skin, and useful only when a poul-
tice or wet compress must be between the heating pad
and flesh. Such pads are flexible and come in many
sizes from little ones a foot square, to blankets which
cover the entire bed, especially designed for outdoor
or sleeping porch use. They reduce the quantity aml
hence the weight of bed clothes required to keep @
sleepor warm in the coldest weather.

The current consumption in the smaller sizes and for
the low heats, is so minute as hardly to be measured.
From ten to tifteen watts will keep a small pad hot,
so that the total current consumption for a ten-hour
sleep would be less than two cents. For all muscular
pains and aches and for any purpose where a hot-water
bottle can be used, the electrical pad is far more prac-
tical, convenient and safe. Such pads run from a few

;doll:n‘s up in price according to size, and most are

equipped with removable rubber covers so that wet
:lpplic‘-ﬁtions ‘can be made. The pads are light and
flexible so that they can be wound around the head or
laid flat iipon the stomach, two applications for which
the hot ﬁv’ater bag is notoriously uncomfortable,

The eléctric vibrator is an electrical means of produc-
ing mechanical massage. It is not, as is often supposed,
a method of applying electricity to the body. It consists
of a ve.iy small eleetric motor, so connected to an ex-
tension. arm that the arm is made to vibrate or move
back and forth at a tremendous speed. Putting “ ap-
plicators” or rubber ends of various sizes and shapes
on this arm, enables that rapid vibration to be passed
onto aching muscles or undeveloped xirts of the body.
The result is the same as with hand rubbing, only more
so. Where the hand rubs a hundred times a minute-—
and it is a good massage artist who can make so many
strokes—the vibrator rubs thousands of times.

Another sick room accessory is the ozonizer—a device
which changes some of the oxygen of the air into ozone,
that peculiar form of oxygen which is so life and health-
giving. It is particularly useful to remove odors, and
keep the air fresh even in a tight room. Both the
ozonizer and the vibrator are inexpenslve pieces of

(Continued on payge 512)
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The 150,000-volt power-transmission line that runs from Big Creek to Los Angeles, California, a distance of 240 miles

Have We Reached Limit of Power Transmission ?
An Interview With Dr. Charles Proteus Steinmetz

D by melting suows high up in the Sierras. a com-

baratively small stream comes tumbling down the
wonntains,  Small as it is. this little stream is capable
of doing an enormous amonut of work : for in a distance
of xix miles it drops four thousand feet, When it has
heen fully developed its output of electriclty will com-
pare favorably. if it does not exceed that of the great
Mississippi River. at Keokuk., Already it has reached
a muuber of world’s records, but those which concern us
most in the present article are that the Dpower it de-
velops is transmitted over the, greatest distance and at
the highest voltage, of any transmission line in the
world. The current is raised to a pressure of 150,000
volts and then started upon a journey of two hundred
and forty miles over mountains and vatleys, through
wooded Liinds, and desert wastes to Los Angeles, where
it is stepped down again to a practical voltage for the
operation of street cars, lighting of Dbulldings, and
the thousand aml one other modern  services  of
electriclty.

Such a high voltage was undreamed of a few years
ago. The problems of high tension transmission were so
complex that even sixty thousand volts was spoken of
with awe. That mysterious phenomenon known as
“static” and  the daugerous breakdowus or short
vircuits that were prone to wreck the line or the
apparatus which it fed, were apparently insuperable
ohstacles.

The one who solved the problems and to whom he-
longs the credit for the bresent remarkable developueut
of long-distauce transsmission lines is a man who has
loomed up ahove the horizon of publi¢c attention in the
last four or five years. We can look 1n vain i our
encyclopedias for mention of Dr. Charles Protens Stein-
metz, and yet he has heen known to the electrical frater-
nity ever since he delivered a highly mathewmatical
paper on nugnetic hysteresis hefore the American Insti-
tute of Electrical Engiueers in 1892,

Dr. Steimmetz” ln.entions have not heen of the type
that would attract the attention of the man oun the
street, and consequeutly hig work has escaped popular
atteution; bhut iu the construction of enormons power
plants and transinission lines the public is given ocular
evidence of the vatue of Dr. Steinmetz’s work.

A member of the staff of the SCIENTIFIC .AMERICAN
receutly paid a visit to Dr. Steimmetz iz his home at
Schenectady. New York, to learn soiiething about the
futurc of power transmission.  According to a recent
estimate of the Geological Survey, we have in this coun-
try 61,678,000 potential water horsepower, which if de-
veloped in steam plants would require the annual ¢on-
smuption of 340.030.000 tons of coal, Only 10 per cent
of omr hydraulic resources are now heing used. There

is a wonderful opportunity for further developnient,
provided the power can be transmitted to points where
it is needed. What we wished to know was whether
there is any prohability that power from remote moun-
tain streams will he transimitted over much greater dis-
tanees than at present or whether we have about
reached the limit of brogress in this direction.

Dr. Steinmetz has been called a * pencil iuventor.”
Instead of making his discoveries by experimments, he
proceeds first to reiason matters out with the aid of his
peucil, and the short-hand logic of mathematics. When
he arrives at a conclusion, the experimental confirma-
tion usually follows as a matter of conrse.

As an example of his method of procedure, we are
told that in the earlier daps of the steam turhine a
great deal of trouble was expericnced in building units
that would develop more than 5.000 horsepower. Ap-
parently a liniit had heen reached with the particular
ty¥he of turbine in question, despite every effort of a
number of engineers associated with Dr.  Steinmetz.
Finally, sowme one mentioned the matter to Dr. Stein-
metz. He asked for the hlue prints of the turbine, He
pever looked at the turbine, he never even went near
the factory, Lut merely worked the thing out on paper.
In a fow days he handed hack the blue prints with new
curves plotted for the turbine blages. The problemn was
solved. The new design was i success, The turhines
are now nuude in units of 50.000 horsepower.

When the question of the limits of power transinission
wias put to Dr. Steinnetz, he tossed the matter off as
of minor importance,

“We are not limited hy distance,” he said. “In any
well settled conntry there is no reason for transmitting
current over enormous distances. What is Niagara Falls
distributiou? Dractically all of the current is consumed
within a very short distance of the Falls. Some, it is
true, is transmitted to a distance of about 150 miles, but
there is such a ready marlket for current close at hand
that it is hardly worth while sending it r off. Buffalo
is hut; twenty miles from Niagara Falls and yet it is put-
ting up a steamr power plant now, because it cannot get
enough electricity. In any well settled country i the
current is not consimed in the innnediate vicinity of
the power plant it is hecause the public has been edn-
cated to the advantages of nsing electric power. heat
and light, As for unsettled regions, of conrse. power
will have to he transmitted over considerahle distances
until the deunsity of population hecowmes greater, when
long distance transmission lines may be dispensed with.
Distance is no longer a bar to the hydro-electric¢ engi-
neer, Why, the plaus were all worked out for a 200,000
volt transmission line seven hundred miles long, in
South Africa, This was to take power from the great
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Victoria Falls and transmit it to the Rand Mines,”

“But, what about insulation?”’ he was asked.

“The problems of insulation have all been solved,”
was the answer. ** The next deveiopment of power
transiuission will be all in the matterr of organization.
It is not likely that we will ever be called upon to bnikd
a thousand-mile transmission line, v the proper or-
ganization and cooperation of the various electrical
compatnies, the transmission of power can be very much
simplified and this will result in a wider distribution.
Also, the public¢ will he educited to the use of electricity
so that there will he a ready market for electric current
wherever it is produced. This will not necessarily re-
sult in centralizing the industries about the power
plants.  Electric power will never take the place of
steam power becausc there is not enough of it. In the
future the man who lives more than a hundred miles
from a hydro-electri¢ plant will have to get along with
electric power generated at a steam plant,

* But there is another form of power transmission that
holds out great promise, and that is the substitution
of electricity for transmission gearing in automobiles.
‘I'he gasoline-electric automobile has not yet been proper-
Iy developed, but it is the coming thing. Electricity pro-
vides the most {lexible form of gear transmission. An-
other marked development along this line is the turbo-
electric propulsion of ships.

“One of the disadvantages of electricity is the fact
that it cannot bie stored property. This results in the
placing of enormous demands upon the power plants
at certain periods of the day and certain seasons of the
year, whereas the load should be constant throughout
the twenty-four hours in order that the maximum ef-
ficieucy may be obtained.

“ Laboring classes have Dbeen demanding an
hour day and they are getting it. 'I'his is but a step
toward the six-hour day. As the time of work de-
creases the cost of output iucreases hecanse the ma-
chinery of a factory has longer periods of idleness in
which it fails to return any income on capital invested
in it. As the result of decreasing hours of labor fac-
tories will have to operate night and day, because it will
be uneconomical to operate for such short periods of
time. This will work to the advantage of the electric
plant, for it will mean a better distribution of the load,
not only in the manufacturing plant, but also in the
production of electricity for domestic consumption. It
will turn night into day; for workmen on the night
shifts will have to re-arrange their hours, and hence we
will have a more uniform output of current for cookingy
purposes in homes. This will enable electrical plants to
work at maximum capaeity throughout the entire cycle
of the day.”

eight
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WENTY-ONBE years ago, the Baltimore & Ohio

Railroad Company tried a bold experiment to meet
& difficult problem in the operation of its new cut-
off line through the heart of Baltimore. The new
passenger station on this line was approached through
a heavy-grade tunnel a mile and a half long and, as traf-
fic was both freight and passenger, it was evident that
the smoke and steam from locomotives would produce an
unpleasant and, perhaps under some conditions, a dan-
gerous situation. As it was desired to make this new
line attractive to the public, the company resolved to
try electric operation, a decision which was a revolu-
tionary one in those days both for the railroad and the
manufacturers of electric apparatus, because it involved
the designing of traction motors of unprecedented
power and new and almost untried methods of con-
veying enormous electric currents to the locomotives
by some form of continuous contact system along the
tracks. The system, however, was successfully in-
augurated and, barring some changes in the contact
which were subsequently found necessary, it is still in
operation with substantially the original equipment and
may be said to mark the beginning of the electrifica-
tion of steam railroads not only in this country but
abroad.

Heavy coal train on the Norfolk and Western Railway before electrification laboriously Imblng a grade, with a powerful Mallet type locomotive pulling and two Mallets pushing

Electrification of Steam Railroads

Directions in which this Form of Traction i1s Likely to Expand
By George Gibbs

Progress elsewhere with tbis new form of traction for
heavy railroad work was, however, not rapid until about
12 years ago, at which time the great modern develop-
ment of nnderground stations in large cities was taken
up and introduced a new set of difficult operating con-
ditions which precluded the use of combustion methods
in the train motive power. These Jmportant terminals,
of which the Pennsylvania and the New York Central
in New York City are examples, provide for not only
long distance main line but short distance suburban
trains, and the traffic is dense. It was found that for
their practical operation the electrified divisions must
uot only comprise the relatively short portions of the
lines within the city, but must be extended over the
suburban zone served by the terminal; for example, the
tunnei entrances to the underground terminals of the
Long Island Raillroad required the electrification of a
network of 88 route miles or about 210 track miles
outside of the city, in order to give frequent and quick
service without transfer for the crowds of daily com-
muters.

The technical success of electric apparatus for mov-
ing heavy trains also indicated other places on railways
where it migbt be useful, so that at the present time it
may be said that electrification furnishes steam rail-

|
|
i

roads a suitable
means for:

1. The elimina-
tion of smoke in
tunfiels.

2. The conduc-
tion of a rapid and
dense suburban
service.

3. Increasing the
capacity of over-
worked lnes and
terminals, and of
haulage on heavy
mountain grades.

A statement of
these useful accom-
plishments of the
new form of motive
power might lead
one to expect that
the steam locomo-
tive is destined ere
long io go the way
of the horsecar into
oblivion, but before
Jjumping at such
a conclusion tbe
financial aspect of
the problem must
be considered. The
most compreben-
sive examination

into this phase of
the question is con-
tained in a report
which has just been
published by the
Chicago  Associa-
tion of Commerce.
This linpartial in-
vestigation, extend-
ed over a period of
four. years and in-
volved the expendi-
ture of over one
half 4 million dol-
lars in collecting
data.

The special prob-
lem examined into
by the Chicago As-
sociation was that
of smoke abate-
ment within the
city. The public
and the officiais
were convinced
that the railroads
were responsible
for the smoky con-
dition of the city’s
atmosphere. It is
conceded that Chi-
cago is a smoky
city and that mate-

rial damage is caused to property and inconvenience to
the public by the presence-of this smoke; consequently,
the demand went forth that the steam locomotive be
eliminated. In order to end charges and counter-
charges in the daily press and elsewhere, the Associa~
tion of Commerce by agreement with the city and the
railroads undertook through a joint committee of city
officials, business and railroad men, and with a very
complete technical staff, to make a thorough investiga-
tion of the whole question of responsibility for smoke
and the means for its abatement.

