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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 is performance in terms 

of eventual cost. 

THE WHITE COMPANY 
CLEVELAND 
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ELECTRICITY 
Man's Mightiest and 

Readiest Servant 
Electricity can supply the highest 
rated power the mind can conceive. 
Electrici ty can be made to exert the 

gentlest energy that can be imagined. 
And at both extremes it lends itself to absolute control. 

The fabled powers of Aladdin sinkjnto insignificance 
beside the real, every-day miracles o� 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 
the housewife's washing machine. 
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of the factory have been superseded.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. 
See your power company. They will give you expert assistance 
without charge. 

AMERICA'S ELECTRICAL WEEK 
is a nation-wide movement participated in by every branch ot 
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. 

The Society for Electrical Development, Inc. 
The �Iety .. ked. 
Ltl" greatOlt artisll 
In Amerif:. Co u· 
preu In UIG fOnilot 
E �c�rr 'f!:�:�r��� 
Aladdin PolIter won 
O,'ar more than 800 
ChmpetlCOn, Itsug· 
�H�rtcl;;reth:!:>u! 
Oluh.h.ud.aot word.t-

United Engineering Societies Building 

29 West 39th Street 

New York 
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Muscle power accomplishes its 
utmost when it uses the worm-drive 
principl e-so does motor power 

Several hundred times 
his own weight a man can 
lift 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 t�kes hold without 
slip 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 

per gallon of gasoline 
because it turns more of 
the motor's power into 
transportation. 

I t keeps on economizing 
because its efficiency never 
falls off. It is practically 
wear-proof and fool-proof. 

S e v e n  w o r m-d r i v e 
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. 

Ask the man who owns one 

December 2, 1910 
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A Reservoir That Will Float 
A German Solu.tion or the Difficulties or Subaqueous 

Concrete Work 
By I. F. Sprincer 

T
HE problem ot constructing concrete works beneath 
the surface of the water is one that has engaged 

the serious ottention of engineers aU over 
the world. The earlier methods of de­
posJting 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 handllng concrete by means of the 
tremte promise to become the standard 
procedure. But alternative methods exist, 
and will apparently continue to be used, 
since they give good satistaction in many 
conn�UoDS. 

For instance, concrete is otten placed 
below the water level with the assistance 
of the open colfer·dam. By this procedure 
the wat�r is simpJy dammed off from the 
building site on all sides and the concrete 
laid in the dry. This is the method that 
was employed In the construction of the 
great concrete dam and lock across the 
MiSSissippi ,a t ' Keokuk. In another sys-
tem concrete 18 placed beneath the water 
in an atmosphere ot compressed air. This 
process bas been trequently used in the 
placing or the concrete in the bases and 
cores or the foundation piers for such tall 
and beavy structures as the Woolworth 
Building, the Singer Tower, etc. 

NEW YORK, DECEMBER �, 1916 

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

Construction site with frames ready lor pouring 

[IS CENTS A COpy 
'4.00 A YEAR 

11owe\"8r, made the !Ioating cniesou method possible. In 
the neighborhood or the sUe is a stream whose upper 
surtace is some 4'% feet higher than the ground water 
leve1. Tbe idea was accordingly conceived of COD­
structing the basin in the dry at a l�tion close to 
tbe site and at such 11 level that water admitted trom 

the stream would float the structure. If 
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 wag carried out. 

The structure Itself was given a height 
ot 8 feet. There was therefore available 
for flotation purposes about 41A, feet at 
water. It was bardly practlcable to use 
the whole ot tbis depth tor the sub­
rnergpnce ot the basin; a certain amount 
or water was nt>e(led under it to develop 
the uJJward pressure necessary for !Iota­
tion and to pro\'jde against irregularities. 
The facts tbat tbe specific gravity or 
concrete Is low, and that the structure 
could be made with a decid(>;(I1y thin shell 
by the a(]vantagoous use of internal 
braces, made it possible to 110at the basin 
with much less than the maximum avail­
able submergence. When finished and 
cured it drew a trifle less than 31-8 feet. 

Naturally, a structure like tbis had to 
depend largely upon steel reintorcement 
for the strength necessary to withstand 
the water pressures on sIdes and bottom. 
The manner in which this need was met 
is very well shown In our illustration. 

The casting ot tbe basin WJIS done in 
a pit whose tloor was carefully prepared 
to give proper rigidity and drainage and 
to prevent adhesion ot the basin. After 
being poured Ulxm tbis surface, the basin 
was given six weeks to mature. 

Tbe adjacent and tlnal site was of course 
prepared before the basin was shitted. 
When completely excavated, it contained 
water reaching nearly· to the level of the 
construction floor in the other pit. Atter 
a suitable surface was gotten ready be_ 
neath this water, the two pits were tbrown 
into one and water admitted from the 
stream, converting the two sites into one 
large pool with a sumctent depth of water 
to float tbe basin. The big ungainly COD­
crete box was tben dragged over to its 
proper locatioD. 

There is still another method, analogous 
In a way with the mode or construction 
utll1zed. tor the collapsed central span ot 
the Quebec Bridge. That -is to saY. the 
shell of the structure is put together at 
any convenient point, and tben .floated to 
the fiuallJOsJtion. Naturally, in doing this, 
the sbeUs have to be designed to displace 
their weight of water with incomplete sub­
mergence. The specific gravity of concrete 
is ahout 2.83. Accordingly, the volume of 
the concrete in the shell must be consider­
ably less tban 0.43 of the gross volume of 
the entire mass. It is necessary also to 
provide against the hydrostatic pressures 
which must be supported by the sides and 
bottom. The proper strengthening ot the 
bottom especially ot an extensive shell 
may become a considerable problem. The 
method has always the great ad vantage ot 
curing the concrete in the dry. It the 
structure Is to be solid. it is built aod 
floated bollow, aod filled after it reaches 
its permanent site. This procedure has 
been carried out in connection with harbor 
Impro'Vement projects in Kobe, Japan, and 
Victoria, British Columbia; and a note­
worthy Inland application has been made 
at Strassburg, in AIsaee. 

Interior or the basin. showing arrangement or side and bottom bracing It had been proposed to sink the basin 
to its tinal level by loading it. This plan 
was abandolled, in part at ieast, and the 
water witbdrawn by pnmping until the 
natural level of the ground water had 
been tlttaln� During this process, sand 
was sucked out oC the gravel at one end 
of the site. weakening tbe bearing ca­
pucity. Moreover, it w1l1 be readily 
understood tbat perfect leveUng of the 
permanent bottom could not be attained, 
since this work bad to be done under 
water. As a consequence of the -irregu­
larities thus I!xJattng, and ot the sub­
sidence of tbe gravel bed mentioned, there 
were produced considerable stresses in 
various parts of the big box. The bottom 
slah, bowever, proved to be sumciently 
elastic to accommodate itself to the re­
sultant bending movements. 

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

The slte is a iow-Iying one, where tbe 
ground water is encountered about 5 feet 
below the surfa.ce. The structure was ot 
course to be a bollow one wben finished. 

F1oadna: the c:oncrete basin to its peJ'II\8.Dent site. Note the concrete skiti' 

In the work, mentioned above, at Vic­
toria, B. C., concrete cribs SO by 35 teet 
in section and 39 feet high were floated 
to position and sunk. Individually these 
·cover a much smaller area than the 

The side walls or 8. big coifer-dam might have been 
constructed ot sheet piling, entirely enclosing the site, 
and keeping the water trom entering from this quarter 
when the earth was removed from inside. But the 
bottom or the excavation would still remain. As tbis 

inches thick In order to overcome the upward thrust 
of tbe water trom a bead of 81·3 (5 + 31·3) feet. 

This would have been quite e:l:pensive, not merely 
on the ground ot the concrete used, but on tbat of the 
additional excavation necessary. Natural conditions, 

Strassburg basiu; but the heigbt 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 bad to be floated 
·3 miles from the poInt or launchiDg to the final position. 
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'l'he object of this journal is to record acout"ately and 

l'ucidly the latest scientific, mechanical and industrial 

news of the day. A8 a weekly journal, it i8 in a post­

tion to announce interesting developments before they 

87"6 published el8ewhere. 

The Editor is glad to have 8ubmitted to him timely 

6rticles suitable for these columns, especially when such 

_t.n-tides are accompanied by photographs. 

The Scientific American and the Electrical Week 

B

EGINNING to-day, December 2nd, the enUre coun· 
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 o� 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 SCIENTIFIC AMERI­

CAN is coeval with that of commercial electricity. 
It was in 1845 that Charles Wheatstone and W. F. 

Cooke substituted electnrmagnets for permanent mag­
nets in electro-magnetic machines. This practically 
marked the birth of dynamo-ele<:tric 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 0:1' 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 haye 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 SCIENTIFIC AMERICAN is merely continuing its 
biography of electricity. 

Electric Drive for Rollliig Mills 

T

HE driving of rolling mills Is one of the most 
puzzling problems the power engineer is called 
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 lluctuations 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 
(,lllployed for driving rolling mills is a development 0:1' 
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 0:1' 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 1:1' 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 assi�t 
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 0:1' 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? 

I

T is but a short time since one of the livest issues 
confronting 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 inYestlga­
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 otLer 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 ot 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 seg.. 
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 proMems. But such 
work requires money. The investigations in a given fieJd 
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 
0:1' 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· 
ti ve 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 Blll, along with a countless 
horde of other items--executi\"e, 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, 
sa vlng 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, 0:1' 
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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 postoflice and the dredging or 
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 

I

N the undeveloped water power of the Cnited States 
the 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 an 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 t.he 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 tbt 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. It these figures 
prove anything, they show that water power deyelop­
ment in this country has been held back by the want ot 
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 it' 
this entire development were in the ownership of a sin­
gle corporatioa 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 ov�r 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 a,'ail­
able water power open to development lJy 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 Yari· 
ous electro-chemical industries; and, by means of 
nitrate fixation in the atmosphere, it will furnish an 
abundance of relatively cheap fertllizer for 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 gerieral eood 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 tlashlawps 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.-RecentIy compiled figures 
on electric welding in railroad shop repair work are 
of interest. Oue 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 
$1,771"),04, representing a net saving of $1,672.42 in favor 
of electric afC welding. 

Handy Switches for Electric ApplianCes, which are 
introduced in the flexible current·supply cord, are b� 
coming more and more popular. These switches, madb 
in a variety of styles, sene 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 socls-et 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 U bobbie," by means of a 
:ftexible conductor. 

Flood-Lightinl1 As a Means of Rentinll 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·Iighting 
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 Lenllth 
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Astronomy 

Solar Eclipse of 1918.- The U S. Naval Observatory. 
with the coi)peration 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 A.stronomy the private observatory which 
Messrs. Warner and Swasey, the well·known instru­
ment makers, have maintained for the past twenty·five 
years in Cle'f'eland is to be given to the Case School of 
Applied Science and mo'-ed to the campus of that in­
stitution. The donors ha"e also undertaken to enlarge 
the building by the addition of two wings. 

A Report on the Moon.- Those who deplore the 
fact that obsernltions of lunar topography and possible 
changes therein are neglected nowadays by the ID'l.­

jority of astronomers will be gratified to note the large 
amount of interesting material collected in the seventil 
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·ealled " 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 
the planet. The opposition of last winter was one of these 
generally neglected but actually favorable oecasions. 

is alllong 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 heighY -"': 
of the lamp can be maintained at the desired point, 
each time the cord is wound back, by means of a 
stop Dlug on the cord. 

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 objeets sufficient for stereo­
seopic VISIOn. Viewed through the stereoscope these 
pictures give a distinct effect of relief, and Prof. Hale. 
believes this process llay 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 ahvays in COllets, 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 DO other observations seem to 
have been reported. 

Sorting of Beans by Electricity.-A mOSt .angeniouB 
allplication of electricity is coyered 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 com:tant 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 whieh the average selenium 
cell functions, it would be interesting to know how 
fast the machine can operate. 

DisaPpearlnll Footllllhts.-For the stages and plat­
forms of auditoriums, halls, theaters and ehurches, 
where a footlight is sometimes required but at other 
Urnes would be in the way, there has been developed a 
disappearing footlight It consists of a complete sec­
Uon 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 Qn the lower side of the door which is so 
hinged that by pulling it up a slight distance the lamps 
are brought into position. Ordinarny, the door is closed, 
and the footlights are not in evidence. 

Telephoning from a Tug Boat is soon to be r� 
alized on the craft engaged in New York harbor 
sen'ice 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 being 
installed on the ends of each of the Lehigh Yaltey 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 fiexible 
cables. with the same facility as the tyIng up of a 
boat to the pier. 

The Parallax Campaign.-A feature of the recent 
(nineteenth) meeting of the American Astronomical 
Soeiety was the series of reports on the measurements 
of stellar parallax in which a number of observatories 
are now co(iperating. 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 lS-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 hm'e been made in this work, 
only a few have been reduced, owing to defects in a 
measuring maehIne, which had to be returned to the 
mal�ers. From McCormick Observatory 96 paral1axes

' 

were reported, as the- result of two years' work. 
Adams, of Mt_ WIlIl:QIi; reported tests, by his new 
method of line intena(ti' .. of 28 parallaxes obtained by 

... -'."$0 Van MaaDen�w.uh·���1nch reflector. The relative 
intensity of certain ltiie8·tn the spectrum of a star gives 
an indieation of the star's absolute luminosity, from 
which, knowing the observed brightness, the parallax 
may be deduced. 
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Invention Notes 

Death of an Electrical Inventor_-There recently 
died in Baltimore, Md., James Frank Morrison, who 
was the inventor of a number of eleetrical devices and 
the pioneer in many important electrical movements 
and �nterprises. Mr. Morrison began his electrical ca­
reer in 1S62, 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 1SS0 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 Testlnll 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 n is with diffieulty 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 mueh easier. The glazed surface of the interior 
of the tank plays a valuable part in locating the leak 
by refiecting 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 Floorlnll for Factories.- The advan­
tages of the wood·bloek flooring have been made avail­
able for shops and storehouses, by a recent invention 
which greatly simplifies the matter of laying n. 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
eyer, the pieees 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 1% by 
3% inches. and 1 or 2 inches thick, according to the 
character of the intended service. The advantages of 
the wood·block flooring are durability, resil1ency, dry­
ness and silence. 

A Shlnl!ie That Resists Expoaure to F1ame.-The 
shingle industry has been hard hit recently by legis­
lation in various localities, whieh 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 be experienced in a conflagration. Mercury 
salts which have been used for the purpose are 80 
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 Gu.-An elec­
trical apparatus for detecting the presenee of mine 
gas, developed by C. M. Means of Pittsburgh, is so 
delleate in its operation that methane in the air in 
quantities as low as 0.5 per cent is instantly discern­
ible; but the most practieal form of the inv�t1on is 
intended to indicate the presence of 2 per cent-or more 
of gas, as this is adequate for all ordinary purposes� 
The apparatus has been designed to meet the;,. del;tland 
made by the increasing use of self-contained electrical 
portable lamps in the coal mines, as with t.)lem the 
miner is without the means of arriving at any deter­
mination of the character of the air in which he fa 
working. The device is supplied with two glowers: 
side by side and e�closed in gauze and glass. By 
pressing a button the current from a battery eauses 
these glowers to heat to a dull red. In air containing 
no inflammable gases these are of the same color, 'but 
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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lDoIaIIalio .. of 350 eleclriealJy-heated jacketle88 glue pots Electrieally.heated japan-baking ovens in an automobUe Cad0r7 

Electric Heating 
• 

In the Industries 
A Constantly and Rapidly Growing Field for the Application of Electricity 

THE past ye-ar or two has demonstrnted conclusively 
that there are numerous manufacturing operatloJI!C; 

where electric beating, de-spite its high initial cost snd 
after taking every factor into �nsl.\eratlon, is the UltJfoit 
!'latistactory agency in carr,ring out certain important 
he8 t·treating processes. 

It the appllcability ot electric beating were to he 
judged solely by its initial cost as compared to other 
torms of heating, it would seldom sur\'iye the first 
phase of an analysis ; indeed. there would be no 
analysts, tor the cost would be an item immediately 
apparent. Such is not the case, how€\'er. tor it is now 
a recognized practice not to consider the relath'e cost 
of electrIcity and gas, oil, coal, and other fuels, in 
passing upon the applicability of electric heating, 
There are other tactors of far gl'eater importance whicb 
must be cODsidered, such as the improvement in quality 
ot work ; fate of doing the work, that i� to say, in­
creased production ; reduction in floor space occupied 
by equIpment ; ease of handling the work ; reduction ot 
fire and explosion hnzards ; improvement in sanitary 
conditions ; elimination of transportation and storage 
of coni, oil, gas, and other fuels ; and similar con­
siderations. 

