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The Masonry Dam is 206 Feet Broad at its Base; 297 Feet High from Base to Crest ; Its Foundation Extends 130 Feet Below the Bed of the River ;
It Contains 830,000 Cubic Yards of Masonry; and It Impounds 30,000,000,000 Gallons of Water.

CLOSING OF THE CROTON DAM AND FILLING OF THE CROTON LAKE.—[See page 302.]
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VANDALISM AT NIAGARA FALLS.

That spirit of brutal utilitarianism which tries
everything by the test of “the money there is init,”
grows bolder with every success. We have scarcely
cooled down from the bitter indignation that was
aroused by the disfigurement of our new Subway by
the bill-poster, before we are confronted with an at-
tempt to sacrifice the beautiful American Falls of
Niagara to the ambitions of a few men, who see visions
of great profit in the energy of the falling waters.

‘We have made no protest against the previous use
of Niagara Falls for commercial purposes, because it
has not yet been attempted on a scale that would seri-
ously interfere with the scenic beauties of the Falls;
but the present attempt to secure legislative authority
for developing something like half a million hydraulic
horse-power, at the expense of the volume of water
flowing over the American Falls, is so serious as to
call for a halt in what is becoming a case of ugly
vandalism. The New York State Geologist has stated
that when 80,000 cubic feet of water per second has
been taken away from the Niagara River above the
Falls, the American Falls will cease to exist. The
American Falls will run dry before the Canadian Falls,
because the ledge over which they pass is at a higher
elevation than the larger Falls on the Canadian side.
The bills now before the Legislature, should they be
passed, will give to the various companies that are
behind them the power to take away an amount of
water that will go far toward wiping out the greatest
object of natural beauty east of the Rocky Mountains.

The Niagara Falls are the pride of America and the
wonder of the world. They are a proper object of de-
light to millions of people, and they will naturally,
unless they be destroyed, form, for all time to come,
one of the most popular points of scenic interest in the
world. On the other hand, “there is money” in these
Falls—lots of it—for a few people. It is argued that
there is much useful energy going to waste at the
Falls, that could be turned to a great commercial ad-
vantage; but it is not necessary that this energy should
be developed, inasmuch as equal energy can be de:
veloped in other ways, such as utilizing less important,
water falls, or by burning bituminous coal under steam
boilers. But if this energy were produced from coal,
it would be done with less profit to a few individuals
than if it were developed at the Niagara Falls. In
other words, there is more money in using up the Falls
than in using up an equivalent amount of bituminous
coal. Now, the object of the bills at Albany is to en-
able these few individuals to make that extra amount
of money, represented by the difference in cost between
generating a certain amount of energy from the Falls
and generating the same amount of energy from an-
thracite coal.

That is exactly the long and short of it.

And the spirit which is back of this attempted
vandalism is the same spirit that is becoming rampant
throughout the whole of our commercial life—a spirit
of cold, hard, ugly utilitarianism which, if not curbed
in this and many other similar cases that confront us
at every turn, will work irreparable injury to the ideals
and the character of this, the youngest, and as many of
us believe, the greatest among the nations of the earth.

THE TRUE POINT OF VIEW.,

In the debate following a paper that was read at a
recent meeting of the New York Railroad Club on the
subject of heavy electric traction, there was the inevit-
able discussion of the relative economy of alternating
current and direct-current traction. A new point of
view was taken, however, when Mr. Wilgus stated that
the question of adopting electric traction on steam
roads was one rather of an increase in earnings than
of a decrease in expenses. - This, surely, is the lesson
taught by the great success that attendcd the electri-
cal equipment of the elevated roads in this city. It
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is true the change was accompanied by a decrease in
expenses; but the economies secured in this way were
insignificant compared with those that resulted from
the great increase in passenger traffic, due to the
larger trains, higher speed, and more frequent service,
and the considerable increase in travel due to the
greater comfort and cleanliness of electric traction.
The success achieved on the elevated roads was due,
not to the extension of the system, but to the develop-
ment of the existing roads to the full measure of their
carrying capacity. In the case of steam railroads, how-
ever, the increase in earnings should be, if anything,
relatively larger than that on the elevated roads, for
the quickening of the service, and the more frequent
headway of trains, will enable the steam railroads
to extend their suburban service to remoter districts,
which at present, owing to the limitations of steam
service, are too far removed to be reached by suburban
travel. In the future, the question of the electrifying of
steam railroads will not be determined by an academic
discussion of the relative costs of operation of existing
stretches of line, but it will be determined by a con-
sideration of the increased earnings that would result
from the wider distribution of population over a larger
area of territory.

—— >

THE FASTEST 40-FOOT MOTOR BOAT.

It is well understood among designers of fast boats
that we must have length for speed. Hence, in judg-
ing a high-speed performance, we must know the
length of the craft that broke this or that record, be-
fore we can determine its merit. Quite a sensation
has been created at the recent performance of “Napier
I1.,” the motor boat that was constructed last year to
represent Great Britain in the International Motor
Boat contest. During the winter this vessel has been
in the hands of her builders, Yarrow & Co., who
have made considerable changes in the form of her
hull, and have so far improved the boat that, during
a recent trial, she covered the one-knot course used
by the British Admiralty, in a strong wind and rough
water, at a mean speed of 29.925 miles per hour. The
changes in the model of the boat have consisted main-
ly in the sharpening of the entrance lines, while the
twin engines have been lightened by taking metal out
of the reciprocating and other moving parts. That
a speed of just under 30 miles should be made by a
boat only 40 feet long, is a really remarkable fact;
and the “Napier II.” must be reckoned as the fastest
vessel of her length in the world.

In commenting on this performance, Mr. Yarrow
stated that the high speed of the boat is largely due
to the wonderful efficiency of the motors. If he were
asked what speed he would be prepared to guarantee
in a boat of the size of “Napier II.,” if it were equip-
ped with the type of boilers and engines which he
places in the torpedo destroyers of which the firm
turns out so many, he stated that he would not be
prepared to guarantee more than 16 knots an hour.
As showing the great increase of speed due to increase
of length in these craft, Mr. Yarrow mentioned that
a 60-foot torpedo boat with modern steam machinery
is good for about 20 knots an hour, while a 200-foot
boat with similar, but of course larger machinery,
would make 30 knots an hour. Hence, it is inferred
that since 26 knots an hour has been secured in the
40-foot ‘“Napier” boat, 45 knots an hour could be se-
cured in a 220-foot motor boat of the same general

type.
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COMPLETE THE PRESENT SUBWAY PLAN.

With a considerable show of reason, it is claimed by
Mr. Belmont, of the Interborough Company, that his
company should be given a fair chance to complete the
original rapid transit system as laid out by the Rapid
Transit Commission, of which the subways recently
opened constitute but an incomplete portion. It will
be remembered that the original plan contemplated, in
addition to the roads that are now completed, an upper
east side branch through Lexington Avenue and a
lower west side branch from 42d Street to the Battery.
These two branches were not included in the contract
of the Interborough Company, for the reason that the
city’s debt limit was such as to place insufficient funds
at the disposal of the Rapid Transit Commission for
carrying out the whole scheme. It is claimed by Mr.
Belmont that the first contract was undertaken in the
full expectation that, when the city was prepared to
build the two branches, thereby completing the system,
his company would have the first option on doing this
work. It is urged that when the Interborough Com-
pany put in a bid of only $2,000,000 for building the
lower Broadway, East River tunnel, and Brooklyn ex-
tension, they bid $8,000,000 less than the actual cost
of the work; and that they were willing to do this
in order ‘to maintain the Brooklyn and Manhattan
system of lines intact in their own hands, with a view
to being able to operate them under a single five-cent
fare over the whole system.

Although there is no legal obligation binding the
Rapid Transit Commission to allow the present com-

APRIL 15, 1905.

pany to complete the system as originally designed, it
certainly does seem as though there was a certain
measure of moral obligation. At the time that Mr. Bel-
mont and those associated with him stepped into the
breach and put up the vast sums of money necessary
for the inception and carrying on of this great work,
the Rapid Transit Commission was at its wits’ end to
know where to find a bidder. It should not be for-
gotten that the Metropolitan Street Railway Company,
which, as newly incorporated, and under a new name,
is now burning with zeal to build subways, would have
nothing whatever to do with rapid transit four or five
years ago. It is only when the present Subway Com-
pany has proved that subways are a valuable property,
that the Metropolitan interests become anxious to take
up the very work at which they looked askance only a
few years ago. Both the company and the city are the
gainers by this change of heart; for it is probable
that the Metropolitan interests will figure largely in
the building of future subways. Nevertheless, it
would seem desirable that, for the reasons stated above,
the original subway should be completed and operated
by one and the same concern, provided, of course, that
their bid is put in at the prevailing prices for such
work.

+8

THE CHEMISTRY OF PAINTING AND THE PRESER-
VATION OF CANVASES.
BY GEHEIMER HOFRAT PROF. DR. W. OSTWALD, OF LEIPZIG.

Little improvement has been made in the technique
of oil painting since Pettenkofer, forty yeafs ago, ex-
plained its scientific principles and exposed the anti-
quated character of current knowledge and practice.
The temperature and humidity of picture galleries is
now regulated in accordance with Pettenkofer’s rec-
ommendations, and his method of renovating paintings
has been adopted and developed, but the important
question, how to produce durable paintings, is still
neglected, even by the best technicians, as is shown
by the proportion of obviously short-lived works in
every collection. What is still more remarkable, pic-
ture buyers, both governinental and private, pay no
attention to the expectation of life of their dearly-
bought treasures. I know a very costly Makart which,
though little more than twenty years old, is already a
senile wreck. Its brilliant colors have become muddy,
all detail is gone from the shadows, and the whole
picture is flaked, cracked, and wrinkled. A cele-
brated Knaus in the Leipzig Museum has become so
covered with cracks that it has been taken down, and
some of Menzel’s early works are in little better con-
dition.

So our art treasures are perishing before our eyes.
Has the same condition always existed, and must it
continue to exist? Neither the one nor the other.
When we look at the splendid Van Eycks in the Berlin
Museum, which have retained their brilliant hues al-
most unchanged for nearly five centuries, we infer that
the swift decay of modern works is not an organic
necessity. It may be objected that the method by
which these durable old paintings were produced is
irretrievably lost. True; but it is surely as possible
to make permanent pictures now as it was then.

The first requisite is a certain amount of scientific
research; the second and more important is that artists
and purchasers should pay the same conscientious
regard to permanence that was paid in Albrecht
Diirer’s time.

We require of the architect, as a matter of course,
that his artistic creations shall not crumble in a few
years; but the genius of the painter, it is assumed,
must not be fettered by chemical laws or petty techni-
cal considerations. Yet so great an artist as Boeck-
lin devoted his life to technical experiments, and he
might have carried them further and given freer scope
to his genius if he had also known a little chemistry.
For example, he used pure vermilion with startling
and unpleasant effect, because he fancied that vermilion
is permanent when used alone but is affected by other
pigments. The truth is that some varieties of ver.
milion withstand the action of light very well, while
others turn gray or brown, whether used alone or with
other colors. If one speaks to a painter of these
things, he retorts that chemistry is the root of the
whole evil; the Van Eycks knew nothing of it, and
made durable pictures, but the modern aniline colors
fade. This is unjust, for nineteenth-century artists
painted fugitive pictures before aniline colors came
into use. The fault is not in the colors, but in the
medium. Now, as formerly, the palette of the oil
painter consists chiefly of pigments of unquestioned
permanence. All the yellow and red ochers, most
blacks and browns, ultramarine, cadmium yellow,
chrome green, and some other colors remain unchanged
for thousands of years; indigo, madder, and Prussian
blue endure for centuries. The former are the pig-
ments of thirteen.h-century and fourteenth-century
frescoes; the latter are found well preserved in stillk
older miniatures.

But these are not oil paintings. The medium is
carbonate of lime in the frescoes, gelatine or albumemn
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in the miniatures. Nor are the Van Eycks above men.
tioned oil paintings in the modern sense. The method
employed in their production is not recorded, but it
could be ascertained by micro-chemical examination.
Many technical questions might be solved by such ex-
amination of minute fragments, which could be taken
from the edges of pictures without material injury.

Still, some genuine oil paintings are very perman-
ent; for example, Raphael’s “Sistine Madonna” in the
Dresden gallery. Now, a comparative study of old
oil paintings shows that those which are best pre-
served are wvery thinly painted. This is not a mere
coincidence. The evils of oil increase with the thick-
ness of the layer of paint, and are further intensified
by applying one color over another. Hence the works
of Rubens, painted thinly and rapidly, are so much
better preserved than Rembrandt’s; and, for the same
reason, Knaus’s pictures, painted apparently on an
asphaltum ground, have decayed so soon. In short,
though it is possible to make permanent oil paintings,
conditions fatal to permanence are very apt to occur.
One such condition is the use of thick masses of color,
or impasting.

In spite of these obvious disavantages, oil has prac-
tically displaced all other media, because it permits
the artist to judge the effect of his work at once, as
oil colors do not change appreciably in drying. Water
colors alter perceptibly, and gouache still more, and
the painter must make allowance for the alteration.
But though the oil painting does not change in dry-
ing, or in weeks or months, it changes inevitably in
decades and centuries, and always in the same way,
by assuming a general yellowish brown cast, called
the “gallery tone.”
~ Is there no remedy? I know none for the yellow-
ing of oil with age, but we may take a broader view,
and seek a method which shall retain the chief ad-

vantage of oil painting and yet avoid its defects. Such

a method is pastel.

Pastels show no trace of “gallery tone,” but remain
bright and fresh for centuries. They are executed
with dry colored crayons, which adhere loosely to the
ground, and must therefore be protected with glass.
Pastel allows the greatest freedom of treatment, and
unsatisfactory parts can be wiped off and done over
as often as necessary. When I recommend this method
to painters, they say: “Very true! If one could .only
fix the pastel.” Even this is possible. In my “Notes
on Painting” I have given the formula of a fixative
which enables a pastel picture to be rolled, dusted,
and cleaned with bread crumbs without injury. This
brings us back to a medium, but one which is used in
very small quantity and does not darken with age,
but at the worst only disappears, when it may be re-
applied. When I add that pastel is suitable for
pictures of every size and character, that it is the
cheapest of all methods, and that it enables the artist
once more to prepare his own colors and assure him-
self of their purity, it will be understood why I regard
it as the method of the future. .

[NoTe.—Malerbriefe. Beitrdge zur Theorie und
Praxis der Malerei. Von W. Ostwald. Leipzig, Hirzel,
1904. 165 S. In this book the eminent chemist, who
is also an artist of talent, ascribes the permanence of
the Van Eyck pictures in part to the fact that they
are on wood, strongly recommends the use of wood,
cardboard, or metal instead of porous canvas, and
also advises that oil paintings be protected from the

air by glass.—Ep.]—Condensed from Die Woche.
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NIAGARA PQWER AT GOAT ISLAND,
BY ALTON D. ADAMS,

If Niagara Falls is abolished, Goat Island will be-
come the greatest power site in the world. Canada
and New York State have already made a long start
toward destruction of the American Falls, and, as soon
as this result is accomplished, Goat Island will be
available for power purposes.

Money is the motive that is leading Canada to dry
up the American Falls, but New York is granting away
great water rights without compensation.

Under natural conditions, power development on the
New York side of the Niagara River can be more easily
and cheaply carried out than it can on the Canadian
side, but this advantage is offset by the exclusion of
power plants from the New York State Reservation,
and by the high value of real estate in the city of
Niagara Falls. As soon as the American Fall disap-
pears, the policy of New York in excluding power
plants from Goat 1sland can no doubt be reversed.
The tendency toward this result will be increased by
the knowledge that Canada is deriving a large revenue
from the water which its power plants suck up. With
Goat Island open for deer development, the balance
of advantage in the cheap production of energy will
turn strongly to the American sij e of Niagara River.

The precarious situation ¢. tie American Falls, in
view of the present a' d prospective diversion of
Niagara water, and the gicay superiority of Goat Island
as a power site, are 'both eyident on inspection of a
map of the river above #ind below the Falls. Just
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upstream from Goat Island the Niagara River is 4,200
feet wide, but that part of the water which goes to the
American Falls shrinks to a width of only 400 feet
near the upper end of the island. Even this narrow
bed does not carry a deep unbroken current, but the
uneven bottom breaks the shallow water into scores
of minor cascades. It is estimated that as little as
10 per cent of the total discharge of the river goes
down the channel to the American Fall; and within
the memory of men a strong east wind has so low-
ered the river, by piling up the water at the west end
of Lake Erie, as to leave the brink of this cataract
bare. When canals, pipe lines, and tunnels suck down
a large part of the discharge of the river, the narrow
line of cascades above the American Falls will be laid
bare, while the far wider and deeper channel between
Goat Island and the Canadian bank will be compara-
tively unaffected. Thus will the American Fall dis-
appear. With the passing of this cataract, Goat Island
and the adjoining part of the Reservation on the New
York bank will become united by the dry bed, and
present a most favorable site for power development.
From that corner of the New York Reservation which
is close to the new suspension bridge over the Niagara
River to the junction of Goat Island with the Horse-
shoe Fall, there is a shore line 3,200 feet long at the
base of the perpendicular cliffs. With the channel to
the American Fall dried up, the shore line on the upper
river from the lower end of Goat Island to a point
opposite its upstream end, on the New York bank,
would measure nearly 4,000 feet. Between these upper
and lower water fronts, that differ in elevation by 160
to 200 feet, only a narrow peninsula of rock would
intervene. Over, through, and beneath this peninsula
enough canals, pipe lines, and tunnels might be con-
structed, at a minimum of expense, to swallow any de-
sired part of the Niagara waters. The deepest part of
the channel between Goat Island and the New York
bank might, with some excavation, be made to carry a
large volume of water for power houses located either
at the crest or the foot of the present American Fall.
Near the lower end of Goat Island, close to the Horse-
shoe Fall, either canals, pipes, or tunnels, each several
hundred feet long, would suffice to convey the water
at trifling cost to wheels at the level of the lower river.
With such possibilities for the development of cheap
and practically unlimited power, it is little wonder that
promoters are looking with longing eyes at Goat
Island.