It was found that to eliminate the steam locomotive
as a smoke producer within the Clty of Chicago would
involve the electrification of 23 trunk lines which
enter the city and which handle, aside from the large
passenger traffic, an enormous amount of freight, re-
quiring extensive freight yards and inter-connecting
transfer lines. The mileage required to be electrified
to make the scheme practicable as an operating proposi-
tion was 3,439 in 1912, a tracl: mleage twice as great
as that of all the then existing electrically operated
steam railroads in the country and 15 per cent greater
than of the entire world. As regards traffic, especially
that of freight, the extent of car miieags to be dealt
with in Chicago is about ten *imes that of all American
electrified steam roads and, as regards freight switch.
ing, 65 times as great as In all existing electrically
operated switching service elsewhere.

One of the most important results of the study was
the discovery that while the railroads burn in the
city 2,515,400 tons of coal per year, they are by no
means the chief contributors to the smoke nuisance.
Only 13 per cent of the total amount of coal consumed

in the city and its immediate surroundings was burned
in locomotives, and of the smoke produced only 22 per
cent of visible smoke could be laid against the rail-
roads, and only 7.47 per cent of the solids in smoke was
attributable to railroad transportation. By far the
chief offender in visible smoke is the high pressure
steam stationary power and heating plant, which con-
tributed 44.99 per cent, while the furnaces for metal-
lurgical and other processes contributed 28.63 per cent
and these furnaces also were responsible for 64.26 per
cent of the solid constituents of smoke.

However, the investigation did not end here, but went
deeply into the relative advantages of electricity and
steam. A study was made not only of existing electri-
fied lines in this country, but of thcce in Europe. Esti-
mates were made of the .cost of installing electric
service in place of steam and a careful accounting was
made of the operating costs under the electrical system
as against steam.

It was found that electric traction would produce

‘operating savings. The annual saving in operating

expenses worked out to be over $2,000,000, for the entire
scheme, but, unfortunately, to save this two million
dollars, nine million dollars would have to be raised
each year to cover interest on the capital invested, and
eight million dollars more to cover depreciation, taxes,
and replacement of dissipated assets.

The investigation of the Committee into the various
electrifications, here and abroad, will be found most
interesting. In every case some special condition made
it necessary or advisable to substitute electricity for
steam. In no case where the service was satisfactory

(Continued on paye 516)
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Running down grade on the electrified section of the Chicago, Milwaukee and St. Paul R. R.
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A net work of wiring at the throat of the Brosd Street Terminal, Philadelphia
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Stringing the overhead wires of Philadelphia — Paoli electrification

An electric locomotive in service on the Norfolk and Western Railroad
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The Heavens in December, 1916

HE winter constellations—on the whole the finest

groups in the heavens—are now well displayed in
the evening sky, and their brilliancy is enhanced by the
presence of two great planets, Jupiter in Pisces and
Naturn in Gemini.

The amateur, though he may possess only a small
telescope. or none at all, will find much to interest him
here. Even a field-glass will show the four moons of
Jupiter, and. with a fairly powerful binocular, their
progress in their orbits, from side to side of the planet,
may easily be followed.

The two inner satellites are too close to the planet to
be easily seen with a field glass unless they happen to
be near their greatest apparent distance from tbe planet,
and go round him so rapidly—in 13, and 3% days,
respectively—that it is not easy to follow them from
night to night. But the third satellite, which takes a
week (o complete a circuit, recedes to a distance of
nearly six minutes of arc, or one fifth the apparent
diameter of the moon, and the fourth to a distance
of almost 10 minutes, so that the reason why it cannot be
seen by the naked eye is its faintness, compared with
Jupiter, and not its closeness.

The third satellite will be found on the
east of Jupiter on December 2nd, 9th,
16th, etc, and on the west at dates half
way between, while the fourth is at its
greater distance east on the 7th and 24th,
and its greatest western elongation on the
16th—its period being a little less than 17
days.

The satellites of Saturn are fainter but
the brightest of them, Titan, is easily
visible with a small telescope of 3 inches
aperture, appearing like a small star, cir-
culating about the planet in 16 days, at
a maximum distance of a little over 3
feet of arc, or about 4% times the great-
est extent of the rings. He is east of the
planet on December 6th, north on the 10th,
west on the 14th, south on the 18th, and
SO on.

The three satellites whose orbits lie in-
side that of Titan—Rhea, Dione and
Tethys—may be seen with an aperture of
5 or 6 inches, as may the outer satellite
Iapetus, when it is on the western side of
the planet (which is the case on December
1st, the period being about 80 days). This
satellite has the very remarkable pecu-
liarity that it is almost five times as
bright when west of the planet as when
east of it—its brightness varying between
these extremes in a regular fashion ac-
cording to its position in its orbit. Though
at first sight amazing, this is easy enough
to explain, on the assumption that the
satellite keeps always the same face to-
ward the planet, turning upon its axis
once in a revolution and that the side which we see
at the western elongation is, on the average, very much
lighter in color than the opposite side—which must,
indeed, be a very dark gray in hue.

The two innermost satellites, Enceladus and Mimas,
are visible only in laiger telescopes, and very powerful
instruments are required for observations of the faint
satellite Hyperion, whose orbit lies just outside that of
‘Titan, while the minute outer satellite Phoebe, is visible
only with a few of the very greatest telescopes.

Only Titan, the largest of the nine, shows a measur-
able disk—its- diameter being about 2,600 miles. Rhea
is probably the next in size, for observations of the
length of time that it takes to disappear \when passing
into the planet shadow make it some 1,100 miles in
diameter. Iapetus may be nearly as large. while Dione
and Tethys are probably 700 or 800 miles in diameter,
Enceladus about 500, Mimas perhaps 400, Hyperion 300,
and Phoebe 150.

Small and faint as these bodies are, it is remarkable
that in some cases we know their masses. Their mutual
attractions modify one another’s motions, and a study
of these effects, in th'e skillful hands of Prof. Struve,
has shown that the masses of Dione and Tethys are
1-20 and 1-12# that of our moon, while tiny Mimas con-
tains but 1-2,100 as much matter as the moon—wltch is
the smallest mass whose attraction has so far proved
measurable by astronomical means. It gives a realizing
sense of the magnitude of astronomical masses when
we recollect that this mass, almost infinitesimal from
the astronomer’s standpoint, amounts to 35,000 millions
of millions of tons—enough to form more than a million

At 11 o'clock : Dec. 7
At 10% o'clock : Dec. 15.
At 10 o'clock : Dec. 23.

The Moons of Jupiter and Saturn
By Prof. Henry Norris Russell, Ph.D.

mountains of solid rock, each a mile high and ten miles
around the base!

Titan, the largest of the satellites is also the most
massive, being of nearly twice the mass of our moon,
or 4,000 times that of Mimas—and yet this huge quan-
tity of matter forms merely a satellite. The planet
about which it revolves is more than 4,000 times as
massive as Titan, and the sun 3,500 times greater in
this respect than Saturn itself.

The Heavens

Our map shows the splendid group of constellations
on the east and south—Orion high in the southeast with
Taurus above and Canis Major below ; and Canis Minor,
Gemini and Auriga in the east—the last almost over-
head. The southwestern sky, on the contrary is very
dull. Cetus and Eridanus being among the least bril-
liant of the constellations. In the west are Pegasus,
Andromeda and Aries, while Perseus is overhead, and
Cassiopeia, Cepheus and Cygnus below him in the north-
west. Draco and Ursa Minor are below the Pole. Ursa
Major is rising in the northeast, and Leo in the east.

¥ilgo,
40,
y Svy

RELLE] £ _,.35’,
= o .

TAURUS
(Bull)

At 9% o’clock: December 30,
NIGHT SKY: DECEMBER AND JANUARY

The Planets

Mercury i{s an evening star all through December,
but can only be well seen toward the end of the month
when he sets at 6 P.M, and, though far south in
Sagittarius, is visible in the twilight.

Venus is a morning star in Libra and Scorpio, rising
between 4 and 5 A.M, and conspicuous before sunrise,
though not nearly so much so as she was before she
went so far south.

Mars is an evening star in Sagittarius, too near the
sun to be well seen. He is in conjunction with Mercury
on the 22d, but neither planet will be readily observable.
Jupiter is in Pisces and crosses the meridian at 9 P.M.
on the 1st and 7 P.M. on the 31st, so that the conditions
for evening observation are exceptionally good.

Saturn is on the border of Gemini and Cancer, and,
though not yet in opposition, rises at 7:30 P.M. on the
15th, and is conspicuous in the latter part of the
evening.

Uranus is in Capricornus, setting about 8 P.M. and
barely if at all observable. Neptune is in Cancer, about
5 deg. east of Saturn, and is observable in the latter
part of the evening.

The moon is in her first quarter at 9 P.M. on the
1st, full at 7 AM. on the 9th, in her last quarter at
1 P.M. on the 17th, new at 4 P.M. on the 24th, and in
her first quarter again at 7 A.M. on the 31st. She is
nearest the Earth on the 25th, and remotest on the
13th.

In her circuit of the sky she comes into conjunc-
tion with Jupiter on the 5th, Saturn and Neptune
on the 13th, Venus on the 22d, Mars on the 25th,
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At9 o'clock : Jan. 7.
At 8% o’clock : Jan. 14.
At 8 o’clock: Jan. 22,

Mercury also on that day, and Uranus on the 27th.

On the 24th and 25th of December occurs a partial
eclipse of the sun, which is remarkable for its extreme
smallness. The penumbra, or outer fringe, of the
moon's shadow just grazes the southern edge of the
Earth, so that the eclipse is only visible in Antartica,
south of the Indian Ocean. At some points the mid-
night sun will be eclipsed; but the eeclipse will be very
small amounting to 1-80 of the sun’s diameter—the
barest nick in the sun’s limb. It is improbable that any
human eyes will see the phenomenon.

Princeton University Observatory.
November 22nd, 1916.

The Production and Importation of Ammunition
for Swiss Rifles

HE rifle ammunition most widely used in Switzer-

land is the so-called war ammunition, manufac-
tured by the Federal Ammunition Factories at Thuu.
Canton of Berne, and Altorf, Canton of Uri. The cart-
ridges are similar to the Remington and Mauser 7-milli-
meter products, with rounded  patched”
bullets or with pointed bullets. The Swiss
ordnance rifle has a 7.5 millimeter caliber.
No other ordnance ammunition than that
manufactured in the Swiss Government
factories is permitted to be -used in the
official military rifles.

For private rifles, the so-called *stut-
zers,” the war ammunition is almost ex-
clusively used, because the caliber of the
barrel and the cartridge chamber are espe-
cially made to fit this product. At all
shooting competitions held in Switzerland,
whether Federal, cantonal or municipal,
the Swiss war ammunition is exclusively
used, no other makes being permitted.
The principal reason for this is that the
target fields correspond with the degree of
precision of the ammunition and of the
weapons. Both kinds of cartridges, with
rounded and pointed bullets; are still used,
but the latter have the advantage of pos-
sessing a greater precision.

The ammunition for the ordnance pistol
and revolver is also manufactured by the
Government, and the use of or practice
with any other make is strictly forbidden.
For hunting purposes, however, some am-
munition is imported into Switzerland.
Before the war this came chiefly from
Germany, because experiments have been
made in that country in order to comply
in every respect with the requirements of
the Swiss authorities. Swiss hunters, as
a rule, are very conservative in the selec-
tion of their ammunition, and when they
have tried out a certain brand with satis-
factory results it is difficult to induce them to try
another brand.

For the sale of Swiss ordnance ammunition for rifles,
pistols and revolvers, special shops are designated by
the Government. In the cities and larger towns there
are always several such shops. The importation and
sale of any other kinds of ammunition are in no way
restricted.

The Swiss ordnance rifle cartridges are sold at 50
centimes (9.7 cents) per 10 cartridges, but the actual
cost of production to the Federal Government is said
to be 11 centimes (2.1 cents) per cartridge. Pistol cart-
ridges are sold at 96 centimes (1814 cents) a box, con-
taining 24 cartridges. The cost of producing these is
not exactly known, but it is said to be somewhat higher
than the selling price. The stated reasons for selling
ammunition not only without profit but even under the
actual cost of production are two-fold: first, to encour-
age and promote the practice of shooting in the coun-
try; secondly, to use up and replace continuously the
stocks of war ammunition and thus avoid their becom-
ing useless as a result of long storage.