Electric beating can rarely be standardized tor each 
Industry as a whoie ; each application must be con­
sidered as a separate problem, lest electric current be 
misappUed in heating operations and thereby retard 
what is regarded as the most promising load builder tor 
central stations. En'u the limited number of industrial 
heating dedces which cau be considered commercially 
standardIzed, offer opportunities to add greutl;y to the 
connected lOUd of the power companies; and such·· appli­
cations 8a the baking of japan, foundry cores, and bren d ;  
drying paints and insulation materials ;  melting wax, 
hrass, and white metals ; boiling varnishes ; heating 
glue, soldering irons, etc. ; and sherardlzing metal. offer 
extensive fields for the exploitation of electric heating 
and the takIng of load which, in a great many instances, 
Is for the oa-peak period which every power cowpony 
is anxious to fin out. 

T,\"picnl of the many fOl-ms of electric heaUng are 

the new japanning ovens, core ovens, bff'�ad ovens, the 
melting of brass, and sherardtzing. 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 compaoy ovens are being installed of 15,000 to 
20,000 kilowatts capacity. Still another munufacturer 

Electric core-bakina oven' 

is using about 3,500 kilowatts ; and numerous instana� 
tions have lately appeared, ranging anywhere from 50 

to 250 kilowatts per equipment. It Is said tbat to-day 
there is a total ot 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 ma(le in equlpl)ing care· 
linking O'f"ens with electric heating apparatus. and the 

results are said to promtse much for the future. The 
writer's attention has bee-n dIrected to an oven for 
baking cores used in the maDufacture of small brass 
ami copper castings, where certain portions of a given 
casting are ot consid{'rable tbfckness while other por­
tions are quite thin. Such cores, obviously, are difficult 
to bake properly, especially if the temperature is not 
maintained at the correct value ; tor incorrect tem� 
perature may cause the tbin portion to be overbaked, 
wl1ile the thick portion may be uDderbaked. Before 
the particular oven in question was changed, there 
was a large loss of cores due to the difficulty of main� 
taiIling an even temperature ; but since the oven has 
heen electrified the operator ft:ports that not a single 
('ore has been lost. And, ,while better castings are now 
obtained, there is a saving in time rang: ing from 23 
to 30 per cent in the bakIng process. On the other 
hand, where cores are of large dimension and the cast� 
fngs need not be accurate as regards sharply defined 
edges and faces, electric current may not always offer 
sufficient advantages to warrant tts employment_ 

In the baking of bread and pastry there appears to 
be more promise in the future than in the past, tor this 
HeW of electric heating has been rather slow in de­
velolting. This may be due to the tact that the char­

actel'istics ot electric heating, particularly uniform 
temperature, are not as essenUal to successful baking 
as they are to other industries. However, the c1ean� 
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 mauy central stations are striving 
hard to introduce . electric ovens in the bakeries In 
their territory, since it would mean a large connected 
loa(l. 

Electric heating is appUcable 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 beaters which bave 
been developed tor low temperature applicntions. These 
h{'aters nre made up by mounting a number ot units 
Ull a metal frame, eHeh untt collsistlng of a thin metal 

(Cotlthtued on page 508) 

All enameliDg furnace using eleelrical heat, employed for smaU parts Slxty-gaUon potash kettle equipped with _110 .. heaters 
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The Telescopic Rifle Sight in the United 
States Army 

WHATEVER the shortcomings of the United States 
in the way or preparedness, it was one of the first 

to develop a telescopic sight specially designed tor use 
on a military rifle. Such sights have of course been 
used 101' years on t:uget rifles and occasionally in 
military service, but 
even those intended tor 
use on sporting rifles 
were hardlY suited to 
the rough use and ex­
posure iueideot to ae­
the service. 

SCIENTIFIC AMERICAN 

In both cases, of course, the dotted cirde is an em­
bellishment ot our artist, to attract the attention of the 
teader's ere to the actual target as distinguished 
from tile rest of the scenery ; it does not form part 
of the field of vision as seen by the sharpshooter. 

The optical features ot the telescopic sight diH'er 
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 
horizoutal and vertical lines in the telescope similar 
to those of a surveyor's transit. On top of the 
sight tIlere is a table of useful information re­
lating to t�e setting of the sight under various 
conditions. 

Ruth Law and Her 
Remarkable Flight 

from Chicago to 
New York 

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 
lIn ve the skill to take 
a(\\"antage ot. its supe­
rior optical powers. 
Those issued to each 

View through an ordinary peep-sight U. S. Army telescopic sight mounted on the service rifie 

IT was while the inter� 
est in Victor Carl· 

strom's r e c e n t 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_ 
A l t h o u g h  she was 
known to be a skilled 

company are added to the equipment of the soldiers 
who have shown themselyes most proficient with the 
rifle in target practice and in war these men would act 
as snipers when required_ 

So tar 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 al'e more or less limited. It is a very fair 
rifleman 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 ot 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 tor whom the telescopic 
sight is intended. 

'Ye illustrate the sight adopted by the 
United States Army, mounted 011 a service 
rifle. It has a dovetailed slot that slips 
oyer 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 CRn be carried in a 
leather pouch for protection when not 
required. 

the length is made as short as possible by the use of 
prisms which so reflect the rays of light that th{'y llUl'll'l 
from end to end of the rather square body instead of 
only once down a relatively long tube. EvE"l'Y eH'ort 
is made to make the instrument dust- and moisture­
proof, and a rubber eyepiece is providf'tl to protect the 
eye so far as possible from the recoil of the gUll. 

The sight is set for range by turning the large milled 
disc at the front of the sight which is graduutetl up 
to 3,000 yards_ Turning this disc opf'l'ates a caUl 

aviatrice, her announce­
lllPnt did not cnrry much weight in aviation circles. 
For olle thillg, such a flight of over 800 miles at this 
time of the rear called for the most hardy coustitution 
to withstand the intense cold and the sustained nervous 
strain ; s(>('ondlr, the only machine at her command was 
an old Curtiss " pusher " biplane which, at the best, was 
onlr suitable for silort, exhibition flights. " Impossible " 
was th{' sum of the opinions of aeronautical experts. 

Y{'t Miss Law has accomplished the " impossible." On 
SUlHluy 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 
ot 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 ot her journe.r 
in 2 hours 15 minutes for the 152 miles, 
bringing the total time for the 832-mile 
flight up to 9 hours 1 minute. 

This telescopic sigbt has a mngnifying 
power of six diameters. "�hat this means 
is graphically demonstrated b�- our two 
yiews. The small square yiew shows 
the field of vision through th� ordinary 
peep sight, with the marksman aiming at 
a motor-cyclist 500 yards away. He 
moves his gun about until his target ap� 
ileal'S in the center of the apetture 
afforded by the peep and just clear of the 
rectangular projection of the foresight. 
Then he pulls the trigger. 

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

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, 

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 tnrget fall upon the intersection of th� cross-hairs. 

Photo.. Cop,.ri�htf"d. "-merleaD P ..... . HD. 
Miss Ruth Law at the lever oCher record-breaking 

machine 

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 mllled disc which 
rotates the telescope from side to side. The rifle is 

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 
(Ooncluded on page 520) 

The antiqualed pusher.type biplane flown by Miss Law alongside or the Iwie miIiIorJ traclGr.bipIue 
employed by Vielur CarIaIrom 
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Strategic Moves at the War, November 22nd, 1 9 1 6  

T
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· 
tiug used to reading how Somme Unes were being 
.. smashed " back and forth and their respeetive 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 
t o  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 
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 tighting. 
There were a number of 
good reasons for this. 

• 

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 fieet as well as of the greater part of the arms aIHI 
military supplies in excess of what was actually nec'es­
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 SalonikL 

It was about this time that we tirst 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 or two things, possibly both. 
Either the Allies discovered that the Bulgo-German line 
south 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 

The war in the Balkans 

Bucharest has been taken or . . . the unexpected 
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 O!l 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 
Cel'navoda bridge over the Danube at that point, to 
bold him there than further north or further south. 

No other operations should 
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 
north is also admitted in 
bulIetins from Petrograd_ 

The Serbian army, vari­
ously estimated at from 
100,000 to 160,000 men, had 
been recently reorganized. 
While the details of this 
reorganl_zation are not at 
hand, it is safe to assume 
that the army )'Vas composed 
principally or 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 
line south of Monastir_ It 

While this map actually shows a number of points of interest at this time, it is especially 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. 

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 tor 

The long arrows Indicate the crobable Hne of adva nee, the short arrows the many points where resistance would 
be oft'ered continuously, Rnd that WOll d 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. 
2. Monastir, recently taken by the Serbo-Franco-Russlan troops. 

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 tirst 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 
tro¢ withdrawing to? many t�oops from the forces in 
front of the Allied lines north of Saloniki and using 
them in Transylvania and elsewhere. Bence the con­
stant pecking -at the Bulgo-German lines by the Serbs 
in ,the ·Taherna (Cerna) river section and by the 
Brkish in the "Struma or Karatsu 'river section. Until 
a�t a week or ten days ago n� special determination 
or idefinite 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 reaf of 
the" line. 

About eight or ten days ago, we began to receive 
reports intending to con.vey the impression that the 
rehitions between the Greek Government nnd the Allies 
were improving. We were told that the King was 

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 AHies have been 
striving hard and earnestly for the control of the Greek 
situation, it is tair 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 Rumania 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 requi�es -a forward moye­
ment to the north an4 nor,theast, "in considera� 
8t:rength and with rapidity, to give lasting effect to t�� 
present success. This movement �hou]d begin -wit�obt 
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 -yvhich 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 trom Falkenbayn's armies until 

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 RusRia 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 
flrst natUral objective of a " drive " on Constantinople 
from either the north, the north west or the west ; the 

(Concluded on pag6 519) 
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Peace 
Personal Experiences During the Industrial Upheaval That Followed the Outbreak of the War 

An Interview with Thomas Alva Edison 

T
HE war affected us very badly. In 
the first place we used to be--one ot 

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 balt' 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 bad them all tried out 
and was ready to undertake manufactur­
ing on a commercial scale. 

Oun natio!l4l 'reputation lor resourcefulness was put to a severe teBt 
when the Europe�n nations plunged into war, two 1Ie..ars ago. We were con­
fronted by an industrial situation we had never dreamed possible. Suddenly 
deprived Of materials and products unobtainable elsewhere, we were obliged 
to eiDert our utmost ingenuity and enterprise to keep our indu8tries going and 
8upply the demands Of our own people, as well as th08e of nations even le88 
favorably situated than_ we. How our financiers and manufacturers arose to 
tile occasioa., how we have been liberated from slavish dependence upon 
European indu8trie8, has been told on many an occasion. Net'erthele8s, we 
believe that the public will be intere8ted in the personal cfCperiences of 

interested in dietary matters. The Manu­
facture of Bott�-tbr1�1ly ···t6'tlehes 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 Ohanges i� Iron and 
Other 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' eXplanation of a num­
ber of geometrical probf�ms that will be 
found mostf" valuable to draughtsmen en· 
gaged in a v�riety Qf lines of work, and it 
is accompanIed by a large number of dia· 
grams. The a�icle on The Dnited States 
Lighthouse-',fMnvice is concluded. 

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 

.4.medca's most widely known inventor ... In a recent interview ·with a member 
of our stal1 Mr. Edison told the story' of his problems and a(''(¥)mplishments 
during the trying months of isolation from Europe. He had also something 
to 8(1,y about the nece8sity of gathering nitrogen from the atmosphere and 
fi:cing it in compounds thut it may be u8ed for the defense ot OUI' country, fO'1" 
the needs of our indu8trie8, and for the fertilizing of exhaustefl. farm lands. 
In the interview as here publislied we have omitted our questions in order tlJ 
pre8ent an uninterrupted narrative.-EDIToR. The Paitit tbat Won't Come Olr 

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 gef enough. I ap­
proached everybody in the United States, but without 
success, except in the case of a company at Woodward, 
Ala. They said, II It looks good to us. We cannot 
lose by this proposition. Go ahead." I bad this plant 
up in 60 days. Theri I decided to send up to Canada. 
They said, II All right, you furnish the plans and we will 
do the thing ourselves." I furnished them with plans 
and that fixed that, an 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 �mbargo 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
diamlne. 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 wen. 

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. . ... . 

We have reached a measure of industrial tilde­
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 oqr 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 f'olor. 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 annlD.e 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 
roetbOOS._ W.e:miDe,onlYithe coal of a ,grade--that retut'ns 
a gOod profit. All the rest is discarded, because we 
have no laws which will prevent the hundreds of mn� 
lions of tons from going to waste. We even let nat ural 

gas blow off just for the amusement of the public. W� 
have no laws to stop such wasteful procedure. There 
should be no difficulty in regulating the mat.ter by law. 
Why they even go to work and pa�-.laW:.s in'1rIirinesdta 
to regulate the length. .. and dimensions of sheets on a 
hotel bed? Why then � _ _ somethIng be done to pre­
vent the robbing of our couilir,i'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 caI)not understand. "'"e pay more for labor, but 
an American laborer is worth more thun 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. Americll 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_ at�ention 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 tliat known as the Hauser process. It is the 
passing of nitrogen and hydrOgen: oyer Incandescent, 
finely-divided iron. This makeS ammonia and from 
this fertllizer may be manufactured. However, the 
best way of making nitrogen has not yet been dis4 
covered. Several years ago In exper�enUng 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 enormOUf: importance-----gigantic ! 

The Current Supplement 

A
N important article in the current issue of the 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 2135, for 

December 2nd, 1916, is Roentgel� Rays and O" ystal 
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 _�1s "accompa.nied- 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 

m:ESTS , 0:(-_, elatente, otherwise known 
I as elastic bitumen or mineral caout­

�hol'fu, refined 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 no�hlng in nature 
heretofore was kJ;lown to perform. AS brought into 
commercial form, in solution, it is used its a coat­
ing, or paint. When spread over surfa(�es of wood, 
iron, steel;-:< leather, rubber, cork, concrete 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· 
Bpicuous efficiency as a coating for tanks and other 
containers for solutions used in galvanizing, the 
recovery of gold and silver from low-grade ores, eleC4 
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 utUity as a coating for 
marine craft, where lead-and·oil paints have had b!lt 
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 per 
cent oxygen, .17 PQl" 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 quali­
ties of the crude product, which have attachcd to it 
frequently the name of " mineral rubber," are retained 
and as a coating solution therefor it readlly adjusts 
itself to gutta percha products effectively, preserv· 
ing these from degeneration by both nltrogen 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, �ater-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.Ceet of water burtling 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 

IT 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 de,'elop a method that will enable 
them to stop the earth at will for 1-32 of 
a second or time and to bottle up the 
energy necessary to stop the earth in its 
rotation for this interval, store the prod­
uct so created am] 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
labor�te 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 no,"el power. 

and pubUc office by the use of the unfortunate 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 

pie, when the rev()('able permit law was put into effect, 
tried to operate on a rf:>voeable permit, with the result 
that some of their permits were taken away from them 
over night without eVI:'Il a hearing. 

2nd. That nfter the {'xpil'ation of the 50 year period, 
if the Government and the power company shall fail to 

come to terms for an extension of the 
rights, the prOI)erty shaH be taken over by 
the GOYNllDlent on the basis of its thf'll 
fair Yalue, wherein the rights given by 
the Government were to be eliminated 
from fair value. Certainly the reauer 
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 catIing upon 
the public in general for aid in the mat­
ter. Natural resources are the basis of 
every country's wealth. 

The use of important space in the 
SCIENTIFIC AYERICA:i in reciting the above 
is justified ouly because recently other 
gt:'ntlemen of equal distinction have made 
other suggestions in scientific and other 
1mblications for the prouuction of power 
which. are nearly as bad as the proposal 
above noted. Every engineering office of 
any magnitude is continually approached 
by would be geniuses seeking to upset the 
laws of nature and thereby create im­
Ilrovements believed to be ('ommercially 
worth while. From time immemorial men 

Behind the Calls, mouth of the tail race oC the Toronto Power Co. at Niagara 

Some �;ears ago Lord Kelvin 01 Eng� 
land, who was renowned not only for his 
scientific attainments, but for his ability 
to correctly look into the future, made 
the prophecy that Canada, because of its 
vast natural 'wealth in water powers, 
would some day become one of the com-

ha,'e oet:D active in trying to evolve meth-
ods that will relieve humanity from ph:ysical 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 ,vas 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 tor this 
condition will be found in the disagreeable word .. ig­
norance." This ignorance has been fostered and in­
creased tor the last ten years by political enthusiasts 
trying to hobby ride themselves into public attention 

incident to a bUnd following of recldess 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 01 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 investors securities that would be 
founded upon such insecurity, and the insistence upon 
the revocable permit by the hobby riders 8S being fair 
should of itself be sufficient evidence of the unworthi­
ness of these gentlemen to be beard. Some gullible peo-

manding countries 01 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 Governml:'nt officials tbut the United 
States has more than 40,000,000 horse�power of mule­
veloped water power within its boundaries. 11 this 
is true, it represents an amount 01 power corresponding 
to the amount of energ�' that would be derived trom 
about 300,000,000 tons of coal worth about $600,000,000 
a year in the boiler furnn('es. To convert this vast 
amount 01 coal into e-uergy 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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llIanufacturer, also Jower rates for tl"3nS-
portation because of the amount of e<luip­
ment that is now needlessly used in coal 
transportation, Rnd means a reduction in 
the cost of power aDd a general set ot 
benefits that would be enjoyed to a 
greater or less degree: by eyery man, 
woman and child in the United States. 
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with the past history of financial dis­
appointments, plus a law that is suf­
fering with the stigma ot being die­
tatec.l by greed, and no eet of men are 
more alive to the necessity of the 13.w 
being absolutely fair than the nl(>n who 
are engaged in the water power busI­
ness itself. The accusatlons of the 
hobby riders to the effect that there is )lOW 
or ever has been a water pow�r trust, that 
there bas been any grabbing and tbat the 
people have been in any dAnger in the 
past or futUre of being (lespolled., huve 
failed In every instance. 