But it may be questioned whether New York or On-
tario will ever allow enough water to be diverted from
the Niagara River to dry up the channel that leads to
the American Fall. Just here comes in the influence
of competition in grants of water rights by the two
governments; and it should be held in mind that while
New York has full power to make such grants, it has
no power, as one of the American States, to enter into
any treaty with Canada for the limitation of such
rights. At the rate charters have been granted to
divert water from the Niagara River during the past
decade, less than another ten years would see New
York corporations with power to divert enough water
to dry up the American Falls. But suppose that New
York, to save its falls, discontinues the granting of
water rights. Canada will still be free to lease power
sites, and the Horseshoe Falls will still present a grand
spectacle when the site of the American Fall is as dry
as the sands of Sahara. Is it probable that Canada,
out of pure kindness to New York, and merely to save
the American Fall, will forego the larger revenue it
may derive from the sale of further water rights? On-
tario already receives a minimum yearly rental of
$60,000 from the three great power companies whose
works are under construction in Queen Victoria Ni-
agara Falls Park. When these works are in full oper-
ation, an additional revenue of neariy $250,000 per
year will be received by the government as a royalty
on every horse-power developed. This great revenue,
amounting in all to more than $300,000 annually, is to
be received as compensation for the right to divert
about 32,000 cubic feet of water per second from the
Niagara River just above the Horseshoe Falls, or more

than twice the volume that is diverted on the New-

York side. Large as is the sum just named, On-
tario wants more, for its government has purchased or
acquired the entire river front of the Canadian fron-
tier between Lake Erie and Lake Ontario, a distance
of more than thirty miles, and large amounts must be
obtained to meet the interest on the purchase price of
these lands, pay off the principal, and d”évelop them.

With an eye to:all this, the Ontario government is con- ,

sidering the sale of further power privileges at the
Falls, and has obtained a report from a hydraulic engi-
neer to the effect that at least another 30,000 cubic
feet of water per second can be conveniently diverted,
from the upper river.- This would raise the total vol-
ume of water to be diverted on the Canadian side of
Niagara River just above the Falls to about 62,000
cubic feet per second. For purposes of navigation, and
for the several power plants that it feeds, the Welland
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Canal draws an unknown quantity of water from Lake
Exie, but it is known that a single one of these power
plants, the largest, has wheels with a capacity of 1,400
cubic feet of water per second. It is perhaps not an
overestimate to say that the Welland Canal draws as
much as 3,000 cubic feet of water per second from
Lake Erie; and this with the above figures would raise
the total proposed draft from the lake, in Canada, to
65,000 cubic feet of water per second. On the New
York side of Niagara River, the power plants about
the Falls, or under construction there, have an author-
ized capacity of about 82,000 cubic feet of water per
second, and to this should be added the 1,200 cubic feet
estimated for the New York barge canal between Buf-
falo and Savannah, and not less than 6,000 cubic feet,
per second for the Chicago drainage canal. These fig-
ures for the actual and proposed diversion of water
from the Great Lakes and Niagara River, in the United
States, form a total of fully 39,000 cubic feet per sec-
ond. Adding this last-named quantity to the volume
of water that may be diverted on the Canadian side
at no distant day, brings the total volume that is to be
sucked away from the lakes and river above the Falls
up to 104,000 cubic feet per second. In 1899, the United
States engineers found that while the discharge of
Niagara River is 222,000 cubic feet per second for
mean Lake Erie level, this discharge sinks at times
to as little as 165,340 cubic feet per second. The pro-
posed diversjon of almost one-half of the normal dis-
charge of Niagara River would probably dry up the
American Fall, save at times of high water, and this
result must certainly follow when the water is low.
With the Fall reduced to an intermittent spectacle,
there can be little further motive to exclude power
plants from Goat Island.
SCIENCE NOTES.

Particulars of a new and painless anasthetic are
published by the Petit Journal. This drug, which is ob-
tained from a plant found in Japan, has been named
“scopolamine.” It is administered by hypodermic injec-
tion, and has the effect of inducing deep sleep for eight
or nine hours. Scopolamine, it is claimed, is far su-
perior as an anasthetic to any of the drugs at present
in use for the purpose of operation, and has absolutely
no after effects.

Explaining the four types of radio-active substances
at the Royal Institution, Prof. J. J. Thomson showed
how the beta substance attracted and repelled an ob-
ject much in the style of a pendulum. TUnless the
object were removed, he said, it would be made to
swing so long as the radium lasted—say, a million
years—so that with some clockwork attached to the
pendulum we should have a clock that would require
winding up only once in a million years.

Dr. Karl Pearson, of University Coliege, London,
states that a man of mediocre ability can observe and
collect facts, but that it takes the exceptional man of
great logical power and control of method to draw
legitimate conclusions from them. He thinks that at
least fifty per cent of the observations made and the
data collected are worthless, and that no man, however
able, could deduce any result at all from them; that, in
the language of engineers, we need to “scrap” about
fifty per cent of the products of nineteenth-century sci-
ence; that the scientific journals teem with papers
that are of no real value at all, recording observations
that cannot be of service to any one, because they have
not been undertaken with a due regard to the safe-
guards which a man takes who makes observations
with a view of testing a theory of his own; that in other
cases the collector or observer is hopelessly ignorant of
the conditions under which alone accurate work can
be done; that such a man piles up observations and data
because he sees other men doing it, and because that is
supposed to be scientific research. Prof. Pearson feels
that sociological observations are of the lowest grade of
value in too many cases; that even where the observers
have begun to realize that exact science is creeping into
the sociological field, they have not understood that a
thorough training in the new methods is an essential
preliminary for effective work, even for the collection
of material; that these observers have rushed to meas-
ure or count any living form they could hit on without
having planned abd initio the conceptions and ideas that
their observations were intended to illustrate. Dr.
Pearson is skeptical about the right men or the right
man, and he thinks the securing of these men is the
chief difficulty in organizing any force for the scien-
tific interpretation of the great mass of data now exist-
ing; but he says that when the right man is found he

".must have been rightly trained; that he is to be occu-

&

“pied in drawing logical conclusions from other persons’

observation and data; that therefore he must, in the
first place, be an adept in scientific method, a first-class
mathematician and statistician, and a trained calculator
and computator. Such a man will be the man who has
the courage to “scrap,” and do it relentlessly. Science
wants immensely the courageous pruner, but Dr. Pear-
son feels that such a task is not an enviable one.
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STANDARD TIME AT A MODERN WATCH WORKS,

— MONG the many fields of indus-
/_—— \ try in which hand labor has
/ g, \ been superseded by automatic
| \  machinery, there is none in
[ ,l which the change has been so

| strikingly complete and suc-
cessful as in that of the
manufacture of watches. That
the machine-made American

2 watch of the higher grades

e can attain as high marks for
time-keeping as the finest products of the skilled
watchmakers of some of the older countries of Europe
has been proved by tests at the National Laboratory,
London. This fact is the more remarkable when we
remember that the Waltham Works, from which the
test watches referred to were selected, is turning out
watches at the rate of nearly three thousand per day.

It is not our intention to describe, just now, the
wonderfully complex and ingenious machinery by
which the American watch is made; that is a long and
deeply interesting story in itself. The present article
will show how one great, modern watch works main-
tains its own private standard of time, for the guid-
ance of the workmen in the various rooms of its
vast establishment, in regulating the watches that are
turned out at the rate of so many thousand a day.

The possession of some Standard of Time must be
reckoned as one of the absolute necessities of the
highly-developed life of to-day. Every man’s watch is
his own particular standard. In case of doubt as to
its accuracy he refers to some other higher standard,
such, for instance, as a public clock or the chronometer
in some watchmaker’s window. In case these higher
standards should disagree, it is necessary to go to
some ultimate standard, superior to all of them. The
ultimate standard in the United States is the time
determined at the Naval Observatory, Washington;
and this is referred to the transit of fixed stars across
the meridian, which is a time which never varies, and
therefore is the absolute standard.

Many years ago the Waltham Watch Company
realized that it would be to their interest to get as
closely in touch as possible with the prime source of
time, which, for them, would be the transit of any
celestial body, preferably a fixed star, across their
meridian; and acting under the advice of the late
Prof. Rogers (at that time connected with Har-
vard Observatory, Cambridge), they built in the
works an observatory, and put in a transit of the
size and form that is standard in the Geodetic and
Hydrographic Surveys. In connection with the
observatory they also constructed a clockroom, in
which they placed two master clocks, which were
designed specially for the purpose by the superin-
tendent of the works. As far back as the forties
the longitude of Harvard Observatory from
Greenwich had been established by taking the
mean time of forty box chronometers. At a later
date this longitude was verified by means of cable
connections between a chronograph at Greenwich
and a chronograph at Harvard University, con-
nected by the transatlantic cable. In 1880 the
longitude of the Waltham Observatory from Har-

On shelf on rear wall is the chronograph. To the left is the switch-
board, for controlling the lights and the electrical connections from
the clocks to the various workrooms,

View in Outer Passage of Clockroom.

HOW
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vard was similarly ‘established, by means of two elec-
trically-connected chronographs.
As the plant of the company increased in size, the

vibration of the heavier moving machinery,
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thicknesses of brick with an air space between, and
the whole of the excavated portion is lined, sides and
bottom, with sheet lead, carefully soldered to render it
watertight. At the bottom of the excavation is a layer
of 12 inches of sand, and upon this are built up three
solid brick piers, measuring 3 feet 6 inches square
in plan by 3 feet in height, which form the foundation
for the three pyramidal piers that carry the three
clocks. The interior walls and ceilings and the piers
for the clocks are finished in white glazed tiling. The
object of the lead lining, of course, is to thoroughly
exclude moisture, while the bed of sand serves to
absorb all waves of vibration that are communicated
through the ground from the various moving ma-
chinery throughout the works. At the level of the
basement floor a light grating provides a platform for
the use of the clock attendants.

Although the placing of the ‘clockroom in the cellar
and the provision of a complete air space around the
inner room would, in itself, afford excellent insulation
against external changes of temperature, the inner
room is further safeguarded by placing in the outer
18-inch space between the two walls a lamp which is
electrically connected to, and controlled by, the thermo-
stat, of which we give an illustration. The thermo-
stat consists of a composite strip of rubber and metal,
which is held by a clamp at its upper end and curves
to right or left under temperature changes, opening or
closing, by contact points at the lower end of the
thermostat, the electrical circuit which regulates the
flame of the lamp. The thermostat is set so as to main-
tain the space between the two shells at a temperature
which shall insure a constant temperature of 71 deg. in
the inner clock house. This it does with such success
that there is less than half a degree of daily variation.

The two clocks that stand side by side in the clock-
room serve to keep civil time, that is to say, the local
time at the works. The clock to the right carries a
twelve-hour dial and is known as the mean-time clock.
By means of electrical connections it sends time signals
throughout the whole works, so that each operative at
his bench may time his watch to seconds. The other
clock, known as the astronomical clock, carries a
twenty-four-hour dial, and may be connected to the
works, if desired. These two clocks serve as a check
one upon the other. They were made at the works and

they have run in periods of over two months with
a variation of less than 0.3 of a second, or 1-259,000
part of a day. The third clock, which stands to

56 ?5 ‘o 2 SE§°”°‘§ 10 12 4 the rear of the other two, is the sidereal clock. It
[ e 1 '. A _l'} _;,___1,___r‘rm is used in connection with the observatory work,
= v A and serves to keep sidereal or star time.

?:' 55 e —— P:—\ Sidereal time is determined by the transit of the
= & i’, _ﬁ ¥ fixed stars across the meridian. The stars are at
m.r—j— y = such enormous distances from the earth that their
v 7 '___‘,’,__{‘:, H—-ﬁr——ﬁ_\{:} transit is not appreciably affected by the revolu-
=y} v 0 w1 tion of the earth in its orbit. It is the change of
f E = — v - position of the earth with regard to the sun that
% § L ﬂ accounts for the daily difference between sidereal
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the line.

The parallel lines are traced on a rotating drum by a pen which is electrically
conneeted with the sidereal clock. At every alternate sccond, a jog is made in
The intervening jogs record the time of passage of a fixed star across

the field of the transit,

Portion of a Chronographic Record.

and- solar time of 3 minutes 56.55 seconds, the
solar day being shorter than the sidereal day by
this amount. The passage of a particular star
across the meridian at Waltham is noted in the
works’ observatory on two nights of every week,
and an exact record of this time is obtained by

This clock is protected from barometrical changes by being inclosed
in an airtight case to which an air pump is attached,

Astronomical Clock in Inner Building, as Seen from

Outer Passage.

The barometer, and, on shelf at right, the level-tester for correcting
transit levels,

Another View in Outer Passags.

STANDARD TIME IS MAINTAINED AT A MODERN WATCH WORKS.
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means of a chronograph. The chrono-
graph, which is carried on a shelf in
the space between the inner and outer
shells of the clockroom, consists of a
horizontal metal drum, rotated at
such a rate of speed by means of a
weight as to give exactly one revolu-
tion per minute. Upon the drum is
fastened a sheet of paper. In front
of the drum is a small carriage,
which is moved laterally, by means
of a revolving feed screw. This car-
riage carries a pen that normally
traces a continuous straight line on
the sheet. The pen is electrically-
connected to the sidereal clock, and
at every full oscillation of the pendu-
lum, or at every alternate second,
the electrical circuit is broken and
the pen makes a slight jog in the
line. The speed of the cylinder is so
arranged that the distance between
the jogs corresponds to a certain
scale, say of one inch to the second.
The pen carriage of the chronograph
is also electrically-connected to the
observatory, where a button is placed
conveniently to the hand of the
observer. When an observation of a
transit is to be made, the chrono-
graph is started and the observer,
with his eye at the telescope, presses
the button at the instant that the
star passes each vertical hair line
(there are five in all) in the eye-
piece of the transit. Each time the
button is pressed, an extra jog is
made on the paper; and by using a
scale graduated, say, to 0.01 inch,
it is possible to determine to one-
hundredths of a second the time of
the transit of the star across each
hair line. By taking the mean of
these five observations, it will be
seen that the time of the transit of

the star is obtained with remarkable accuracy. The
next step is to compare the time of transit as record-
ed by the sidereal clock at Waltham with the time of
transit of the same star as given

of the “Ephemeris.”
The “Ephemeris” is
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Interior of the Observatory, Showing the Transit.
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the careful elimination of the various elements that
would exercise a disturbing influence. Changes of
temperature are reduced to a minimum by insulation
of the clockhouse within an air space, in which the
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temperature is automatically main-
tained at an even rate. Changes of
humidity are controlled by the spe-
cially designed walls, by the lead
sheathing of the foundation pit, by
the preservation of an even temper-
ature, and by placing boxes of hydro-
scopic material within the inner
chamber. Errors due to vibration
are eliminated by placing the clocks
on massive masonry piers which
stand upon a bed of sand as a shock-
absorbing medium.

The-astronomical clock is inclosed
in a barometric case, fitted with an
air pump, by which the air may be
exhausted and the pendulum and
other moving parts relieved from
barometric disturbances. For it
must be understood that variation in
barometric pressure means a vari-
ation in the density of the air, and
that the speed of the pendulum must
necessarily be affected by such
changes of density.

This equipment is the only one in
the world forming part of the equip-
ment of a watch factory, and is be-
lieved to be the equal of anything
of the kind yet installed.

In conclusion, it may be men-
tioned that of late years it has been
the custom of the company to sub-
mit a percentage of its watches to
the National Physical Laboratory at
the Kew Observatory, London, an
institution which accepts instru-
ments of preeision from applicants
all over the world, tests them, and
makes a report. Eighty-six per cent
of the watches submitted by the
Waltham Watch Company have been
accepted and passed in Class A. A
mark for accuracy of as high as 80
to 85 per cent is a common figure.

This result is extremely interesting as showing that
American automatic machinery has been brought to
such a pitch of perfection that the machine-made
watch is able to hold its own at this laboratory with

the finest products
of European hand

an official publica-
tion, issued annual-
ly, which gives the
exact position of
the heavenly bodies
for every day of the
year; and from this
the exact time of the
transit of the par-
ticular star observed
may be known.
Whatever the side-
real clock differs
from this time is
the error of the
clock. The amount
of this error is then
compared with the
amount of error ob-
served at the last
observation, and the
difference  between
the two observations,
divided by the num-
ber of days, gives
the daily rate of
variation. This rate,
as observed at the
Waltham works,
rarely exceeds one-
tenth of a second
per day. That is tc

say, the sidereal
clock will vary only
one second in ten
days, or three sec-
onds in a month.
The variation, as
found, is corrected

by adding or sub-
tracting weights to
or from the pendu-
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A Chicago ma-
chine and Chicago
operators won all
the prizes at the
speed and accuracy
contest open to all
comers at the Coli-
seum on March 20.
] There were $165 in

L

prizes offered in
three classes—add -
ing department
store checks, add-
ing columns, and
multiplying. Owing
to lack of time,
prizes in the first
two classes only

were contested for.
An operator at Mar-
shall Field & Com-
pany’s retail store
added correctly five
hundred department
store checks in four
minutes and fifty-
; five seconds, receiv-
ing first prize for
speed and accuracy
in adding depart-
ment store checks.
An operator at the
Illinois Central
Railroad Company
freight auditor’s of-
fice added correctly
six columns of num-
bers, each equal’ to
a ledger page, in
four minutes and
thirty-nine seconds.
An employe of the
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lum, the weights
used being small
disks, generally of
aluminium.

Summing up,
then, we find that
the great accuracy
obtained in  this
clockroom is due- to

Sectional View Through the Clockroom.
HOW STANDARD TIME IS MAINTAINED AT A MODERN WATCH WORKS.

The building is designed to protect the clocks from disturbing influences that would cause variations in the time. Temperature changes and moisture are %recluded
by the double walls and ceiling providing an 18-inch air space between. Vibrations are avoided by placing the clocks on heavy masonry piers built on a bed

of sand. The pair of clocks in the front are the master clocks, which, by electrical connections, give the time throughout the works.

clock to the rear which is-checked, twice each week, by observing the transit of the stars, serves as the gtandard for the whole works.