New Night Storm Signals

N October 15th the Weather Bureau inaugurated

the use of a new system of night storm signals on
the Great Lakes, as follows: Northeast storm, two red
lanterns, one above the other; southeast storm, one red
lantern; southwest storm, red lantern above white;
northwest storm, white lantern above red; hurricane or
whole gale, two red lanterns with a white one between,
in a vertical row.
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Western Eleciric

SCIENTIFIC AMERICAN

TheNewAnswer
to the

Servant Problem

She’s leaving! Leaving her position—disgruntled;
leaving you—discouraged. And you had just con-
gratulated yourself on getting at last a maid who
really suited, and who seemed satisfied to stay.

But—you have been all through such experiences
time and again. You'll call the Employment Bu-
reau and have them send around another girl. You'll
hope for the best—and let it go at that, knowing full
well that it will be a repetition of past experiences.

What are you going to do about it?

Listen:

Electricity will make it easier
for you to get servants and to
keep them—by making house-
work more attractive. And it
will simplify your own work if
left without a maid.

There’s the Washer and
‘Wringer to do the week’s wash
on a Monday morn, and the
Electric Iron to follow it up in
the afternoon of the sarme day.

There’s the Electric Toaster
to make appetizing toast at the
table and to keep it crisp and
warm.

There’s the Electric Range
rapidly coming into more gen-
eral use for cooking through the
attractive rates now being made
for current in many parts of the
country.

And after your electrically
prepared meal is over, there is

the Electric Dish -Washer to
clear it away.

Then, too, there are the Vac-
uum Cleaner, thé Fan, the In-
ter-phone and the dozen and
one other conveniences—all to
be had with the quality mark—
Western Electric.

These devices are easy to buy
and each one is an investment
which soon pays for itself. Ex-
clusive of the Electric Range,
the cost of current to operate
them all per month is less than
your monthly bill for light alone.
For-while other necessities of
life are increasing in cost,
electric current is steadily de-
creasing.

If you have a servant problem
in your home, why not find out
now how electricity can help
you solve it?

Write our nearest office to- -

day for your copy of Booklet No.
73-AG, “The Electrical Way.”

WESTERN ELECTRIC COMPANY

INCORPORATED

195 Broadway, New York City

Houses in All Principal Cities of the United States and Canada

America’s Electrical Week, December 2nd to 9th
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In a

busimess

maybe two or three in a very successful busi-
ness, has the initiative to progress—to get out
of the rut of “Things as they are.”

~““Things as they are” may be right—but do
you know? Do you know you are getting
maximum efhciency from your machines and
operators?

Need & Oovitos

“little things that count”

will tell you what your machines and operators
produce—and tell you accurately. Then you
will #now whether to let “things as they are.”
Veeder counters tell successful business men
facts about their production in hundreds of
different businesses daily. Perhaps that is why
they are successful.

; Perhaps Veeder Counters would be a good
addition to your force.

Veeder Counters |
'1 work on:—
Addressing Machines
Automobiles
co.ling Mﬂthinely Our lm Set Back Counters al-
Cartridge Making Machines |  theysh lower in price mre just, a2 high
Can Labeling Machines | Seocd forsomehad gheer vk, i
i b s O i S Wl " Y
Hosiery Making Machines | with lock and keys, $5.25
Mailing Machines
Paper Making Machines Rotary
5 Sewing Machines Rﬂtdlet
i Threadwinding Machines y
Voting Machines Com“er
! Knitting Machines Nﬂ. 6
Looms ) (Full size)
Winding Machines i&:&‘:&“‘i‘:‘:&:&? 3’::&::: E
and hundreds of others fom;d" direction :ﬁp‘:ﬁ;{ﬁ};ﬁ?{h
Jever is moved. rice $).
= Clatch Speed Counter No. 21
. 'n:-: is the best i mtm_—

olut:ou per minute of a
shaft or any revolving
part. A stop wnch is
not, nqmmd. since the

-lly

One man

successful

duenggpd by a apring
clutch the instant the
is the moet satie-

ving speed counter ever designad, It will not
anr.k or over heat at high speeds.  Price $3.

?rmure is removed.

Veeder Counters are known the world over by mech-
anical engineers to be the most accurate, best constructed
counting devices made. But it is not generally known of
the variety of instruments we made—for use in nearly
every business. Write us and let us give you expert ad-
.vice as to what counters to use. Write for our free
booklet containing valuable counter facts.

Cyclometers for Bicycles and Molorcycles.

Odometers for Autormobiles and Horse drawn vehicles,
Counleu fcr prad:cally coery purpuse.

Tach » Tack s and Fine Die Cashings.

Veeder Mfg. Co.

18 Sargeant St Hartford, Conn.
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‘I by blocks of the same compound.

SCIENTIFIC AMERICAN

Electric Heating in the Industries
(Continued from page 494)

strip on the edges of which insulating
blocks are carried. These blocks are
made of a compound which will retain its
insulating qualities at the temperature
to which they are subjected, and at the
same time are strong enough to with-
stand rough service without cracking.
Notches on the edges of the blocks make
a winding form for the flat resistance
ribbon, and the blocks serve further to
insulate the ribbon from the metal sup-
porter.
iron frame and are insulated therefrom
The
frames, in turn, are provided with feet
for mounting in the oven, and are made
in standard forms for mounting on either
the wall or floor. These heaters are
available in capacities from 1.3 kilowatts
to 123 kilowatts, and are standard for
voltages up to 480. The temperature
range for which they are suitable extends
as high as 900 deg. Fahr. in the oven.

In most cases it is desirable automat-
ically to maintain the requisite tempera-
ture in electrically-heated industrial
ovens, although experience shows that
there are cases where manually-operated
panels are quite satisfactory. In some
instances all the heaters are connected to
and disconnected from the supply circuit
in periods which will maintain the proper
temperature; in other instances it is
better practice to connect and disconnect
a portion of the heaters; still in other
instances the heaters should be grouped.
In the case of direct current equipment,
provision should be made for connecting
the groups in series or in parallel, while
in the case of alternating current equip-
ment provision should be made for mak-
ing “ Y ” delta connections of the heaters.

With the present state of development
in electric heating, few if any commercial
applications have been made of electric
furnaces for melting brass. Yet manu-
facturers have reached a point where it
is safe to predict that in a short while
these devices will be available for com-
mercial applications. And we have only
to consider for a moment the millions of
pounds of castings that are made from
copper and brass every day to grasp the
importance of this development to central
stations. The conditions are favorable
since with the electric furnace properly
developed, the temperature can be held
practically constant at the point best
suited to the work; stack losses can be
reduced to a minimum ; and a non-oxidlz-
ing atmosphere can be maintained.

In one brass foundry which the writer
has in mind, nearly 1,000,000 pounds of
brass are melted every working day.
From tests that have been carried out
it is safe to estimate that this work can
be done with a consumption of electric
current nct greater than 300 kilowatt-
hours per ivon. It is probably conserva-
tive to state that the net losses in the
best brass foundries are not less than 1.2
per cent. From tests which have been
conducted in melting brass electrically, it
is safe to assume that these losses with
the electric furnaces will not exceed .3
per cent, or a saving of .9 per cent. Now
then, on the basis of melting 1,000,000
pounds of brass per day, the employment
of electric heating should net a saving of
9,000 pounds; which means that out of
1,000,000 pounds of metal put into the
furnace, the manufacturer would obtain
9,000 pounds more ingots.
say at 24.8 cents per pound, would amount
to $2,232 per day. With a current con-
sumption of 300 kilowatt-hours per ton
and at a rate of 1 cent per kilowatt-hour, |-
the cost of current for melting the 1,000,-
000 pounds of brass would be $1,500; and
on the basis already mentioned there can
be tredited to the use of electric heat a
saving of $732 per day, or per 1,000,000
pounds of brass melted. Furthermore,
since the electric current is replacing some
other form of fuel, the $732 saved would
amount to considerably more when the
cost of the usual fuel is taken into con-
sideration.

There is a large field for the employ-

(Concluded on page 510)
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Wolﬂ. Preeldent and General Manager.
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LARGE HARDWARE MANUFACTURER dealres to
manufacture marketable articles, patented preferred.
Must be meritorlcus and profitable. Not necessarily
tools, yet must be confined to hardware line. State num-
ber and date of patent, cost and selling prlee and give
model or sketch. Hardware, Box 773, N, Y

NEORANICAL
BUPPLIES AND NATERIAL
ot all ds
EXPERINENTAL AND
LIGAT NACHINE WORK
o erder
188 NILK STREET, BOSTOR

THE SCHWERDTLE STAMP CO.
®—=—=+STEEL STAMPS LETTERS & FIGURES
BRIDGEPORT CONN.

THE BRIDGEPORT CHAIN CO.
Soeclalists in Small WireShapes& FlatStampings

Bridgeport, Conn.
Corliss - Engines, Brewers

[ G e, B

The VILTER MFG. CO.
989 Clinton Street Milwau kee, Wis.

MUDEI- , iy / s (5 PADISONS TCHIAGOIL

ESTABYSHED A7 55 Wit I0R CATALOGUE 3 MODEL SUPPLIES

Exgenmeutal and Model Work

ectrical Inef ruments and Fine M achinery.
Inventions Develtobed.
Spevial Tools, Dies, Gear Cutting, Etc.

HENRY ZUHR, 200to 204 Wiliam St., NewYork City

RUBBE Fine Jobbing Work

PARKER, STEARNS & CO.,

Expert Manufacturers

286-300 Sheffield Ave., Brooklyn, N. Y.



December 2, 1916
U

SCIENTIFIC AMERICAN

One-ten G. V. Tleet of R. H. Macy & Company. These trucks have seen seven (7) years
service and are good for many mare.

G.V. Light Wagons

Distinctive and Efficient

The G. V. Electric makes the ideal delivery wagon. It is
always clean, practically silent, speedy, dependable and in-
expensive to operate and maintain.

Low maintenance should be a question of years. Other-
wise there is no economy. G. V. Electrics are long-lived.
We know because we have hundreds in use that have stood
the grind of from 7 to 14 years’ service.

l““ ““Im““n“““““l There are no gears in a G. V. “Where traffic is thickest
. G. Vs are the quickest.” Frequent starting and stopping

; T — \‘?.' does not injure rotating parts as it does the reciprocating
.‘- parts of a gasoline car. G. V. simplicity means quick pick-
up, traffic smoothness traffic control. That’s why a G. V.
will “beat out” a 9o horse-power touring car in crowded
traffic.

Used in 131 Lines of Business

The thousands of G. V. Electrics in service prove their
popularity as well as their adaptability and economy. The
1,000 lb. and 2,000 1b. models are used by scores of

Frederick Loeser & Company
bought their first G. V.in 1002,
They now bave forty-four.

department stores, by bakers, provisioners, jewelers,
florists, confectioners, laundries, interior decorators,
banks, public utility corporations, etc.

It is significant that the Electric predominates in the fleets of the
oldest and most experienced operators of motor delivery equipment.
You can buy cheaper cars (mostly of the gasoline type), but you
pay a premium in reserve equipment, due to break-downs, high
repair costs and short life when you do so. Be guided by the ex-
perience of those who have invested millions in light G. V. Electrics.
Place your order for at least one without delay.

Catalogue 101 will be sent you upon request;
in your line of business. Write today.

' Genera] Vehicle Company, Inc.

General Office and Factory:
Long Island City, New York

also names of users

Hundreds of G. V. Electrics
deliver coffee, tea, @roceries,
provisions, ete. One baker
uses 33.

.
G. V. Storasge Vans are used
ip seven cities. Famous jewel-
ers use themn. Uncle Sam is a
conaistent buyer also.

Public utility companiea use

nearly 1000 G. V. Trucks. The
lighter models predominate.

NF\\ YORK CHICAGO BOSTON PHILADELPHIA
o) Six Models: 1,000 to 10,000 lbs. capacity
\\ Dealers in unoccupied territory are invited to correspond
j
)

“Do It Electrically”

16118

L

This chain of restaurants hag an all-G. V. Electric delivery system.
Abselutely herseless

© 1916 SCIENTIFIC AMERICAN, INC
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‘““Victor’’ Insulators

{nsulator No. 5106 mounted on Pin No. 4136

“Victor”’ Insulators are made in the largest factory in
the world devoted exclusively to the production of high
tension Insulators.

They are installed on important transmission lines all
over the world, and are a necessity where uninterrupted
service is demanded.

There is over 20 years’ experience behind every ‘“Victor”
Insulator. They weresthe first Insulators made that per-
mitted the transmission of electricity over long distances
at high voltage and are today the equipment on the longest
line in the world.