Outsiue of the que�tlon of cheaver 
power, the best industrl81 thought in the 
world to-day is ample uuthority for the 
statement that we are aPlll'Oaching, and 
in fact are already In, a new era in 
whicb chemistry Is to piny a most im­
l)()rtant and far reaching part. In n vast 
majority of the chemical operations elec­
tric heat is required at a pdce that coal 
cannot supply and unless we in the Unit{'d 
States are prepared to say that we are 

McCalla Ferry power plant on the Susquehanna during construction 

Just how long our population is willing 
to put up with the present situation in 
water power work is problematical. Wben 
tbe newspapers, through the Increased cost 

quite willing for this great new era to be C()lltl'olled 
entirely abroad, we must pass laws that will encourage 
the development of our water powers at home. The 
fieh] of Chemistry can be called upon to supply the 
nceds of everyone in a multitude of useful ways, 
und the spectacle ot a great country wltb 100,000, 

000 people allowing 40,000,000 horSe-I)()Wer to go 
to waste year after year is one we ought to lle 
Hshallled of. 

lt cannot be asserted that our inadivi· 
ties in water power construction are 
chargeable to lack of either engineering 
brains or willing money. 'Ve have beth 
1n a well developed degree. Hydl'o' 

electric engineering in the 11nited States. 
as fa r as engineering Usel f is concerned, 
lias achieved actual results that show 
higher efficiencies trom every standpoiut 
than has been accomplished eis('where. '1'ho 
achievement of these ettlclencies hus fol· 
lowed the same rule of evolution that ap­
plies to every otber torm of human en· 
deavor, and preceding the present day 
knowledge or hydro-electric work thel'e 
have been a 1arge number of financial dis­
appointments involving llUllflreds of mil· 
lions of dollars of Investment. Y(>t in nit 
of the discussion of tbis subject the hobby 
riders call these disappointments symp� 
toms of a trust. 

A f(>w years ago I offered to wager a 
then prominent editor of a muckrllkin; 
magazine $1,000 it be could show me ou(' 
nlUIl i n  the United States that had eVPl" 
maue a million dollars out of wat(>1" 
power_ Wagering does not prove 1llllch 
liS a rule, but in tllis case the muckl·aker declined 
the investigation with tbe statement, II I can sell 
magazines by attackIng your business and I pro· 
)()se to do it." 'Xhe foregoing statement is a fair 
�umple of the honesty of 90 per cent of the attacks that 
have finally lantJed the water power business Into its 
present state ot complete inacthUy, 

It the question Is asked, II 'Yhy does not Congl'ess 
treat this matter as a non-partisan issue and come to 
the rescue of the sltua-

read aull remember worthy achievements of our huihl­
ers. A recent campaign so successfully carrie<l out by a 
very prominent magazine, holdIng up to view the 
splendid achievements of some or our greatest captains 
ot industry, is an excellent move in a mucb needed (llra'­
tion. We have hud a long muckraking eampuign allli 
the sooner we u()bold aud adv(>rtlse the good men do, 
the better country we wlll bave to live in. 

An enormoWl blast at the site o( the MeCaDs Ferry Dam 

In cOllclusion, those engaged in the work ot water 
power c.le\'elopment fully realize that the passage of ally 
law looliing to the development of water power that 
is not absolutely fair to the pubUc wjIJ 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 investOl· will not be 
attt"a<.1ed to water power securltl(>s, with ,111 of the 
hazards of construction, with pubUc regulation of rates, 

ot paper, and tbe farmers :tud manufac­
turers, through tbl,)o increased cost of labor, and power 
('Oll$UlUerS generally. tbrough the increased cost ot 
steam power, filld all ot their various power and 
labor costs becoming greater and greater each year, 
they will awaken to the folly that their previous in­
fiction regarding tbeir OWD interests has imposed upon 
themselves. and demand of Congress fair and en· 
couraging la w�. 

Atter the water power legal situa­
tion 1s satisfactorily disposed of there 
will be a very considerable biatus be­
fore actual deyelopment can possibly 
take place. Hydro-electrlc power coo� 
struction in the field must be preceu.ed 
by an extensive amount ot Investigation 
to detennioe tbe teasibility fOf 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 wade a siwilar acknowledgment re­
garding the promoter, for wben we look, 
all the world over, at the great develop­
ments of the past now i n  commission fot" 
the betterment of mankind, we at"e cer­
tainly of prejudiced and l1ttle 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. 
Uutil sotisfactory and encouraging legis· 
Jation is r:.roviuoo and a corr€S-))onu-
illgly encouraging attitude on the part 
of the investing public is developed 

the unjm:t1y de�lll!i=cd promoter w111 not be in­
duced to seek out the Vossibilities and develop their 
value. Surely tbe good sense of our people will 
800n be 3wukcnro to the injustices, not only to 
themselvef.(, but to the eugiut:'ering profession, that have 
obtained in the ()<lst ten years, and will substitute for 
the (last do-nothing l't'COrd a progl"am ot sensible legis· 
lation that will gh'e to all of our people benefits tbey 
ba \'e already been too long denied. 

Toxicity or Bog Water 
for Plants 

Uon," the answer 1s found 
almost wholly to Ue witllin 
the Unwillingness of tbe av­
erage Congres8man to be· 
lie,-e the .. testimony ot pe0-
ple io the water powt!r 
business or in any other 
business. The 3.vertlge Con­
gl·cssman is Vf'ry desirous ot 
dOing what is right, whether 
he Is a Democrat or a Re­
llUbJican, but he is naturully 
suspicious of every st8te� 
ment that any interested 
)Ulrty makes on any subject. 

�ome day, as :1 democratic 
form of government, we 111ay 
huve sufficient intelltgence to 
provide in Washington some 
kind of a trilJunal where 
uny man desirous of under· 
tllkillg a busin�ss in wllich 
the public is interested, may 
1,."0 and tell his story and 
lIa ve jt stamped by impal'· 
tlul skllled judges with the 
percentage of truth that the 
statements made are euUtlet.l 
to, and in thIs way only will 
we ever get legislaUon t�at 
squares with facts. At pres· 
ent we as a �ple are so 

·eonstituted that we read aDd 
remember seDs.s.tloDal aecu· 
"tions much better than we 

Building the cribwork of the coft'erdam wfCII which part o( Niagara riTer was un".tered. to permit 01 the 
construction of a wing dam on the Canadian side 

T H}J injurious effects 01 
bog water on plants, at 

It>lIst ot certalD: species; has 
frequently been pointed out 

nnd discussed. Analyses of 
Ohio bog water, publisbed 
by Foulk, and of water 
from a lake adjoining the 
bog. indicate that tbe bog 
water Uitlers from the lake 
water in a hIgher content 
of organic ammonia and in 
greater 'Joss. on ignition. !It 
has been shown by other tn­
vestiga-tors that the surface 
tension of �g water Is not 
low enough to account for 
its toxicity. The fact that 
the osmotic pr�ssure..of bog 
water is very low suggests 
that the material in solution 
iu it is pro;bably In ' a_._iiOl· 
loiual 8t�te, ThIs view seems 
to be confirmed by Investiga. 
tions described in a recent 
article by G., n. Rigg reo 
lating to examinations and 
anal�'ses of water from 
sphagnum bogs of the Pugt.'t 
Sound region and Alaska, 
Apparently t h i 8 colloidal 
matter is � large factor in 
the toxicity of the watet". 
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Electric Steel 
How the Temperature IS Automatically Regulated In an Electric Steel Furnace 

By William H. Easton 

THERE 1s 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 bas passed 
out of the development stage and has a well established 
marliet, a strong demand, and u good ronod price. It 
is known as " electric " steel. 

What is electric steel? It is simply the product 
of the electric furnace as distinguished from tbat 

produced by the Bessemer, openheartb, 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 hIgber 

temperature than any otber furnace, its tempera­
ture can be regulated with exactness, nnll tts 
atmospbere is non-oxidizing. In consequence elec­

tric steel can be made of a high grade of purUy, 
and being worked at 8 higb teUllleruture. Is very 

lluld when poured and makes castings that are 

uniform and free from blowholes and tlaws. It 

Is therefore particularly desirable for small cast· 
ings where great strength with light weight Is 
desirable, as for automobiles and aeroplanes, for 

example. Furthermore, an electric furnace can 
be huilt in a few months, costs only a few thou­

sand dollars, and will melt down and treat any 
steel scrap which is not too bighly oxidized ; 

whereas a steel crucible requires years for COll­
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. 

Is tilted by a motor for use tn 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 \Toltage and is steppCf) 
down to the proper point by means ot transformers, 

which must be specially designed to withstand the 
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In 1906 there were but five electric steel 

furnaces in this couutry ; to-day there 'are 110, 

mostly built within the last three years, nnd 

during the current year 42 more were ordered. 
The first furnaces were used solely for the refin­

ing ot high grade alloy and tool steel, but with 

the reduction of the cost of electric power, the 
perfecting of the furnace design, and the impro,-e­
ment in the method of operation, cheaper grades 
of steel can be refined, or even merely meltetl� 
electrically at a profit. 

Mechanism for regulating the electrodes of an electric furnace 

There are two prinCipal types of furnace : the 
induction and the arc. In the induction furnace 

tbe cbarge forms the core of tbe sec-ondary of a 

buge transformer and the heat is obtained from 

the large currents that are induced in it. Though 

Ideal in many respects, this type bas not found 

fa "or in America and practically all the fUfnaces 
in Commercial operation Bre of the arc type. In 

the arc furnace, immense electrodes of arnor· 

phous carbon are suspended above the charge and 
the arc passes from one through the charge and 

back to anotber. In tbis way an extre-mely blgh 

temperature is obtained that melts and refines the 

charge very rapidly. These furnaces are bullt in 

sizes of from 1 to 20 tons in capacity, the 1·tou 
gize requiring 375 kva and the 2O-ton 3,750 kVB. The 
6-ton size, however, seems to have become the accepted 
standard. 

The arc furnace 18 very simple in �pnstruction, con· 
slsting simply ot. an enclosed hearth, bunt of steel plate 
and fire brick, and the electrodes. Modern furnaces 

are usually of the tilting type; that is, the entire hearth 

Motor-operated. winch tor raisin. and lowering the electrode.. 

heavy o\'erloads and other severe operating conditions 
obtaining. 

Quite the most interesting feature of the fUrnace is 
the npparntus tor automat.lcany regulating the strength 
of tbe current and, therefore. the temperature. This 

ap()aratus is a recent development and to it, more than 

any other one factor, is probably due thc rapid exteD-

sion of electric refining In the past few years. By its 
use labor is saved, CLLrrent 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 8 large per­
centage of electriC furnaces installed in this country. 

The current is wntrolled by raising or lowering 
the electrodes by means of motor opera ted 
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, tbe 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 tlowtng through the furnace. When the 

furnace current is at its normal Ynlue, the rock­
ing le\'er E is held in the equilibrium by the pull 

of the spring A 8 nd the magnetic pull ot the fixed 
coil F acting against the movable coli B. When 

a current variation of sufficient dUl'ation occurs, 
the coil B will be either pulled toward or pushed 
away from F and then the lever .EJ will either rise 

or fall. Without going into details, the result 

Is that the arm Z, C!lrrying heavy copper contacts, 
will be forced aguinst one or the other sets of 
carbon contacts X, held there momentarily, and 
then sWUflg iJack. This action starts the electrode 
winch motor and either raises or lowers the elec­
trode slightly. depending on wbether the current 
variation was au increase or decrense. It the 
movement of the electrode is not sutticient 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 bas been 
moved Bufficiently 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 grp.ll.t saving of 

wenr and tear on the electrode hoisting mech­
anism, but the current is kept morc uniform by 

aVOiding tbe regulation of such changes. The 

regulator can handle any amount of power for 

regulating purposes without in any way impeding 
the free ;>lay of the controlling mech30ism, which 
is only In contact with the power mechanism for 

exceedingly short periods of time BDU Is otherwise 
perfectly free. The intermittent nction of the con­
tact making arms prevents the regulation :from 

being carried too far. 

Damage Co Buildings by White Ants 

DURING the last fiscal year the Bureau of 

Entomology received 15 reports or more or 

less serious damage to buildings by termites, or white 
ants, the builllings including private residences, business 
houses, a church, 11 railway station, and the old building 
of the Bureau of Engraving and Printing, 1n Washing­
ton. Many documents in the last named building were 

damaged or destroyed. In many cases tb� reconstrl,lc­

tion of foundations and Ooors is advised. 

An arc-type electric furnace with a capacity of 60 tons of steel A three-phase replator instaDation-one rei[Ulator for each electrode 
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Surgery on the cactus. Rotten spots like these should be carefully 
cut away 

Ca�terizing aD open wound on a plant with hot iron will stop the weakening 
flow or sap 

Plant Surgery 

I T has remained tor the modern gardener to discover 
that the plant is sometimes in need of surgical aid ; 

that, more otten than not, it languishes for want of 
a dose ot 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 ot 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 }X)ssible 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 prev€'ut­
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 
ot the trouble, but it takes the form of a complete 
destruction ot all the healthy 
tissue. In a few weeks a 
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 }X)r­
tiOD. 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 e:n:ects of the 
operation. 

plants but, quite often, a part of ihe 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 10-

Correcling an ill-proportioned piant by means of_. 

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 ot plants is one which 

calls for a great deal of attention nowadays. It would 
seem that some plants sutTer from n 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 
appUcation of iron to the soil in which the plants are 
growing wIll have a surprising result. Thus the min­
eral will induce pink·fiowered hydrangeas to produce 
blossoms ot a bright blue color and will affect simi­
larly individuals ot other species. 

Even more astonishing were the results of some ex­
periments to show the etrects of alcohol on plants. It 
appears that many white :flowers have the needful ele­
ments tor the building up of color. They simply re­
main colorless because these elements are kept apart. 
Cases in point are the white Sweet William and the 
white primula. Quite a small dose of alcohol is sum­
clent 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 ot dosing wlll have the least el!'ect ; 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 tound in any 
other locality. 

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 
ot the plant. Much atten­
tion is now given to the pro­
duction of well-balanced Broken by the wind and apparently doomed This piant can be .. ved by sldllful use or &plin" 

It is to be feared that 
our modern races of plants 
are sutrering from over-civ­
ilization. In the errort to 
secure unusual :varieties and 
bizarre etTects 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 ot l�fe 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 tunc­
t i o n  s without. extraneous 
aid. 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 r.eqq.ire 
more and .Illore ai4 to help 
them through life. 
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N 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 beginnillg. 

The same timidity which made the gas stove follow 
gas lighting so slowly is but slowly being oyercome in 
til(> case of electricity. It is not so long ago that we 
first }lut electric lights in houses with f{'ar and trem­
blillg-onlr ret'e-ntly hous€'s are wired for lights and gas­
pilWd only to the kiteben. As yet, but one bouse in a 
thousand is wired in duplicat(>--{)ue cin'uit for light, 
and one for heat and power. Experiments with elec­
tricity in the home nre as yet tE'utative, and made al­
most altogether on the lighting eireuit. 

Every manufacturl'l' of eledrical apparatus knows 
this condition is not pPrlllanellt, hut electridty must 
make its way against prejudice, fear and the tightly­
held pocket book, even as gas had to do. 

'Why two circuits ? The electric ('ompanies are always 
pxplaining, yet few know the answer. The gas com­
pany makes gas by heating coal. The product, after 
various additions and retinPllwnb;, is stol'{'(l in a tuuk, 
where it remains until it is used. The electric manu­
facturing compan;y ('amlot so treat its prouuct. Elec­
tricity cannot be stored economically ; the succes:<;ful 
storage battery for anything but small consumption of 
current, being as yet a dream. Electricity must be used 
when , made, Consequt'ntly, the generating station runs 
to full capacit:r 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 ot electricity are 
largely day-light operations. Tlwrefore, the power 
('omllany can afford to st'll current for these purposes 
for less than it (·au dispo:,;e of current for lighting. 
Hence, two circuits in a house, two separate meters, 
make tor an economy of electrical cost. In a city where 
the " standard price " of ten cents a kilowatt obtain� 
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 IJower is con· 
verted into current, often le:-;s. In some places spedal 
summer prices can be obtained if electrical cooking 
apparatus i s  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 
tor 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 oper:ltion of these 
conveniences, even on the lighting circuit, that this 
story is written. 