The sidereal

C., B. & Q. Railroad
car accountant’s of-
fice won the second
prize in the same
class in four min-
utes and forty-one
seconds.
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THE OPENING OF THE NEW CROTON RESERVOIR.

To be paradoxically correct, one would have to say
that the recent opening of the new Croton reservoir
was accomplished by closing it, that is by shutting
down the gates through which the Croton River had
been flowing through the dam during construction.
In building the vast wall of masonry, 297 feet from
foundation to crest at its deepest part, it was neces-
sary to make provision for the escape of the Croton
River, until the time should come for filling the dam.
This was accomplished by blasting out a temporary
channel along the north side of the valley, and leav-
ing a tunnel through the dam in which was laid a pair
of 4-foot iron pipes provided with gates. As the time
approached for filling the dam, the tunnel was blocked
up with masonry, leaving these two 4-foot pipes for
the river to run through. They were laid at an eleva-
tion of 140 feet above the lowest point of the founda-
tion, and about 150 feet below the high-water mark
of the reservoir. At an elevation of about 50 feet
above these pipes, that is to say above the bed of the
river, three 4-foot blow-off pipes, provided with gates,
were built into the dam wall, the object of these pipes
being to provide an outlet, if at any time it should be
necessary to keep down the height of the water, say
in time of flood, or to draw down the water for other
purposes, incidental to the operation and maintenance
of the reservoir.

In view of the fact that the daily consumption of
water by New York city is about 300,000,000 gallons,
and that in some.years the average daily flow of the
Croton River is only about 400,000,000 gallons, the
prediction was freely made, during construction, that
the excess of supply over demand was so small, that
it would be many years before the Croton Dam would
be filled to its high-water level, at which it would hold
some thirty billion gallons of water. Little did these
prophets understand the ways and moods of the Croton
watershed, which, by the way, covers an area of 360
square miles. During the past winter there was a
record snowfall of about 50 inches over the whole of
this area, and because of the long-sustained period of
low temperature, but very little, if any, of this had
melted and run off. Consequently, when the sudden
and considerable rise of temperature and the heavy
rainstorms of the middle of March occurred, this great
storage of moisture was unsealed, and there was an
abnormal run-off into the Croton Valley. So great
was this, that in a single day of the thaw there was
an inflow of 1,500,000,000 gallons of water. Had the re-
maining 30 feet of height of the dam been completed,
it is probablé that this spring would have seen the
Croton Reservoir standing at its high-level mark.

The gates of the two 4-foot blow-off pipes in the bed
of the river were closed on January 28, and the exit
being cut off, the water began to accumulate back of
the great wall. Because of the freezing weather, the
water at first rose very slowly, the rise being about
28 feet from January 28 to March 11. Then com-
menced the rapid thaw and heavy rains, and the dam
began to fill very quickly. During the twenty-four
hours of March 20-21, the water rose 7.22 feet, or from
elevation 121 to about elevation 128. As the lowest gap
in the spillway was at elevation 171, or thirty feet be-
low the finished crest, it was determined on March 21
to open the three 4-foot gates that control the blow-off
pipes; and in spite of the fact that several hundred
million gallons of water per day passed out through
these gates, so rapid was the thaw that, from March
22 to March 25, the water still continued to rise at
the rate of 3 feet per day. Moreover, from March 25
to March 27 it rose 14.48 feet, which is equal to a flow
of 1,500,000,000 gallons per day. Although the water
rose to within a foot of the lowest gap in the spillway,
there was no time at which any water passed over the
spillway; nor was there at any time the slightest cause
for the alarmist rumors which found their way into
the daily press concerning the insecurity of the dam.

At the time of our visit to the dam, when the ac-
companying pictures were taken, the water stood at
elevation 168, or about 70 feet above the 4-foot blow-
off pipes. All three pipes were fully open, and under
this head there was an escape of water estimated at
1,000,000,000 gallons per day. The resulting effect was
a veritable little Niagara, which with its dull reverb-
eration and its ever-changing clouds: of vapor, floating
picturesquely above it, brought forecibly to mind a visit
once paid to the Cave of the Winds at Niagara.

The work remaining to be done on the dam proper
and the spillway consists in carrying up some 400
feet of the southerly portion of the dam, through a
height of about 35 feet, to its full height and the com-
pleting of some gaps in the spillway. A graceful steel
arch bridge will be built across the spillway, con-
necting the driveway over the crest of the dam with
the road that is being built along the rocky bluffs that
form the northerly shore line of the reservoir. Mean-
while, the derricks, storehouses, engines, railway tracks,
and other evidences of the contractors’ work will be
cleared away from the space below the dam, and the
surface will be graded into graceful slopes and sodded.
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Graveled walks will be laid out and a large fountain
built, all of which will give the vast monolith of
masonry a proper foreground and setting. Before
many years have passed, grass and trees and shrub-
bery will have grown up over the unsightly banks of
“spoil” that were taken out and strewn down the val-
ley while the big trench for the dam was being exca-
vated. When nature has healed the scars, this noble
structure will form one of the most impressive and
beautiful scenes, of an engineering character, to be
witnessed in any part of the world.

As one looks at the visible portion of the Croton
dam, he is impressed with its immensity; yet it must
never be forgotten that some two-thirds of the masonry
lies buried below the surface of the ground. Although
the great wall extends, roughly, 160 feet above the
ground, it has to be carried down 140 feet below the
ground to find the firm rock footing, upon which it
stands so securely that its age will be as great as that
of the rocks themselves. Moreover, to secure a wide
enough base to prevent the mass from being over-
turned by the pressure of the water, its foundations
had to be carried out over a space, measured trans-
versely to the axis of the dam, of 206 feet. From
the foundation the dam narrows to about 100 feet in
thickness at the ground level, and to about 20 feet at
its crest.

As the waters rose in the dam, they spread out far
and wide over the “Croton Valley, reaching back into
the many valleys and .cafions and forming a lake of
remarkable beauty. The waters have backed up over
the crest of the old Croton dam, some three miles up
the valley, which is at present entirely submerged.
‘When the reservoir is full, its surface will be 30 feet
above the old structure. ‘The gatehouse by which the
waters are led away from the dam for use in New
York city is located at the old Croton dam, on a
bench, or platform, that has been blasted out of the
rocky bluffs on the southern shore line. The water
is carried to New York by the new aqueduct, which
opens out of the old resei‘voir, with its invert, or bot-
tom, at elevation 140. The aqueduct is 14 feet in
height; consequently, in order for this aqueduct to
take its full flow of about 280,000,000 gallons per
day, the water must stand at elevation 154. Now,
above elevation 154, when the reservoir is full, there
will be contained a total of 24,000,000,000 gallons of
water, and above elevation 140, at which water would
begin to trickle into the new aqueduct, there will be
27,600,000,000 gallons of water. As the reservoir
now stands at elevation 168, there are about 7,000,-
000,000 gallons of water in the reservoir above eleva-
tion 140.

It is a curious fact, by the way, that there are 6,000,-
000,000 gallons of water contained in the new reservoir
below elevation 140, which can never be available. Add-
ing this to the 7,000,000,000 gallons available, because
lying above 140, we have 13,000,000,000 gallons as the
amount now stored in the reservoir. Elevation 140
was the lowest élevation that could be taken to allow
of a sufficient fall or grade over the 30 miles from
Croton to New York city, to insure the water flowing
in sufficient volume. It can be readily understood
that every foot of rise, when the reservoir is nearly
full, represents many times as much water as a foot
of rise when the reservoir is low. As a matter of
fact, the last, or upper, 15 feet of the reservoir con-
tains about 14,000,000,000 gallons of water, or about
half of the total contents of the reservoir when it is
completely filled.

The Croton dam, when it is completed, will have
taken just thirteen years to build. Ground was broken
in August, 1892, under a contract taken by Mr. J. S.
Coleman, and the work has been carried through to
completion by the firm of Coleman, Breuchaud & Cole-
man, to whom we are indebted for many courtesies in
preparing the various articles we have published on
this work. Before the masonry dam could be built,
it was necessary to excavate 1,750,000 cubic yards of
earth, and the total rock excavation has amounted to
425,000 cubic yards. The total masonry in the dam
and spillway will have amounted to 850,000 cubic yards.
The original plans of this great work were drawn up
by Chief Engineer Fteley. He was succeeded as Chief
Engineer by Mr. Hill, to whom is due the important
modification by which the earthen core wall portion
of the dam was discarded, and the whole structure
built of uniform section and materials throughout.
The rapid completion of the dam is due to the present
Chief Engineer, Mr. J. Waldo Smith.

The creation .of the Croton Lake, which will back
up the valley fqr nearly 20 miles, necéssitated the re-
construction of many miles of roads, that will be sub-
merged when the reservoir is full. 'The new roads
have to be carried across several arms of the lake,
and this has necessitated the construction of some
long and costly bridges. The Hunter’s Brook bridge
has two spans of 217 feet and a main span of 310 feet.
At the old Croton dam is a crossing consisting of a
12414-foot plate-girder- span, and a noble truss of 396-
foot span. At Pines Bridge is a beautiful cantilever
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with two 160-foot shore arms-and a central span of
384 feet. The system of roads thus formed provide a
most picturesque driveway of over 50 miles in extent.

Wanted: A Safe Explosive,

In this age of advancement, we are constantly called
upon to remedy defects. We are striving for more
powerful contrivances, aiming to attain the greatest
efficiency in whatever direction, in whatever enter-
prise, in whatever invention, we are engaged. Our
railroads are increasing their rolling stock, our elec-
trical engineers are replacing steam power, our navy
is contemplating augmentation, our engines of war de-
manding powerful explosives. But the railroads safe-
guard their traffic by reason of the block system;
those employed in electrical work can insulate them-
selves; the perils of fire on shipboard can be overcome
by using fireproof wood, also lifeboats and preservers;
but where is the protection for the user of powerful
explosives?

Where is there a safe explosit 2?

Premature explosions are heard of daily, with loss of
life and property. Let us look into the properties of
explosives. Guncotton possesses electrical properties,
and the passage of a current of heated air over the ex-
plosive may generate enough electricity to set it on
fire. Good dynamite is of a plastic consistency. It
should not feel greasy to the touch. The density of it
depends upon the “dope,” which is the absorbing ma-
terial. It embraces the physical properties of nitro-
glycerine, which is its chief exp'osive principle, and is
equally poisonous. Its firing pdint is 180 deg. Centi-
grade, and at this temperature it either burns or ex-
plodes. When free from pressure or vibration, it
burns; otherwise it explodes. The sensitiveness of
dynamite to blows increases with the temperature; as
Eissler says, “at 350 deg. Fahrenheit the fall upon it
of a dime will explode it.” When ignited in small
quantities in the open air it.burns with great vigor,
but when larger amounts are ignited explosion invari-
ably results. It freezes at 4 deg. Centigrade, and when
once frozen it remains in this state at temperatures ex-
ceeding it. When frozen, it can be detonated only with
difficulty and its force is weakened. It is true that all
nitro-glycerine powders, when heated up gradually to
the point of explosion, become extremely sensitive to
the least shock or blow, and once that point is reached,
they no longer simply ignite, but explode with great
violence; and further, owing to the poor conductivity
of the material, a small portion of dynamite in con-
tact with the source of heat may reach this point and
cause the explosion of the rest of the mass, which may
be considerably below the danger point, as given by
Walke.

Let us look into the cause of explosions. Abel
has shown that while the detonation of guncotton
would cause the detonation of nitro-glycerine in close
proximity to it, the detonation of nitro-glycerine would
not cause the detonation of guncotton. His theory of
synchronous vibrations, which "he states: ‘“That the
vibrations produced by a particular explosion, if syn-
chronous with those which would result from the ex-
plosion of a neighboring substance, which is in a state
of high chemical tension, wili, by their tendency to
develop those vibrations, either determine the explosion
of that substance, or at any rate greatly aid the dis-
turbing effect of mechanical force suddeniy applied;
while in the case of another explosion which produces
vibrations of a different character, the mechanical
force applied by its agency has to operate with little or
no aid; greater force or more powerful detonation
must, therefore, be applied in the latter case, if the ex-
plosion of the same substance is to be accomplished.”

Romite, invented by a Swedish engineer, was the
cause of thirteen explosions in various parts of Stock-
holm. These were due to “spontaneous ignition.” Im-
purities in the guncotton may ac‘;bount for disasters, as
in the case at Stowmarket, where over thirteen tons of
compressed guncotton exploded. It is well known
that dynamite, and for that matter all explosives con-
taining nitro-glycerine, frequently explode through fall
or friction. Experienced miners always drop the dyna-
mite cartridge very gingerly into the bore hole, em-
bedding it in fine, loose sand, that it may not be ex-
ploded by the manipulation of tamping. Not only is
there great caution observed by users of black powder
or dynamite in the coal mines before a blast is fired,
but even greater danger presents itself when the ex-
plosive gives off large flames, setting fire to the coal
dust and gases in the surrounding air.

We to-day demand an explosive that is insensible
to heat ‘and cold, that permits of safe transportation
and rotigh handling, that will not freeze, insensible
also to shock, concussion or friction, and likewise
flameless.

A turbine-driven gas exhauster has been installed at
Dover for the delivery of gas from a storage holder to
two distributing holders 115 miles distant. The steam
turbine runs at 32,000 revolutions per minute and the
exhauster at 4,000 revolutions per minute.
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@ ovrespondence,

A Simple Boiler Packing.

To the Editor of the SCIENTIFIC AMERICAN :

I have read several articles in your valuable paper
on different kinds of packing for boiler manholes; and
I would like to offer one, which for cheapness and sim-
plicity, I believe hard to beat.

Take three pieces of strawboard—more often called
pasteboard—about 14 inch thick, each piece about 3
inches larger than the manhole. Glue these together,
making 3 inch thick, altogether, then with pattern
of manhole (this pattern with about 1-inch rim can be
sawed out of a thin board and kept for future use)
mark the strawboard when dry, and saw out with scroll
saw. =

This packing will not shrink and split open like the
ones made of wood. I have seen it used successfully
for nearly two years.

An old boilermaker)vwho is now boiler inspector for
this part of the State, told me it was new to him, con-
sequently it must be new to a great many.

Lafayette, Ind.,, March 30, 1905. R. B. GREGG.

R W
.

Determining the Date of Easter.

To the Editor of the SCIENTIFIC AMERICAN:

Those who are mathematically inclined will find the
following determination of Easter day interesting.
First, find the golden: number by adding one to the
number of the year and noting the remainder on divid-
ing by 19. For example, dividing 1906 by 19, the golden
number for the present year is seen to be 6.

Subtract the golden number from 20, multiply by 11,
add 16 (add 15 only for the year 1899 and preceding
years) and subtract a multiple of 30. The result gives
the day of March on which full moon happens. The
Sunday following the full moon that happens on or
after the 21st of March is Easter day.

For the present year the golden number was seen to
be 6. The product of 14 by 11, with 16 added, is 170.
Subtract 120,' and we have March 50 (April 19) as the
date of full moon. By reference to a calendar, the
19th of April is Wednesday. Sunday, April 23, is Eas-
ter day for the year 1905.

Readers may practise the rule by showing that in
1818 Easter fell on the earliest possible date, March 22,
and in 1943 it will occur on the latest possible, April
25. F. L. SAWYER MITCHELL.

Ontario, Canada.

The Intellectual Selection of Dogs.

To the Editor of the SCIENTIFIC AMERICAN:

I was much interested in Mr. Washburn’s criticism
of Mr. Burroughs’s article on the lack of intelligence
in animals. One thing, however, I do not understand:
Instead of being content with endless discussion of the
matter, as in the time of Aristotle, why do we not re-
sort, in this case as we do in other cases, to the experi-
mental method? The cause of the divergence of opin-
ion lies in the fact that the intellect of animals is
exceedingly inferior to that of man, but the former can
be raised by artificial selection. Why not apply it?
Then we could easily see whether the gain consists only
in increased reflex action, or whether there can be in
animals anything like the complicated reasoning pro-
cess which we witness in man. The dog would be a
suitable subject for the experiment. That animal has
been somewhat submitted te intellectual selection, espe-
cially by our prehistoric ancestors. In time of scarcity
of provisions, man helped with a life-saving morsel
mostly those dogs which were bright and affectionate.
I have witnessed the process still at work among the
numberless dogs of the peons of Spanish America. A
selective process of another nature further improved
our American dogs. Europeans notice that both dogs
and cats are far tamer, brighter, and more affectionate
in the United States than in Europe. It is evident that
the average dog which, at the price of a pecuniary sacri-
fice and of some inconvenience, was carried across the
ocean, was more loving and demonstrative than the
average dog which was left behind. But all that selec-
tion was unconscious and thereby slow. Let some uni-
versity found an institution for the intellectual selec-
tion of dogs. Let anybody who believes that he has an
extraordinarily bright dog .write to the institution,
state the feats on which he bases his belief, and loan
his dog for reproductive purposes. The careful selec-
tion of the offspring of such animals, their continual
cross-breeding with all other available canine geniuses,
would, after a dozen generations, create a race the form
and color of which nobody can foresee, but the average
intellect of which would probably be superior to that
of any dog now living. That such a race would greatly
help to solve many psychological problems is probable;
that it would, in numberless cases, supply us with com-
petent and faithful servants is certain.

GUSTAVE MICHATD,

Springfield. Mass., March 22, 1905,
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LIQUID FUEL BURNER.