THE LOCKE INSULATOR MANUFACTURING CO.
VICTOR, N. Y.

is again successful

The Edison Weekly

Volome 1o

{\ugust 9th, 1916 Namber 33

Pulmotor Saves Life of Four Howr Old I fant.
T‘HROUGH the ugeof oneof¢heC ou

operated by My y E °MPany’sPulmotors,
Deparime, Gregson of

saved fast Tbum;;; the life of a four bou

the Distribution
T ol tnfant was

Place,

few !"f“” old, had collf:::d’:!:z? in
physician appealed to The N w Y1
for assistance, Word wag N
3rd District Operating De
zouc!: with the Dislribu:ip
received the call at 942 an
and oxygen tanks 20d wa

f 2 tmy boy, only a
0 the emergency the
ork Edison Company
seat to Mr Williams of the
artment, who in turn got in
00 Department. )y Gregson
sd mac:: a grad forthe pulmotor
andon ] on his way to the ital
B “::: nC;mpan); s electric delivery cars. 1!:::1:::: u;
Toory s cb:;:i: 0:0 the €mergency, however, and :l
and speq e E oo !r:an commaandeered 3 Ppassing tax,

w“b(l’zetacbmz the sanitarium at ¢en o'cloc
ut delay had the Pulmotor at work

lifeless form, Ay
0 10:50 he gi
apply the inhalagion nppar:tszscommued !

OXYgeniD the first qapk was ysed
10 resort to the bospital tank. kee
Up to this tim

Tty mile clip

k. Mr Gregson

be pulmotor ¢o
In half an hour gy the
UP. and it was necessary
Png the Jast pulmotor
e the child pag

IE , ing. Owever, by 11:50,
pi 5 1 € conscious
later began tocryiga decidedly boy-;:i:e m:ge:

Type “B” Pulmotor

ortable and
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Safe, simple, efficient, OXYGEN APPARATUS Co

moderately priced—3$115. complete. 418 Firgt Ave.  Pittshurgh, Pa,
The only hand-operated resuscita- .

tion device that is constructed on Makers of Complete Breathing
physiological principles. A layman Apparatus

Special Agents for Wolf Safety Lamp Co.

can use it succe: ¥, of America, Ine.
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Electric Heating in the Industries

(Conciuded from page 508)
ment of electricity in the process of
sherardizing, which consists of baking
ferrous metals in zinc dust so as to make
them rust-proof. For example, there are
many parts about an automobile which,
when made of nickel-plated steel, rust very
readily under ordinary weather conditions.
Likewise it would be highly desirable in
most cases if bolts, nuts, nails, tools, and
other articles were treated in some man-
ner in order to make them rust-proof.
This protection, or.- sherardizing, can be
best accomplished by baking the metal
parts with zinc dust of the correct chem-
ical analysis, at a certain predetermined
and constant temperature for a period of
time depending upon the thickness of the
coat desired. The most satisfactory re-
sults with this process are obtained by the
use of electrically-heated sherardizing
ovens.

The importance of the sherardizing
process cannot be overestimated. Take,
for example, the many manufacturers
who are making certain parts of their
product out of high-priced non-corrosive
material such as bronze and brass, when
low-priced ferrous material could just as
well be substituted provided it were prop-
erly sherardized. Electric heat renders
sherardizing a comparatively simple proc-
ess by the use of an electrically-heated re-
volving oven mounted on trunnions that
are supported on pillow blocks. Typical
ovens measure 40 by 24 by 24 inches, in-
side dimensions, and call for an input
current of 53.5 kilowatts for about three
hours, and 13.5 kilowatts for three to
four hours. Smaller ovens measuring 10
by 10 by 17 inches, inside dimensions, call
for a current consumption of 15 kilowatts
for three hours and 5 kilowatts for three
to four hours.

In establishments where there is a eon-
siderable amount of gluing to be done
the use of electric glue cookers and pots
does much to enhance the efficiency of the
workmen. The advantages of self-heated,
portable glue pots are immediately obvi-
ous when electricity is the source of heat.
The most popular of these pots are gen-
erally of two types: the jacketless and
the water-jacketed kind. The former is of
cast aluminum, except in the smallest size,
chosen for its high thermal conductivity.

evenly and prevent overheating. Only one
heat is provided, and where the line volt-
age is fairly uniform, and quick initial
heating is not imperative, this style is
much in favor. The water-jacketed style
consists of a sheet aluminum glue vessel
and a cast iron water bath. Two heats
are provided : high heat for quick, initial
heating; and the low heat, for maintain-
ing the temperature of the glue.
Establishments using large quantities
of glue obtain better results by preparing
the glue in one or more large central
cookers from which it can be transferred
to small pots and kept at the proper tem-
perature for use at any point desired.
The electrically-heated glue cooker used in
connection with individual electric glue
pots makes an ideal equipment. The
cooker, of course, is thermally insulated.
One might go on almost indefinitely in
describing the divers applications of elec-
tric heat in the industries, for there are
few heating operations where electricity
cannot be applied. Liquid heating tanks,
melting tanks, oil tempering baths, pour-
ing pots, linotype and monctype pots,
steam and hot water boilers, circulation
heaters, soldering iromns, pressing irons,
burning in irons, stoves and bot plates,
wax knife heaters, matrix driers, driers
of all kinds, room heaters, hot air blowers,
bacteriological incubators, palette ovens,
and laboratory furnaces are but a few of
the tried-and-found-successful applications
of “ white coal” Still, the surface has
been barely scratched: there is far more
rromise in the future of electric heating,

than in the present.

© 1916 SCIENTIFIC AMERICAN, INC

December 2, 1916

RADIO PHONES

Extremely sensitive with a clear
velvety tone of high pitch which is
beneficial during periods of heavy
static. They are comfortable, anug
fitting and weigh only 10} ounces.
Satisfaction Guaranteed.

Send for Booklet ‘SR’
The Holtzer-Cabot Electric Co.
Bostew Gicago i

New York  Baltimer=

“Spy Strainers” is
an amusing article
which tells how and
why all Americans
who are traveling in
Europe are consid-
ered spies until they
prove themselves oth-
erwise. It was writ-
ten by Will G. Shep-
herd and illustrated
by Boardman Robin-
son and will appear
in the December gth
issue of

Colliers

THE NATIONAL WEEKLY
416 West 13th Street, New York City

The walls of the pot distribute the heat |

WED MOGE
PLAINFIELD. N.J

<@ [ B0

1

M Carde, circulars, book, paper. Prees$5. Lar-
sy R ger Rotary $%, Save money. Print for
Fy e others, big profit. All easy, rules eent. Write

tactoryforcatalogue preeses, TYPE, caras
EERTSTE THE PRESS CO. D-fz. MERIDEN, OONN.

There is a certain
quality possessed
by some men
which we call vi-
tality.

It is being greatly
alive—living each
minute in full and
keen conscious-
ness—using the
senses constantly
and to full capacity.

Men of vitality, living
as they do more fully
than others, exercise
their acute faculties in
choosing the accessor-
ies of their daily lives
and the means for their
pleasure and comfort.

It is among such men
as this that Rameses,
“The Aristocrat of Cig-
arettes,” finds its great-
est and most constant
demand.

Your vitality will re-
fil')m'ld instantly to its
istinctive fragrance.

'And nobody ever

changes from Rameses.
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EDUCATIONAL BUILDING
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SERVICE

A Thousand Public Buildings

Stand as a Living Testimonial

_for Johns-Manville

A monument to public spirit and civic pride,
the public building is more than a structure
of steel and stone. It stands to express some
phase of the community’s activity without
respect to time or the cycle of conditions.

Small wonder that such buildings should
command the skill of architect and engineer.

And logical, too, that the materials used
should be of the highest quality.

It is with pride that Johns-Manville can
point to the Public Works in America's
representative cities and say: “Here are one
or more J-M Products.”

It is satisfying to know that this Institution
not only serves the individual, but the com-
munity as well. This indorsement is a
voucher for the quality, the safety and the
permanence of J-M Materials and what to
us is even of more importance, it speaks elo-
quently for the confidence of the American
community in the name Johns-Manville.

Asbestos roofing, asbestos shingles, asbestos
packings, insulating materials for power
plants, acoustical treatment, electrical acces-
sories, and waterproofing are some of the
materials that the Johns-Manville Co. is con-
tributing to the most prominent buildings.

, 296 W Avenue, ﬂew York

e New rle*u Ph\ladelnhIQ ko:heﬂer Saemmelhp Snﬁ'gftan cﬁ
pelu ‘New.York - Pittaburgh  St. Louis

Omaha Portland

~ Toronto Winnipeg -Mnnlr_e.l Vw 30

- Sc. Paut _Snnp cgo

Salt l@ke’ City Seattle

Toledo
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‘Scientific study coupled with
practical manufacturing meth-
ods — this is the basis of the
MAZDA Service that helps

lamp - makers produce better

lamps. tH

MAZDA

“Not the name of a thing, but the mark of a service”

‘The Meaning of MAZDA-
MAZDA is the trademark of a world-wide service to Lab ies of the G l Electric Company at
certain lamp manufacturers. Its purpose is to collect Schenectady, New York.
and select scientific and p con-
¢ and devel intheart ofincan  The mark MAZDA can appear only on lampe which

it rlu:i: f u-l and to distribute this
information to the eomp-mel annled to receive dnl
Service. MAZDA Service is d in the R

Mthemndanhof DA Service. It is thus
an assurance of quality. Thumdemnrkuthepzop-
exty of the G 1 Electric Comp

RESEARCH LABORATORIES OF GENERAL ELECTRIC COMPANY

4638

MIGNON UNDAMPED WAVE

WIRELESS APPARATUS

AMATEUR and COMMERCIAL USE

This latest Mignon invention enters a new field

in radio engineering, eliminating the so familiar
LOOSE COUPLERSand LOAD-

ING COILS, and introduces
adjustable DISC CORES hereto-
fore coisidered i-nnossible. DIS- \
TANCE RANGE UNLIMITED. *M
: ; . . ‘-RA ol o i
Write for Catalogue and Mention Scientific American /

MIGNON WIRELESS CORPORATION, Elmira, N. Y., U. S.-A.

Magic, Stage Ilusions and Scientific Diversions, including Trick Photography
Compiled and edited by Albert A. Hopkins. With an introduction by Henry Ridgely Evans. 7x10 inches.
Cloth. 556 pages. 400 illustrations, $2.50
‘This very interesting volume is acknowledged to be the standard work on maglc. It 18 to the pr 1
and amateur alike. The illusions are all explained in detail showing exactly how the tricks are performed.
MUNN & CO., Inc., Publishers, Woolworth Building, New York City.

SAVAGE ARMS COMPANY

Manufacturers of
LEWIS AUTOMATIC MACHINE GUNS
MILITARY, HIGH-POWER

and

SMALL CALIBER SPORTING RIFLES

AUTOMATIC PISTOLS
and

AMMUNITION

Factories: UTICA, NEW YORK, U. S. A.
Executive Offices: 50 CHURCH STREET, NEW YORK CITY
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Cost of Electric Light
By F. C. Meyers
OST people consider electric light
rather as a luxury and more ex-
pensive than other forms of illumination.
The following results of an investigation
by The Society for Electrical Develop-

ment shows the exaqt opposite to be true

provided " the’ equlpment is modern and in
good repair.

What is commonly thought to be the
cheapest light is candle light. A recent
test of six candles showed that for one
cent only 2.68 candlepower hours were

obtained.

If electricity for lighting costs 8 cents
for a kilowatt a 20 watt lamp can be
lighted for 50 hours for 8 cents. The
efficiency of a 20 watt incandescent is
a candlepower for 117 watts. Thus a
20 watt lamp will provide about 17
candlepower. It will burn 50 hours for
8 cents or 850 candlepower hours will
cost 8 cents. One cent will buy 103
candlepower hours or 39 times as much
light as can be obtained from a candle
for one cent.

Ordinary kerosene Mmps with kerosene
at 15 cents will give 72 candlepower hours
for one cent. Figuring electricity at 8§
cents a kilowatt hour as above we find
72 candlepower hours for one cent bal-
anced against 106 for electricity, or a
margin of 34 candlepower hours in favor
of electricity.

With an open gas flame and gas cost-
ing $1.50 a thousand cubic feet, one cent
will buy 29 candlepower hours. As noted
for this price electricity will provide 103
candlepower hours. Thus balancing gas
against electricity we find the margin to
be 77 in favor of electricity.

Gas mantles have become very popular
and with the best mantles one cent will
buy 114 candlepower hours. This is only
true, however, when the mantle is new,
the globe clean and the gas pressure just
right. Under ordinary -circumstances,
however, all these conditions are not cor-
rect for this result to be obtained. But
even if this amount of light is obtained
the margin in favor of the gas light is
only 8 candlepower hours, which is prac-
tically negligible.

Electrical Invasion of the Home
(Continued from page 502)
apparatus, the former costing about
twenty-five dollars and the latter from
ten to thirty according to size. They run
on so little current that the cost is

negligible.

Parents who get up in the small hours
of the morning to heat water with which
to heat a nursing bottle, will appreciate
the nursery milk warmer. This device,
which uses 440 watts of current and does
its work in three minutes—which, in other
words, will heat 20 bottles at -a cost of
two mills per bottle, has a coil which con-
tains the heating element. The bottle
stands in the coil, and coil and bottle to-
gether are placed in a specially made re-
ceptacle in which water is kept. The milk
heats evenly, all through the bottle, in
the minimum of time and without trouble
or danger of fire.