The most familiar household electrical convenience 
is the tan. 'We are used to funs. \Ve knew of electric 
motors in street cars before we ever had an eledric 
light in our houses. 'We found out that eit>ctric motor� 
were perfectly sate. Busiuess houses installed fans in 
stores-private offices took them UI}---now thousamls of 
homes have them to make sum Iller endurable. 

The cost of operation of a tan is mueh smaller than 
the unknv",ing imagine. An 8-im·h fun, of four blades, 
weighing eight pounds, and costing less than te'll dollars, 
can be run for five hours at a cost of one cent at the 
high speed of 1,600 revolutions per minute. Su('h a 
fan in the dining room used a total of two and one 
half hours a day costs tifteen e",nts per month ! Larger 
fans cost proportionately more to operate, but eyen a 
16-inch fan can be run for trom two to four ceuts 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 halt a 
month ; surely a pitifull) 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 
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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 

end and aim of an electric light i:;; illumination-as 
much as possible spren.d over :1)0; large an nrea n� pos­
sible. The nature of the motor makes it possible to 
eoncentrate the current into the power at the place it 
i� ,vanted. When heat is de�dl'ed, it if'! usually wantetl 
Ht one place and no other-the end uml aim of the 
manufacturer i� to devise llpparatus whkh will eonfine 
the heat to the one plaee so that as little :1R llossihle 
may be lost. 

As far as cooking if,;; COl1('el'llf'tl, heut is wl.111ted for 
hut a short time. Au elf'drie toa�ter un the hrf:'akfa:-;t 
tahle, may use 500 watts of (·urr(·nt-whieh means five 
('('uts all hour. If one ran the to:u:;ter all (lay long. it 
would ("ost 50 ("ellts ftll· tl!Il hours, or fiftf:'pn dolhll'� a 
month on the eleetrkal hill ! Most householth'l's woultl 
regard thut as a prohihitin' prke. Hut 011'1' only want� 
a toaster to run for a few miuutes. If the toaster is 
operated on a total of 15 minutes at the breakfast tnble, 
it will make all the toast a family of six (·lIn IK)f,;sihly 
eat. The (�o�t will he�'S()lUethillg less: than 40 (,pnt:,; for 
the month. Its great "advllutnge over llny other mt,thud 
of making tOH�t h; the fm't thnt you get tIH' toa�t. l't'/1 
hot, right off the :,;tuvP, a11(1 that it il"i ahsolutely eV1!1l in 
its browning. The little wirps whit'll glow dull rl'1l 
do so with equal hent eYerywbere----there ffi Heyer n 
hurlll;'(l eorner, or a white, ull('ookl;'d spot on el('drit: 
toast. Such pieces of apparatuH. s:mall enough to stund 
upon an ol'"(litiili�Y 'Co.-ee rest, eome for sU('h small prices 
as $2.50 up, alid "ll�etl ho further preparation for use 
than ullscrewing a light tl1111) antI !':t'rt'wing in the plug 
with which the tOHster eOlut's ('OIlIlf't'tetl, in th'" thus 
emptied. socket. 

Similar apparatus call be had fnr almost lilly opera­
tion or cooking whi('h cali �e mlluag"l;'(l with les:-t than 
a whole kit('hen stove. Chafing tIis:he�, tea-urns, coffee­
makN's, tea-kettles, tureens, both for kppving" SOUIlS anti 
stews hot, or for making th{'m in situ if tlesirf:'d, egg: 
hoilers, batter-cake st()yp�, water helltNs-ar", all manu· 
fadurt'd for dining taille use. All eunllt'{'t with fl",xible 
cord to the nearest lamp sockpt., 01', in ease SUt"h un 
outlet is available, to an opening in the floor beneath 
the table. 

Individual pieces require varying amounts of (�urrent, 
hut most take about 500 watts for eUt·h .. hurner." Few 
have more than one " hunter " although there is an 
.. electric table runge " whkh comes with two " burners .. 
or heating surfaces. 

Apparatus of this kind is equipped with a switch for 
regulating the heat. Unlike the gus stove, "heat);; .. can­
not he obtained in all possible degret's from minimum 
to maximum. The electrical heater which gives more 
than' one degree of heat, has that degree controlled by 
the amQqnt of current consumed. It would be perfectly 
Ilossihie to make such apparatUl� with a dozen variations 
of possible heat, but in Pl'llcti('e, thn>e " hf'ats " are 
found sutticitmt. They are ('allf'd " low," " 1lH'dium " 
and " high," and generally the }owpst hpat I'equirf's one 
fourth the current of the highpst. It the lowest " hent " 
('(Jmmmes 250 watts� the " ml!tiium " heat will consume 
GOO and the " high " heat 1,000 watts. 

As a gent'ral rule, even on a double " burner " range, 
from two to foul' ('Puts ,,,ill he the pri('e of heat for the 
mpal. If un elahorate meal iH attempted, the em.;t will 
I"un higher, hut at the mo)o;t, it i);; st'ul'eely more than the 
(·o�t of ak-olIol in a ehating (liHh, and is without alcohol's 
muss, bother 01' dangt'r. 

The ('ost of dining room cooking a}Jlmratus varies 
greatly with the material mwd, the finish, and dellemis 
to some extent on the quality of the heating units. 
Nothing but the highest quality of heating unit pays, 
amI prat'tkally all the well-known mak",s of eled,rieal 
specialties are now ineOrlHJrating tht· ht'st of elt'Ctric 
work in their plated or solid copper apparatus. In few 
cases is the cost of such apparatus more than the ('Ost of 
similar apparatus of like quality with an aleohol heater. 
Of course, some cannot he duplicated with au alcohol 
heater-the toaster, table range, etc. But it can be 
safely said that any olle who wants a piece of table 
('Ooking apparatus will not have to pay more than a 
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eOUIlIe C?f dollars more for it if electrically heated thnn 
for the same thing in t.he same size and finish, equipped 
for the familiar blue flume hellter of akol1ol. 

Rpeuuse the heat in sueh allp!lratus is intensely 
10caJizl'(l-the frume of a table rang-I! is eold while the 
.. hul'll('l' '' may lip �izzlillg hot-the nHliatl;'(1 heat is al­
must uothing. It flO{'R not raise the tpmllernture of a 
l'oom It df:'.I-:"l'pe to t'ooli: with a one " but'lH'l' '' electric 
stove for hulf an hour, For this reason, the usual objec. 
tiOlls to dmfiug di�h suppers in hot weatlwr disappear. 
The l'pllltive saft'ty of t'ledrklll tahle ('ouking apparatus 
is nH'llsnrPti in tNms of 01)(>11 flame YS. no flame at all. 
Lt'lIYP a ('hating" dish ill operation awl go ullstairs after 
sOllll'thing-tlwre is Ilhnl;\"S {langt'l' of a t'urtaiu hlowing 
into the Ojlt'U flalUt', or something" or Romp ('lie upsl'tting 
the akohol and setting fire to the honse. An elec­
tl'ieal llf'ater, having no open fl<llUP, is not affected 
hr ,h'afts, and as there' is nothing inflammable about 
the heater itself it can be upset without the slightest 
tlanger. 

F�I(>drical (�ollypnient't'8 are hy 110 Ulf:'UIl8 C'onfined. to 
fallS ilud ('ooking utensils. A host of little things elec-
1rkal, from milady's curling iroll to a waslling mu­
dliul:' in the laundry, do not touch the dining room at 
ally part. Perhaps none are more imlHJrtant than those 
whkh add to the ('omfort of the si<-k room, and of these, 
the el('ctrieaI IH'ating pad and the electrical heating 
blanket take first rank. 

The electrieal heating pad is the allotlleosis of the hot 
water bottle. If you can imagiut' It hot water bottle 
whieh stays hot, is without weight, isn't " floppy " and 
.. roly-poly," stays where it is put, hns no appreciable 
thi('kness, can't leak or burll, am} whieh can be regu­
Jutetl as to the amount of heat it gives, you will have a 
vpry ,I.,'''Ood idea of the eleetrical heatiug pad. Most ot 
tllPm are made to give thl'{'e different " hents .. of which 
the maximum is about 180 degrees-a greater heat than 
mu h", borne by the skin, and useful only when a pouI. 
tk� or wet compress must be between the heating pad 
and flf:'sh. Suell pads are :flexible amI come in mallV 
sizf's from little ones a toot squtll'e, to blankets whicil 
('over the entire bed, especially del;igned for outdoor 
or sleeping voreh use. Ther reduee the quantity amI 
hpuee the weight of bed clothes required to keep a 
.sh�'l)t·r warm in the coldest weather. 

The eunent consumption in the smaller sizes and for 
the low heats, is so minute as hardly to be measured. 
From ten to tifh'pn watts will keep a small pad hot, 
i-'O that the totul current consumption for a ten-hour 
sleep would be h's� than two cents. For all muscular 
pains and aehes aUt} for any purpose where a hot-water 
bottle (:un be uspd, the eledrieal pad is far more prac­
tical-, convenient amI sufe. Such pads run from a few 

,!101Iar.s up II) pri('e aceording to size, and most are 
equiriped witn removable rubber covers so that wet 
uJlPlieations 'can he mude. 'l.'he pads are light and 
flexible so that they can be wound around the head 01' 
luid flat ui)oll the stomach, two applications for which 
the ho!.water bag is notoriously uncomfortable. 

The electric vibrator is an electricul means of produc­
ing meclluuicul massage. It is not, as is often supposed., 
a method of alJplying electricity to the body. It consists 
ot a vP,ry small elet'tric motor, so connected to an ex. , . 
tem'litH.l, 'arm that the arm is made to vihrate or move 
hack awl forth at a tremendous sveed. Putting " ap­
plicatul's " or rub her ends of various sizes and shalleS 
Oil this arm, enables that rapid vibration to be passed 
onto adling muscles or undeyelolJed l lllrts of the body 
The result is the same as with haud l'ullbillg, only mo�'� 
so. Where the hund ruhs a huntlred timps a minute-­
and it is a good ma)';suge artist who ean make so many 
f'itrok('s-the vibrator ruhs thousands of times. 

Another sick room acet'ssory is the ozonizer-a device 
which changes some of the oxygen of the air into ozone, 
thut peculiar form of oxygen which Is so lite 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 inexpenslv� pieces of 

(Ountinued on puye 512) 
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The 150,OOO-volt power-transmission line that runs from Big Creek to Los AngeJes, California. a distance of 240 miles 

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

F 1';1) by llwlting SUOWI'; high UJl in the f'ierrns. a ('om­

l)arntin'ly sllmU stremll comes tumbling down the 
ll\olltltHim:, �lllall u:-" it is. thii' little stream is ('apahle 

I If  dohl1! an PllOl'lIIt!U:-; 1I1lWIlllt of work : for ill a disUul('(' 
of �ix: miles it drops foul' thoUi'ltlnd fpet. "�hen it has 

11('('lI fully deyelopt-'(l iti'> output of elf'dl'idt�· will ('OIll­
pare fayol'alil�·. if it dot's 1I0t exct'f'd that of the great 
Mississijlpi Hiyf'l'. at Kpo(,;uk. A i l·pad .... it has l't'adH'd 

a lllllU1Jf'r of world's l'c('ords, but those whkh ('om'N'll us 
1II0Rt ill the lll'psent art ide are that OIP IIO'YN i t  de­

n'IOljS is tn\ll�mitted oyer the. gn'atf'Rt di:4aw'e awl at 
the higlH'�t YoJta;!e, of any transllli�:-,;jon lille in the 

world, The ('nrrPllt is l'aisf'd to a IH'essure of 150,000 
yolts and tht'll f'tarted Ullon a journe-y of two hundred 
lind fOl'ty milt,s on'r mountains and valleys, through 

wooded lllnd�, and desert wastes to Los Angt'les, where 
it is stepllt'll down again to a pradical yoltn�e fll!' tilt' 
opE-ration of street ..:'al'�, lighting ()f buildin��, and 
the tlHlu�aIHl amI OIW otlwl' mOlh'rll :-:l'l'\"i('t'S of 

pit'dddty, 

�lI('h a high Yoltn g(' was uudrPHmed of H few ;'>'l';\1'", 
ago, The jll'llhlt'lllH of high tension tl':lIlSllli�sioll wt're so 

COilIlll('x that t'\'en s ixt�, thommlHl yoIts was SpOI�1'1l of 
with lI\n', That lllystf:'rious pht'nOllienoll known as 

,. static " :llld the duugt'l'ous hl'P<lkcIowu:-I 01' :-:llOrt 
('il'('uit:-l tlmt \H're prone to wl'E'('k the line or the 
fl.1JplIl'utUH whidl it fed, w('re apvarE'ntly insulwraiJle 

nhstal'it-'s, 

The olle who sol,'ed the problem!'; and to whom he-
101lgS the ('relli t  for the IH'pseut 1'f'llIl1rkahle df'Yf'loJlIllPut 
of long-dist;l1we t l'1lwmlissioll lille� is u mllH wllo has 

loomed uv nhoye the horizon of puhlie nttelltion in the 

last four or th'e Yf'n1'8. "Te can look III Yaill i l l  our 

em',n:l()pf'dillS fot' lllentiun of Dr. Charlf's Proft'lls �teill­
metz, and ;n't he has ht't'll Im<nvn to till' ele<:tl'kal frateI'­

lIit�' eyer �ilj('e he dt'lin'rpd a highl.'" lIIatht'lUatil-ai 

PUlj!'l' on lUag"llt,tk h.'"l"tf'l'Pfo;i� IlPfol'e the American Insti· 
tute of EleC'tri1.:al EII,�iuf'f'rs in lS!):!, 

1 )1', �t('inlllt'tz' i ll , elltions illlye not hpen ()f tht' t:.pt' 

that wouItl a l tmet the attt'ntiun of the lIIll11 Oil the 
strept, anll ('OllSl'!ltWutly hi!::' work has Pl:w:qH:'(l JloJlulnr 
fl.ttt'ution ; hut iu tht' ('oll!'ltruetioll o f  t'llOl'lllOnS t:myer 

plants and tl'llllslllission lines the puhlk i,..; ;:in'll Ol'u!;t!' 
t'\'l(}('ll('l' of tilt' yahit' ot Dr, 8te-imllt'tz's work. 

A memher of the staff of tht' �('IENTIFIC �\�fERI(,AN 
reC'e-utl,\' pithl a Yisit to Ill'. �tf'illlll('tz k his home a t  
Schenectady, Xf" y York. to learn !::'Ol Ie-thing about the 

future of pOWt'l' trllllsmissioll. Ae('ol'(ling to a rPl'Pllt 
estimate of the GeologiC'aI :4un'e-y, we haY(' in thi� ('Ollll­

try 61,678,000 potential water horsepower, whi('h !f de­

vl'iope-d in !'team plants would require the annual ('on­
slllllption of 3-l0.0:10.000 tons of ('onl. Onl:.' 10 per ('f'nt 

of om' hydraulic resonl'('es are now lleing used, rl'here 

is a wonderful OPlHHtunity for fnrther deYeloplUcnt. 

pl'oYHlp(1 the IjO\H'r ('all be trall�lllittt'd to poilltS where 
it is needed. Whnt we wished to know wa!' whe-ther 

there is allY Jll'ohnilility thnt power from rpmote llHHllI­
tain streams will lie trallRlI1itte-ll O\'e1' Hlllch g'l'pntN' dis­

tun('�'� thall at prest'llt or whether we have about 
readwd tilt' limit of IH'ogT(>�S in thi� <lil'pdioll. 

Dr. �tei nHlet7. has bel'll e:li lt'll II ,; llPIH'il iuypntor," 
Ill�tpad of making his dil"('oyprit's h:.' eXjI('rilllents, he 

11rocP('ds tir�t to l'l'lIson mattprs ont with the aid of his 
[J('udl, and the short·hand log-k of mathematics. "'111'11 

be nrriYes at it ('on(']mdon. the experimental cOllfil'ma­

tiOll ustwlly fol1()w� as a lIIath'l' of ('OU1':-I(', 

As an ('xlllllllle of his method of procedure, we are 

told that in the e-arlier <la:.'s of the :-Itpam turhine a 
g-l'e-at denl of trouhle was eXllet'i.:u('ed hI building units 
that would den'lop llHIl't' than :1,000 hOrSe}10Wpr, Ap­

l jar<'ntir a lilllit had hpt'n l't'Hl'ilf'tl with the llartkular 

tnU? of turbine ill I}tlt'stioll. <1el"llit{' {'ypry effort of a 
HUllIhel' of t'ngilwel's assol'i:lt('ll with ])1', Stpinllletz. 

Fillall�'. sOllie olle llIPlltiolH'(1 tlw matt!'l' to I )1', �t('ill­

llle-t7.. If(- a�ked for the hlue prints of the turiJine. H e  

11t'n'1' loolH'd at the turbine, h e  npyel' e-n'lI went llen}' 

the fadol'Y. hut 1l1<'I'ely worked the thing out on paper. 