In the accompanying engraving we illustrate an
improved device for burning oil and other liquid fuel.
The construction of the device is such that the oil will
be thoroughly atomized and mixed with air and steam

before reaching the burner. The mixture, it is claimed,”

will burn with a pure white flame entirely free from
smoke. The oil is admitted through the vertical pipe
at the bottom, and is heated by mixed steam and air,
which enters through the horizontal pipe shown.
Through a valve at the top of the oil pipe the oil
passes in a thin conical stream into the air pipe, whence
the combined oil and air pass up into the mixing
chamber, striking the convex upper surface of the lat-
ter. From this point the mixture falls in a spray
through the baffle plate A, which, as best shown in
Fig. 2, is formed with radial arms and slots. In pass-
ing through this plate the oil and air are still further
subdivided, producing a most intimate mixture of the
two fluids before they pass to the nozzle of the burner.
The nozzle consists of a slot cut into the outlet pipe.
The thickness of the flame is regulated by a threaded
plug, which may be screwed down into the pipe to
close the slot to any extent desired. The mixing
chamber is mounted to turn on the air pipe, so that
the burner may be swung to any required position.
The inventors have also designed a nozzle of the type
shown in Fig. 3, which may be used to produce a
vertical flame. We are informed that these burners
have been put to a long practical test with heavy Texas
oil, during which they were entirely free from choking.
The device burns all grades of oil with equal facility,
just enough steam being used to heat the oil and force
the mixture through the burner. Owing to the simple
construction, the apparatus may be readily taken apart
for cleaning purposes or repairs. The inventors are
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LIQUID FUEL BURNER.

Messrs. F. Richey and Thomas Daly, of 705 South Main
Street, Paris, Texas.

The Duxbury Reef: A California Phenomenon of
Singular Beauty.—Strange Curiosity of Bolinas
Bay.

BY 8. E. ST. AMANT,

Duxbury Reef, California, is familiar to people who
seek the vicinity of Bolinas for hunting and fishing.
It is not in the bay proper, but farther out, where it
catches the force of the incoming breakers. Only when
the tide is low can the reef be fully explored. Then
its somber rocks rise to the height of sublimity. As
the tide comes up, the reef seems to sink into the bil-
lows, until finally it is seen no more, and across its
crest the waters pass unrestricted. The same is true
of many a reef that mariners know and fear, but this
reef is not of the common sort. It is not a pile of rock
cast up only as a menace, but it seems to be connected
with the fires that glow at the interior of the earth; a
vent for the mysterious forces that press against the
crust of the globe and thunder in the vast depths for
exit.

The strata are similar to those of the mainland, be-
ing carbonaceous, interspersed with igneous rocks. A
sticky substance exudes, that trickles down the little
gullies, ever moving but deliberate as tar. This sub-
stance is inflammable. The touch of a match would set
it in a blaze. But that the tides wash over the reef
and clear it of the crude petroleum it would become so
steeped in it that it would flare like a mighty torch,
and, as cliffs on the coast of England have done, might
smolder for ages.

There are human relics at Duxbury Reef, but they
do not lend the strange spot any air of cheerfulness.
At lowest tide there are exposed the timbers of a
wreck, and beneath them are believed to be the bones
of ten seamen, who perished when the vessel went
down. Perhaps they had seen a beacon.

There are little fissures in many places on Duxbury
Reef, where the strata have been wrenched apart.
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‘When fishermen visit the place they cook their meals
over these fissures. They are not scientists, but they
accept the facts of nature with imperturbable calm.
They only know that on Duxbury Reef, where there is
not a fagot or a pound of coal, fuel is provided without
cost or trouble. They have only to apply a match to
one of the fissures, and a steady blue flame appears.

They use it, and do not take the trouble to extinguish
it. The waters do this for them. If the reef were only
higher, its blue flame would be perpetual. But the
tide is inexorable. It drives the fisherman back to his
boat, and one by one it drowns the blue flames of his
lighting.

There are traces of gold on Duxbury Reef. Once in
a while prospectors visit it, and they never have trouble
in finding color, but in a place that much of the time
is under the sea there is scant chance for mining. The
wealth of the reef must in all probability be found in
some form of petroleum, or the products of nature
always to be had where this material is abundant.
When a match at a fissure in the earth starts a blaze
that can only be put out by ducking, there is something
worth investigation.

All this does not explain the beacon that flared and
sputtered during the storm on Bolinas Bay. A party
of prospectors had visited the reef. They had sat on
its sterile outposts and caught gamy fish, which they
fried over the fissures. They had marveled at the
steady blaze, and in a wanton spirit of adventure had
used matches here and there till the deepening twilight
brought the reef into prominence. It seemed like an
isle wreathed and crowned in fire. The fissures spurted
flame. The dripping petroleum became tiny cataracts
of flames. The very rocks glared with an incipient
heat that awed the visitors. They feared that the reef
would become a torch and themselves be consumed.

Yet there were bold spirits among them inclined to
experiment. A piece of iron pipe was taken from the
boat and driven deep into a hole. The spouting flame
ran through it, and twelve feet higher than the highest
light this place of lights had ever known a new beacon .
saluted the growing night and the gathering tempest.
The prospectors left the reef and made for the shore.
The tide climbed up and up. One by one the fires ex-
pired with a hiss and a steamy jet, but above the reach
of flying surf the strange beacon remained. It was at
this the people on shore looked with questioning eyes.
They were accustomed to seeing the reef robed in.fire,
but the beacon puzzled and appalled them. The pros-
pectors, too, watched. They saw the blue gleams die
till the reef was not even a speck in the distance, and
their beacon seemed a will-o’-the-wisp stranded.

Then it fell and was seen no mere. The fury of the
waves had u?idermined the pipe, and the fury of the
wind had cast it down, while water had rushed into
the enlarged fissures, and the last spark had gone out
with an unheard hiss.

The men who had thrust the pipe into the fissure had
a purpose. It was not to give the people of Bolinas
something to stare at nor set mariners to searching
their charts for a record of the light. They ascribed
the possibility of igniting the opening in the reef not
to the pressure of crude petroleum, but to natural gas
that is often its accompaniment. They knew that at
the discovery of such gas, factories and cities had
sprung into existence. They knew that for. heat and
illumination, when it can be had, it is the cheapest
medium ever discovered.

The tube proved this theory, but the reef is still
untouched save by the sea fowl and the careless foot of

hunter and fisher.
~ - r———

The Current Supplement,

The current SupPLEMENT, No. 1528, opens with a
scholarly and well illustrated article on the Mycenzan
Palace at Nippur, by Clarence S. Fisher. The author
shows the striking resemblance between the architec-
ture of Mycen®z and of Nippur. Mr. R. Watson gives
some very useful hints on pattern making. Carl George
P. de Laval writes on “Pumping the Comstock Lode
Mines.” The effect of liquid air temperature on theé
mechanical and other properties of iron and its alloys
is exhaustively treated by Sir James Dewar and Rob-
ert A. Hadfield. The recent experiments on the nature
of magnetism conducted by Herr Zacharias are de-
scribed and illustrated at length by Emile Guarini.

-

Approximation to Square Root of a Given Number,

A number between 10,000 and 100.—Divide the num-
ber by that multiple of 10 whose square is the nearest
to but exceeds the number. Take one-half the sum of
the quotient and divisor.

A number between 10,000 and 100,000.—Divide the
number by 10/3 that multiple of 10 whose square is
nearest to but exceeds in value 1-10 the magnitude of
the half power of that which is desired. Take one-half
the sum of the quotient and divisor.

Lead has recently been added to the list of effective
ingredients of magnetic alloys, principally in connec-

tion with manganese and aluminium,
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ALCOHOL FROM SAWDUST.
BY OUR BERLIN CORRESPONDENT.

A highly-promising process for utilizing saw-mill
refuse has been developed by Prof. Alexander Classen,
of the Aix-la-Chapelle Technical High School, in Ger-
many. As the tests made in an experimental plant
have given satisfactory results, an industrial plant
where alcohol is produced from sawdust on a large
scale has recently been erected in this country.

The production of glucose or sugar from cellulose,
and its eventual conversion into alcohol, is a process
by no means novel. In fact, this was done by Mr. Bra-
connet as early as 1819, by treating the cellulose with
heated sulphuric acid. The sulphuric acid, however,
being a liquid, could not be removed from the resulting
splution without great difficulty, and only at an ex-
pense which rendered the process impracticable for
industrial purposes.

Prof. Classen conceived the idea of using, in the place
-of the liquid sulphuric acid, gaseous sulphurous acid,
as this will readily escape on the application of moder-
ate heat, thereby leaving the treated wood practically
free from any substances liable to prevent fermenta-
tion of the sugar therein. A plant for the manufac-
ture of alcohol from sawdust includes an
acid apparatus, in which the necessary solu-
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off from the cylinder into absorbing tanks in the acid
room, where 75 to 80 per cent of the gas is saved, and
may be used again. The digester and the surrounding
steam jacket having been blown off, the cover is re-
moved, and the digester is emptied of its contents,
which now resemble ground coffee. This material con-
tains the wood fibers and the converted cellulose, now
sugar, and various other separated or partially sepa-
rated products produced by the action of the acid and
the heat on the wood. The process is not carried out
as far as it is in pulp making, to which it bears some
similarity. The object is to convert only as much of
the cellulose into sugar as is practicable, and to bring
the process to a stop short of a point where the sugar
would be destroyed by a reversion.

The digester shown, while a somewhat crude arrange-
ment mechanically, contains all the essential connec-
tions and accessories. The gages are used for record-
ing the steam pressure in the jacket and the pressure
on the inside of the drum, and the temperature of the
same. There are pipes for introducing the gas and the
steam, and blow-off pipes for the same.

In the experimental plant the exhaustion battery,
as the outfit for washing the sugar from the sawdust
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pure water in order to complete the washing thor-
oughly. The process is continuous, and when the con-
tents of a vat has been treated with ten washings, it is
emptied out and refilled with fresh sawdust. Just be-
fore emptying, its charge receives fresh water, and
after refilling, receives the strong suga® solution.

The result of this process is a solution which con-
tains 450 to 500 pounds of sugar from a long ton of dry
sawdust. This sugar is of two kinds, pentose, which is
non-fermentable, and the other, amounting to 70 to 80
per cent, capable of alcoholic fermentation when
treated with yeast. The solution from the exhaustion
battery is pumped into a receiving tank, where it is
neutralized with carbonated lime. This is necessary
to prevent the acids, either the remains of the sul-
phurous acid, or certain acids derived from the wood
itself, from killing the yeast which is later added for
the purpose of fermentation.

From this neutralizing tank, the solution is pumped
into a fermenting vat. To the solution, now called
“mash,” yeast is added. It is kept constant at the
proper temperature, and fermentation commences in a
very short time. When it is completed, the product
passes to the still room, equipped with still condensers,

etc., as shown in the illustration. As afore-
said, this part of the process is in no wise

tion of the sulphurous acid gas in water is
made, and where the gas when escaping
from the boiler or digester is reabsorbed in
the water, and thereby saved for further
utilization; a revolving boiler or digester
similar in construction to those used in
making chemical pulp; an exhausting bat-
tery, consisting of a series of tanks through
which water may be passed, and in which
the sugar that has been produced in the
digester by the sulphurous acid gas may be
washed out; neutralizing vats, in. which. the
various acids in the solution are removed
or neutralized by the addition of carbonate
of lime; and finally, fermenting and still
rooms, where the process is completed ex-
actly as carried out in an ordinary distillery.

The sawdust is thoroughly mixed with the

different from that ordinarily used in
distilleries. The result is about 50 gallons
of crude alcohol or 25 gallons of absolute
alcohol from a long ton of sawdust.

The improvement in the output has been
so constant that it is believed that in time
the further development of the system will
enable the manufacturer to obtain 30 gallons,
and perhaps more, from a ton of sawdust;
but the results obtained so far are quite suf-
ficient to secure the entire approval of scien-
tists and of practical men who are familiar
with the manufacture and marketing of
grain alcohol. Comparing the original cost
of sawdust with that of grain, and the out-
put of alcohol from the former with that
from the latter, it seems that the new process
is destined in time entirely to supersede the
older one.

sulphurous acid gas and water, thus convert-
ing a portion of the cellulose into sugar.

Digester for Converting Sawdust (Cellulose) Into Glucose (Sugar).

T

One of the most important features of the

The stills and apparatus for preparing sulphurous acid are seeb at the right.

General View of the Aix-la-Chapelle Plant.

This sugar, of which about 85 per cent is fermentable,
remains in the sawdust, which is then introduced into
the exhaustion tank. Here the sugar is simply washed
out.

The digester or boiler in which the wood is first
treated consists of a revolving drum of iron, lined
with lead to resist the action of the acid, and sur-
rounded with a steam jacket, by ‘means of which it is
heated. This drum is nearly filled with sawdust. In
the experimental plant one charge consisted of about
400 pounds of the material. To this is added a weight
of the acid solution equal to about one-third of that
of the sawdust. The steam is turned into the jacket
and the drum set to revolving slowly, in order thor-
oughly to mix the contents. The steam in the out-
side jacket heats the contents of the digester to a
temperature of approximately 295 deg. F. The gas is
driven out of the water into the wood, so that it is
caused to act directly on the cellulose, converting it
into sugar. The pressure inside the digester, due to
the expansion of the gas, rises to 100 pounds or more
to the square inch. This part of the process lasts
three hours.

The sulphurous acid gas and steam are then blown
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is called, contains ten tubs or vats capable of holding
36 gallons each. It may be said here that in the com-
mercial plant, it is proposed to handle a long ton of
dry sawdust at a time, and the digesters and exhaus-
tion batteries will be proportioned according to this
supply of sawdust or other finely-divided wood. Saw-
dust is considered the best material, but particles of
wood up to a quarter of an inch cube, or a quarter of
an inch thickness, if in chip shape, appear to be
treated as successfully as the former. Each of the
tubs in the exhaustion battery in a plant of commer-
cial size would be enlarged to agree with the increased
size of the digester. They will be of a different shape
from those shown in the illustration, being higher and
smaller in diameter in proportion to their height. It
is now thought that this should be about nine feet, the
diameter five.

These vats are so connected by pipes and valves with
each other and with the pump, that the contents of any
one tub can be emptied into any other. The principle
of this part of the process is to bring the sawdust in
contact with' the solution already containing sugar, in
order to make the solution as strong as possible, and
further, to treat the nearly exhausted sawdust with

At the right : Exhauster for extracting sugar formed in digester. At the left: Alconol stills,
The Aix-la-Chapelle Experimental Plant.

process is the utilization of the sawdust after leaving
the exhaustion battery. While passing through the
various stages of the process it contracts in volume
from 25 to 33 per cent, while volume for volume its
fuel value is apparently unchanged. As a matter of
fact, apart from the cellulose which is removed, no
other component having a fuel value has been taken
out. If it is desired to use the sawdust as a fuel, it can
accordingly be turned back to the mill and burned
under the boilers after treatment, thus retaining the
original intention. The residue, however, retains un-
changed and practically undiminished in quantity such
components as make it available for dry distillation.
The treatment by heat and acid has left it dead and
without apparent elasticity. t{ can consequently be
pressed into briquettes without the use of a binder, and
this in itself is an exceedingly valuable properfy.

The first award of the John Fritz medal, which was
established by the professional associates and friends of
John Fritz, of Bethlehem, Pa., on August 21, 1902, his
eightieth birthday, to perpetuate the memory of his
achievements in industrial progress, has been to Lord
Kelvin.
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A COLUIIN OF HORSESHOES

In the town of Fort Collins, Col., the village black-
smith has created a curious but very appropriate sign.
In fact, it represents not only his industry, but the
many years in which he has been engaged in it. As the
illustration shows, on either side of the entrance to the
shop are pillars, which rise several feet above the roof.
From a distance they resemble box trees with the
branches closely cut, to give them an ornamental ap-
pearance. As a matter of fact, the columns are com-
posed of discarded horseshoes. As each is fully thirty
feet in height and five feet in diameter, a faint concep-
tion may be obtained of the immense number of shoes
utilized in constructing them, for each column was
built up by laying the shoes one upon the other with
their flat sides in contact. Through the center of each
column runs a wooden post, and the novel structure
has been formed by wiring the shoes to it.

The construction of the signs was begun when the
shop was opened for business. The columns have be-
come too heavy to be increased in height, and are
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be regarded as a guarantee of the commercial product;
nor is it prepared to indorse eaech and all of the some-
what extravagant claims occasionally made for this
discovery.
-_—-— —— - o—
A SPONTANEOUSLY-MOVING STONE BALL.

In the principal cemetery of Marion, Ohio, there is a
monument which has attracted a great deal of attention
for some time. It consists of a large stone ball, 36
inches in diameter, resting upon a heavy pedestal.
This ball is slowly turning upon its base, revolving
about a horizontal axis in a direction from north to
south, presumably by the action of the sun’s rays.

The monument was erected a number of years ago
by Mr. C. B. Merchant, a local banker, but it was not
known that it was turning until the spring of 1904,
when the cemetery employes noticed that it had appar-
ently shifted a little. Since that time it has been
watched and measured repeatedly, and it is established
beyond question that the stone is turning continually.

The ball was never securely fastened to the base, but
the unpolished spot seen in the il-
lustration was set in a socket, and

it was supposed that the friction

be sufficient to prevent any dis-
placement. At the present time,
however, the rough spot is nearly
half-way to the top on the north
side, and has moved over five
inches since the first of August.
There is very little chance for the
perpetration of a hoax in connec-
tion with this interesting phe-
nomenon, as the ball weighs
4,200 pounds, and would require
extensive machinery to move it.
A number of theories have been
advanced to account for the cause
of this natural phenomenon.
State Geologist Edward Orton,
Jr., in a letter to a member of
the cemetery association, says
that the rotary movement is prob-
ably due to two causes. First, the
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anchored by iron bands to the walls of the building.
THE GIANTESS ROSA WEDSTED.

The subject of the accompanying illustration is' a
Finnish maiden of twenty-four years, Rosa Wedsted,
native of a village near Helsingfors. She has already
attained the respectable height of 7 feet 2 inches and
is still growing. .

Neither her parents nor any of her four sisters and
brothers are above the average height, and until her
sixth year no intimation was given that she would
exceed the stature of the normal human being. From
that year she made rapid progress, and by the time
she had reached her fourteenth year she had attained
to the astonishing height of 5 feet 7 inches. Since
then she has been mounting upward slowly, having in
the last ten years added about 1 foot 7 inches, with
undiminished tendency skyward. The pe-

ball becomes more heated than
the heavy base, and consequently
expands more, giving rise to a
slight creeping. The ensuing contraction might not
be sufficient to take up the displacement caused by the
heat in the earlier part of the day. Secondly, we may
regard the circumference of the sphere as lengthening
out on one side, and giving rise to a pulling stress
between the ball and base upon which it rests.