Electric irons for ironing clothes are
gradually making headway in private
houses. The electric iron is smokeless,
odorless and absolutely clean at all times.
It stays at the heat desired for as long
as desired. Independent of a stove, iron-
ing can be done in the coolest room in
the house. They come in all sizes, from
the tiny travelers’ iron, which ladies can
carry for hotel use on fine laces, handker-
chiefs, ribbons, etc., using 200 watts of
current, up to big ten-pound laundry
irons using 700 or more watts of current.
Prices range from $2.50 to $10.00, accord-
ing to size and style. They can be had
also as fluting irons and even as silk hat
irons, tiny little tools, the heating ele-
ments of which are so small as to need
lamps in circuit with them when used.
_..Curling irons for milady’s “ front-” and
“marcel waves” which stay hot as long
as desired and electric hair combs, which
are warmed to just the right degree to dry
shampooed hair, are among the toilet con-

(Continued on page 5l4)
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Gasoline and Kerosene

7'//[ /"A/?M [//G//Vf THAT WORKS
A\ 4

Built and guaranteed by the largest producers of farm
engines—simple, durable, powerful—four cycle, suction
feed, make and break ignition—every part inter-
changeable—fully tested. Guaranteed to Develop
Rated H. P.

SAVES FUEL, TIME, LABOR, MONEY

Lowest Price, Greatest Value

Write for big illustrated Engme Book today.

Full Line Detroit Engi 2h wer up

DETROIT ENGINE wous « 127 Bellevue Ave, , DETROIT, m
adsworth Mfg. Co., Successors

¢“Where was Moses when
the Light Went Out’’

If you have electric lights in your home, install
the SIX-IN-ONE Fuse Plug Thengou will never
be in d by cuse.

Wlth the old fuhloned single fuse plug you
have to send for an electrician when your lights
go out. The SIX-IN-ONE Fuse Plug will save

ou this inconvenience and expense. Approved
éy the National Board of Fire Underwriters.
‘'or homes, hotels, factories, theatres, ete. At
electrical dealers and Central Stations. If not ob-

, write us. Price 35c per plug of six fuses.

ATLAS SELLING AGENCY, Inc.
450 Fourth Avenue NewYork

Rives AUTO-PEDAL &%
NEVERSLIP PADS
Made of Live Rubber Full

Attached to ANY CAR in a Minute s Set
Dealers : WRITE FOR TERMS 1

Geo. H. Rives Mfg. Co., Inc.
Dept. B. 2187 Woolworth Lldg., New York

Just Published!

WIRELESS TELEGRAPHY
D TELEPHONY

SIMPLY EXPLAINED
By ALFRED P. MORGAN

WIRELESS EXPERT
170 Pages, 156 lllustrations, Cloth Bound

Price, $1 00 postpaid

The simplest, latest and most
comprehensive popuiar work pub-
lished on wireless, for the wireless
operator, amateur or professional.

THIS is a compre-
hensive treatise and
aclosestudy of itspages
will enable one to mas-
ter all the details of the
wireless transmission of
messages. The author
has filled a long-felt
want and has succeed-
ed in furnishinga lucid,
camprehensibleexplan-
ationinsimplelanguage
of the theory and prac-
tice of wireless telegra-

phy and telephony.

The book treats the subject from an entirely
new standpoint. Several very novel and orig-
nal ideas have bten carried out in its making.
It is well illustrated by over one hundred and
hfty mteresnng photogr hs and drawings. All

agrams have been mnd‘; in perspective showing
the instruments as they actually appear in prac-
tice. The drawings are carefully keyed and
labeled.  Many of the photographs are accom-

by phantom drawings which reveal the
e and purpose of each part.

This is a book the wireless experimenter can-

not afford to be without. It enables one to de- |

sign and construct their own apparatus.
book will also prove of value to the layman.

MUNN & CO., Inc., Publishers

name

233 Broadway = New York, N.Y.
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The Master Workman —

The great builder is Electricity. With its aid your
engineers daily accomplish new feats of construction
and operation. Enormous bridges, great dams, im-
mense ships, docks, dikes and tunnels are carried to
swift completion—Electrically.

Electricity controls the lock gates of the Panama Canal:
Electric locomotives tow the great ships through. The
traffic of the East and West crosses the backbone of

our continent on electrically hauled trains.

The cloth of your suit was undoubtedly woven by an
electric loom, cut by an electrically driven knife, and
put together on an electrically driven machine. In an
ever widening field this greatest SERVANT of man-
kind is performing the labors of men's hands and
tiring muscles.

In the development and improvement of the ways of
applying the forces of Electricity, it has been the dis-
tinction of the General Electric Company to play a

SCIENTIFIC AMERICAN

leading part. Through its great Research Labora-
tories, engineering organization and extensive manu-
facturing plants, ALL that has been learned in each
field of electrical endeavor has been applied to the
furtherance of every other field.

When at the snap of a switch your room is flooded
with light; when a street car carries you to your des-
tination; when any of the conveniences or comforts
of electricity make your day’s work lighter, brighter
and more enjoyable, remember the part the General
Electric Company has had in making these things
possible.

And when you have any problem of light, heat,
power or transportation, or when you buy any piece
of electrical apparatus—remember the experience
and knowledge summed up by the monogram G-E
and that it stands for

*“ The Guarantee of Excellence on Goods Electrical’

© 1916 SCIENTIFIC AMERICAN, INC
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Temperature
1 Instruments

] Indicating

Recordin
M \\Sen'ffolhng
Regula-tors Tycos Mercury
o Operafed Recording;
a1 sff """"" Thermometers

Correspondencers invited
The H&M Division
Zavicr Instrument Companies
ROCHESTER NY.
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Electrical Invasion of the Home
{Continued from page 512)
veniences which a six-foot cord and plug
make available to any one who has elec-
tric current. They use an inconsiderable
amount of current—Iless than the usual
electric bulb-—and are inexpensive, a
whole set being obtainable for ten dollars
and individual units for from $2.00 to

$5.00.

The portable electric room-heating
stove, or “glower” is a special adapta-
tion of electricity particularly useful in
fall and spring, in sick room, nursery or
bath room. It consists of one or more
special electric light bulbs—perhaps it is
more true to say electric keat bulbs, since
their purpose is to radiate heat and not
light. These, mounted in a container or
base, form the portable stove. *“Two
glower ” heaters require 500 watts of cur-
rent, and therefore can hardly take the
place of oil, gas, or steam heat as a
permanent installation. But it is often
necessary to warm up a chilly room sud-
denly when ordinary heat sources are not
available, and no one who has taken a

dressed in front of a radiant electric
heater but will agree that the penny for
ten minutes’ heat has been well spent!

As there is no flame in these heaters
there is no danger of fire. Damp clothes
can be laid directly on the heateg with-
out danger, and, if sentiment can have
a momentary place in so practical a story,
the fact that the soft heat is accompanied
with a flood of light makes these pieces
of apparatus decidedly cheerful com-
panions.

The public is already well advised as
to the comfort, durability and necessity
of the device which sucks the dirt- out
of carpets, hangings, pillows and mat-
tresses and deposits it in a bag for re-
moval, in place of the old and tiresome
methods of sweeping and dusting. The
majority of vacuum -cleaners are elec-
trically driven. Many new houses have

Proper Cooling

Gives Your Motor the right
chance for maximum efficiency

HARRISON

Original Hexagon

CELLULAR RADIATOR

with its peculiar horizontal arrangement of cels, is not only
designed for requirements, but is made to flve lasting
cooling efficiency with great durability and less weight.

Notice its performance on these cars

CHANDLER — HUDSON — HUPMOBILE
MITCHELL—OLDSMOBILE—PEERLESS

also
GRAMM and FEDERAL TRUCKS

Our book on radiator history
and efficiency upon requesl,

The HARRISON MFG. CO., Inc.
Lockport, N. Y.

electric air pump motors installed in the
basement, and the pipes through which
the dirt is to be sucked permanently
placed in the walls, with an outlet in
every room. The ordinary cleaner, how-
ever, which *plugs in” to the ordinary
lighting circuit is less laborious to use
than a broom, and the result is a real,
not an apparent cleanliness, since the dirt
is removed from the interior as well as
the outside of all carpets, rugs and cur-
tains. The cost of such apparatus varies
from twenty-five dollars to a hundred or
Fmore. Current consumption is very small
and the comfort to the housecleaner be-
yond words.

Sewing room, laundry, ice cream
freezer, scullery, all have special electric
conveniences, in the form of motors which
drive sewing machine, washing machine,
wringer, freezer and clean knives and
polish silver with the minimum of band
labor. Tbe cost of operation is not felt
in the monthly electrical bill, and the
saving of muscle is incalculable.

Ask any woman who sews on a sewing
machine if sbe would run the pedal for
five cents a day, and judge by her answer
whether it is worth while to run a sewing
machine electrically at a cost of a cent a
day or less. Sewing machine motors come
in many styles—some attach in place of
the hand wheel, others go underneath
and are controlled by a movement of the
pedal, metamorphosed from a power
source to a controller, still others are
screwed to the sewing machine table and
belted to the machine prpper.

Finally there is electrical ornamenta-
tion. Whether it be a string of colored
bulbs for the Christmas tree, a basket of
electrical fruit, glowing with beautiful
colors for the dining table, or a hanging
basket of electrically lit flowers, one fact
stands out above all others. Electric
ornamentation is safe. It needs no flame.
It gives light, in many colors, effects of
many kinds, at small cost, both for in-
stallation and operation, and all without
any change in house wiring, any danger in

(Concluded on page 516)
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SPRAGUE

ELECTR!EDHOISTS
MONORAIL CRANES

For Lifting and Conveying
light or heavy materials

500 Lbs. to 6 Tons Capacity

SAFETY—ECONOMY
SPEED
Send for Booklet No. 90572
SPRAGUE ELECTRIC WORKS
OF GENERAL ELECTRIC COMPANY

Mai
§27-531 W. 34th S

Branch Officegin Principal Cities

* Avoid Shot Downs or Break Downs

During the present rush of business many fac-
tories, equipped in the old way 38 to power, are
straining their capacity to keep up with their

orders. This strain is telling on their power
equipment. Replace with

Bessemer Oil Engines
(Awarded Gold Medal Panama-Pacific Expon tion)

that will give a lessened fuel cost by burning
cheap fuel oil—insure less cost of upkeep, or over-
head—require less room—do away with the dirt
and smoke—and be on the work continuously
from 7 A. M. till 7 A. M,, if needed. If you are
interested and will write us, we will send you our
illustrated booklet for further information.

Our complete line: Fuel Oil Engines from
15 to 185 H. P. Gas Engines, 5 to 350

H. P. Kerosene Engines 2 to 8 H. P.

THE BESSEMER GAS ENGINE COMPANY
14 York Street Grove City, Pa.

Bessemer Engines Running Today
in Sixteen Thousand Power Plants

iiIII I-Ill
"lllllllllﬂlll

Beware of hﬁn} This perfect three.piece con-
struction justifies the name —
E Note how
accurately the nght angles ﬁt
together. Engincers and

ine Builders ncknowledgc

at this is the only proper
construction for safety and
prevention of leakage.

Increase Power

Install Ever-Tight Piston Rings and save the
valuable power you lose th ough lesky cylinders.
Ever-Tight Piston Rings are ﬁ:runteed to f\ve
compression in out. of-round cylinders as well
in truc ones. You do not have to rebore wom
cylinders—Ever-Tight will At them. They in-

. crease compression and decrease flctlon
from 159 to 259 more power. Ql'1gl'ﬂ:
Piston Rings a ¢ the greatest gasolmc savers and
| practically eliminate ca bon troubles.
You can make automobiling a pleasure and your
t uck service a paying propouuon by installing
Eser-Tight Piston Kinga the only ect
picce piston ring on the market.

For sale by all deale s.

EVER.TIGHT PISTON RING Co.
14-18 Chestnut St., St. Louis, Mo.

The Model T Ford Car

Its Construction, Operation and Repair

B?r VICTOR W. PAGE, M.E. 5% x7{ inches.
Cloth, 288 Pages. 94 Illustrations. 2 Folding
Plates. Price $1.00 Postpaid.

A new, complete book for every Ford owner, dealer, salesman
and cepar man, All parts of the Model T Car sre described
and illusirated in & comprehensive manner—nothing is left for
reader to guess at. The construction is fully treated and
operatin g gmnples made clear to everyons. Complete in-
structions dnving and repairi ng are given. Every detail
istreated in & non-technical, yet thorough, manaer.

MUNN & CO., Inc.