III a fl',," days lw IWlIde(l h:l<'k the blue Pl'illt� with Ilew 
('\11'\'('S lllottpd for tIlt' turhillp bln/Ies. The lll'ollle-lH wns 
soh'ed, The- new dt'l'ign was a Stl('('e-SR, 'The turhines 
art' IlOW lIllllle ill twits of GO,OOO hOl':-IPllnw('1'. 

'Yht'H the question of the limits of llow('l' tranl'llIissioll 
was Pllt to ] )r', �tpinlllet7., he tosspd the lWlttf'l' off as 

of minor imjlortance. 

.. 'Ye Hre Hot l imi ted hy di1.;;tIIlH'e-," he saitl " In anr 
w('It st'ttlt'd ('OHntry there is no l'P:"1.son for transmitting 

CUITent oypr enorlllOUS di8tall('(,s, ,,'hat i� Xiagara l<'aIh� 
distl'ilmtiou? Pnwtkally all of the C'urrent is consumed 
within a YPIT �h()1't (liRtaH('e of the Fnlls, Some, i t  is 

trill'. is trHnslllittpd to a distnnce of about 150 miles, but 
tllt'l'e is such a r(',\(ly ll1'lrj.;pt for (:ul'rent close at hand 

that i t  is Im},lll:.' worth while �f'lHliJ)g i t  r off, Buffalo 

is hut. tweHt>" miles from Xiag',u';l Fulls and :.'et it is put­

tin� UJl it steaill power plant now, Iwc-:luse it ('annot get 

t'lHlugh pleetridt:.', In any "'f'Il settled country i" the 

('tll'l'ellt is lIot ('OnSllllled in tllP illllllf'(liate Yieinitr of 

tilt' Ilowpr p};mt it is hetnuse the public has been etln­
('a1<'d to the a<1\';tIlta�('s of nsing f:'l('('tl'ic powpr, heat 

awl l ight. As for ullsl'ttl('11 rt'�inn�. of conI's/;', powpr 

will hnye to he trll.nRllIith'd over eonsiderahle distances 

until the df'llsity of pOlmlntion hN.'OllIf'S grenter, when 

long distnnce transmission l i nes may be dispensed with. 

])istan('e- is no longer a 1m I' to the hrdro-electric engi­

lIeel', Why. the pInus were all  worked out for a 200,000 
volt trnmanissilm line se\'en hundred miles long, in 
f'outll Afl'ica. 'I'his was to take powel' from the great 

Yictoria Falls and transmit it to the Rand Mines," 
" But, whut ahout insulation?" he was asked. 

" The problems of insulation have all been solved," 

was the answer. ' ; The next de\'eioplilent of Vowel: 
transluisHiOll will be all in the mattl'!' of organization, 

It is not likely that we will eyer be enlled llilon to bnihl 
a thousand-mile transmissiOll line. B:,' the proper 01'­

gani7.ation and {'oiipel'ation of the yarious cledrical 
{'ompallies, the transmission of power can be yery much 
simlllitied and this will l't'sult in a widt'r distribution, 
Also, the public..' will Ije educated to the lIse of eleC'triC'ity 

so that there will he a ready market for electric current 

Wh(,l'p\'er it is llrodueed. This will not necessarily re­

�mlt i n  centralizing the industries aiJout the power 

lliauts, I<JIe-drie power will never take the place of 
stf'am l jowet· because, there is not ehough of it, In the 
future the man who lives more than a hundred miles 

from a h:.'dro'eledrie plant will haye to get along with 
electric power generated a t  a steam VIa nt, 

" But thE're is anntlwl' form of power trunsmission that 

holds out great promisf', and that is the substitution 
of elt'dricity for transmission gearing in automobiles. 

The ga�olille-eleetric automobile bas not yet been proper­

ly rtl','('loppu. but i t  is the coming thing, Electricity pro­

Yhles the most flexible form of gear transmission. An­

other marked developmt'nt along this line is the turbo· 

electric propulsion of ships. 

" One of the disadn l.lltages of electricity is the fad 

that it canDot he- stored properly, This results in the 

placing of enormous demands upon the power plants 
at (�el'tain periods of the day and certain seasons of the 

rear, whe-reas the load should be constant througbout 
the twenty-four hours in order that the maximum ef­
tieieue;,>'- may be obtained. 

" Laboring classes have been demanding an eight 

hour (lay and they are getting it. 'l'his is but a step 
toward the six-hour dH�'. As the tillle of ,vork de­

('l't'llses the ('ost of output iu('reases heC'anse the rua­

ehilll'l'Y of a factor�' hn� longer periods of idleness in 

which it fails to return any itwome on c(1,pital invested 

in it, As the result of deel'easing hom's of labor fae· 

torie� will have to operate night and day, because it will 

be ulle('onomical to ollerate for su('h short periods of 
time. This will work to the advantage of the electric 

vIant, for it will mean a better distribution of the load, 
not only in the manufaeturing plant, but also in the 

produetion of electricity for domf'stic consump.uon. It 

will turn night into lIa:.' ; for workmen on the night 
shifts will have to l'e-arrange their hours, amI hence we 
will have a more uniform output of current for cookin,� 

pUl'pOSl'S in homes. This wil l  enllble electrical plants to 

work at maximum capacity throughout the entire cycle 

of the day," 
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aeaYJ cool train OD the Norfolk andWeoIen1 RaIlway before e1ec:trifieatioD laboriously ImblOC a ""de. with a powerful Mallet type locomotive puWOC and two Mallets pushin, 

Electrification of Steam Railroads 
Directions m which this Form of Traction IS Likely to Expand 

By George Gibbs 

T
WENTY-ONE years ago, the Baltimore &; Ohio 
Railroad Company tried a bold experiment to meet 

a dUlicult problem in the operation of its new cut­
oft' Jine through the heart ot. Baltimore. The ne-w> 
passenger statJon on this line was approached through 
a heavy.-gradetuDnel 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 sltua tton. As it was desired to make this new 
line attractive to the public, the company resolved to 
try electric operaUon, a decision which was a revolu­
tionary one tn those days both for the railroad and the 
manufacturers ot electric apparatus, because It Involved 
the designing ot traction motors of unprecOO.ented 
power and new and almost untried methods of COD­
veylng enormous electric currents to the locomotives 
by some form ot. continuous contact system along the 
tracks. The system, however, was sU(,("esstully 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 ot the electr11lca. 
tion of steam railroads not only in this country but 
abroad. 

Progress elsewhere with tbis ntw form of traction for 
heavy railroad w

(
)rk was, however, Dot rapid until about 

12 years ago, at which time the great modern develop­
ment of underground stations in large ciUes was taken 
up and introduced. a new set of d11licult operating con­
ditions which precluded the use of combustion methods 
In the train motive power. These Important terminals, 
ot which the Pennsylvania and the New York Central 
in New York City are examples, provide tor not on1y 
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 
hot only comprise the relatively short portions of the 
lines within the clty. but must be extended over the 
suburban zone served by the terminal; for example, the 
tunnel entrances to the underground terminals of the 
Long Island Railroad. required the electrlftcaUon of a 

network of 88 route .mlles or about 210 track mUes 
outside ot. the clty, in order to give frequent and quick 
service without transfer tor the crowds ot daily com· 
muters. 

The technical success of electrlc apparatus tor mov­
ing heavy trains also Indicated otber places on rallways 
where it migbt be useful, so that at the present time It 
may be said that electrification furnishes $team rall-

roads a suitable 
means for: 

1. The elimina­
tion of smoke in 
tun1'1els. 

2. The conduc­
tion or a rapid and 
d e n  s e suburban 
service. 

3. Increasing the 
capacIty ot over­
worked lines ano 
terminals, and ot 
haulage on heavy 
mountain grades. 

A statement of 
these useful accom­
plishments of the 
new torm of motive 
power m1gbt lead 
one to expect that 
the steam locomo­
tive is destined ere 
long to go the way 
of the borsecar into 
obUvion, but before 
jumping at such 
a conclusion tbe 
financial aspect ot. 
the problem must 
be considered. The 
m 0 s t compreben­
sive examination 

Overhead eDnstruction at switches in 'I t New York terminal of the Pennsylvannia 

R Iroad 

// 
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�1 .... __ .� 
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Into thIs phase of 
the questton is con­
tained in a repOrt 
wbich bas just been 
published by the 
Chicago Assocla· 
tion ot Commerce. 
This hnparUal in· 
vestigaUon, p:s:tend· 
ed over a period of 
four, years and In· 
volved the expendi· 
ture ot over one 
halt a mlllion dol­
lars in collecting 
data. 

The special prob· 
lem examined into 
by the Chicago As­
sociation was that 
ot smoke abate-­
ment within the 
city. The public 
and the officials 
w e  r e oonvinced 
tbat the railroads 
w e  r e responsible 
for the smoky con­
dition of the city·. 
atmosphere. It is 
conceded tbat Chi. 
cago 1s a smoky 
city aud that mate-

rial damage Is caused to property and inconvenience to 
the public by the presence -ot this smoke; consequently, 
the demand went forth that the steam locomotive be 
eliminated. In order to end charges and counter­
charges in the dally press and elsewher� the Associa­
tion ot Commerce by agreemeut with the city aDd the 
railroads undertook through a joint committee of city 
officials, business and railroad men, and with a vel-y 
complete technical staff, to make a thorough investiga­
tion of the whole question of responsibility for smoke 
and the means tor its abatement. 

It was found that to eliminate the steam locomotive 
as a smoke producer within the ·Clty ot Chicago would 
involve the electrification of 23 trunk llnes Which 
enter the city and which handle, aside from the large· 
passenger traffic, an enormous amount of freight, re­
quiring extensive freIght yards and lnter-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: 11lUeage t\tlce 8.8. 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 trame, especially 
that of freight, the extent of car milea� to be dealt 
with In Chicago is about ten �Imes that of all American 
electrified steam roads and, a8 regards freight switch­
ing, 65 times as great as In aU 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 2,815,400 tons of coal per year, they are by no 
means the chiet contributors to the smoke nuisance. 
Only 13 per cent ot the total Hmount of coal consumed 
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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 raU� 
roads, and ooly 7.47 per cent of the �Uds in smoke was 
attributable to railroad transportation. By tar the 
chief offender tn visible smoke is the high pressure 
steam stationary power and heating plant, which con­
tributed. 4-1.99 per cent, while the furnaces for metal­
lurgical and other processes contributed 28.63 per cent 
and these furnaces also were responsible t.or 64.26 per 
cent of the soUd 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 thc::e in Europe. Estl� 
mates were made ot the .cost of install1ng electriC' 
service in plal.'C of steam and a careful accounting was 
made ot the operating costs under the el�trical system 
as against steam. 

It was found that electrIc tracUon would produce 
·operaUng savings. The annual saving in operating" 

expenses worked out to be over $2,000,000, for the entire 
scheme, but, untortunately, to save thb; two million 
dollars, nine mlllioQ dollars would have to be raised 
each yetlr to cover interest on the capital Invested, and 
eight million dollars more to cover depreciation, ta:J:cs� 
and replacement of dissipated assets. 

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

(Ountlnged on fJaYt� 516) 

R1IDDIn, down grade on the e1_ed section uf, the �. Milwaukee and St. Paul R. Ro' A net ".rk or wiring al the throat of the Broad Streel Terminal. Philadelphia SlrIDCID. the o.erhead wires of Philadelphia - poon eloc:trification An electric locomotive in service on the Norfolk and Western Railroad 
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The Heavens 
• 

December, In 

T
HE winter constellations--on the whole the finest 
groups in the heavens-arc now well displayed in 

the eyening sk)', and their brilliancy is enhanced by the 
llresence of two gre-at planets, Jupiter in Pisces and 
:-:aturo in Gpmil1i. 

The amateur, though he may possess only a small 
telf'SCOpE", or HOlle at all, will find much to interest bim 
here. EYen a field-glass will show the foul' moons of 
Jupiter, allu. with a fai.rly powerful binocular, their 
}lrogress in t!leir orbits, from side to side of the planet, 
may easily he followed. 

The two iuner satellites are too close to the planet to 
he easily seen with a field glass unless they happen to 
he near their greatest apparent distance from tbe planet, 
and go round him so rapidly-in 1% and 31JJ days, 
respectively-that it is not easy to follow them from 
night to night. But the third satellite, ;Yhich takes a 
week lo ('omplete a circuit, recedes to a distance of 
nearly six minutes of are, 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 
�een by the naked eye is its faintness, compared with 
Jupiter, find not its closeness. 

The third satellite will be found on the 
e1:lst 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 
10th-its period being a little less than 17 
days. 

The satellites of Saturn are fainter but 
the brightest of them, Titnn, is easily 
yisible with a small telescope of 3 inches 
aperture, appearing like a small star, ci1'­
('ulating about the planet in 16 days, at 
a maximum distance of a little oyer 3 
feet of are, or about 4% times the great­
est extent of the rings. He is east of the 
planet on December 6th, llorth on the 10th, 
west on the 14th, south on the 18th, and 
so on. 

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 nlso 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 itseIt. 

The Heavens 

Our map shows the splendid group of constellations 
on the east and south-Orion high in the southeast with 
Taurus aboye 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 or 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 iIi the northeast, and Leo in the east. 
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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 Antarticu, 
south ot the Indian Ocean. At SOllie points the mid­
night sun will be eclipsed ; but the eclipse will be very 
small amounting to 1-90 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 or Ammunition 
for Swiss Rifles 

T
HE rifle ammunition most widely used in Switzer· 
Jand is the so-called war anmmnition, manuf8('­

tured by the Federal Ammunition Factories at ThUll. 
Canton of Berne, and Altorf, Canton of Uri. The cart­
ridges are similar to the Remington and :Mauser 7·ml1Ii-

meter products, with rounded .. patched " 
bullets or with pointed bullets. The Swi!'::o; 
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 .. 8tut· 
zers," the war ammunition is almost ex­
clusively used, because the caliber of the 
barrel and the cartridge chamber are esp€'· 
ciallr made to fit this product. At all 
shooting competitions held in Switzerland, 
whether Federal, cantonal or municipal, 
the Swiss war ammunition i� exclusively 
used, no other makes being permitted. 
The principal reason for this is that the 
target fields correspond with th9 degree of 
precision of the ammunition and ot 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- three satellites whose orbits lie in­
side that of Titau�Rhea, Dione and 
Tethys-may be Spell with an aperture of 
D or 6 inches, as may the outer satellite 
Iupetus, 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 Yery 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, tnrning upon its axis 

At 11 o'c1ock : Dec. 7 
At 10YJ o'clock : Dec. 15. 
At 10 o'clock : Dec. 23. 

At 9 o'c1ock : Jan. 7. 
At 81h o'c1ock : Jan. 14. 
At S o'clock : Jan. 22. 

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 stl'ictly 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 

onee in a revolution and that the side which we see 
lit the western elongation is, on the average, very Dluc·h 
lighter in color than the opposite side-which must, 
indf'ed, be a very dark gray in hue. 

The two innel1nost satellites, Enceladus and �Iimas, 
are visible only in lat'ger telescopes, and very powertul 
instruments are l'etluired for observations of the faint 
satellite Hyperion, whose orbit lies just outside that of 
'.ritan, while the minute outer satellite Phoebe, is visible 
only with a few ot 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 ot the 
l(>ngth of time that it takes to disappear \vhen passing 
into the planet shadow make it some 1,100 miles in 
diameter. Iapetus may be nearly as large. whUe Dione 
and Tethys are probably 700 or 800 miles in diameter, 
l;�ne{'ladus about 500, l\Iimas 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 
ot these etrects, in the skillful hands of Prof. Struve, 
has shown that the masses of Dione and Tethys are 
1·20 and 1-120 that of our moon, while tiny Mimas con­
tains but 1·2,100 as much matter as the moon�wl1lch 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 trom 
the astronomer's standpoint, amounts to 35,000 millions 
of milUons of tons--enough to form more than a million 

At 9'A1 o'clock : December 30. 
NIGHT SKY: DECEMBER AND JANUARY 

The PI.nets 
Mere'ury Is an evening star all through December, 

hut can only be well seen toward the end of the month 
when he sets at 6 P.M., and. though tar 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 ot 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 it' 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 flrst quarter at 9 P.M. on the 
1st, full at 7 A.M. 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 clrc.uit of the sky she comes 
tion with Jupiter on the 5th, Saturn 
on the 13th, Venus on the 22d, Mars 

into conjunc­
and Neptune 
on the 25th, 

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 ri6e:ol, 
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. 

'1'he 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 (18lh cents) a box, con­
taining 24 cartridges. The cost of producing these i:ol 
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 

O
N Octobcr 15th the Weather Bur(>au inaugurated 
the use of a new system of night storm signals on 

the Great Lakes, as tollows : Northeast �torm, 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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TheNew Answer 
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 same 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, the 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 
Bou.a in All Principal Citi.. of the United Stat.. and Canada 

(!srerl1 Electric 
America', Electric:al Week, December 2nd to 9th 
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One man 
• 

In a 
successful 
business 

maybe two or three in a very successful busi­
ness, has the initiative to progress-to get out 
of the ru t of "Things as they are." 
-"Things as they are" may be right-but do 
you know� Do you �now you are getting 
maximum efficiency from your machines and 
operators� 

" 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 
addi tion to your force. 