Prof. Becker, one of the head physicists of the Geo-
logical Survey, and Prof. Gilbert, who is probably the
most prominent geologist in the Survey, have been con-
sulted upon this question, but without very satisfactory
results. Both were uncertain as to the cause of the
rotation of the sphere, save that there could be no
doubt that it is attributable to the action of the sun’s
rays. Prof.:Becker said that if the rotation were from
south to north, instead of being, as stated by our corre-
spondent, from north to south, he could more easily
understand the case, for then expansion of the sphere

of the two rough surfaces would"
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itself would be on the south side chiefly, so that lever-
age would be applied on that side, which might raise
the ball there, causing it to slip downward correspond-
ingly on the north side. Prof. Gilbert suggested that
there might be 'a difference between the cup-shaped

Since this photograph was taken the ball has rotated 14 inches eastward.

A BALL OF STONE THAT TURNS SPONTANEOUSLY ON
ITS PEDESTAL.

socket and the sphere, with a correspondingly imper-
tect fit and unequal friction on the two sides.

From the illustration it appears that there is a large
evergreen tree not far from the monument, and appar-
ently directly to the south of it. It has been suggested
that the monument is thus partly shaded at times, or
for a portion of the day, and that there is some con-
nection between this fact and the rotation. At present,
despite all these theories, there seems to be no satisfac-
tory explanation, and the phenomenon will probably
remain unexplained until it has been under close scien-
tific observation for a lengthy period of time.

—_— e ——
Luminous Phenomena of the Human SKkin.

In a recent issue of the Deutsche Medizinische
‘Wochenschrift Prof. Sommer records some interest-
ing observations made by himself on a luminous effect
produced after rubbing the human skin on incandes-
cent lamps. While grasping a small electric lamp
one night, the professor happened to observe that on
contact with his hand the bulb of the lamp would
show a luminosity comparable with a mist of light,
illuminating certain parts of the glass as well as higs
fingers, even before the electric current was com-
pleted. This remarkable phenomenon could
be produced several times by rubbing the

culiarity concerning her growth seems to be
limited almost exclusively to her Ilower
limbs. She possesses an extraordinary
length of leg, while the rest of her body and
arms seem to have extended but mildly in
comparison.

—— i r———————————
Inoculating Material for Leguminous
Crops.

The erroneous statements which recently
appeared in the public press regarding the
free and unlimited distribution of inoculat-
ing material for leguminous crops is likely
to cause those who apply for these cultures
to be disappointed. The publication of the
results obtained with pure cultures in inocu-
lating leguminous plants has resulted in
such a demand for this material that the
facilities of the Department of Agriculture
have been taxed to their utmost. It has
been impossible to meet the demand; in fact,
the total quantity which could be prepared
this season was promised early in February.

The patent which the Department holds
upon the method of growing and distribut-
ing these organisms was taken out in such
a way that no one can maintain a monopoly
of the manufacture of such cultures so as
to permit of its being taken up and han-
dled commercially. The commercial product
is being handled quite generally by seeds-
men. Upon application the Department
has furnished all necessary information to
the bacteriologists representing properly

electric bulb with the hand. It should,
however, be mentioned that not all electric
bulbs are suitable for the experiment and
that those which have been used for some
time and showing the well-known dark
coating of carbon particles are especially apt
to failure.

When rubbing a new or nearly new
lamp, containing no metallic conductors,
strongly on the skin of the forehead
or lower arm, and withdrawing the lamp
suddenly from the skin, the bulb will show
the luminous phenomenon. When with-
drawing the lamp and stopping it suddenly,
its outlines stand out distinctly illuminated,
while in the middle a bright spot is ob-
served.

If after rubbing the lamp on one part of
the body (e. g., the lower arm) some other
part as the cheek be touched with it, the
contact will even without any friction result
in a luminosity lighting up part of the face.
When breathing strongly on a lamp that
has been rubbed over some part of the body,
a distinct luminosity is produced.

According to Prof. Sommer the phenom-
ena in question would be partly of a physio-
logical character, that is to say, belonging to
the human or animal organism. On con-
tinuing his researches, he detected the photo-
graphic action of the luminosity, and as
part of the same phenomena can be obtained
also by friction on other substances, they

equipped concerns, but it cannot assume to
make any statement which could in any way

THE GIANTESS ROSA WEDSTED,

would seem to be partly due to some gen:
eral physical law.



The finished crest marks the high-water level of the Reservoir.

The 1000-Foot Spillway, Viewed from the Lake.

Difference of level between the water within the dam and the river at its toe is 120 feet. ANt
_Looking Down the Croton Vclley fr

- o Y.

The Uncompleted Sontherly Portion of the Dam ; Takes Place of Original Earth-and-Corewall Section. New Bridge Built to Carry the Highw
CLOSING OF THE CROTON DAM. BUILT FOR 1



roton Dam. Cross Marks Site of Submerged Dam.

One billion gallons per day are passing through the dam.
Looking Northeast Through Spillway Gap.

A Glimpse of the Reservoir Through the Spillway.

e water seen in the river has passed out through the three four-foot blow-off pipes.

m the Crest of the Spillway.

y Across an Arm of the Reservoir.

HE WATER SUPPLY OF NEW YORK CITY.

Croton Lake at its Broadest Point; 20 Miles Long and Holding 30,000,000,000 Gallons,
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CONCENTRATED TEA SLABS.

BY L. LODIAN.,
Compressed tea is common enough in Siberia, but so
far as I know an unknown commodity in this coun-
try. It is an ordinary black tea, which is very widely

SLABS OF TEA USED BY THE RUSSIAN ARMY

used by the Buriats of the trans-Baikal region, by
whom the herb thus prepared is drunk, flavored with
salt and sour cream. Sugar would be preferred, of
course, but it is either unattainable or too high-priced,
costing, as it does, from seventy-five cents to one dollar
a pound.

The specimen of compressed tea that is here pic-
tured is of a very good quality. Just now it is of inter-
est because it is used by the Russian officers in Man-
churia. The tea is compressed by superb modern
machinery, evidence of which is afforded by the splen-
did specimen of die sinking on the tablet itself. Such
has been the pressure employed, that the formerly soft
and yielding leaves assume the appearance of a hard
tile, which can with difficulty be cut with a knife. As
a general rule, a mallet or hammer is used to break off
a piece, very much as if the tablet were of stone.

The tea employed is a straight Suchong, which needs
no cream because nature has given it a slightly creamy
taste, and also one that is feebly saccharine, so that it
requires less sugar than other teas. In flavor this com-
pressed tea cannot be compared with the natural herb.
It is much flatter in taste, but possesses the same
stimulating properties. A piece the size of a thimble
is sufficient for a large, strong cup. No teapot is neces-
sary. Scalding water is poured on the nugget in the
cup, and in a few minutes the tea is ready.

No cementing agent whatever is used in compressing
high-grade teas—not even sugared water nor artificial
heat. The little heat that is generated in compression
starts the tannic acid in the leaves, which is all the
adhesive required to hold the block together. A tablet
thus compressed may be exposed to soaking rains with
little danger of injury. As a general rule, however,
compressed tea is kept in worsted bags.

The official Russian compressed tea, of which
the tablet here illustrated is a sample, is not ob-
tainable in Europe outside of Russia.

Scientific American

at £24. Now Messrs.r Maggs Bros. offer a copy at £19
19s., and Messrs. H. Sotheran & Co. another copy, for-
merly in the library of the late Prof. Williamson, at
£21. This latter is a remarkably fine clean copy with
broad margins, the page measuring 1114 inches by
73 inches. It has the usual emen-
dations in ink on pages 11, 22, and
200; but as it lacks the usual
emendation on page 47, where
“Non” is altered into “Aut,” it is
presumably an early copy from the
press. The title page is clean and
free from any inscriptions. It is to
be hoped that this copy will be se-
cured for some British library, and
not pass, like many literary tre_as-
ures, into foreign hands.—Electri-
cian.

A VERY RARE BRONZE CASTING.
BY J. MAYNE BALTIMORE.

Mr. Andrew Rudgear, a wealthy
art connoisseur of San Francisco,
Cal.,, has recently brought from
Europe a magnificent bronze door
which has attracted wide public at-
tention. It is not divided into pan-
els, as is the case with some of the
famous bronze doors of the best
period of Florentine art, but appar-
ently is cast in one whole piece, the subject being a
wild rout of Bacchus. The upper portion is occupied
by dancing nymphs and Menads, or bacchantes. The
center female figure holds aloft a wine cup, and pre-
sents a most graceful attitude of abandon to the spirit
of the grape and the dance.

The lower portion is similar in character, though
more sedate in action. The center of the door consists
of a satyr led in bonds by roystering bacchantes. These
figures are in strong relief, the satyr bending forward,
his feet resting upon a garland of flowers and clus-
ters of grapes, which carry the decorative motive to the
sides, where two other bacchantes are bearing vases of
fruit.

The composition is exceedingly bold and free, a great
many figures being employed; some holding aloft the
thrysus, or staff, entwined with ivy and surmounted
with a pine cone; others entwining their arms. and
bending in the dance, standing out from the back-
ground almost completely detached; while others, with
pipe and cymbal, disappear amid the profuse orna-
mentation of scrolls, vines, and flowers. Still, there is
no confusion in the design—everything lending itself
to the general effect of graceful movement and deco-
rative unity.

The casting of this door is not the least part of its
attraction. The modern method of casting bronze by
piece molds is pretty generally understood; and almost
anyone may perceive the great technical difficulties of
casting such a large and very intricate work as this
door. It is quite probable that what is known as the
cire-perdue or wax process was used. A more careful
examination of the bronze, and especially of the back,
which at present is covered by the wooden part of the
door, may throw more light on the subject.

So far as its origin or date of construction is con-
cerned, there is every reason to believe that it is of

ApriL 15, I9O5.

very considerable antiquity—belonging to the fifteenth
or sixteenth century. The surface, or patina, has taken
on a beautiful hue of mingled green, dark brown, and
gold, proclaiming its age and adding to the general
effect.

Just how Mr. Rudgear came into possession of this
treasure of art is quite interesting and—accidental.
He was traveling through Italy. When about twenty
miles outside of Florence, he came upon some work-
ingmen who were wrecking an old villa. While talking
to them, he incidentally learned of the bronze door that
had been stored in the cellar.

He immediately entered into negotiations, which
resulted in its purchase. As the government is deter-
mined to allow as few as possible, if any, rare works
of art to leave the country, Mr. Rudgear had much
trouble in securing his beautiful treasure from the

A VERY RARE BRONZE CASTING.

authorities. To make certain the genuineness of the
door, Mr. Rudgear had it examined and passed upon
by Prof. Italo Mario Palmarini, government inspector
of the Royal Galleries of Florence. Prof. Palmarini
pronounced it a magnificent specimen of the bronze art
of the fifteenth or sixteenth century.

Forest Fires Over Former Battlefields.
Forest fires are under ordinary circumstances suffi-
ciently dangerous to any one so unlucky as to be
caught within their circuit, but the
following statement proves that

A CURIOUSLY DISTORTED
LOCOMOTIVE.

Two trains figured in a collision
near Suisin, Cal,, in which one engi-
neer was killed and both locomotives
slightly damaged. The front end of
one of the damaged locomotives was
driven in. When it was taken to
the repair shop, some mechanic with
a sense of humor saw his chance for
playing a joke. With a few chalk
lines he gave the wreck a weird,
dragon-like appearance, which is ex-
cellently shown in the accompanying
photograph.

B L AL
Gilbert’s ‘“De DMagnete.

An unusual circumstance has
arisen in that* two different London
booksellers are offering for sale
copies of the rare Latin first edition
of Gilbert’s famous book. This book
i= much rarer than the first folio
Shakespeare, for while of that work
no fewer than 156 copies are known
to exist, there are only 68 copies
of the first folio Gilbert known,
and only two have been sold in the
book auctions during the last twenty
years. On the last occasion, nearly
three years ago, an inferior copy
fetched £15 10s. A year ago a
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W there are certain localities where
they may be attended with unsus-
pected peril. Some days ago, says
an exchange, the woods in the moun-
tains known as Loudon Heights, op-
posite Harper’s Ferry, took fire and
burned with great intensity. After
burning for some time a series of
explosions were heard, which startled
the inhabitants, and the concussion
was so great that it broke windows
in some houses in Harper’s Ferry,
across the Shenandoah. The ex-
plosions were caused by the bursting
of shells, which were thrown on the
heights at the time when General
Mills surrendered to Stonewall Jack-
son in 1862. These had failed to
explode when they were fired, and
had remained there for more than
forty years.

Berlin has'passed the two million
mark in the population of the city
proper. On Nov. 27, 1904, according
to the police, the register contained
the names of 1,998,436 persons, and
during the fortnight following, al-
lowing for the ordinary rate of in-
crease, the population had risen to
about 2,001,500. The adjoining sub-

West End bookseller offered a copy

A WRECKED LOCOMOTIVE THAT BEARS AN UNCANNY RESEMBLANCF T0 A DRAGON.

urbs have a population of mnearly
750,000 persons.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.

APPARATUS FOR CLOSING ELECTRIC
CIRCUITS.—R. DE LamPRrRECHT, Paris, France.
This invention relates to an apparatus for ef-
fecting upon the introduction of one or more
coins the closing of an electrical circuit for a
predetermined period. It may be used in con-
nection with any apparatus which, through the
insertion of one or more pieces of money, is
opened for use to the public for a certain time
specified in advance—as, for example, self-col-
lecting telephones, auxiliary illuminating de-
vices for railway-trains, etc.—but is particu-
larly suited to effect telephonic communica-
tions, for example, by means of the prepayment
of specified sum.

ELECTRIC HAMMER.—I.. PAULERO, Peters-
burg, Va. In the present patent this inven-
tor’s improvement has reference to electrically-
operated hammers, and the more particular
object of the invention being to produce a com-
paratively simple hammer very easily controlled
by the operator, and admitting of various de-
grees of adjustment.

Of Interest to Farmers.

PLOW.—D. G. BurgHART, Dayton, Wash.
One purpose of this improvement is to provide
details of construction for a plow that adapt
it for convenient and effective service as a hill-
side plow by affording means for quickly chang-
ing the moldboard and plowshare from one

- side of the plow-beam and to the opposite
side of the beam, so that by turning the team
and the plow around, the plow will operate to
turn the furrow over upon the one last plowed
and obviating the necessity of plowing around
a portion of the inclined land, as is required
by an ordinary plow used in hillside-plowing.

STACKER.—P. Brouk, Wilson, Kan. The
purpose of the inventor is to so construct the
stacker that it may be readily mounted upon
and as readily removed from the bed of an
ordinary farm-wagon and which can be made
very light, yet durable, and built quite high
without being cumbersome and also to so con-
struct the stacker that a folding conveyor is
employed in connection with an elevator, and
especially to provide a horse-power attach-
ment for driving the elevator and conveyor
aprons, which attachment can be quickly con-
nected with the framing of the machine or re-
moved therefrom.

SELF-FEEDER  FOR THRESHING-MA-
CITIINES.—J. Jirsa, Dorchester, Neb. The in-
ventor provides a feeder so constructed that
when a surplus of straw is fed to the band-
cutters by the bundle-carrier the cutters will
continue to act upon the bundles, but the mo-
tion of the carriers will be automatically
stopped until the normal amount of straw is
at the entrance to the machine and in position
to be delivered to the concave and cylinder, at
which time the driving mechanism for the car-
rier wil! again and automatically act to set
the carrier in motion, and prevent clogging and
ineffective work where the carrier connects
with the body of the machine.

FARM-GATE.—J. J. HINER, Woodstock, Ill.
The object of the invention is to provide novel
fixtures for a gate which are simple, practical,
durable, convenient to operate, and inexpensive,
which enable the easy opening and closing
movement of the gate, permit it to be closed
and supported at different heights from the
ground, and afford automatic means for lock-
ing the gate closed at different heights in a
way to resist the efforts of live stock to open it.

APPARATUS FOR DIPPING ANIMALS.—
11. W. BenNNETT, Rawling, Wyoming, deceased ;
D. CLARK, administrator. In carrying out this
improvement the inventor had in view as an
object the construction of an apparatus through
the medium of which animals may be quickly
and easily immersed in the bath, and with per-
fect safety, as the method commonly employed
by cattle-owners of forcing animals to jump
into the solution, at the risk of broken bones
and other injury, is obviated. Means are pro-
vided for keeping the cleansing solution at a
certain temperature.

GATE.—P. C. ForrusTHER, Steeator, I1l. In
this case the invention relates to improvements
in swinging gates for driveways, and of the
type designed to be opened and closed from
either side by a person in a vehicle, the object
being to provide a simple and positive mechan-
ism for causing the swinging movements with-
out binding or straining.

Of General Interest,

BUILDING-BLOCK.—E. . BENNER, Sar-
gent, Neb. It is the object of this invention
to provide an improved building-block adapted
to form a wall which shall be strong, durable,
firm, and provided with cavities or chambers
constituting vertical air passages whereby the
radiation of heat is prevented, fire and frost
resisted, and material saved.

HOOK AND EYE.—F. L. I’riest, Houston,
Texas. The object of the inventor is to pro-
vide features of comnstruction for a hook and
eye that enable rapid and cheap manufacture,
adapt these coacting parts to be readily en-
gaged with each other, be closed with a snap
by lateral pressure, that will not slacken or
have play where they engage each other, can-
not become accidentally detached, have resili-
ence between the engaged members that insures
their remaining connected, and does not permit

a gap between the dress flaps which the mem-
bers join together.

PUZZLE.—I. C. SCUDDER, Middletown, N. Y.
This invention relates to improvements in puz-
zles, an object being to provide a puzzle con-
sisting of two members so formed as to offer
some difficulty to attach them, and another
object is to provide a puzzle with an advertis-
ing device, thus making it useful as an ad-
vertising medium as well as amusing.