233 Broadway = Woolworth Baildii New York
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The Power Behind
ir Starting & Lighting

HE satisfaction you derive from your

automobile starting and lighting system

is dependent upon the infallibility with
which it performs its work. That work in turn
is largely dependent on the excellence of its
power-source—the storage battery.

The * EEX{De"’ Battery is today the pre-
eminent starting and lighting battery among
experienced motorists. Its extra large plates,
its unit cell construction, its flood-proof filling
plugs are features which make the “ JEX{d¢**
powerful in performance and easy to care for.
It is the battery that will give yJou continuous
satisfaction, no matter what make your car,
what type your starting system.

“There’s an * JEXiDe'' Battery for every car.”
““The Giant that lives in a box.”

THE ELECTRIC STORAGE BATTERY (0.

(3] The oldest and largest manufacturer of Storage Batteries in this country
- 1888 PHILADELPHIA 1916

New York Boston Chicago Washington Der San Franci St. Louis Cleveland
Kansas City Atlanta Pittsburgh Detroit Rochester Minneapolis Toronto

“Exide ", ** TroncladsExide ', ** Hycap=Exide '’ and * Thin=Exide*’ Batteries
for Electric Vehicles

° 3
%

"{-Bye\"'e\n s NN s S T
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N laying out, measuring, and inspecting
fine mechanical work, many different prob-
lems arise, requiring special instruments
or tools for their solution.
But by experience, skilled machinists and
toolmakers know that they may always select
the “‘right” tool from the line of

Stavvett Tools

2100 styles and sizes give a wide range for
selection including steel rules, squares, levels,
calipers and dividers, micrometers, vernier
calipers, height-depth-and surface gages, and
many others.

If you are interested in mechanical work.eitherasan
executive or as a machinist, writeforour 336 page free
catalog No. 21 B. It describes the full line.

Starrett Tools are sold at all good hardware stores.

The L. S. Starrett Co., Athol, Mass.

“The World’s Greatest Toolmakers”’

42-572

Any Scientific or Technical
Book Published

can be secured through the

BOOK DEPARTMENT

OF THE

SCIENTIFICAMERICAN

A 176 page catalogue and two supplementary lists of the
latest publications, in which are listed and described over
4000 of the best books covering the various branches of

the ARTS, SCIENCES AND INDUSTRIES
Sent free on request.

MUNN & CO., Inc., Publishers
Woolworth Building New York City

GEARS

All Hinds—Small

The most accurate tiade and prices

A DRAFI'&SM_%

':ﬁf""

reasonable. We carty a complete
Jime of gears in stock for immedi-
ate sbhi t. Can also guote
BarPEY o e F’Fu Guthi ""-'...m“ 2
ns your inguiries.
WRITE FOR CATALOGUE Write for Free B Book ““'S'E_'g Y
GEICACO STOCK GEAR WORKS || § onrd for my big tree Mw
205e. Fith Ave, : : (hicape Chiet Enninnr, cnmga E.nuluunng\\'nru. 455 Cass 8t. Dapt.22y,Chicago

WHITING-ADAMS Hair and Toilet Brushes Have Been Avail-
able for Eve’s Daugbters for Over ONE HUNDRED YEARS

WHITING-ADAMS

et res BRUSHES

ture Produee Pecfuct

EVEEYBODY MAKES mhxmuu presents, Wedding P resents, Christ-
mas presents, Raster Presents, Now Year's presepta, and presents atmanyotber
times. A presentthatwill be a joy and comfort t» 8 friend is 8 WHITING-ADAMS
shaving brush, balr brush, cloth brush, nail brush, or, in fact, any kind ot;

than an apple™
WHITING-ADAME brush adspted to & lrlond . nqulnmuh A foll set of WHITING-.
for any gurpas will bicd friendship closoly for years aund then some.
For $1.50 and this advertisement we will send postpald a nice stiff bristie halrbrush

JOHN L. WHITING-J. J. ADAMS CO., BOSTON

Electrical Invasion of the Home
(Concluded from page 514)
careless hands, or any possibility of dirt

or grease, as is the case with candles.

The user of electric light has found one
great comfort of the silent, noiseless, won-
derful power which comes to him invisibly
on wires. Who possesses it in bis house,
and does not use it for some of the thou-
sand other purposes it serves so well, is
robbing himself of one of the greatest
boons this marvel and the civilization
which produced it, can give—personal
comfort in large measure, at minimum
expense and without danger.

Electrification of Steam Railroads

(Continued from page 505)

under steam operation was a change made
to electricity for tbe purpose of increasing
profits. The reasons which have stimu-
lated the electrification of steam rail-
roads, as outlined by the Committee, may
be summarized as follows: First, it
meets the requirements of operations un-
der difficult physical conditions, such as
those occasioned by the underground
terminals, tunnels or heavy grades;
second, it takes advantage of available
water power in districts in which the cost
of coal for steam operation was relatively
high; third, it meets the requirements of
the increasing suburban traffic in cases
where frequent and rapid services with
comparatively short runs between stoDhs
is necessary, or in cases where terminal
facilities proved insufficient for the
bandling of service by steam operation;
fourth, it increases the capacity of stub-
end terminal stations without physical
enlargement, a result which is accom-
plished by reducing the nuinber and ex-
tent of idle movements in the station and
through its approach switches; fifth, it
provides a means of conducting experi-
ments for the purpose of determining the
effect of electrical operation in stimulat-
ing traffic and, sixth, it meets the com-
petition of electrical suburban or inter-
urban service.

The above summary is important in
clearly outlining to the reader the direc-
tions in which an expansion of this
method of traction may be looked for.
It shows that, while the Railroads may
be expected to adopt it in special cases in
the future as in the past, the method can-
not be expected generally to supersede
steam locomotive service until such time
as the development of the art makes it
practicable to electrify at such a low
first-cost that no new net burden will be
placed upon the railroads; either the
direct savings must produce a sum suffi-
cient to pay the annual fixed charges
required upon the new capital invested,
or the coliateral advantages produced,
must in effect do so before electrification
can hecome a sound business proposition
and be indefinitely extended to other than
special cases.

Brief reference to the most prominent
existing steam railroad electrifications in
this country will perhaps be of interest.
They cover about two thousand miles of
track, out of 240,000 miles in the country
—a small proportion, of course, but full
of interesting possibilities for the future.

The first example, the Baltimore &
Ohio Rallroad, in Baltimore, has already
been alluded to; its object was to elim-
inate smoke in a long tunnel.

The next is a very extensive electrifica-
tion for suburban traffic on the Long
Island Railroad; it was undertaken pri-
marily to eliminate smoke in its city ter-
minals but was extended over a long
network of lines to make the handling of
a dense traffic more successful.

Then came the electrification of the
large New York City terminals of the
New York Central and of the Pennsyl-
vania Railroads; both undertaken by
reason of underground operation within
a city, but extended to considerable dis-
tances beyond@ for operating reasons.
The New York, New Haven & Hartford
Railroad, operating into the Grand Cen-
tral Terminal, was also forced to electrify
and found later that to obtain any return

(Continued on page 518)
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ADVERTISING
CLASSIFIED

LATHES AND SMALL TOOLS

C‘STAR’ ’gootm%l’o:zr
i crew Cutting

e &e vt LATHES

For Fine, Accurate Work.
Send for Catalogue B

j# SENECA FALLS MFG. CO,
: 695 Water Stceet
Sencca Falls, N. Y., U.S.A.

Friction Disk Dnill

FOR LIGHT WORK

Hae These Great Advantages.
The specd can be instantly changol icom 0 to 1600
without swopping or shifting Lelis. Power applial san
be graduated 1o drive, with cqua) safety, the smalles:
or largestlnitls within its range  a wonderful economy
in time sad great saving in drilt breakage,

Send for Drill Catalogue
W. F. & Juo. Barnes Company

Establisbed 1872
1999 Ruby Street Rockford, lllinois

Strong Patent
Diamond Holder

The up-to-the-minute Holder—with six
points and a ‘‘shock absorber.”> Worth
knowing about. Send for circular.

MONTGOMERY & CO.., Tool Mongers
105-107 Fulton Street New York City

IMPROVED
Combination Lathe

for mechanics, model mak-
ers, experimenters and ama-
. Hollow ateel spindle.
‘The foot motion is of the im-
g«w grazshopper ty pe.
ircular say has iron saw
table Der!ectly
Guide and slide move to and
fro readily, and are alwaye
true to the ssw Slide may

besetatana
u“?.m gznﬂdﬂ.

A. J. WILKINSON & CO.
Machinery, etc.
184-188 WashingtonSt.
BOSTON. MABS.

2 imumu

1uulun

SOUTH BEND LATHES

Established in 1906 MakingLatbes for 10y ears

For the Machine
LOW iN PRICE
Win.te I8 in. amingy
Straight or Gap Ouds.
Bend far fres cataloy giv-
ing prices on entira line.

- SOUTH BEND LATHE WORIS
42 1Madison 5., South Bend.lnd

INVENTORS” ATTENTION!

The Oswego Machine Tool & Die Wotks wishes to an-
nounce that they are equipped with finest machinery and
employ best tool and tnodel makersin the country to take
care of developing and building models for inventors.
Will quote on the work at reasonable flat hour basis or
contract. If interested, write us for particulars.

OSWEGO MACHINE TOOL & DIE WORKS, PHOENIX, N. Y.

A\

RSB MOST POWERFUL NIPPER MADE
10k Baadle Pressure 3 20 Bs, Ctting Pressare
mmwe«wn‘:u.;:m for it nr i Cute
Polhhed ]‘n‘d ua. wmmpnun BPPGF

weientific:
hnd.lel cmwuh-g m-ujutm
the styles of ‘‘RED DEVIL'® Mechanics’ Tools.
Send 85¢ for sample **Red Devil”?
Dia, Nippev, No. 542, 6% in.
SMITH & HEMENWAY CO., Inc,
93 Chambers St., New York City

Ne. 51 UNIVERSAL WOOD WORKER :s the
wonderful wood working machine you have
ever seen. 2'?‘:9‘ n:h “éoulu'.:nﬂuible
spandle , saw table borer all in cne,

ial catalog describing it. ask for

THE CRESCENT MACRINE CO.

230 Main 5t., Leetonia, Ohio, U.S.A.
7 °

Magical Apparatus

(B Grand Book Oatalog. Over 700 engrave

lngs 26¢. Parlor Tricks Catalog Free.

MARTINEA & CO.. Manwfacturers, 493 Six th Avenue. NewYock

The Design and Construction
of Induction Coils

By A. Fredearick Collins. x9 inchos.
Cloth. 372 psges. 159 mus ons. $3.00

This work glves in minute demlls full prac-
tical directions for making eight different
sizes of colls v from & small one glvlng
a ¥%-inch spark to a large one givlng 12-in
sparks. e dimensicns of and
an are xlven and the descriptions are wﬂtm

lenguage easlly comprehended.

MUNN & OO., INC., Publishers
Woolworth Bailding New York Oity
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A Motor Truck is a Piece of Machinery just
as much as a traveling crane or a machine tool.
Successful manufaéturers seldom consider first
cost when buying machinery. Cost of opera-
tion, efficiency, rehability, speed, production
—these are the factors that really count.
Like all good machinery

PIERCE-ARROW
Motor Trucks

are sold on performance rather than price.)
That 1s why they are reducing truck trans-
portation to a science as eXact as factory
management.

The first cost of the Pierce-Arrow is greater because the
cost of operation is less. It is a mathematical proposition
of profit and loss that successful business
men in every line have worked out to a
satisfactory solution. That solution has
been the Pierce-Arrow Motor Truck.

Tell us the requirements of your service,
and we will give you definite facts and

are equipped with the
worm-gear drive, which is

a positive guarantee of ef- ﬁgures from thC experience Of OthCl‘S iIl

fective service under the
most difficult cauditions.

your own line of business.

THE PIERCE-ARROW MOTOR CAR COMPANY
BUFFALO, NEW YORK
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OUR concrete floors are
dusting— wearing away.

Lapidolith will harden the
concrete and thereby prevent
the concrete dust soinjurious
to your machinery and mer-
chandise.

Lapidolith is a liquid chem-
ical hardener—easily applied
—positive in its action. It is
universally used.

Eet us show youw concrete
floors in your city made dust-
proof, wearproof and water-

1 Concreteﬁioo

proof by Lapidolith.

Write for book of testimonial |
letters, sample flask and
Lapidolized block—Dept. 1.

L. SONNEBORN SONS, Inc.
264 Pearl Street, New York
(Alse Manafacturers of Canant, the Waskable Wall Coating)
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TRADE MARK
B—
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S ety A

ThomasA.Edison

famous inventor and wizard
of electricity in a recent ma-
gazine article has the follow-
ing to say regarding St.Pau
Electrification—

down grades—-over sweeping
curves-across gorges-night and
day-the very personification
of elegance. No grinding, no
jerking.no puffing, no pulling, no
straining-no disturbed slumbers,
-just a keen sense of moving
swiftly, of bemg propelled

ments{ You ride with ease} you
are at ease - it is the very last
word in transportation.’