Veeder Counters 
work on:­

Addressing Machin .. 
Automobil .. 
Coaling Machinery 
Cutridg. Moking Machin .. 
Can Labeling Machinea 

Engines 
Hosiery Moking Machin .. 
Mailing Machin .. 
Pa ..... MWng Machin .. 
Sewing Machin .. 
n.readwinding Machinea 
Voting Machin .. 
Knitting Machin .. 
Looms 
Winding Machin .. 
and blDldreda of others 

Small Set 
Back 

Counter 

Rotary 
Ratchet 
Counter 
No. 6 

(Fun ,u.) 
tbil Ratchet counter there are DO 

iD.teroal atop' to resulate the throw of the levu. It will �ter only to the 
forward cm-:tion and the number of �... �red depend., upon the 
ataDce the lever u. moved. Price $1. 

Clutch Speed Counter No. 21 

T_ 
Third 
Sw. 

'I"Id. • the be.t m.tru� 
ment for determinina rey� 
olutiODll per minute of a 
ahaft or an,. reYolvinc 
par� A atop watch u. 
not required • •  i n c e  the 
rqieter .. automatically 
diSenppd by • ,prins: 
clutcb the m.tant the 

pre.ure ie removed. ThiI ia the moat _ti.­
fyin& .peed counter ever de.ianed. It will not 
,ticlt or (We!' heat, at hilh ,poeda. Priec $3. 

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 �se in n�rly 
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. 

Cy,Iomd .... /or Bicyd .. onJ Motorcy,l ... 
OtIomtI.trs for Aulmnobilu anJ Horn dr� oJuc4s. 
Counlen for !JTtldicol/g efJtty purfJO#. 
T ackomtkn, T ."""om.u" tmJ Fint: Di. c..u", .. 

V eeder Mfg. Co. 
IS Sargeant St. .. Hartford, Conn. 
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E1edric Heating in the Industries 
(Continued from page 494) 

strip on the edges of which insulating 
blocks are carried. These blocks are 
made ot a compound which wHI 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 or 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. The units are assembled in an 
iron frame and are insulated therefrom 
by blocks of the same compound. The 
frames, in turn, are provided with teet 
for mounting in the oven, and are made 
in standard torms for mounting on either 
the wall or floor. These heaters are 
available in capacities from 1.3 kilowatts 
to 12.3 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 electrical1y�heated industrial 
ovens, although experience shows that 
there are cases where manually�operated 
panels are quite satisfactory. In some 
instances all the heaters are (!onnected to 
and disconnected from the �upply 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 tt 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 wtn 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-oxldlz� 
ing atmosphere can be maintained. 

L E G A L  N O T I C E S  

INVENTORS are in"Ued to eommuni�te 
with MUIIQ &: Co., 233 Broadwa,.,New Y 0I'k. 
or 625 F Stre.t. Wubillston, D. C •• in regard 
to securing valid patent -protection for their 
1n ••• tionL Tra.de.r,,!arb. &nd Copyriabta 
registered. D.iaa Patents and ForeicD Pat. 
aDU secured. 

A Free OpiJIioa M to the probable patent. 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our HaDd�Book on 
Patents will be sent free on request. 

Ours is the O l d  • •  t q'ency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through DB are de­
IIcribed without cost to patentee in the Sciaatific American. 

MUNN & CO. 
233 Broadwa,. ..... ...., N_York 
Br ... d. Offiu: 625 F Strwt. W� D. C. 

Annual Subscription Rates for the 
Scientific American Publications 

Bubecription ODe year • • • • • • • • • • • • • • • • • • • • • • • • •  14.00 
postap prepaid in United State. and �ona. 

Menco, Cuba and P&DIUIlL 
Bub.criptiona for Foreip Countri-. one year, 

.,o.tqe prepaid. . . . . . . . . .. . . . . . . . . . . . .  16.50 
Sut.cription. for Canada, ponap prepUd • • • •  "-75 

The Scientific Am.rican Publications 
Scientifio American (Mtabn.hed 18!5). • • .  . . . . •  14.00 
Scientific American Supplement (elltabliahed 

1878) . . • • • •  • • • • • .  • . • •  . •  . • •  • . . • • • • . . . •  SS.OO 
The combined lut.oription ratea imd rate. to foreip 

countri.,., includinc Canada. will be furnilbed 
upon application. 

Remit by P<l'tal or ezpreea money order, bank 
draft; or week. 

Classified Advertisements 
Adnrtillioc in tbil column ie 75 cents a line. No 1_ 

than four Dor more than 12 Iinee aecepted. Count. 
seyen WOrdl to the line. All ordeN mut be accompanied 
by a remittance. 

AGENTS WANTED 
AGENTS. 500% Profit. Free Sample Gold and SU"'t'er Sign Letten for store front. and omce ",lodowl. AUT 

one can put on. Big demand e"'t'erywhere. Write today 
for liberal offer to a«enta. HetalUc Letter Co., 4S8 N. 
Clarlr. Street, Chicago, U.S.A. 

BELP WANTED 
OPPORTUNITY WITH A New Jereey drop forp tool 

plant for man of experience In tbil!l or a Ir.Indred line. 
Work wOlbe Ilrattlnll' for formers. cutters, et.c:., and genel'aJ 
ovendllh� of the work aud product. Good future and ebance for ad"'t'ancement with tbla IIrowinC b�. 
Addreu, " Future:' Box 773, NeW' York City. 

PATENTs FINANCED 
M. WOLFF NOVELTY CO .• INC., 121 West f2nd St .• 

Importenl and Exporter. of Novelties of Merit. PateDtfJI 
1)urobMed outrl&bt Qr financed on royalty. Hilh &r&de IpeclalUea marketed.. Pbone Bryant No. 68G$. Maur1ce: 
Wolft, Prel1den� and General Manacer. 

PATENT POR SALE 
FOR BALE. NEW AND USEFUL improvement on 

WAlton Wbeel5. Jt'm made of wood. wm not Ihrtnk In 
dry weather. Pro\ln . 6.  device wblcbean be attacbed with 
JltUe alt.eratlon on \:'leels. Henry GWette,. Belpre, Ran. 

WANTED TO MANIJFACI'UItE 
LARGE HARDWARE MANUFACTURER dea1res to­

manufacture marketable article., pat.ented preferred. 
Must be merttorlous and prolltable. Not neoe&6N1ly 
toole, yet mUlt be conlIned. to bardware Une. State num� 
ber and d80te of pat.ent, oost and 8e1U1lIJ' price and live. 
model or oeteb. Hardware. Box 773. N. Y. 

IO(IR.lJflCI.L 
BUPI'LIKil I.lIIP .I.TBaut.. 

.r all kIa" 
J:XPBIU.ElfTI.L I.lIID 

LUIBT .1.(lHllfE "o.� 
• ..... 1" 

... . u.a: STUJ:T, BOSTO. 

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 net greater than aoo knowatt� 
hours per tnn. It is probably conserva­
tive to state tllat 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 1----------------'-----­lH£ SCHWE RDTLE STAMP C O. 

�.S][[l STAMPS LETTERS &: FIGURlS " BR I DGEPORT CONN , 
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 I -T-H-E--R---E�P-O-R---C-H-A----O­of electric heating should net a saving of B lDG T 1111 C • 
9,000 pounds ; which means that out of S,eclalists ln Sllall WireShapes& FlalSlamplngs 
1,000,000 pounds of metal put into the Brad eport C. furnace, the manufacturer would obtain I g • nn • 

9,000 pounds more ingots. These ingots, 
say at 24.8 cents per pound, would amount 
to $2,232 per day. With a current con� 
sumption of 300 knowatt�hours per ton 
and at a rate ot 1 cent per ki1owatt�hour, 
the cost ot current tor melting the 1,000,-
000 pounds of brass would be $1,500 ; and 
on the basis already mentioned there can 
be l:T�ited 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 th� 
cost of the usual fuel Is taken into con� 
sideration. 

T�ere is a large fiel� for the employ­

(CQ"cludeIJ Q" page 510) 

� " .  

ID1!?fH":II¢I .. , Corliss .. En�es, B�r$ 
and Botti.... MaclUnery. 

The VILTER MFq. CO. 
'" Clinton StNat 

MODELS t,: GHICAGO MOOELWORKS /\ /ot W;}/Ii/JIS/JIIJlCI!!C;lC(J/!! 
, �/A!J/ISIf!1J /J61,;1 � ,'h,;' 'OR [iTAIOG,1 j' 1'00'1 SOPFl,il 

EX�!����!!.!!l�.r!!!�!.!!�k 
Inventlonl De"'t'e}:oped. 

8peeial ToolB, DIM. Gear CuttlD&", Etc. 
HENRI ZUHR, ZOOto :!04  WilliuaSl., Ne.Iork CiIJ 

RUBBER E�pert Manufacture" . 
FiDe JobbiD&, Work 

PARKER, STEARNS & CO • •  
288-300 Sheffield A ...... , Brooklyn, N. Y. 
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One-ton G. V. Fleet of R. H. MBCY &; Company. These trucks have seen seven (7) yean! 
!'ervice and are good for many more. 

G. V. Light Wagons 
Disttnctive 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. 

There are no gears in a G. V. " \Vhere traffic is thickest 
G. V. 's are the quickest." Frequent starting and stoppmg 

_��=-:o:'IIo.. does not injure rotating parts as it does the reciprocating 

Hundreds or G. Y. Electries deliver coff... tea).. groceries. 
pro\"i!ii(llls, etc. une baker 
uses 33. 

parts of a gasoline car. G. V. simplicity means quick pick­
up, traffic smoothness, traffic contro! . That's why a G. V. 
will " beat out " a 90 horse-power touring car in c rowded 
traffic. 

Used in 1 3 1  Lines of Business 
The thousands of G. V. Electrics in service prove their 

populari ty as well as thei r adaptability and economy. The 
1 ,000 lb. and 2,000 lb. models are used by scores of 

department afore., by baiter., prorJi.ioner., jeweler., 
Rori.t., confectioner., laundrie., interior decorator., 
bank., public utility corporation., 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 a�d short l i fe when you do so. Be guided by the �x­
perience of those who have invested millions in light G. V. Electncs. 
Place you r order for at least one without delay. 

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

General Vehicle Company, Inc. 
• General Office and Factory : 6 
• Long Island City, New York • 
N EW YORK CHICAGO BO STON PHI LADELPHI A 

Six Model.: 1 ,000 to 10,000 lb •• capacity 
DealeR in unoc:c:upied territory are invited to correapond 

(( Do It Electrically " 

This chain of restaurants bas an alJ-G. V. Electric delivery system. 
Absolutrly borselela 

'- '-t .. . 

G. V. Storage Yan. are used 
In seven cities. Fnmou. jewel· 
ers use them. U nele Sam i. a consioten t b\\)'er also. 

------. ... -
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Public utility compnrues UllC 
nearly 1000 G. V. Trucks. Tb.e liihter modcle predomiWl\e. 

," 

r • 
l-. .. 
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"Victor" Insulators 

lasulatol' 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 weretthe 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. 

PUIIlllloioJP 
is atfain 8u�ces§ful 

Th e E d i s o n  Weekl y 
Volll.llle '0 �ugust 9th, '916 • ..... s. 

Pulmotor Saves Lf, . 
e 01 Four Hour Old Mot rROUGH tbe useo( Oncof 

. 
. operated hy Mr M E G 

theCornpahY'SPulmotorso 
D�parlmeDt. the- ble I 

regson of the DIstribution
' 

savf'(j laSI Tbu-->. 
' - - 0 a lour bour old Inlft� , 

Sh 
''''''''J' ..... Was 

ortl,. after nine o'el k . Kramer phoned 10 lifT Lieb's
OC III the mOrllin&,. Dr J could be Sellt immediately t 
�f6� askiDi' if a pulmotor 8 51 NIcholas Place B

o t  e Audubon Sanitarium lit few bours old, had c
'
olla 

ot� IUIli's of • tIny bo" only a phySician appealed to T
�se 

N and in tbe ClDer¥cQcy tbe for aSSistance. Word wa: se
ew York Ed�$�n Company 3rd District Operatin D 
nf to Nr Wdhams of the tOUch wllh the Distrfb /partment, who in turD &,Ot in received the caU at 

9·42 :n:: Department.· lIr Gre&'son and OXl'l/"en tanks and was 
0 IId� a &'rab lor the pulmotor one of Ibe Company's I 
. n hIs way to the hospital in speed was not equal t

: �frlC delivery cars. The rate of 
lUth Street the Edison tnan

e
c::ereency. however, and at and sped UPtown al II f 

mandeered a paSSin&, laxi 
Reach!n&, the sanil 

O�ty mile clip , 
witbout del1l1 had the 

an
l
um at ten o'clock. Mr Gre&,son 

lifeless lonn. At lO.;u mo�or .t . work Oll the almost apply the inhalation �p 
he discontInUed the pulmotor to 

oXy&,ebib the lirst tabk 
paratus. In hall I.JJ hour aJl lhe to resort to the hospital 
�as

Jt
used UP. and it was necessary 

tank in reserve. Up to 
:; . •  lr.eepUle Ihe lasl pulmotor 

Practically no SieD of life. a�� 
!Ime the child bad shown pulmotor was most d· .
be lack 01 response to the 

� 1 ISCoura&'ln&, H 
III ler Iwo hours work, tbe infant ' OWever: by 11:50, . 
IE!lOment laler be&,an to . �ame COUSCIOUS and a cry IIi a deCIdedly bOY·like manner., 

Type "E" Pulmotor 
Safe, simple, efficient, portable and 
moderately priced-SllS. complete. 
The only h4ndoQ�rated resuscita­
tion device that 18 constructed on 
physiolopcal principles. A layman 
can use It 8ucce88ful.ly. 

ClIu ]I)) Iffi.AIE ({jJ JE R! 
OXYGEN APPARATUS Co. 

418 First Ave. Pittsburgb, Pa. 
Maker. of Complete Breathing 

Apparatw 
Special Apata for Wolf Safety Lamp Co. 

of America. hie. 

Electric Heating in the Industries 
(CutlCluded from page 508) 

ment of electricity in the process 
sherardizing, which consists of baking 
ferrous metals in zinc dust so as to make 
tbem 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 artic]e$ were t-reated in some man­
ner in order to make them rust-proof. 
Tbis 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 tbickness of the 
coat desired. The most satisfactory re­
sults with this process are obtained by tbe 
use of electrically-heated sherardizing 
ovens. 

The bnportance 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 
sberardizing a comparatively simple proc­
ess by the use of an electrically-heated re­
volving oven mounted on trunnions tbat 
are supported on pillow blocks. Typical 
ovens measure 40 by 24 bJ 24 inches, in­
side dimensions, and caB for un input 
current of 53.5 kilowatts for about tbree 
hours, and 13.5 kilowatts for three to 
four hours. SmaUer ovens measuring 10 
by 10 by 17 inches, inside dimensions, call 
for a current consumption or 15 kilowatts 
for three bours and 5 kilowatts for three 
to four hours. 

In establishments where there is a con­
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 tbese pots are gen­
eraUy of two types : the jacketless and 
the water-jacketed kind. The former is of 
cast alnminum, except in the smallest size, 
chosen for its high thermal conductivity. 
The walls of the pot distribute the heat 
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 
amI a cast iron water bath. Two heats 
are provided. : higb heat for quick, initial 
heating ; and · the low beat, 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-beated glue cooker used. in 
connection with imlividual 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 batbs, pour­
ing pots, linotype and monctype pots, 
steam and hot water boilers, circulation 
heaters, soldering irons, pressing irons, 
burning in irons, stoves and bot plates, 
wax knife beaters, matrix driers, driers 
of all kinds, room heaters, hot air blowers, 
bacteriological incubators, palette ovens, 
ana 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 morp 
rromise in the future of electric beating, 
than in the present. 
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X&r-@ 
RADIO PHONES 
Extremely sensitive with a clear 
velvety tone of high pitch which is 
beneficial during period!! of heavy 
static. They are oomfortable. I'lnug 
fitting and weigh onJy lOt ounces. 
Satisfaction Guaranteed. 

Send. for Booklet "lilt" 
The Holtzer-Cabot Electric Co. 

But. Qicap flew y,rk � 

" 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 9th 
issue of 

Collier:, 
Tn& NATIONAL W!.BltL-Y 

p6 Wat I3th Strut, N fW York City 

There is a certain 
quality possessed 
b y  s o m e  m e n  
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 
<Jemand. 
Your vitality will re­
spond instantly to its 
distinctive fragrance. 
A n d  n o b o d y  ever 
changes from Rameses. 
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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'8 
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 e1o ... 

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 acce5' 
sories, and waterproofing are some of the 
materials that the John5'Manville Co. is con' 
tributing to the most prominent buildings. 