PROCESS OF REDUCING ORES.—D. R.
RoBERTSON, Leadville, Col. Mr. Robertson’s
invention pertains to processes for separating
the values of ores, placer-dirt, sand, and other
materials, it being particularly applicable to
those containing gold, silver, and copper. Its
objects are to provide a ready method of ef-
fectively releasing and recovering the values.

SIPHON.—J. J. PowERrs, Centralpark, N. Y.
One object of the invention is to provide a self-
charging siphon with a novel means for caus-
ing a quick action of the valve at the outlet
end. Another, is to provide at the inlet end
of the siphon a simple means for causing a
rotary motion of the liquid while passing
through the siphon, thus by centrifugal force
causing the liquid to impinge closely against
the interior of the siphon at all parts, and
effectually preventing the entrance of air when
the device is in operation, permitting a con-
stant and rapid flow.

BOTTLE.—R. J. MODESPACHER, Hoboken, N.
J. The object of the improvement is to pro-
vide a bottle more especially designed for con-
taining beer, lemonade, and like beverages, and
arranged to allow repeated filling and cleans-
ing the bottle by the bottler, and to permit
opening of the bottle by the consumer for pour-
ing the conteuats and to render it rather diffi-
cult, and hence unprofitable, for the consumer
to reuse and refill with same or other liquids.

PENCIL.—J. MaxaNT, North Adams, Mass.
In use when bringing the lead beyond the point
or to lengthen it the collar is moved inwardly,
releasing the lead from engagement with the
sections, the operating member being moved
toward the point to protect the lead the requi-
site amount. Not in use the lead may be re-
leased in same manner, and upon moving the
operating member in opposite direction the
lead may be allowed to fall between sections,
where it will not break or soil objects. The
eraser is used in the usual way, the sleeve
performing double function of holding parts
together and serving as protector.

SEWING-AWL.—M. R. Borkin, Denver, Col.
This invention relates to awls of that charac-
ter covered by a former patent granted to Mr.
Botkin. The structure is simple. Threading
of the needle can be accomplished easier than
in the prior patent, as the thread is passed
through a thread-passage between the jaws
before insertion of needle. The spool, while
securely fastened in place can be readily de-
tached by unfastening the projections and with-
drawing the pin. The jaws have a particular
construction. The annular shoulder limits in-
ward movement of the needle, so that it will
always be properly positioned. As jaws are
cut only to the circular jgw—head there are no
notches or slots in which thread can be readily
caught.

DISPLAY CABINET OR STAND.—F. R.
CURRIE, Mason City, Iowa. The inventor em-
ploys a cabinet or stand of special construc-
tion at both the front and sides thereof for the
reception and storage of tools or other articles,
the front being closed by suitable doors, while
the sides are closed by doors of special con-
struction to enable the ready display of sam-
ples of goods kept in stock or on sale. The
structure may be made of any material and of
any shape or size to suit the particular loca-
tion in a store.

PROCESS OF MANUFACTURING BRICKS
FROM REFUSE FROM COAL OR COKE.—J.
TIAMMERSCHLAG, Krutenau 7, Strassburg; H.
S. GErDpES, JR., Dobben 42, Bremen, and O.
DROSTE, Bremen, Germany. In the present
patent the invention comprises a process for
manufacturing coal bricks, which consists in
mixing coal or cokes smalls with peat and so-
lutions of alkalies, or of ammonia, drying the
mass if necessary, and pressing the same in a
suitable manner.

SUBWAY STRUCTURE.—J. SIMPSON, Vee-
dersburg, Ind. Mr. Simpson’s invention has
reference to such structures as culverts and
the like. Its principal objects are to provide
organization of this character which will be
strong and may be readily erected. The vari-
ous elements of his subway structure are pre-
ferably molded in: concrete, being ready to as-
semble at the time the ground is broken for
erection, this greatly facilitating . progress,
which -is of much importance in connection
with work upon railroads and highways.

FURNACE.—T. 8. CHAsSE, Salt Lake City,
Ttah. 'The object of the invention is to provide

a furnace for steam-hoilers and the like ar-
ranged to insure complete combustion of the
burning fuel, to prevent the formation of smoke,
and to utilize the burning fuel to the fullest
advantage, and to keep either one or two fire-
boxes in action under the steam-boiler.
TRANSOM-OPERATOR.—W. LcksTEIN, Lon-
don, England. The invention relates to mech-
anism for operating such closures as transoms,
and has for its principal objects thé provision
of a simple apparatus, smooth and noiseless in
action. A form of groove accomplishes the
movement with comparative quickness. If de-

sired the resistance may be reduced by decreas-
ing the pitch of the groove. If the operating
member displays any tendency to slip ﬁpon the
pulley, this may be overcome by substituting
for a cord a chain, coacting with a toothed
wheel.

Machines and Mechanical Devices.

MACHINE FOR CUTTING BUTTER.—
C. F. HELFLINGER, Elizabeth, N. J. One pur-
pose in this case is to provide a compact ma-
chine so constructed that butter in bulk may
be placed in the machine and fed up to verti-
cally-disposed knives, which separate the upper
portion of the body of butter into divisions
and to provide horizontally-operating knives
which, when the upper portion of the body of
butter is vertically divided, act to horizontally
sever the butter in bulk, thus dividing the
upper portion of the bulk into a given number
of pats.

BUTTER-CUTTING MACHINE.—C. F.
HELFLINGER, Grand Rapids, Wis. The purpose
of the improvement is to provide a machine
for cutting pats of butter from bulk, which
machine is not only of simple and durable con-
struction, but can be conveniently and expedi-
tiously operated to continuously feed a mass
of butter to a predetermined outlet and cut
from the mass that portion of the butter
which is pressed through the outlet.

ATTACHMENT FOR SPINNING-MULES.—
J. Bonp and L. H. BonNp, Waterloo, N. Y. In
this case the invention relates to spinning;
and its object is the provision of a new and
improved attachment for spinning-mules to se-
curely lock the carriage in position when
stopped to prevent rebound of the carriage and
imperfect formation of the yarn.

PRINTING-COUPLE APPLIANCE.—F. E.
KempPr, Boston, Mass. The object of the in-
vention is to provide a printing-couple appli-
ance arranged to permit quick adjusting of the
printing-cylinder relative to the inking appa-
ratus and the impression-cylinder to enable the
printer to conveniently and easily ‘‘make
ready,” and insure perfect impressions. This
is a division of the application for Letters Pat-
ent of the United States for a multicolor-print-
ing press formerly granted to Mr. Kempf.

WEIGHING-MACHINE.—A. G. WITEK, New
York, N. Y. The invention pertains to spring-
balance weighing-machines, and has for its ob-
ject to provide an accurate method of ascer-
taining the weight of human beings or other
bodies, objects, and substances of various kinds.
A further object is to provide a device that
may be used as an article of furniture—such,
as a chair or table—without detracting or de-
parting from the general character of such
articles.

TYPE-WRITER PLATEN.—C. H. STUART,
Newark, N. Y. The objects of this improve-
ment are to provide a platen or roll which shall
permit the type to strike the surface thereof
at differan+ points, and thereby increase the
durability of the platen. Ordinarily in type-
writers periods and other characters strike
continuously on the same series of points on
the platen and gradually form depressions in
the surface of great depth, which necessitates
frequent renewal of the platen, and keeps it
constantly in a roughened condition.

DOUBLE ROTARY FORCE-PUMP.—J. R.
NoRTON, San Antonio, Texas. The aim of this
inventor is to provide a new and improved
double rotary force-pump which is simple and
durable in construction, not liable to get out
of order, very effective in operation, and ar-
ranged tc render the pump positive in its
action, and to prevent any loss of power. The
stream sucked up and forced out by the action
of the pump is continuous.

PRINTING-PRESS CYLINDER.—G. K. HEN-
DERSON, New York, N. Y. The object of this
improvement is to provide a cylinder for print-
ing which will not have certain undesirable
features, but will have the advantage of em-
ploying a speedy and economical gystem of
using thin, flat, flexible plates of zinc or alum-
inium at present in use for lithographic or
printing purposes, and having novel means for
bringing the whole into exact register.

APPARATUS FOR COOLING LIQUIDS.—C.
GRrOHMAN, Carteret, N. J. In the present pat-
ent the invention relates to apparatus for
cooling water used for cooling purposes in con-
densers and other machines. The object of the
invention is the provision of a new and im-
proved apparatus for cooling a liquid in a very
simple and inexpensive manner, and mainly by
the use of atmospheric air.

LEATHER-POLISHING MACHINE—W. H.
GerriTY, New York, N. Y. The apparatus com-
prises a framing having two endless chains run-
ning on sprockets arranged in vertical planes,
the chains carrying the skin-sustaining boards,
so that by this means the hides are moved
through the machine, the hides being manually
placed on and removed from the boards. On
the framing are arranged one or more pairs of
polishing-rollers. These rollers are arranged
to have the skin-carrying boards passed between
them, and are driven revolubly, so that as the
boards carrying the skins pass between the
rollers the rollers act on the skins to attain the
result.

CALCULATOR.—R. N. Co0o0PER, Saybrook,
I1l. This invention pertains to registers, and
more particularly to slide-rules; and its object
is to provide a new calculator designed for ob-
taining mathematical computations, such as

multiplication and division, raising a.-number
to a given power, extracting roots, ﬁndipg the
natural sine or tangent of an angle, and. glso
the logarithm of a given number. )

FRUIT-PRESS.—I1. BOLLWEBER, Spokane,
Wash. In this case the invention refers to im-
provements in machines for pressing juice from
fruit or fruit-pulp, the object being to provide
a press of simple and inexpensive construction,
anl by means of which the juice may be rap-
idly and uniformly pressed out.

Prime Movers and Their Accessories,

BOILER-FEEDER.—C. E. FinNcH, Forney,
Texas. In the present patent the invention is
in the nature of a novel feeder for supplying
steam-boilers with water in an automatic man-
ner by gravity, so as to maintain the water in
the boiler at a practically uniform level. The
feeder works equally well with any chamber
having an inlet check-valve.

TOOL FOR OPERATING UPON BOILER-
TUBES.—J. L. SmitH, Eureka Springs, Ark.
Mr. Smith’s invention relates to tools for use
in removing tubes from the flue-sheets of boilers
and in applying new tubes. With this com-
bination-tool the whole operation of cutting
out the old tube and inserting the new may be
performed, and the elements which carry out
the various operations may be quickly assem-
bled, and will operate under application of
comparatively low power.

PNEUMATIC ACTUATING DEVICE FOR
THE REVERSING-GEARS OF LOCOMO-
TIVES.—F. WaArTHER, Canal Dover, Ohio. In
carrying out the present invention the inventor
has in view as an object the provision of a
new and improved pneumatic actuating device
for the reversing-gear of a locomotive arranged
to permit the engincer to quickly reverse the
engine whenever desired without exerting much
physical force.

SLIDE-VALVE MECHANISM FOR STEAM-
ENGINES.—F. E. SmiTH, Munnsville, N. Y.
Locomotives now in general use are so designed
that when the stroke of the inlet-valve is re-
duced to lessen the amount of steam admitted
upon each stroke there is a similar reduction
of the stroke of the exhaust-valve, and for any
reduction of the amount of steam admitted to
the cylinder there is a corresponding reduction
of the exhaust. This is exceedingly undesira-
ble, because the steam in front of the piston
opposes a considerable resistance to the move-
ment of the latter. In the present invention
this objection is overcome by providing a sep-
arate inlet-valve and exhaust-valve for each
engine-cylinder, independent mechanism, pre-
ferably comprising link-motion devices for re-
ciprocating said valves, and mechanism for re-
versing the stroke of both valves simultan-
eously, which permits the reduction of the
stroke of the inlet-valve without affecting in
any way the stroke of the exhaust-valve.

Railways and Their Accessories.

RAILROAD-FROG.—P. KyLe and J. R.
CrEss, Coalbluff, Ind. An object of this in-
vention is to provide a frog for railroad-
switches which shall have its movable part
locked when in use against any tendency to be
moved or tilted by the lateral outward force
of the car-wheel flanges when passing over the
same. Means are provided by which the mov-
able part of the frog shall also be automat-
ically clamped to the fixed part thereof by
said lateral outward pressure of the wheel-
flanges in proportion to force of said pressure.

SELF-OILING CAR-WHEEL.—E. T. THAY-
ER, Charleston, W. Va. The object of this im-
provement is to provide in a car-wheel of the
same general type as that for which Letters
Patent were formerly granted to Mr. Thaycr,
a novel removable closure-cap at the outer end
of the wheel-hub to facilitate the cleaning cf
the oil-chamber within the hub and to provide
for the introduction of oil within the chamber
with less difficulty than in the wheel in the
above-mentioned patent.

AIR-BRAKE.—H. MiInNNICK, Laredo, Texas.
This is an attachment to be applied to the
usual automatic air-brake system having com-
munication with the train-line auxiliary reser-
voir and triple exhaust, and by means of which
the pressure may be held in the brake-cylinder,
keeping the brakes applied while the train-line
pressure is raised and the auxiliary reservoir
recharged, after which the brake-cylinder pres-
sure may be released at will, permitting all
the parts of the apparatus to resume normal
running and released position.

Pertaining to Vehicles.

TIRE-PROTECTOR.—N. CAMPBELL, Hliza-
bethtown, Ohio. The invention refers to pro-
tective devices or armor for rubber tires, pneu-
matic, solid or partially solid, or such yield-
ing or elastic tires as are used upon automo-
biles and other road-vehicles. The purpose is
to provide a readily-applied device constructed
in sections, one having limited movement over
the other, which device when applied to a tire

-will completely cover and protect it from punc-

ture and direct wear without in any manner
detracting from the elastic qualities of the
tire.

Designs.

DESIGN FOR A BACK FOR HAND-MIR-
RORS, BRUSHES, OR SIMILAR ARTICLES,
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—M. T. GoLpsMITH, New York, N. Y. This is

an ornamental design for a back for hand-mir-
rors, brushes or similar articles. The mirror
portion is circular with a graceful handle. A
beautiful figure of a lightly-clad female is ex-
tended amid encircling flowers.

NoTe.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of the paper.

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
will tind inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
ing theinformation. in every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marne Iron Works. Chicago. Catalogue free.

Inquiry No. 6712.—For manufacturers of lead
pipe making machinery.

Forbridge erecting engines. J. S. Mundy, Newark, N. J.

Inquiry No, 6713.—Wanted, address of parties
weaving cotton tubing in 24-inch lengths or longer.

‘0. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 6714.—Wanted, address of parties
making or selling spring motors.

Perforated Metals, Harrington & King Perforating
Co., Chicago.

Inquiry Neo. 6715.—For manufacturers of small
chains, like bicycle chains, small enough to take place
of tape which operates typewriter carriages.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Inquiry No. 6716.—For parties having good rub-
ber reclaiming process.

Commercially purenickel tube, manufactured by The
Standard Welding Co., Cleveland, O.

Inquiry No. 6717 .—Wanted, address of violin
maker’s tools.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 6718.—For firms in United States
manufacturing apparatus for the dry distillation of
wood, for producing alcohol, charcoaland other pro-
ducts.

The celebrated * Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Machine Company,

Foot of East 138th Street, New York.

Inquiry No. 6719.—For manufacturers of ma-
chines making shipping tags.

Gut strings for Lawn Tennis, Musical Instruments,
and other purposes made by P. F. Turner, 46th Street
and Packers Avenue, Chicago, Ill.

Inquiry No. 6720.—Wanted, address of manufac-
turer or dealer in water glass.

In buying or selling patents money may be saved
and time gained by writing Chas. A. Scott,719 Mutual
Life Building, Buffalo, New York. ’

Inquiry No. 6721.—Wanted, address of firms
manufacturing or seiling devices for printing quota-
tions, ete., on postal cards with metal or rubber type.

We Manufacture on Contract anything in light Hard-
ware. Write us for estimates. Edmonds-Metzel Mfg.
Co., 143153 South Jefferson Street, Chicago.

Inquiry No. 6722.—Wanted, address of manufac-
turer of railway ticket machines.

‘We manufacture iron and steel forgings, from twenty
pounds to twenty-five tons. Crank shafts of all varie-
ties. Erie Forge Company, Erie, Pa.

Inquiry No. 6723.—Wanted, oyster baskets in
pints and quarts made of white paper with thin copper
wire handles.

The SCIENTIFIC AMERICAN SUPPLEMENT is publish-
ing a practical series of illustrated articles on experi-
mental electro-chemistry by N. Monroe Hopkins.

Tnquiry No. 67:24.—For manufacturers of bullet-
proof felt.

Sheet metal, any kind, cut, formed any shape. Die-
making, wire forming, embossing, lettering, stamping,
punching. Metal Stamping Co., Niagara Falls, N Y.

Inquiry No. 6725.—Wanted, manufacturers
good reliable air guns, also 1ovelty manutacturers,

FOR SALE. Full rights Patented Steam Cooker.
Novel, useful, practical. Big demand certain. Writefor
terms. W. L. LIGGINS, 1413 Poplar St., St. Louis, Mo.

Inquiry No. 6726.—Wanted, electric and combi-
nation fixture, parts, fittings and electrical supplies ;
also electro-plating equipment and supplies.

WANTED.—Colonial silverware. Any one wishing to
sell any authentic silver ‘made in this country during
the eighteenth century, please communicate with C. A
M., Box 773, New York.

Inquiry No. 6727.—For manufacturers of any
kind of amusement device operated by dropping a
coin in & slot.

Manufacturers of patent articles, dies, metal stamps
ing,screw machine work, hardware speciaities, machine
ery and toois. Quadriga Manufacturing Company, 18
South Canal Street, Chicago.

Inquiry No. 6728.—For manufacturers of hand-
operating machines for planing wood fioors.

You can renta well equipped private laboratory by
day, week or month from Electrical Testing Labor-
atories. 548 East &0th Street, New York. Absolute
privacy. Ask for terms and facilities.