X i BNty
...... .nulll\llfl""ﬂ.” nuni|"Ll!I...:..u|nll\rIII|H..‘...uuwuull!”"m"f.un

OVER THE GREAT
\CONTINENTAL DIVIE,

TO G
7SPOKANE.SEATTLE,

TACOMA PORTLAND
and other points
in the Pacific
Northwest

Travel Electrically to the Pacific North Coast via the

CHICAGO.MIEWAUKEE & ST.PAUL RY.|

Interesting literature and full information on request to

= UL ; "|mlm"“""';uuullllllll'"'""' i | H'3

F. A. MILLER, PASSENGER TRAFFIC MANAGER, CHICAGO
2Ly ) i """'uum""'1||u||lnu|num=||||||"""""""|||[‘
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Electrification of Steam Railroads
(Continued from page 516)

&t all upon the investment it was neces-

sary to carry the electrification to New

Haven, 70 miles out, and to adopt one

form of motive power for this entire

division.

A number of tunnel lines other than the
B. & O. have been electrified, notably the
Cascade Tunnel on the Great Northern
Railroad, the St. Clair Tunnel of the
Grand Trunk, and the Detroit Tunnel of
the Michigan Central. Both of the latter
are under the St. Clair River and were
electrified to eliminate danger from smoke
and gases and to increase the capacity of
heavy grade tunnels.

Another interesting installation is that
of the Pennsylvania Railroad at Phila-
delphia, undertaken primarily to increase
the capacity of its Broad Street Station
where traffic is very heavy and the con-
gestion at times serious. This is a stub-
end terminal approached through a re-
stricted track throat, and it was believed
that by using motor-car trains for the
suburban service the capacity of the sta-
tion could be largely increased, and thus
quick relief for the public would result,
instead of waiting for a number of years
for improvements which would follow a
physical enlargement of the station by
the purchase of occupied property and the
closing of city streets. This relief is ac-
complished by eliminating the so-callied
“ light engine” movements through the
throat of the yard. Thus, a steam loco-
motive train entering the station must
back out or be pulled out by another
locomotive, in order to reverse the move-
ment; with an electric motor-car train,
a number of these idle movements are
eliminated, as the train comes in and
goes out again without any change in its
motive power. Incidentally, the electrifi-
cation of this suburban service, which is
on a heavy grade for a distance of 20
miles out of the city, has effected a short-
ening of the scheduled time and otherwise
conduced to the comfort and attractive-
ness of the service to the patrons of the
Railroad.

Another recent electrification, constitut-
ing the heaviest electrified service to date
in the world, is that of the Elkhorn Grade
over the Allegheny Mountains on the Nor-
folk & \Western Road. While the length
of the line is only thirty miles, its grade
is heavy (two per cent against traffic),
and the density of coal traffic is very

great. In order to move a 3,000 ton train

up the grade it required three Mallet com-
pound steam locomotives and the running
speed which could be made was only
about seven miles per hour. The actual
time required to run over the divisions
was variable and great, because of fre-
quent delays to steam locomotives while
taking coal and water and because of the
congestion to the tracks caused by slow
speed, especially through the single track
Elkhorn tunnel. To relieve this conges-
tion, the Road decided to electrify and
now hauls 3,250 ton trains with two elec-
tric locomotives up the grade at a speed
of 14 miles per hour instead of seven as
before; and, because of eliminating many
locomotive delays, an electric engine now
makes from three to four times as much
daily mileage as the steam engine did
formerly. In this installation the electric
motors on the locomotives are made to
act as generators, returning current to
the line on the down grades and thus
holding the train at a uniform speed
without applying mechanical brakes to
the car wheels.

The trunk-line electrification of the
Chicago, Milwaukee & St. Paul is the
latest and most startling development in
electric traction. This road is engaged
in electrifying 440 miles of its main line,
crossing three mountain ranges in Mon-
tana and Idaho, the greatest length of
electrified main line on any road in the
world. About one half of this distance
is now in successful operation. Both
freight and passenger trains are hauled
at a considerable gain in speed on the
héavy grades, and it was found last
winter that operation was greatly facili-

(Continued on page 519)
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STANLEY ADJUSTABLE TRY

and MITRE SQUARE. No. 21
" One of the handiest tools in a Car-
penter’s Kit. Especially useful for do-
ing short work about windows, doors,
etc., or in putting on butts or locks.

[ The Blade is adjustable and as it
can be reversed, provides any size of
try or mitre square within the capac-
ity of the tool. In reversing, it is not
necessary to remove the blade from
the handle, consequently the tool is
always assembled and ready for use.

The locking device is such as to
insure the blade being firmly and ac-
curately secured at any point desired.
The edges of the Blade are machined,
graduated in 8ths, 16ths and 32nds of
inches, and the tool is square inside
and out.

It is also an excellent depth and
marking gauge. Both Handle and Blade
are nickle plated. Made in three sizes.

Special circular upon request.

STANLEYRULE & LEVEL Co.
New BriTtaN, Conn. U.S.A.

The Sanfa Fe

= SHATTERS '3

WATCH PRICES

o a .th u
Ennn!ne ‘Watch Free

2(JEWEL3=
"SaniaTe Speciaf

—the ou standard railroad-wstcb “That’s Gnarsn-

D model, all sizes, odjusted to
to isochronism, edjusted to

“mpunnn..d d to the socond.

Write for FREE Vlatemll‘ B”.o,.k ;I'Egge!

-k """"'m’ REaD bow 300 q.:

‘save from: ONE ’I‘BIRD to 'ONE HALF of

Bay “Direct,*” wholesale jewaler -pron .

EASY FAYHII‘I‘S 'ro SUIT YOU—Write today—

Xour pame op n postal brings the FREE watoh book

SantaFe Watch Co,, Dept. D27  Topeka, Kan.

“FAR FROM A BIG CITY'’S NOISE,
CLOSE TO A BIG CITY'S BUSINESS™

Hotel Lenox

North Street at Delaware Avenue
BUFFALO, N. Y.
A modern, fireproof and distinctive hotel of
250 all outside rooms. Excels in equip-
ment, cuisine and service.

European Plan

$1.50 per Day and up
Write for Complimentary
wGuide of Bafido and Niagara Falls.”

C.A. MINER,
Managing Director

From
Photograp

at Tul rculou‘c
Sanatorium

Save him—
to be a useful American

1f he were your boy, there is no
extreme to which you would
not go to snatch him from the
clutches of the White Plague.

Unfortunately he has noable'protector,
His life depends upon what you and
other patiiotic Americana give at this
Christmastide to help
him fight for his exis.
tence. RED CROSS
XMAS SEALS give
i‘[ou tl'u. opportunity.

ake the most of .

Buy genc
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Electrification of Steam Railroads

(Conciuded from page 518)
tated during the very cold weather, as at
such times trouble is always experienced
in the poor steaming of locomotives.
Electrification of this line was primarily
undertaken to produce operating econ-
omies, as water power is available to re-
ptace an expensive and inferior grade of
coal for steam locomotives as a source of
energy. No figures for the relative
economy of the two kinds of traction are,
however, yet available from this installa-
tion and it will be interesting to see if
long lines with such light traffic can be
electrified to produce such economies as
will pay the charges on canital invested
in the electrification and leave a profit
above this.

Strategic Moves of the War

(Concluded from page 496)

blow must first be aimed, and delivered,
at Adrianople. The distance between the
two cities is about 160 miles, the roads
are few and very bad, the country is
rough and broken with many streams run-
ning across the line of advance; in other
words, this is a very difficult country from
the military point of view.

The distance from the Cernavoda-Con-
stanza line to Adrianobhle is about 225
miles. The line of advance would lead
over many water courses and at least one
range of mountains. There is but one rail-
road running parallel to the line of ad-
vance from that direction and then, only
as far as Varna, less than two fifths of
the way. The country roads are bad
when at their best; in winter and in bad
weather they are almost impassable.

This advance would have to be made
entirely through hostile territory. This
means an active enemy in front, an
equally active and even more dangerous
enemy on the right flank (ithe left flank
would naturally rest on and be protected
by the Black Sea), a hostile population
everywhere and all the railroads, high-
ways and general topography of the
country favoring the operations of the de-
fenders in front and especially on the
flank of the advancing army.

The distance from -the Struma to
Adrianople is about 2310 miles. In a
“drive” from that point toward Adrian-
ople, an advancing army would be ex-
posed to the same dangers as in the case
of the one from the Dobrudja, substitut-
ing the left flank as the exposed flank of
the Saloniki advance, for the right flank
of the advance from the Dobrudja. The
obstacles encountered and the generally
unfavorable local conditions would be
very similar in both cases.

At present writing the forces of the
Central Powers are still within gun shot
of Monastir and are also in touch with
Allied lines on the Struma. Mackensen
is still fighting his way successfully into
the plains of Wallachia. I will venture
to say now, that no drive on Constan-
tinople is under consideration by Russia
at this time, and that there will be none
from either the Dobrudja or Saloniki,
until certain very important military
events of a decisive nature shall have
taken place. If sometime in the future I
should read that Falkenhayn had been
driven out of Rumania and all the moun-
tain passes had been secured against the
possibility of future invasions; that Mack-
ensen and all the Bulgo-German forces
in the Dobrudja and in eastern Bulgaria
had been pushed westward beyond Sofia,
in other words, that Bulgaria had been
crushed ; and if at the same time, I read
that the Allied forces in Saloniki had felt
Jjustified in pushing forward ‘from their
base and had succeeded in establishing
their advanced line somewhere north of
Uskub, then, but not until then, would I
expect to hear that a large Russian army
was concentrating in the vicinity of
Adrianople. But even that would not
necessarily mean the capture of Constan-
tinople. Some of these things may come
to pass this winter, but I doubt it very
much.
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The Edison Storage Battery

in

Some of its Applications

Do you know that Mr. Edison’s greatest
invention 1s a storage battery that contains
neither lead nor acid? Do you know that
thousands of these all-steel, alkaline cells are
in daily use all over the world? Would you
learn more ? Write for Bulletin 8251

Electric Commercial Vehicles

Eighty-five per cent of all city haulage and delivery
may be done more economically by electric commer-
cial vehicles. Vehicles equipped with Edison Alkaline
Storage Batteries six and five years ago are still doing
their daily work with practically no repairs.

Write for Bulletin 5001

Lighting of Country Homes

Hundreds of country homes isolated from Central
Station lines are now enjoying the comfort of good
light furnished by the Thomas A. Edison Electric
Light Plant.

An electric light plant cannot be better than its bat-
tery; the success of the Thomas A. Edison Electric
Light Plant is due to the Edison Alkaline Storage

Battery. Write for Bulletin 2001

Electric Mine Lamps

There are more Edison Electric Mine Lamps in daily
use in the coal mines of the United States than the
total of all other makes of electric mine lamps com-

bined. They are safe. Write for Bulletin 3001

Railway Train Lighting

More than one hundred American Railways use Edi-
son Alkaline Storage Batteries for Train Lighting or
Signaling, or both. How the installation of Edison
Batteries reduces terminal charges, saves space, and
reduces the haulage on each car 2000 pounds, is prac-
tical reading for railway men. Write for Bulletin 1181

[} [ ] [}
Railway Signaling
The battery supplies the initial motive force that
operates the signaling system; it must be dependable,
for safety demands immediate action.
The Edison Alkaline Storage Battery combines de-
pendability with long life and low maintenance costs.

Write for Bulletin 1041

Industrial Transportation

The heavy rough service of Electric Industrial Trucks,
Tractors, Freight and Baggage Trucks, and Industrial
Locomotives requires that the storage batteries used
be strong and durable. Edison Alkaline Storage
Batteries, with their all-steel construction and non-
acid solution, stand up in this service. They are
not affected by the severe vibration and concussion
as are batteries constructed of less strong material.
This also means long life, low yearly depreciation,

and few repairs. Write for Bulletin 6001

dison Storage Battery Company

Orange, N. J.
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SOMETHING that pipe-smokers have never

found in tobacco, yet have always hoped
for, is full-bodied richness that is delicately mild.
Harmony Pipe Blend gives just that flavor —
it might be called “rich-mildness” — without
even a trace of harshness or discord.

HARMONY

> A PIPE

To be had at dubs, hotels and most
tobacronisks.  If your dealer cannot supply
you, enclose 15 cents in stamps, and we
will* :lcncl you this fuII-siﬁed one-eighth
pound tin, postage aid. Liggett &
Myers Tobaaco Co.,P;;]; Fifth Avenue,
New York City.