H. 296 Avenue, New York 

Albuy Hioh School 
AI .... )'. N. Y. 

W ... � Muk ... C� O. 
H .... boIJ • -. ""' ...... 

AkMn Blrmln.,bam Clucinnati D .. �on Duluth Gre.t Fan. Ho ... tol1 Loo Anaal ... MilWAukee New Orluna Philadelphia Roeh ... ter Slleramento Sa .. Fra .. cyco Talsa "'I� Bo.to.. Cle .. ela:nd DeDver EI Puo H ..... II.. In<li.II_Ii. LoudYiIl.. Minneapoli. New. York Pittsbursh St. Low. Salt Lake City Seattle Wuhin .. ton 
. ��e �h!!:':o f>:.'ii::bu. , Detroit Gra .. d Rapid. Houllhton K ........ City Memphia N e wark Omaha Port land St. P""V' _ _ �o�:Deri .. gO SyracWle ���:::.= THE CANADIAN H. w. JOHNS-MANVILLE CO .. U ... ited Toronto Win nip"" Montreal �.� y. Toledo 
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. Scientific .. study ,co�p1.ed .. wi1ll. 
practical manufacturing meth­
ods - this is the basis of the 
MAZDA Service that helps 
lamp - makers produce better 
lamPs. •• 

•• 
•• 
•• 

•• 
•• 

46Not the name of a thing, but the mark of a service" 

------------------TheMemUngof�k�---------------
JlAZDA ;. the trademark at. world-wicle -m. to 
__ IamP ...... U�pooeistoeon-
and oel_ ocieDIific and " iIlf ......... tioD eon-
cemiDll Pmsr- and tain the art oro.-
dooceDllaDip m.D ..... dDriDa and to cIiatribute this 
inf........oioa to the compaaiee _tied to .... eebe tIUa 
Seniee. MAZDA Serriee is -.tered in the 1leoeuda ' 

I.abomtoriee at the GeDmal EIeetric COlDpaD)' at 
�.NewYork. 
TIIe..- MAZDA ean a� cmly on lampe wbieh 
_ the -.Jarde at MAZDA Seniee. It is til ... 
.. -..Dee 01 Cj1!8Iity_ Tbia uademark;' the prop­
...., 01 the c-al. El_c CompaD)'_ 

@ RESEARCH LABORATORIES
,
OF GENERAL ELECTRIC COMPANY 

Mi38 

MIGNON UNDAMPED WAVE 

WIRELESS APPARATUS 
AMATEU� and COMME�CIAL USE 

This latest Mignon invention enters a new field 
in radio e ngineeri ng, eli minating the so familiar 
LOOSE COUPLERS and LOAD-

. 

ING Call£., and introduces 
adjustable DISC CORES hereto­
fore cO'1sider�d i"lloo •• ible. DIS­
TANCERANGEUNLIMI:rED. 

Write for Catalogue and Mention Scientific American 

116NON WIRELESS CORPORATION, Elmira, N. Y., U. S.' A. 

Mqic, 'Stqe IIIuaiona and Scienti&c Dmniona, including Trick Photography 
'CompIled and edited by Alben A. Hopkins. With an Introduetlon by Henry RIdgely EV8D8. 7>:10 1ncheB. 

Cloth. 5M pages. 400 illustrations, $2.50 
ThIs very interesting volume Is acknowledged to be the stendard work on DiagI.. It appeals to the proflRloJlal 

and amateur alike. The illusions are all ""plaIned In detail showing eJ<&CtI:v )loW 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 

" AMMl1NITION 

Factories: UTICA. NEW YORK. U. S. A. 
Executive Offices: 50 CHURCH STREET. NEW YORK CITY 

Cost of Electric Light 
By F. C. Meyers 

MOST people consider electric light 
rather as a luxury 'and more ex­

pensive than other forms of 1llumination. 
The following results of an investigation 
by The Society for Electrical Develop­
,ment shows �e e�a;� opposlte to be true 
provided -the 'equipment is modern and in 
good repair. 

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

If electl'iclty for lighting costs 8 cents 
for a kilowatt a 20 watt lamp can be 
lighted for 5O'hours for 8 cents. The 
efficiency of a 20 watt Incandescent is 
a candlepower for 1.17 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 tamps with kerosene 
at 15 cents will give 72 candlepower hours 
for one cent. Figuring electricity at 8 
cents a ki�owatt 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 fiame 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 
(Oontinued lrom 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 
h�uses. 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 fiuting irons and even as silk hat 
irons, tiny little tools, the heating ele­
ments of wllich are so small as to need 
lamps in circuit with them when used. 

tiasoline and Kerosene 

Built and guaranteed by the largest producers of farm 
engines-1Iimple, durable, powerful-four cyde, suction 
fred, m a k e and break ignition-every part inter­
changeable-iully tested. G u a r a n  t e e  d to Develop 
RaWH. P. 

SAVES FUEL, TIME. LABOR, MONEY 
Lo_t Price. Grea_t Value 

Write for big illustrated Engine Book today. 
Full Une Detroit EuP .... Z ho ..... power ,up 

DIlIOlT � WORIS - 1Z7 ..... A .... DIlIOlT. IIlClL 
Wadsworth 11ft. 00 •• Socceuon 

Made 01 LifHI Rubber FaD 
Attachod Ie ANY CAlI. Ie a Mi.l. Set 
Dea! .... : WRITE FOR TERMS $1 

Geo.. H. Rhea Mfr_ Co., Inc. 
Dept. B. ZI87 W..Iwarth b1d.� New Y .... 

Just Published / 

WIRElESS TREBBDPBI 
JOO)mEPBOJI 

SIMPLY EXPLAINED 
By ALFRED P. MORGAN 

WIRELESS EXPERT 
170 Pages. 156 Illustrationi. Ooth BoURd 

Price, $1.00 postpaid 
The simplest, latest and moat 

comprehensive popuiar work pub­
Ushed on wireleu, for the wireless 
operator, amateur or professio�a1. 

THIS is a compre-
1 h�ive treatise and 

adosestudyof itspagea 
will enable one to mas­
ter an the details of the 
wireless transmission of 
messagea. The author 
has filled a long-fdt 
want and has succeed­
ed in fumishing a lucid, 
CQlDprehensibleexplan­
ationinsimplelanguage 
of the theory and prac­
ticeof wirelesstelegra­
phy and telephony. 

The book Irealll the subject from an entirely 
new lltandpaint. Several very novel and origi­
nal ideu have � carried out in its malring. 
It is wdl iIlllltrated by over one hundred and 
6fty interesting photographs and drawi.... All 
diagrams have been made in perspective showing 
the instruments lUI they actually appear in prac­
tice. The drawings me carefully keyed and 
labeled. Many of the photographs me accom­
panied by phantom drawings which reveal the 
name and � of each part. 

� .. Curling irons for, mi�y's �. front-n and 
.. marcel waves n which stay hot as long 
as desired and electric hall' combs, which 
are warmed to just the right degree to dry 
shampooed hall', are among the toilet con-

Thia ia a ..... k the wirel_ e,.pt!rimea_ ....... 
not afford to be without. It enebl_ one to .... 
u.n and eo ... tnact their own apparatuL n;. . 
book will aIao pro .... of "alue to the Ia)o ........ 

MUNN & CO •• Inc .• Publishers 
233 Broadway New York. N. Y. (Oontinued on pag�: 53.4) 
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The Master Workl11dlt -
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-Eledrically. , 
Electricity controls the lock gates of th� 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 

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 0/ Excellence on Gooch Electrical" 

GENERAL ELECTRIC COMPANY 
SCHENECTADv.NEWYORK SALES OFFICES IN PmNCIPALCITIES 

.... 
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Temperature 
Insjruments 

Proper Cooling 
Gives Your Motor the right 
chance for maximum efficiency 

H A R R I S O N  
Original Hexagon 

C E L L U L A R  R A D I AT O R  
with its peculiar horizontal arrangement of cells. is not only 
designed for requirements. but is made to give lasting 
cooling efficiency with great durability and less weight. 

Notice its performance on these cars 
CHANDLER - HUDSON - HUPMOBILE 
MITCHELL-OLDSMOBILE-PEERLESS 

.J.o 
GRAMM and FEDERAL TRUCKS 

Our hoo� on radiator history 
and efficiency upon request. 

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

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 <,urrent-less 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 U 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 
:o;pecial electric light bulbs-perhaps it Is 
more true to say electric heat 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 
cold plunge on a chilly morning and theil; 
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 heate{ with­
out danger, and, if sentiment can have 
a momentary place in so prilC"tical 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 swt'eping and dusting. The 
majority of vacuum cleaners are elec­
trically driven. Many new houses have 
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 deaner, bow­
ever, wbich '" 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 
more.' Current consumption is very small 
and the comfort to the housecleaner be­
yond words. 

Sewing room, laundry, ice cream 
freezer, scullery, all bave 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 baud 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 pJ¥)per. 

Finany there is electrical ornamenta· 
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 

(OQncludetJ on 1Jafl� 516) 
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SPRAGUE 
ELECTRIC HOISTS 

AND 

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 E.l.EtTRIC COMPANY 

Main Office. J . 
527-531 W. 34thS�_ . NewYork, N. Y. 

Branch Officesin Principal Cities 

Avoid Shut DOWDS or Break DOWDS 
During the present rush of business many fac­

tories, equipped in the old way <lS 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 
(AWQrdecl Gold Medal Pana,"a.Pacilic £zpfnition) 

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, S to 350 
H. P. Kerosene Engines 2 to 8 H. P. 

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

Be .. emer Engines Running Today 
in Sixtee.n Thousand Power Plant. 

Bewm oIl1riltic.s This perl'ect three.piece c0n­
struction justi6ea the nl\llle-­
EVER·TIGHT. Note how 
accurately the right angles 6t 
to&ether. Engincen and En­
gine Builden acknewl�ge 
that this n the only proper 
construction for safety and 
preventioo. of leabse. 

Increase Power 
Imtall Ever.Tight Pinon Rings and save the 

valuable power yeu lose threugh leaky cylinder'll. 
Ever.Tight Pnton Rings are guaranteed te r'Y< 

comlKession in out-oE.round cylinders u wei at 
in true ones. Yeu do not have to rebore wern 
cylindu.II-Ever.Tight will fit them. They in­c:rean compression and t/a;nQ.n friction, ti.vinc 
frem 15% te 25% mere power. Ever.Tight 
Piston Rings are the greatest gasoline saven and 
practically eliminate carbon treubles. 

Yeu can make autemobiling a pleasure and yeur 
truck service a paling proposition by installins 
&er-Ti,ht Piston Riols. the enly perfect three­
piece pisten ring en the market. 

For sale by all dealers. 
EVER_TIGHT PISTON RING CO. 

14-18 Chestnut St., St. Loui-, Mo. 

The Model T Ford Car 
It. CollllnIctiOR, Operation and Repair 

By VICTOR W. PAG:£', M.E. 514x714 Inches. 
Cloth. 288 Pages, 94 Illustrations. 2 Folding 
Plates. Price $1.00 Postpaid. 

A new. complete book for every Ferd owner. dealer . ... Iesman and �r man. All parts ef the Model T Car are described and iIluslJ:ated in a comprehensive manner-nothing is left fer the reader to KIless at. The construction is lully treated and 
�fru��� ¥�rnd!f!��gm:nd3 �:�ri�e �ry�':!D. c��e�� iatreated in _ nen-teehni .. al, yet thoroueh, manQer. 

MUNN & CO., Inc. 
233 Broadwa,. Woo'-rtll B.ilJi,.. New York 
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e ower Behind 
tartingt; Lighting 

T
HE satisfaction you derive from your 
automobile starting and lighting system 

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

The U extt)e " 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 " J8xtt)e t t  

powerful in performance and easy to care for. 
It is the battery that will give you continuous 
satisfaction, no matter what make your car; 
what type your starting system. 

"There's an I I J5xtbe " Ba ttery for every car. " 
" The Giant that lives in a box. " 

THE ELECTRIC STORAGE BATIERYCo. 
The oldest a.nd larg-eAt. manufacturer of Storage Batteries in thi. country 

1888 PH ILADELPHIA 1916 
New York Boston Chicago Washington Denver San Francisco St. Loui. Cleveland 

Kansas City Atlanta Pittsburgh Detroit Rochester Minneapolis Toronto 

" lE;o;lbe " . . . 1rDnclabdS;o;lbe " .  " lipp=lExllle " and .. "ttbln"Extbc " Batteries 
for Electric Vehicles 
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IN 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 

St�r.r�tt Toots 
2 1 00  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. either a8 an 
executive or as a machinist, write for our 336 page free 
catalog No. 21 B. I t  describes the full line. 

Starrett Tools are sold at all good hardware stores. 

The L. S. Starrett Co., Athol, Mass. 
" The World', Greate.t Toolmakers " 

Any Scientific or Technical 
Book Published 

can be &e<1Ired through the 

BOOK DEPAR TMENT 
OF nm 

StIEN11EICAMmrfAN 
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 A RTS, S CI E N CES A ND IND USTRIES 

Sent free o n  request. 

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

WHJ11NG.ADAMS Hair ..... Toilet a ....... Ha .. B ... A ... .a. 
aWe f_ E .... •• D.aPt .. kw 0.., ONE HUNDRED YEARS 

WHITING-ADAMS 
i��::;:= BRUSHES 
JlVD:l'BODI' ."DS PRZSD'lS.-Bli"&W1.1 t>_ .... W..rdl.r�_"' CbrI" 

. 

mY P_DIa. EMter P_ .... !J .... 11&1'" � ..... .. 4 p�D'- .tm"'J'otbel tim .
. 

.1 p.-t \bM _ill t.. .. loy &ad _Ion ... .. tn-iii. II .. WBlnJ(O-ADA.& 
l"liDC bnI.h, Ioalr bn.b. doC.Il bnuob. .. II bnl.h, Of, I. fllC't.. M, kl..t at .. 

1rBJ.T11fG..WUlS '--b a4apW to .. fmlld', ... ub.m .... . J. holl Nt of WBlTUl'G-AD .. " �t:or IUlJ' � 1I1U bin friRlbktp r�11 tor ,..,. ... \heD. _. 
Ftr $1.50 IIcI thIt ad ... I' I we wIII _ ,ettplld . .. ltfffbrfltle IlaJrbna 
JOHN L WHmIC·J. J. ADAMS CO., BOSTON 

E1eetrica1 Invasion of the Home 
(Concluded j,.b'II\ pane 514) 

careless hands, or Bny possibility 01 dirt 
or grease, as Is the case with candles. 

The user of electric light bas 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 tor some of the thou� 
sand other purposes it serves so well, is 
robbing hlmselt ot. one of the greatest 
boons this marvel and the civilization 
which produced it, ean give-personal 
comfort in large measure, at minimum 
expense and witbout danger. 

E1eetrillcation of Steam Railroads 
(COntinuea '"0''' page 505) 

under steam operation was a change made 
to ele<:triclty tor tbe purpose of increasing 
profits. Tbe reasons which have stimu­
lated the electrification of steam rail­
roads, as outlined by tbe Committee, may 
be summarized as tollows : First, it 
meets the requirements ot operations un­
der ditncult 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 
ot coal tor 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 stolls 
is necessary, or In cases where terminal 
fnclllUes proved insufficient tor the 
bandltng of senlce by steam operation; 
fourth, it increases tbe capacity or stub­
end terminal stations without physical 
enlargement, a result which is accom­
plisbed by reducing the number 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 traOic and, sixth, it meets the com� 
petition ot electrical suburban or inter­
urban service. 

The above summary is important in 

ADVERTISING 
CLASSIFIED 

LATHES AND SMALL TOOLS 
"STAR"Foot�dPo!" Sere" Cutting 

��!:d LATHES 
Por Fia_, Accarate Work. 

Send f� Cat.JOSIie B 
SENECA FAllS MFG. CO. 

69S W.ter Street 
5cfteca F..u.. N. Y.. U. S. A. 

Friction Disk Drill 
FOR UGHT WORK 

H •• The •• Gr •• ' Adrlan'a ••• • 
11M: .peed c:an be: lll-II,a,nl, cb.areol hocn 0 100 1600 
"j'ooul ltuppill, or tl.ill;alr belb. p .. wcr Ippj ...... nil 
be r�'ullcd 10 Min, • •  'Ilt (quil "'<:I�. tbc 1111111"" or Ilrrctl.lrill ... ilbin itt rlUrt I wuudcrf,d ecollOW, 
ill lilnc Ind rnll ... inf ill drltt brnurc. 

S.nJ for Drill Clata/ow •• 

W. F. & JOO. Bames Company 
En.b!ldlcd 1872 

J999 Ruby Str-.. t Rockford. D1inoil 

Strong Patent 
Diamond Holder 

The up-to-the-minute Holder-With six 
points and a "shock absorber. " Worth 
knowil1\t about. Send for circular. 