Inquiry No. 6729.—For manufacturers of a de-
vice for sawing stone by means of a wire.

Space with power. heat, light and machinery, if de-
sired, in a large New England manufacturing concern,
having more room than is necessary for their business.
Address Box No. 407, Providence, R. L.

Tnquiry No. 6730.—For manufacturers of spoke-
turning machines.

W ANTED.—Representative to seil our spinning. weav-
ing and batting machinery, by oldest firm in France
and Germany. Graud prize awarded Paris Exposition,
Address Steeg, 563 William Street, Buffalo.

Inquiry No. 67:31.—For the best mixing vats, air
compressors, washers, ete., for a dynamite plant.

Splendid opening for a high-grade mechanical engi
neer, who has had a broad experience in managing ma-
chine shops, the manufacture of machinery, engines
and metal specialties. Applicants must bein prime of
life and now employed. Preference will be given to
applicants who have had modern scientific training in
mechanical schools of high standing. Unqualified re-
ferences will be exacted. All communications received
will be regarded as strictly confidential. Address

Mechanical Engineer, Box 773, New York,

of

L
Noles '\
and Quer:es.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not for publication.

Referenceks to former articles or answers should give
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in wind that
some answers require not a littie research, and,
though we endeavor to reply to all either by
letter or iu this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may be
had at the office. Price 10 cents each.

Booksireferred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinetly
marked or labeled.

(9605) C. J. J. Co. says: Can you do
us the favor to answer in the columns of your
paper the following question? We desire to
know how much water will be lifted by a simple
undershot wheel having straight paddles, 14 in
number, symmetrically spaced around the wheel.
The wheel is 14 feet in diameter with paddles
6 feet long and 16 inches wide. The wheel re-
volves eight revolutions per minute and dips
into the canal carrying water 16 inches deep,
the ends and edges of the paddles fitting the
canal quite closely, not more than 14-inch
slack showing at any point. The canal is
curved to compel the wheel to lift the water
2% feet so that the total duty is a lift of 214
feet for the width of the wheel. Can you give
us an opinion as to the amount of water that
would be lifted by such an apparatus, and
the power required to operate it? A. If we
understand your question aright, the wheel is
to be driven by external means, and used in
a sense as a pump to lift the water in the
canal up a curved incline two and a half feet.
If this assumption is correct, and if there is
no slip between the water and the paddle wheel
and no leakage past the paddles, 2,500 feet
of water will be lifted per minute, which would
require, if the efficiency of the apparatus were
perfect, 12% horse-power. As a matter of
fact, however, there will be a certain amount
of leakage past the paddles, amounting to 10
per cent, or possibly 20 per cent. This would
decrease the quantity of water actually lifted
from 2,500 to 2,250 cubic feet, and as the
efficiency of the apparatus is not perfect, it
will require more power by a considerable
amount. The efficiency of this device would
probably not be far from 55 or 60 per cent.
This would increase the power actually re-
quired to drive the wheel to from 16 to 20
horse-power. In order to have a reasonable
margin of safety, it would be well to allow
25 horse-power. If this device is to be used,
it will be necessary to either use buckets in
place of flat paddles in the paddle wheel, or
else to have paddles considerably wider than
16 inches, or else to have them made with a
piece at right angles at the top of the paddle
to prevent the water from running back over
the top of the paddle after it has been lifted
a portion of the way up the incline.

(9606) E. S. asks: Will you kindly
give me the scientific reason for the hour be-
fore dawn being the darkest and coldest, par-
ticularly the former? A. We do not know any
scientific reason for the belief among people
that the hour before dawn is the coldest and
darkest. The popular proverb is, “It is always
darkest just before dawn,” which we always
understood to refer to the mental attitude of
a man who is hard pressed and finds help. The
coldest hour of the night is found to be from
3 to 4 A. M. The darkest hour is when the
sun is furthest below the horizon, or mid-
night. We do not see any other scientific con-
clusion. All daylight is gone from the at-
mosphere after the sun is 18 deg. vertically
below the horizon, the time which marks the
end of twilight of evening and the beginning of
the morning twilight. Between these two times
it is deep night and there is no reason why
one of the hours should be darker than an-
other. *

(9607) W. A. P. asks: I am building
a 12-inch spark coil according to Allsop direc-
tions. What test can I make to find if I
have a good or perfect condenser? If I put
250 volts 1 lamp in series across the foil ends
I get no trace of leakage or short circuit,
but 110 alternating lamp series does not light
the lamp, but there is a big leakage—so much
that it cannot be held in the hand. T refer to
using the condenser only, as the coil has not
yet been built. I have 20 sections secondary
built on the primary and receive only 34-inch
spark with or without condenser, the maximum
number being 96 sections. Does this appear
right? A. The leakage of a condenser is found
by charging it and discharging it immediately,
then charging it and leaving it for say 15
minutes and discharging it again. The ratio
of the discharge gives the leakage. There is
no way of finding the leakage without proper
instruments to measure with. We do not see
any proof of leakage in what you write, though
what you say is not clear. If you mean that

a direct current of 220 volts shows no leakage,

while with an alternating current 110 volts
gives effects across the condenser, we reply

that an alternating current does not charge a

condenser at all. A condenser is not used on
a coil when the alternating current is used
with it. Without instruments or means of
measuring the condenser you should make sure
of each sheet of the paper, make the condenser
as well as possible and rely upon the thorough-
ness of your work.

(9608) A. B. asks: Two weeks ago I
purchased from you Hopkins’s ‘“Experimental
Science.” In the description of the 34-horse-
power motor in Volume I., I find a few dimen-
sions missing: 1, Diameter of poles of fields.
2. Width of coils on poles and number of lay-
ers of wire on same. 3. When soldering wires
to bars of armature, should both ends of twisted
wires (when cut apart) be connected to same
bar? If not, how should they be connected?
4. What thickness of leather board should be
used for the lining of armature grooves? 5.
Must there be an insulation between armature
disks and sleeve? 6. Total thickness of disk
(not counting flange and nut of sleeve). T.
In Fig. 498 on page 514, should first coil go
from 18-1 to 9-8 as shown, or from 18-1 to
10-9? 8. What size wire should be used for
spring of carbon brush? 9. Diameter of driv-
ing pulley. 10. Should field magnet be of
wrought iron, or would cast iron answer the
purpose? 11. Is it necessary that there be In-
sulation between each layer of wire in arma-
ture and also in field? 12. Would you please
give me data for the construction of the
rheostat—wire, etc.? A. The dimensions of
the parts of the motor described in “Experi-
mental Science,” Volume I., page 510, which
are not given in the list of sizes, may be deter-
mined by measuring drawings in which the
parts appear with others whose dimensions
are given. Thus in Fig. 497a, the diameter of
the pole pieces can be found from the diameter
of the field-magnet drum. You will find them
to be 2% inches. From the same figure the
thickness of the field coils is determined to be
1 inch. We do not know the number of layers
of wire in each field coil, but you must wind
17% pounds in each coil. The number of layers
will be determined by your skill in winding the
wire closely. In soldering the wires to the
bars of the armature, solder the end of one coil
and the beginning of the next to the same bar.
Any thickness of leather board may be used
which will not be cut by the wire in winding.
A piece of the thickness of heavy paper should
be sufficient. No insulation is required be-
tween the armature disks and the sleeve. It
would have been specified had' it been required.
We do not know the number of armature disks
which will be required to fill the space allotted
to them on the sleeve. No. 25, B. & S. gage, is
0.0179 inch thick. Slight inequalities and
roughnesses will probably prevent you from
bringing the disks into actual contact all over
their surfaces and so you will not get the total
number into the core which this thickness
would indicate. The coils of the. armature are
to be put into the slots as given in the winding
plan. Follow the directions closely. For a
spring  upon the carbon brushes several sizes
of wire would do equally well. No. 16 or 18
will answer. The driving pulley should be of
a size to produce the proper speed in the ma-
chine to be driven by the motor, which is to
give 1,600 turns per minute. From this you
can calculate the diameter of the pulley re-
quired. The field-magnet frame is of cast iron.
The cut shows the mark where the two parts
of the pattern came together in molding for
the casting, in Fig. 497. The insulation be-
tween the layers of wire in all the coils is
thick shellac, which is dried by baking the
coils after they are wound. We have no data
for the rheostat. TUsually a rheostat giving
three speeds is purchased. One with the coils
imbedded is to be preferred.

(9609) G. C.T. asks: Will you kindly
answer through the notes and queries column
the following questions? 1. While trying to find
the direction of magnetic lines of force in the
fields of a small dynamo I used a hand compass,
and after letting the compass touch the poles
a few times I found that the north.end of the
needle had been influenced some way and would
be at rest only when pointing due south. The
compass is still in that condition. Please ex-
plain reasons for this and a way to chdnge
needle back to original condition. Compass
is inclosed in brass case and with what I
suppose is a steel dial. A. The needle of your
compass has its magnetism reversed by the
dynamo field in some way, so that the former
north end is now south. To restore it to its
former polarity, place the compass so that
the needle cannot turn and bring the end which
you wish to have north against the south or
minus pole of the dynamo. In a short time
the needle will be charged in the proper di-
rection. 2. Is it necessary with a series-wound
dynamo to have the external -circuit closed
when starting, provided the field coils are
separately excited? A. It is necessary to have
the external circuit of a series dynamo closed
when it is started. It will not generate
E. M. F. on open circuit, since no current can
flow around the field until the external circuit
is closed. It is not the same with a shunt
machine, which has its field circuit always
closed. 3. Are series or shunt wound field coils
best adapted for dynamos that dre direct con-
nected, or does the manner of winding affect
the coupling of dynamos in any way? Haw-

king’s “Catechism of Electricity,” page 157,
states that dynamos of the under type are in-
variably used for direct connections but does
not say whether manner of winding affects this
or not. A. Series-wound dynamos are not used
in parallel or coupled together, because if
either generates too little current that fact
reduces its power to generate still further
and finally reverses the machine, which short-
circuits the system. These matters are fully
discussed in Crocker’s “Electric Lighting,” two
volumes, which we can send for $6.

(9610) A. L. R. asks: 1. In running
levels for a waterway of considerable length,
like the Panama Canal, is not the rotundity of
the earth an important factor that must be
considered? A. In running levels for water-
ways of considerable length the line which is
actually run is substantially a circle whose
center is the center of the earth. The sites
taken by the instrument between successive set-
tings are so short that the curvature of the
earth does not appreciably affect them, and at
each new setting of the instrument the line
of the level is parallel to the circumference
of the earth at that point. 2. If it were pos-
sible to stretch a wire, perfectly taut, across
a lake ten miles in width, so that it is per-
fectly level and absolutely without sag, would
it not be necessary that the shore end of the
wire be anchored at an elevation of not less
than 16 2-3 feet above the water to prevent the
immersion of the wire at the center of the
lake? A. If it were possible to pass a perfectly
straight line across a lake ten miles in width,
the anchors must be elevated not less than
16 2-3 feet above the water to prevent the
line from going below the level of the water
at the center. 3. An extensive and perfectly
level plain is traversed by a range of moun-
tains ; to pierce which, for a railroad, requires
a tunnel ten miles in length. If such a tunnel
is excavated with a floor perfectly level, as
indicated by the surveyors’ level or by ‘tees”
Placed at both ends and the center, assum-
ing the possibility of sighting that dis-
tance, would not the center of the tunnel
be lower than either end or than the
plain outside, and would not the water in the
tunnel drain toward the center? Would the
specific gravity of an object placed in the cen-
ter of the tunnel be affected by the super-
incumbent weight of the mountain mass? A.
If the tunnel which you mention were to pierce
a range of mountains ten miles long, it would
not go in a straight line with the mountain,
but be an arc of a circle whose center was the
center of the earth, or else, as a matter of
good engineering practice, it would be enough

higher in the center, than indicated in the
above statement, to allow drainage in both
directions. If such a tunnel were excavated

with a surveyor’s level stationed at the point
where the range of mountains left the level
plain on one side, it would come out on the
other side of the mountain range 65 feet above
the plain. If the tunnel were excavated in an
exact straight line from the plain on one side
to ‘the plain on the other, at the entrance of
the tunnel on either side there would be a
down grade of 65 feet in ten miles, or 6%
feet to the mile. The tunnel would be level in
the center, and would be at that point 16 2-3
feet below the surface of the plain. The specific
gravity of an object placed at the center of
the tunnel would be slightly less than outside
on the plain, because of the influence of the
mountain.

(9611) H. M. says: Please give the
best receipt for making whitewash for outside
work. A. A good durable whitewash is made as
follows : Take 14 bushel of freshly burnt lime,
slake it with boiling water; cover it during
the process, to keep in the steam. Strain the
liquid through a fine sieve, and add to it 7
pounds of salt previously well dissolved in
warm water; 3 pounds of ground rice boiled
to a thin paste and stirred in boiling hot;
1% pound powdered Spanish whiting; 1 pound
clean glue, which has been previously dissolved
by soaking it well, and then hanging it over a
slow fire in a small kettle, within a large one
filled with water. Add 5 gallons of hot water
to the mixture, stir it well, and let it stand a
few days covered from dirt. It must be put
on quite hot. For this purpose it can be kept
in a kettle on a portable furnace. About 1
pint of this mixture will cover a square yard.

(9612) C. F. writes: Some time ago
I read about a liquid or composition which
placed into a tree stump or roots would rot
and thereby destroy them. Could you explain
this or any other similar process of destroying
tree stumps? A. In the fall bore a hole in the
center of the stump, about 18 inches deep and
1 to 114 inches in diameter. Put in about 2
ounces saltpeter, and fill the hole with water;
plug it up tight. In the spring take out the
plug, pour in 8 or 10 ounces petroleum, ignite,
and the stump will smolder, but not blaze, to
the extremities of the roots, leaving only ashes.
Dynamite is also extensively used.

(9613) W. B. asks: 1. A chicken
gains about twice in weight for the first twenty-
four hours after hatching. What do they live
on, as they do not eat anything? A. It is
true that chicks can go for several days with-
out food, as there is sufficient of the egg left
in the stomach to supply nutriment. They
will eat on the first day, however, if food Is
provided. Chicks almost double in size the first
day, owing to the organs being relieved from
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the compression of the eggshell, and as the
down on the chick dries, it fluffs out and adds
to the apparent size. It may be that in in-
dividual instances they double in weight, but
it is far from true as a general rule. We
have known cases where the reverse was true.
Where too much moisture has been kept in the
incubator, the egg does not dry down enough,
and the chicks hatch in a swollen, puffy condi-
tion. During the first day the surplus water
in them evaporates, so that they shrink, and
weigh less than when they were hatched. It
may be true, too, that when there has been
too little moisture in the incubator, and the
eggs thave been dried down too much, the
chick will absorb moisture after being hatched
and so increase in weight. Where the chick
has been hatched under a hen, or where the
conditions of moisture have been kept just
right in the incubator, there will be very little,
if any, change in weight during the first day.
2. A hard-boiled egg weighs quite a bit more
than a raw egg. Where does it get the extra
weight? A. The shell of an egg is very porous,
and moisture and air also pass through it
without difficulty. Hence in boiling water is
absorbed by the egg, and this increases the
weight of the egg. 3. Why does sap run up
the tree? A. Sap is carried up a tree by os-
motic pressure and capillarity, chiefly. The
evaporation from the leaves tends to assist the
flow during the season when the leaves are
on the trees. These matters are explained in
textbooks of physics.

(9614) R. A. asks: Would you please
explain to me if a magnetic needle would
show any greater resistance to turning out of
directions if it was made much longer, if it
had a large surface, of if it was made with
electro-magnets. A. A long magnetic needle
swings more slowly than a short one, and one
with a larger surface in a vertical direction
is resisted by the air more than a flat needle.
It makes no difference to the swing whether
the needle is a permanent or an electro-magnet.

(9615) M. S. asks: Is it not the tend-
ency of a bullet fired from a rifle to ascend un-
til it has spent its force? A. A bullet is a
falling body, and descends by gravity after it
leaves the gun, just as if it were dropped
through the air. TFor this reason a bullet will
not hit a target if the gun is aimed directly
at the target. The sights of the rifle are so
adjusted as to point the gun above the target
to such an extent that the bullet will curve
up above the target and down to the target
when it has flown for the time required for
the bullet to pass from the gun to the target.
This curving increases as the distance from
gun to target increases. A ball from a gun
fired in a level line does not curve upward or
ascend till it has spent its force. If it were
8o, there could be no science of gunnery.

(9616) H. H. A. asks: Kindly an-
swer the following question: Does the date
change between points on opposite sides of the
180 deg. meridian, or is it merely nautical
reckoning that recognizes the date line? A.
The date changes at any place when the line
or meridian of midnight passes over that place.
The date is constantly changing all the way
around the earth during the twenty-four hours
of any day. The international date line is a
line which is very nearly coincident with the
180th meridian. To the east of that line the
date is always one day later than on the west
of that line. Night covers half of the world all
the time. The meridian through the middle
of the night is moving all the time around
the earth. On the east of that meridian there
is one day, on the west of that meridian there
is another. A day is dying on the west side
of that meridian, a new day is coming on the
east. At eleven at night in your place, the
line of midnight is one hour to the east of
you. The day has one hour left. The next day
is only one hour away to the east. In an
hour it has reached you and passes over your
head, speeding west ceaselessly, around and
around the earth. However, when a ship
passes the 180th meridian, it changes its date,
since it has passed out of one day into an-
other.