BLEND @

Inthe

5 cream-colored.
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remedy such disordera.

sutting 1lla.
theorles. Tro you want to
stop suffers Tienclach

Dangerous Indigestion

i

1

Indigestion, Constipation and the more serlous 1118 to which they lead 1

are so common and canse 3o much niedless paln and sutfering that Dr, |

- John Harvey Keliogg has written a book telling how to preveut lmdl
The greatest living authority on diet and

digestlon here gives You the resulta of his forty years’ experlenca |

83 Superintendent of the Batile Creek Sanitarium where he hu|
studied and treated thousands of casee of indlgestion and re-

“Colon Hyglene™ i3 a book of facts—not!

e bsanarnn

Colon Hyglens, **

rene;r your energy and stamina, |
and hackach

tingling thru your bodyd
free s Inatlon of this

g fro
amaoth, raddy skin, sad feel the exhilaration

have clesr eyes, a 1
of real good health
It 50, send this coupon now for a |

joy of living.
bring to you.

to live Jife anew—to mcquire tha dominant personality that
comes from good health—=to become suffused with thel
All this, and more, you may get
Dr. Kellogg's book of 400
This free examination offer id limited, |
80 send the coupon mow before it is withdrawn.

Send No Money—Just the Coupon:

lendid book., Learn how eu,i!.isl

from
pages, which the coupon will |

GOOD HEALTH PUBLISHING CO.

3012 Washington St., Battle Greek, Mich.

Send me All charges prepald,
Aftsr examination I will remit only $2 or retarn the

book within five days at your expense.

NSMO .. oveersnnnrrantsarnirae

tatsinrebine

Address .. .viivaininae

Catalogue of Scientific and Technical Books

WE have recently issued a new catalogue of scientific and technical books, which
contains the titles and descriptions of 3500 of the latest and best books pub-

lished, covering the various branches of the arts, sciences and industries.

Our “Book Department” can supply these books, or any other scientific or
them by mail or express prepaid to any

technical books published, and forwar

address in the world on receipt of the regular advertised price.

Send us your name and address and a
you free of charge.

MUNN & CO., Inc., Publishers

copy of this catalogue will be mailed

SCIENTIFIC AMERICAN OFFICE
233 BROADWAY, NEW YORK

to

A clean wound heals rapidly.
Prevent infection of cuts and

abrasions by promptly using

LISTERINE

The Saf= Antiseptic

Ruth Law and Her Remarkable Flight
from Chicago to New York
(Concluded from page 4935)
have Carstrom’s military biplane equipped
with a 200-horse-power engine and carry-
ing a sufficient supply of gasoline to make
a non-stop flight possible. The pilot sits
in a comfortable cockpit. Miss Law’s ma-
chine, in sharp contradistinction, is a
Curtiss biplane more than two years old,
of the pusher type and with the single seat
projecting out in front of the lower plane,
offering practically no protection to the
aviator. Because of Miss JLaw’'s earlier
practice and familiarity with the Wright
biplane, her present machine has been
equipped with the usual Wright control
levers, and with an auxiliary tanlk to bring
the fuel capacity up to 53 gallons. As for
her instruments, they were limited to ab-
solute necessities as compared to the
luxurious equipment of Carlstrom’s ma-
chine. Then again, it is well to recall the
elaborate preparations that were made
for Carlstrom’s flight, compared to the
sudden and certainly unostentatious start

of Miss Law.

But it is not our intention to discredit
the magnificent flight made by Carlstrom
which has only been excelled in this coun-
try by that of Miss Law. Still, even if
both had scored a similar record our
greatest admiration would have gone to
Miss Law, first, because she iIs a woman;
and second, because of her skill and dar-
ing in piloting her little Curtiss * pusher ”
over so great a distance. Nevertheless, the
victor is Miss Law, who has broken the
two records made by Carlstrom; has
established a new American record for
cross-country flights; has broken the
iworld’s record for continuous flight by
|

women pilots; and, most important of all,
is, for the moment at least, America’s
premier aviator.

NEW BOOKS, ETC.

RAILWAY OBRGANIZATION AND MANAGE-
MENT. By James Peabody, Late Statis-
tician, Atchison, Topeka & Santa Fe
Railway Company. Chicago: ITaSalle
Extension University, 1916. 8vo.; 263

* pp.; illustrated.
Forming part of a study course in inter-

state commerce, this text explains in detail the

system upon which efficient management of
transportatlon is based ; the general scheme of
organization is set forth; the purposes and
performances: of its subdivisional bodies—the
departments of administration, engineering,
operation, trafic, accounting, etc.—are pa-
tiently and skillfully unfolded to the student,
and he soon comes to see that what the casual
observer condemns as red tape is really the

‘bond that holds a complex and literally human

machine together, enabling it to accomplish its

modern miracles of speed, safety and efficiency.

.g){ailroad problems, whether represented in the

feolish lawmaker or the scarcity of wood for

tm are by no means slighted; even such by-

- paths as pensions and the education of ap-

prentices are profitably wended ; in short, the

work is an ideal introduction to the business
of railroading, i1llustrated by actual and typical
examples from successful systems.

AMERIOAN Boys’ BoOK oOF ELECTRICITY.
By Charles H. Seaver. Philadelphia:
David McKay, 1916. 8vo.; 365 pp.; il-
lustrated. Price, $1.50 net.

The author knows how to interest boys in
whatever he has to tell them; without in any
way seeming to ‘ write down ” to his readers,
or to preach at them from a pedestal, he
makes his meanings clear in conversational
language. From simple experiments with mag-
nets, needles, iron filings and corks, the boy
finds himself absorbed in building a “thunder
house ;' It ig easy to pass on to the making
of batteries, the principles of the electric bell
and the arc lamp, and the fabrication of
electric generators and motors. A large sec-
tion is devoted to wireless telegraphy, and
there are chapters on private electric plants
and the making and Installing of lamps and
fixtures. The book offers a great incitement
to the co#peration of brain and hand in ac-
curate, useful and fasclnating work, and this
in its turn goes a long way toward making
the raw material of the boy into the filnished
product of the skllled man.

How 10 MAKE SHOW CaArRDS. By Charles
A. Miller. Boston: The Spatula Pub-
lishing Co., 1916. 8vo.; 131 pp.; illus-
trated. Price $1.

This is a meritorious little treatise in paper
covers, which puts the novice in the right way
of handling pen and brush in artistic lettering.
The chapters on the geometry of letters are a
veritable first aid to the bewildered beginneT :
layout and spacing, inks and paints, color
combinations and the catch phrase are otber
matters considered, while an appendix by W.
A. Thompson shows actual work executed by
Lmarklng and shading pens and brushes.
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Facts are stubborn things. And so is
& broken down motor. Inefficlent mo-
tors mean power waste, costly break-
downs and delays.

Don’t take cbances! Rothmotors are
higher in efficlency and cover a wider
range of application than ordinary com-
mercial motors. Their cool running and

overload capacity featurcs alone are
well worth your investigation.

ROTHMOTORS

Mean Efficient Motors

For over 20 years we have been solv-
ing the power problems for hundreds of
manufacturers the country over. For
over 20 years we have been successfully
designing and building high grade mo- -
tors of all sizes, for all speeds, for all
purposes. We have lived and learned
one subject—motors. Qur big business
has been built on one thing well done—
motors. Think what the vast experi-
ence of our organization—Ilearned in the
vortex of every day motor practice and -
progress might mean to you. What we
have done in designing and building effi-
cient and economical motor power units
for others we can do for you. .

Write For This

Everyone interested in motors should
have a copy of our latest motor bulletin.
It describes the how and why of the
dlfferent kinds of Rothmotors. Write
for it today.

Roth Bros. & Co.

198 West Adams Street, Chicago, Ill.
Agencies in Principal Cities

Rothmotors(ost[ittleToBuy
And LessTo Maitain

HANDY MAN’S WORKSHOP AND LABORATORY

Compiled and edited by A. Russell Bond. 6x8 14 inches.
Cloth. 467 pages. 370 illustrations, $2.00.

. A compilation of hundreds of valuable suggestionsand ingen-~
ious idess for the mechanic and those mechanically inclined.
The suggestions are practical and the solutions to which they
refer are of frequent occurrence. [t may be regarded as the
beat collection of ideas of resourceful men published.

Munn & Co., fnc. Woolworth Bldg,, New York

USSR ORGSR RO

Sore Muscles

here is an antiseptic germicide llniment
—one that is healing, (ooling and sooth-
ing. Absorbine, Jr.,, i3 more than a
germicide, more than a liniment—Iit is
both. It means prompt relief from aches
and palns; keeps little cuts and bruises
from becoming more serious.

‘Absorbine.J'|

TS AR i 4 AR e

It is especlally good for children's
hurts because it is so harmless and safe
to use—made of pure herbs and positive-
ly non-poisonous.

Use Absorblne, Jr,, wherever a high-.
-g[‘rade liniment or germicide is indicated.

o

A I O O SR

reduce inflammatory conditions—-
sprains, wrenches, swollen veins or

glands.
- To reduce bursal enlargements
‘—wens, weeping sinews.

To allay pain anywhere—its
anodyne effect is prompt and
last.mg.

To heal cuts, bruises and sores.

Only a few drops required at
an application.

$1.00 a bottle at druggists

or postpaid.

A Liberal Trial Bottle
will be sent you upon receipt
of 10 cents In stamps.
W.F. YOUNG, P.D.F.
361 Temple St., Sevinghield, Mass.
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Touring Car

The Luxury of Two Cars

for the Price of One :
Now you can motor in entire comfort a// the time. Tourlng Sedan

For these cars have windows with disappearing sashes—wide open (Spﬂn ield Type)
one minute—tightly closed the next—just as you want them— 1 88-4
either way and no trouble worth mentioning to make the change.

And open or closed it’s a perfect beauty. $ 1950

But not every car can be really comfortable both as an open and

a closed car.
Closed cars serve to magnity motor and gear noises.

But the Willys-Knight cars are equipped with the only type of
motor which has no cams, springs and poppet valves to get noisy.

Instead they have the sleeve-valve motor which acts on the principle
of the steam engine.

Sleeve valves, silently sliding, are practically inaudible
—never vary in their action, cannot get out of
time with each other, are ideal in any car but in-
finitely the more desirable in closed cars.

And to match their permanently quiet motors these
cars have noiseless spiral bevel drive gears.

But aside from the luxury of quietness the sleeve-
valve motor is superior in other ways.

It develops more power for the fuel consumed, is
more flexible, and improves—instead of developing
infirmities—with use and old age.

It practically never requires any repair and outlives
any other type of motor by thousands upon thous-
ands of miles.

Beauty, luxury, utility and mechanical excellence are
combined in the Willys-Knight Touring Sedan in
a degree never before realized in a single car.

Yet, because we are the largest producers in the world ..
of completely equipped automobiles we can price this car—

_unequalled in all the world in its combined attractions—at $1950.

Ride in it—drive it—see how easily it is opened or closed—Ilet the
Overland dealer have your order promptly—and settle the car
problem in your family for years to come with a car that will
stay in style and improve with use,

The Willys-Overland Company, Toledo, Ohio

“Made in U. 5. A"

fa.6 Toledo
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l t‘ dbe -
V1 ctrola

in your home this (Shristmas ?
The only instrument that brings you the world’s greatest artists

A splendid surprise for your family—to have Caruso, Destinn, Farrar, Gluck, Hempel, Homer,
McCormack, Melba, Ruffo, Schumann-Heink, Scotti, Tetrazzini and other famous artists sing for
them; to have Elman, Krmslcr, Paderewski, Powell, Zl‘.‘llbclll\l. and other noted instrumentalists
play for them; to hear Sousa’s Band, Pryor’s Band, Conway’s Band, Vessella’s Band, Victor
Herbert's Orchestm to enjoy Harry Lauder, Nora Bayes, DeWolf Hopper, Raymond Hitchcock
and other colcbratcd comedians and entertainers.

Nothing else will bring so much pleasure to your family and friends all the year round.

There are Victors and Victrolas in great variety of styles from $10 to $400, and

there are Victor dealers in every city in the world who will gladly demonstrate
them and play any music you wish to hear.

New Victor Records d trated TII: N.J.
New Victar Rucords ;Sr:lgr::f enzh Victor Talking Machme Co., Camden,

At Besli

e

!lll!l"i'\iiliﬂllll

i

Co, 1, Canadian Distributors
Important warning. Victor Records
can b= safely and satisfactorily played T To insure Victor qun]ny. always look
only with Victor Needles or Tungs- o+ for the flmoua trademark, "' His Master's
tone Stylus on Vietors or Vietrolas, - - Voice."" It is on every Vietrola and every

ictor Records cannot be safely played Victor Record. It is the identifying label
on machines with jeweled or other re- on all genuine Victrolas and Victor

producing points, ecords,
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