MONTGOMERY &: CO . •  Tool Moogen 
105-107 Fulton Street New York C'"u, 

IMPROVED 
Combinatioo Lath. 

tor mecbanies. model m.k· 
.... upa-imenten and .ma· 
�;,.,lI:!'�nat.�f·�1�: �Yed IP"UAhopper t7 pe. 
t���� �eet� �'&':m:; 
Golde .nd .Iide move to and 
fro readily, .nd are ...... ,.. 
fnI. to thto 11&",. Slide may 
be aet:! �.·al:Dd $60. 

A. J. WlLDNSON I: CO. 
Kaeblnery. etc. 

IM-188 WuhlnponSt. 
BO�N. MA8S. 

clearly outlining to the reader the direc- BEND LATHES 
tions in wbich an expansion ot this 1I&k1q"L&Ula for UYHn 
method of traction may be looked for. F .. the Machine 
It shows that, while the Railroads may .... R.,.;. Shop 
be expected to adopt it in special cases in '-- II file( 

. ..... 1 . ... ..... 
the future as in the past, tbe method can- � ... .... ...... 
not be expected generally to supersede :'::"..::.. "==::: 
steam locomotive service until such time I I�=�!:�������·�"""��_��U�"��"'�� 
as the development ot 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 sum­
cient to pay the annual fixed charges 
required upon the new capital invested, 
or the collateral advantages produced, 
must in eacet do so before electrification 
can become a sound business proposition 
and be indefinitely extended to other than 
special �ses_ 

Briet reference to the most prominent 
existing steam railroad elect.rifications in 
this country w11l perhaps be of. interest. 
They cover about two thousand mUes of 
track, out ot 240,000 miles in the country 
-a small proportion, ot course, but tull 
of interesting possib1liUes for the future. 

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

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

Then came the electrification ot 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 &: Bartrord. 
Rallroad, operating into the Grand Cen­
tral Terminal, was also f.orced to electrify 
and found later tbat to obtatn any returD 

(Continued OIl page 518) 

INVENTORS' ATTENTION! 
The Osw�eo Machine Tool &. Ole Works wii'lhes to an_ 
nounce that they are equipped with finest machinery and 
employ best tool and moti<-I maul"II in the coWltry to take 
care of developina: and bUildinc models for inventors. 
Will Quote on the work at rtalOnable fiat hour basis or 
contract. If inten:8Ceci. write us for particulars. 
OSWEGO IADUII£ 1'001. • DI£ 'fOilS, PBO£IOX, N. Y. 

"'-'- Magical Apparatus � Onud Book Oatalog. Over 700 engraV. 
IDp 26C. ParIOC" Triek.t Ca.talog Free. 
IlAmtllA I: CO .. ....,.�4n Shd! 1_."-"f" 

The Design and Construction 
of I nduction Coils 

Dy A. Jl"redericlr. Coilina. 6J.ldJrt· 1De .... Ololob. 172 p&«ea. 15� I1h ... lfttloo.. 13.00 
Tbia work 11"1 •• in mhmt.e deQlls full prac­UcaJ d�oQl: ror m-.Jd.Ds eilfht dUrereat 

el� or cone vaniDa from .. small one I1...t Ul: 
• )i-Incb .park to a J&I"IO one 1i...tDc 12-IDcb 
eparks. The dlmen.loa. or each and every part. are J'lveo and \be deecrtpt.lon.s are mtteD 14 JUICU&lJe euUy comprehended. 

MUNN a: 00 •• I_e.. PubUahen 
Wool"or1h Bu1Id.lna New York 01tJ' 
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A Motor Truck is a Piece of Machinery just 
as much as a traveling crane or a machine tool. 
Successful manufa8:urers seldom consider first 
cost when buying machinery. Cost of opera­
tion, efficiency, reliability, speed, produt1ion 
___ these are the factors that really count. 
Like all good machinery 

PIERC E -ARROW 
Motor Trucks 

are sold on performance rather than . price-l 
That is why they are reducing truck trans­
portation to a . science as exact as factory 
management. 

The first cos t of the Pierce-Arrow is greater becau se . the 
cost of operation is less. It is a mathematical proposition 

The Worm-Gear 
A l l  Ple rclI!-A rrow Tr-uckl  
a re e q u i p p e d  w i l h  the 
worm·e:ear dr ive.  wMch i t  
:I posi t i ve �u:;tr::lntc:c: of c: f ­
lect ive  se rv ice  under  die  
most d iffic u l t  cOl ldi t iolla. 

of profit and loss that s u ccessfu l bu sin e s s  

m e n  in every line have worked out to a 

satisfactory solution. That solutio n has 
been the Pierce-Arrow Motor Truck. 

Tell us the requirements of you r service, 
and we will give you definite facts and 
figures from the experience of others in 
your own line of business. 

T H E  PIERC E -A R R O W  M O T O R  CAR C O M PANY 
B U FFALO, NEW YORK 

51'1 
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L.&.IL Concrete 
YOUR concrete floors are 

dusting-wearing away. 

Lapidolith will harden the 
concrete and thereby prevent 
the concrete dust so injurious 
to your machinery and mer­
chandise. 

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

Let us show you- Concrete 
floors in your city made dust­
proof, wearproof and water­
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 

(Also _ ... of � the WuhabIe WaD CoaIiaz) 

Thomas A. Edison 
famous inventor and wizard 
of electricity in a recent ma­
gazine artide has the follow­
ing to say re�llrdil 
Electrification':'" 

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 being propelled 
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Electrification of Steam Railroads 
(Continued from page 516) 

l..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 
RaiJroad. 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, ulluertaken 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 se.rvice 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-called 

iitSi.fI:Fil!l 

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. 
r 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. 

STANLEVRuLE & LEVEL CD. 
Nr:w BRITAIN. CONN. U.S.A. 

" light engine " movements through the 1================= 
throat of the �rard. 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 electrificatiou, 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 & 'Yestern 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 

84.,EWEE·50 
.I·s ....... :&.s�t.l.!.,� 
-a. •• ltandaro nilroad·watQb ''That', Gnann­
teed fOf LIfe." tbiQ model, all rln., _lusts. to 
pO.ltlon •• •• I.s' •• to ilOCbromrm, _Iu.t •• &0 
t.mperatnre,-ecll •• t •• to the aecond. 

Write tor FREE 

" 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 modem, 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 Complimenlar1l 
"Guitle of Buffalo tuUi NlagaT" Falh.­

C.A. MINER. 
Manalring Director 

now hauls 3,250 ton trains with two elec- = p--___________ .. 
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 grarles and thus � ��;;::;� 
holding the t:ain at 

h
R 

i
uni

j
fO

b
rm 

k
speed I without applymg mee an ca ra es to _ 

the car wheels. II 
The trunk-line electrification of the = -

Chicago, Milwaukee & St. Paul is the � latest and inost startling development in -
electric traction. This road is engaged I 
in electrifying 440 miles of its m.ain 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 I 
is now in successful operation, Both = 
freight and passenger trains are haUled I 
at a considerable gain in speed on the � 
heavy grades, and it was· found last � 
winter that operation was greatly facili- I 

Save him-
to be a 1Ueful Am.rican 

If he were your boy. there is no 
extreIDe to which you would 
not go to snatch hiID froID the 
clutches of the White Plague. 

Unfortunately he hall noabl.�r�ector. 
Hi. life depend, Qpon what ,"Oil and 
other patriotic AmericaDa sive at thi, 
Chri.amQtide to help 
him �t fOf hi. e:Ei,_ 
tence. RED CROSS 
XMAS SEALS give 
f(JU thia opportuni'l. 
Make the moat of it. 
_ ... ........,.. 

(Oontinued on page 519) � L-__ ""'" 
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Electrification of Steam Railroads 
(Coneluded from page 518) 

tated during the very cold weather, as at 
�uch times trouble is always experienced 
in the poor steaming of locomotives. 
Electrification of this line was primarily 
undertaken to produce operating eCOll­
omies, as water power is available to re­
Illace an expensive and inferior grade of 
(·oal for steam locomotives as a source ot 
energy. No figures for the relative 
economy 01 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 c3!1ital invested 
in the electrification and leave a profit 
above this. 

Strategic Moves of the War 
(Concluded frQm page 496) 

blow must first be aimed, and delivered, 
at Adrianople. The distance between the 
hvo 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 difficul t country from 
the military point of view. 

Tbe distance from the Cernavoda-Con· 
stanza line to Adrianollle 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 
wben at their best ; in winter and in bad 
weather tbey are almost impassable. 

This advance would have to be made 
entirely througb bostile territory. This 
means an active enemy in front, an 
equally active and even more dangerous 
enemy on tbe rigbt flank (the 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 topogrnphy of the 
country tavoring the operations of the de­
tenders in front and especially on tbe 
flank of tbe advancing army. 

Tbe distance from . the Struma to 
Adrianople is about 21.0 miles. In a 
" drive " tram that" Point toward Adrian­
ople, an advancing army would be ex­
posed to the same dangers as in tbe case 
at the one from tbe Dobrudja, substitut­
ing the left flank as the exposed flank of 
the Saloniki advance, tor the right flank 
at the advance from the DQbrudja. Tbe 
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 witbin gun sbot 
of Monastir and are also in touch with 
Allied lines on the Struma_ Mackensen 
is still fighting his way successfully into 
the plains at Wallachia. I will venture 
to say now, that no drive on Constan­
tinople is under consideration by Russia 
at tbis time, and that there will be none 
trom either the Dobrudja or Saloniki, 
until certain very important military 
events at a decisive nature shall have 
taken place. If sometime in the future I 
sbould read that Falkenhayn had been 
driven out of Rumania and all tbe moun­
tain passes had been secured against the 
possibility of future invasions ; that Mack­
ensen and all the Bulgo-German torces 
in tbe Dobrudja and in eastern Bulgaria 
had been pushed westward beyond Sofia, 
in other words, that Bulgaria had been 
crushed ; and it at tbe same time, I read 
that the Allied forces in Saloniki had felt 
justified in pushing torward "tram their 
base and had succeeded in establisbing 
tbeir advanced line somewbere north of 
U skub, then, but not until then, would I 
expect to hear that a large Russian army 
was con centra ting in the vicinity ot 
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. 

SCIENTIFIC AMERICAN 

The Edison Storage Battery 
• 
m 

Some of its Applications 
Do you know that M r .  E d i s o n ' s  greatest 
invention is 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 �ooo 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. 
Tliis also means long life, low yearly depreciation, 
and few repairs, Write for Bulletin 6001 

Edison 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 he had at dubs, hotels and most 
tobacconists. If your' dealer cannot supply 
yo� enclose I, cents in stamps, and we 
will- send you this full-sized one-eighth 
pound � postage prepaid. Liggett & 
Myers TobaCco Co., zu, Fifth. Avenue, 
New York City. 

Decide Iv< 
youneU if 

this book can 
help you­

Sent for yow 
FREE 

enmination. 

B LEND &/) 
C In the 

crecmf;colored. 
nut-brOOm tin. 

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 tire arts, sciences and industries. 

Our "Book Department" can supply these books, or any other scientific or 
technical books published, and forward them by mail or express prepaid to any 
address in the world on receipt of the regular advertised price. 

Send us your name and address and a copy of this catalogue will be mailed to 
you free of charge. 

MUNN & CO., Inc., Publishers SCIENTIFIC AMERICAN OFFICE 
233 BROADWAY. NEW YORK 

Ruth Law and Her Remarkable Flight 
from Chicago to New York 

(Concluded from page 495) 

have Carstrom's military biplane equipped 
with a 200-horse-power engine and carry­
ing a sufficient supply ot 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 ot. the lower plane, 
offering practically no protection to the 
aviator. Because of Miss J�aw's earliei' 
practice and t.amiliarity with the Wright 
biplane, her present machine hal:{ been 
equipped with the usual 'Wright control 
levers, and with an auxiliary tanlc 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 
t.or 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 bas only been excelled. in this coun­
try by that of Miss Law. Still, even it 
both had scored a similar record our 
greatest admiration would have gone to 
Miss Law, first, because she is a woman ; 
and second, because of her �kill 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 

I established. a new American record for 
cross-country :flights ; has broken the i world's record for continuous fligbt by 

I women pilots ; and, most important of aB, 
is, t.or the moment at least, America's 
premier aviator. 

NEW BOOKS, ETC. 

RA.ILWAY ORGANIZATION AND MANAGE­
MENT. By James Peabody, Late Statis­
tician, Atchison, Topeka & Santa Fe 
Railway Company. Chicago : J"aSalie 
Extension University, 1916. 8vo. j 263 
pp. ; illustrated. 
}<'orming part of a study course in Inter­

state commerce, this text explains In detail the 
system upon which efficient management of 
transporta tlon is based ; the general scheme of 
organization is set forth ; the purposes and 
performances" at its subdivisiona} bodies-the 
departments of administration, engineering, 
operation, traffic, accounting, etc._are pa­
tiently and skillfully unfoldoo 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, enabllng it to accomplish its 
modern mIracles of speed, safety and efficiency. 

Jlllllroad problems, whether' represented in the 
'tlftl?U�h lawmaker or the scarcity ot wood for 
t� are" by no means sl1ghted ; even such by­
pi't:bs as pensions and the education of ap­
p�en.ttces are Pfofitably wended ; in short, the 
WOl'k is an ideal introduction to the business 
ot rallroading, illustrated by actual and typical 
exa�les from successf'.ll systems. 

AllEBIOAN BOYS' BOOK OF ELECTRICITY. 
By Charles H. Seaver_ Philadelphia : 
David McKay, 1916. 8vo. ; 365 pp. ; il4 
lustra ted. 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, h e  
makes his meanings clear i n  conversational 
language_ From simple experiments with mag­
nets, needles, iron filings and ("orks, the boy 
finds himsel! absorbed in buildIng a " thunder 
house jot It ie 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 ot lamps and 
fixtures. The book olfers a gr�at incitement 
to the cooperation of braIn and hand in ac­
curate. useful and fascinating work, and this 
in its turn goes a long way toward makIng 
the raw material of the boy into the fInished 
product of the skllled man. 
How TO MAKE SHOW CARDS. By Charles 

A. Miller. Boston : The Spatula Pub4 
lishing Co., 1916. 8vo. ; 131 pp. ; mus­
tra ted_ Price $1. 
This is a meritorious 

-
Uttle treatise in paper 

covers, which puts the novice in the rIght way 
ot handling pen and brush in artistic lettering. 
The chapters on the geometry of letters are a 
veritabl� first aid to the bewildered beginner ; 
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 
marking and shading pens and brushes. 
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Facts are stubborn things. And so Is 
8. broken down motor_ Inefficient mo­
tors mean power waste, costly break­
downs and delays. 

Don't take cbances ! Rothmotors are 
higher In efficiency and cover a wider 
range of application than ordinary com� 
mercial motors. Their cool running and 
overload capacity feature;; 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 aU 
purposes. We have lived and learned 
one subject-motors. Our big busIness 
has been built on one thing well done­
motors. Think what the vast experi­
ence of our organization-learned in the 
vortex of every day motor practice and 
progress might mean to you. What we 
have done in desIgning and building effi­
dent 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 ot the 
dllferent kinds of Rothmotors. WrIte 
for it today. 

Roth Bros. & Co. 
198 West Adams Street, Chicago, ID. 
A ge n c i e s  in P r i n c i p a l  Cities 

HANDY MAN'S WORKSHOP AND LARORA TORY 
Compiled and edited by A. RUMeIi Bond. 6x8 1-4 inches. 

Cloth. 467 pages. 370 iIlu6trntiona. $2.00. 
. A compilation of hundreds of valuable SUggeatiOD! and ingen­
IOUS ideas for the mechanic and those tne<lhanicaIly inclined. 
The 8UggeIItions are practical and the IIOlutioDB to which they 
refer are of frequent oecurrenc:e. It may be regarded as tho 
�t collection of ide811 of lUIOureeful men publi!hed. 
Munn III: Co •• Inc. Woolworth Bide., New YOl'k 
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. SSfeMusdes i � 
bere is an antiseptic germIcide Uniment 
-one that is heal1ng, (ooling and sooth­
ing. Absorbine, Jr., 1s more than a 
germicide, more than a liniment-it is 
both. It means prompt relief from aches 
and pains ; keeps little cuts and bruises 
from becoming more serious. 

It Is 
hurts because so harmless and safe 
to use-made pure herbs and positive-
ly non-poisonous. 

Use Absorblne, Jr., wherever a hlgh-, 
grade liniment or germIcide Is indicated. 
To reduce inflammatory conditions--­
sprains, wrenches, swollen veins or 
glands. 

To reduce bursa.l enlargements 
-wens, weeping sinews. 

To allay pain anywhere- it.s 
anodyne effect is prompt and 
lasting. 

To heal cuts, brui!les and sorea. 
Only a few drops required at 

an applicatioD. 

$1_00 a bottle at druggists 
or PQstpaid. 

A Liberal Trial Bottle 
will be sent you upon receipt 

of 10 cents in stamps. 
W.F. YOUNG. P. D. F. 

3It T .. pIe 51., Spriac6eW., ..... 
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