(9617) E. A. W. asks: 1. Why does
a condenser increase the current in an in-
duction coil, and is one necessary in wireless
telegraphy? A. The condenser suppresses the
spark which would be produced on the closing
of the primary circuit of an induction coil
and intensifies the spark upon the breaking of
the primary circuit. All coils which are to
throw sparks must have condensers. Hence
one must be used in wireless telegraphy. The
full action of the condenser is given in answer
to Query 8184, Vol. 84, No. 20, which we send
for ten cents. 2. Could a spark coil such as
are used on gasoline engines be used instead of
an induction coil? A. If the spark coil of the
gasoline engine has a primary and a secondary
winding and condenser, it may be used to
send wireless signals for a short distance. 3.
How large a coil and how many batteries would
be needed in a wireless outfit between two places
500 feet apart? A. We should not advise any

one to experiment with wireless telegraphy over

any short distance even without having a coil
capable of giving an inch spark. 4. Which
is best in a wireless telegraph receiver—a
coherer containing carbon granules connected
directly with the battery and a telephone re-
ceiver, or a coherer containing nickel or brass
filings with a decoherer and connected with a
relay which operates a sounder? A. The co-
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herer should contain metallic filings, and be
provided with a tapper to decohere the filings.
5. Does there have to be a spark in the sec-
ondary coil to make the Hertzian waves? A.
The Hertzian waves are produced by the surg-
ings of the discharges of an induction coil, or
some other electric discharge of similar char-
acter. Lightning produces them. 6. Can a
magneto generator be used in a transmitter?
A. A magneto cannot be msed as a transmitter
unless it can be used to send current through
the primary of the induction coil, and they are
not usually wound for any such purpose. T.
What size of wire is usually used in winding
electric bells? A. Any size of wire may be
used upon an electric bell which will allow
current enough to pass to magnetize the core of
the magnet and thus ring the bell. To ring
through great resistance a fine wire, No. 30 to
36, is commonly employed, and as many as
1,000 ohms may be wound cn the spools. 8.
If a meteor is heated by friction with the air,
how is it heated when it is out in space? A.
A meteor is not heated on the outside of the
earth’s atmosphere. In external space the
temperature is supposed to be in the neigh-
borhood of absolute zero, and all small bodies
there must be as cold as the place in which
they are.

NEW BOOKS, ETC.

How To KNow THE STARRY HEAVENS. An
Invitation to the Study of Suns and
Worlds. By Edward Irving. New
York: Frederick A. Stokes Company,
1904. 12mo.; pp. 313. Price, $2.

This book is a popular introduction to the
study of astronomy, and in its pages will be
found a careful selection of the most typical,
interesting, and instructive facts and theorles
known so far concerning the universe. These
| are described and illustrated in a way that
| will make them attractive, not only to the

the subject. The idea of the author in writing

THE U. S. GOVERNTIENT has adopted this Science as a part of the instruc= | this book (which is the first of a series dealing
tion at Annapolis Naval Academy and West Point Military School.
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tions.—New York World,

Capt. Skinner’s book is a comprehensive work in letterpress and pictures of this
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The reading of this book is all that is necessary to make any man, tion and Dimensions of the Universe
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|with the sciences of astronomy, biology, and
sociology) is to give a bird’s eye view of the
subject without the confusion of too many
details. The figures given in the work are
mostly in round numbers, and while they may
not be absolutely accurate, they are fairly so.
. Within the twenty-five chapters of the book
such subjects are dealt with as the Construc-
and Prin-
| ciples Utilized in Measuring It; Kepler’s Three
Laws; Galileo’'s Laws of Motion; Newton’s
Laws of Gravitation; the Nebular Hypothesis,
and many theories and discoveries regarding
it, as well as the various Modifications of the
| Nebular Theory ; the Apparent Motions of the
Heavenly Bodies, as Shown by Observation,
and the Rival Theories to Explain Such Ap-
iparent Motions; Some Problems Used in
Celestial Measurements; the Principles and
Applications of the Spectroscope; Lunar (ieol-
ogy and Geography and Igneous Forces on the
Moon and Elsewhere, The book is very com-
| pletely illustrated with no less than 128 full-
|page illustrations and 121 smaller cuts, besides
|a number of colored charts. Many of the
half-tones are from excellerit photographs of the
heavens obtained in the various leading obser-
vatories. Altogether, this book forms one of
the best popular treatises which has yet come
to hand.

PracTicAL ELECTRIC-LicHT FIiTTiNG. By F.
C. Allsop. New York: The Macmil-
lan Company, 1905. 12mo.; pp. 283;
242 illustrations. Price, $1.50.

This work, which is now in the sixth edi-
tion, forms a treatise on the wiring and fitting
| up of buildings deriving current from central
station mains, and the laying down of private
installations. It is a thoroughly practical treat-
ise for fitters and others who require plain,
practical instruction and diagrams, rather than
| abstruse mathematical formule. All forms of
switches, cut-outs, lamps, meters, heaters,
storage batteries, dynamos, etc.,, used in elec-
tric lighting are described in detail, and full
descriptions, illustrated with diagrams, are
given regarding the wiring of buildings.
UNcookEDp Foops aAND How To USE THEM.

By Mr. and Mrs. Eugene Christian.
New York: The Health Culture Com-
pany, 1904. 12mo.; pp. 246. Price, $1.

This book is a treatise on how to get the
highest form of animal energy from food. It
opens with a general consideration of the food
question, and the various products, such as
cereals, fruits, nuts, milk, etc.,, are discussed
and comparative tables of food values, time
of digestion, etc., are given. The effects: of
cooking upon various kinds of food are set
forth in full, the authors claiming that the
application of heat in the cooking of food
destroys some of the vital and organic food
elements hy rendering them inorganic. Many
of these elements are needed in building up
the system and maintaining the bodily and
mental health. The book tells how to begin the
use of uncooked foods, and discusses ‘heir
‘proper use under various conditions. About
200 receipts for the preparation of fruits,
cereals, vegetables, nuts, salads, cakes, pud-
dings, sauces, etc., together with a seven days’
menu, are given; and these show very clearly
how much can be done in the way of. set-
ting an attractive table with purely uncooked
foods.
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How To Mix PAINTS. By C. Godfrey. New
York: The Industrial Publication
Company, 1904. 12mo.; pp. 64. Price,
50 cents.

This small book gives simple and clear di-
rections for the mixing of paints so as to
obtain various shades and tints that may be
found desirable for house painting and the like.
Besides the above information, there are notes
on color harmony, shades, and tints, the use
and care of brushes, etc. The book will be
found useful by both amateurs and men in the
trade.

Jiv-Jitsu. The Wonderful Japanese
Method of Attack and Self-Defense.
By Captain Harry H. Skinner. New
York: The Japan Publishing Com-
pany, 1904. 8vo.; pp. 118. Price, $1.
This much-talked-of Japanese method of self-
defense without the aid of weapons is here
illustrated by sixty-five photographs, which
were posed for by B. H. Kuwashima, of Co-
lumbia University. Each illustration is de-
scribed in simple language in such a way that
the amateur, by studying the illustrations in
connection with the diagram showing the mus-
cles, bones, and arteries of the human body,
can soon learn to perform the various tricks
described. The fact that the United States
government has taken up Jiu-Jitsu, and taught
it to the naval and military students at An-
napolis and West Point, shows that it is a
method of self-defense which can be relied on,
and which gives confidence to the person who
knows it sufficiently well to be able to use it in
emergencies.

PRELIMINARY REPORT OF THE OHIO CO-OPER-
ATIVE ToroGrAPHIC SURVEY. By C. E.
Sherman, Inspector.

This report is printed by the State of Ohio
for gratuitous distribution. The survey is
being carried on in connection with the United
States Geological Survey, and the survey sheets
of the different towns may be had from the
Director of the latter survey at Washington,
D. C., for five cents each. The report gives
the legislation that was passed with reference
to this survey, and some of the prelimirary
work that was done.

A HANDBOOK FOR SUPERINTENDENTS OF CON-

STRUCTION, ARCHITECTS, BUILDERS, AND
BUILDING INSPECTORS. By H. G.

Richey. New York: John Wiley &
Sons, 1905. 16mo.; pp. 742; 357 fig-
ures. Price, $4.

This book is one of the best pocket hand-
books for builders, carpenters, contractors, and
superintendents of construction which we have
seen. It starts with the building of founda-
tions of various sorts, and follows this with
information on stone laying, setting, and cut-
ting ; marble and slate work; brickwork, brick-
laying, and paving. Concrete construction,
fireproof construction, and fire protection of
buildings are discussed in Part III. Part IV
deals with lathing and plastering; carpentry;
plumbing ; tin and sheet-metal work; painting,
glazing, and paper hanging; iron work, electric
wiring, and heating, The laying out of work,
mensuration, and drawing are discussed, as
are also hydraulics and the strength of various
materials. The book is completed by various
engineering formulas and tables that always
come handy to the engineer. It is thoroughly
up-to-date in every particular.

STRENGTH AND ELASTICITY OF STRUCTURAL
MeEMBERS. By R. J. Woods, M.E. New
York: Longmans, Green & Co., 1904.
8vo.; pp. 310. Price, $3.65.

This book is a very complete textbook for
students of engineering. It is extremely prac-
tical in character, and the methods described
are simple and concise, and involve only a fair
knowledge of elementary mathematics. All
kinds of forces, stresses, and the way they af-
fect girders, beams, retaining walls, riveted
joints, etc., are thoroughly described, and the
mathematics relating to them are given. Not
the least useful are the chapters on cantilever
and sugpension bridges. The bock will be
found useful by all students in engineering,
and also to men engaged in all kinds of engi-
neering work.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

April 4, 1905

AND EACH BEARING THAT DATE
[See note at end of list about copies of these patents.]

Adding and recording machine, C. B. Gar-
................................. 786,493
Adding machine, ‘H. Eberhardt........... 786,490
Adjustable and reclining chair, A. J. Nuss. 786,308
Air brake system, A. C. Richards......... 786,383
Album or book and stand therefor, J. S.
DesmaraiS ..oeeiiiiiiiieiiiiieiienns 786,271
Ammunition wagon or limber, W. Mayer.. 786,452
Annealing furnace, J. Hughes 786,565
Annealing furnace, non-oxidizin
Kenworthy ......c.ceieenininnennnas . 786,365
Asphalt cutting machine, H. Schumacher 786,522

Automobile or bicycle wheel 0. R. Van

DOren  v.eeecvevnenn. tecssssessess 786,612
Awning, C. J. ’I‘ruemper ceessees 186,7
Baling press, D. M. Bass . eeceeees 186,714
Banjo bridge, L. A. Callan eesasess 786,625 |
Basket, hop picking, F. W. Craver ....... 786,487
Bean picker, H. G. Hubbell 786,291
Bearing, H. M. Smith .........c0000 786,387 |
Bearing, hanger, ball, W. 786,315
Beef press, corned, R. C. Hieber ......... 786,438

13 the cost

For Coal (even less in many cases)
is the claim made for the Peck-
Williamson UNDERFEED Furnace.

Thisclaim ismade by —
‘Well known people—
Living in the coldest sections—
After the severest tests.

A recent correspondent, referring to our UNDER-
FEED, stated :
¢ I have used it for the past two winters,
heating ten rooms and an upper hall at a
cost of $35 per annum.’’

Hundreds of such letters come to us.

In the Peck- Williamson UNDERFEED
Furnace a ton of cheapest grade of coal
is made to produce as much heat as a ton
of the most costly grade; the coal is fed
from below and the fire is on top —the
rational way; the gases and smoke do
not escape up the chimney as they do in
ordinary furnaces, but are consumed as
they pass up through the fire; immunity
from gas, smoke and dirt; less ashes
and no cimkers, simple and strong in
construction, easy to operate.

Let us send you FREE our UNDER-

FEED Book and fac-simile voluntary

letters proving every claim we make.
The Peck-Williamson Co., 351 W. 5th St., Cincinnati, 0.
Dealers are invited to write for our very attractive

proposition.

DURABILITY

OF THE

Fox Typewriter

On account of its perfected and su-
perior mechanical construction a Fox
will outlast any other typewriter.

Repairs cost practically nothing, an
important feature enjoyed by the Fox
alomne.

Write for particulars concerning our
free trial plan, and also our 1905 cata-
logue just out,

01d ‘machines taken in part payment,
and easy terms given.

We want dealers for unoccupied terri-
tory. Write for our liberal proposition,

FOX TYPEWRITER CO.

Executive Office and Factory
826-840 Front 8t. Grand Rapids, Mich.

neR.§C.
Magnetic Ciquia Tndicator

SHOWS AT A GLANCE
tbe amount of LIQUID in a tank. For
Motor Car tanks, Motor Boat tanks,
Storage tanks, ete. Gasoline, Oil or
Water. Operated under PRESSURE—or
gravity feed. Absolutely reliable and
guaranteed.

Can be applied to the Filler Opening of
Motor Car tanks in place of ordinary
Cap, or separate. For Motor Car tanks,
or any tank up to 16 in. in DEPTH

Price, $5.00
Write for full description and illustrations.
Manufactured exclusively by the
R. & C. INDICATOR CO., Inc.
BRIDGEPORT CONN., U. S. A.

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11
Price 10 cents.
dealers.

23
For sale by Munn & Co. and all news.
Send for catalogue,

Every Gas Engine User
A should learn about the Apple Auto-
. matic Sparker. Fasily attached.
I No more belt, battery or commutator
| troubles, Increases power and speeds
For any kind of ignition apparatus write
The Dayton Electrieal Mfg. Co.
98 Beaver Bldg. Dayton, Ohio,

786,771

786,258
786,375
786, 354

Beer, manufacturing non-alcobolic, V. Lapp.
Beet chopper, E. Bell

Belt, F. Mueller .......
Belt tightener, W. G. Gaum

Belt tightener, Lanning & T 786,651
Berry box, O. H. Schmalz ...... eeeses 186,605
Binders, locking mechanism for the operat-
ing devices of loose leaf, H. J. Moore.. 786,583
Block. See Building block.
Boiler incrustation preventing device, F.
Weimar. . .eeiieeeeierieenroscoscansnns 786,781
Boiler or like furnace, steam, G. R. Hislop. 786,764

Boilers, combined safety attachment and

flue cleaner for steam, J. W. Norton.. 786,511
Book, poll tax receipt, Exline & Bourke... 786,743
Bootee, O. P. Hurd .......cccveeeunnens . 786,644
Bottle, R. G. Julien ............ . 786,295
Bottle holder, ink, L. H. Keller ... 786,768
Bottle shipping cise, Wright & Mllle 786,705
Bottle stopper, C. Dorn ..........c.ce... 786,735
Bottle stopper extractor, C. F. Garimald 786,492
Bottle washing machine, J Angeletti 786,255
Bottle washing machine, Forbes 786,747

Box, J. J. Polski ......

Box fastener, A. T. Gruse .
Brake shoe, J. F. Morrison

Brake shoe, W. M. Simpson ......... ceees 786,465
Brick trimming tool, 8. C. Campaigne..... 786,344
Briquet machine, H. E. Marsh ..... eees 786,773
Brooch, veil, G. D. Turner ........ . 786,328
Broom corn fiber, A. J. Middleton ........ 786,579
Brush making machine, A. Vanderveld .... 786,537
Buckle, cotton bale tie, J. B. Fleenor .. 786,744
Buckle, cross line, Rath & Kvech 786,463
Building block, C. J. W. Hayes .. 786,762
Button, badge, G. H. Brooks .... 786,262
Cabinet, E. A. Carlson ........... 786,483
Calzulating machine, H. Goldman 786,282
Calendar, Ball & Ritz ............... 786,618
Camera, photographic, G. Hassell . 786,562
Camera stand, E. A. Steetzer .........

Can body making machine, G. F. Le
Can testing apparatus, H. C. Black .

Can topping machine, H. C. Black 786,403
Canning machine, Foerg & Hall ..... 786,351
Cane or umbrella attachment, F. Grey.... 786,755
Caoutchouc, manufacture of a substitute for,

H. ipdt/ .......................... ... 186,527
Car brake, mining, J. C. Jones . . 786,361
Car door, grain, C. L. Robbins . . 786,314
Car haul, L. J. Robb ............ 786,517
Car safe, sleeping, C. C. Dawson ...... 786,270
Car safety guard, street C A. Willard. 786,393
Car wheel, tram, G. T. Bond .............. 786,405
Car with drop ends, low smlo gondola, J.

M. HanSen ..........oevunieiunernncenns 786,356
Carving platter meat holder, H. G. Cham-

berlin ... .o e i 786, 546

J. J. Brewster
A. Mniszewski
J. P. Cleal

Casing spear,
Cash register,
Cash register,
Cash register, F. C. Osborn ..
Chair spring back, C. J. Traver

. 786,326
Chlorin, treating and utilizing, E. C.

1070 ... 786,595
Churn dasher, S. C. Simons ........cec0vee 786,525
Churn, rotating or centrifugal, E. A. Nord-

lindh ... veee. 786,459
Cigar cutter, J. T. Paterson ..........ec... 786,514
Cinder, apparatus for spraying blast fur-

nace, W. LeSSNZ .....ovteuirirnrenanns 786,573
Circuit closing and breaking device, W. J.

MUrdoCK  cu.veveineeennenecnnnnennnns 786,589
Clothes holding device, L. Ismer . 786,645

Clutch, magnetic, H. H. Cutler .... . 786,413

Clutch mechdmsm, J. M. Joy ...iiiiiennn . 786,294
Clutch or speed accelerator, magnet H.
H. Cutler ............ 6,411, 786,412 786,425

.786,623

Coke drawing machine, F. D. Buffum
786,694

Coking oven, J. M. Sullivan
Column support and sill fast

tion, D. F. Hutton ........cocvvvevnnes 786,497
Comb. See Currycomb.
Compression lubricator, automatic, D. B.
Williams  ......ceie oo, ,701, 786,702
Computing machine, automatic, A. D. de
GeNeTeS t.veiineieneninnensnncenennnns 786,281
Concrete beam protectlon, A. L. A. Himmel-
wright ... oo i i e, 786,289
Concrete block makmg apparatus, hollow,
W. G. Hughes ........o.oiiiniiinninnn 786,566
Concrete bulldmg block molding machine,
OW  tveeeanneneensnenennsannne 786,272
Concrete steel columns, form for construct-
ing, L. F. Brayton .........ccceeeeeeas 786,622
Concrete structure, B. 8. Keefer ......... 786,648

Condenser and leak-coil, combined, W. W

MassSie ...ttt i it . 786,578
Conversation tube, A. W. Nicholls . 786,458
Conveyor, G. F. Zimmer.......... 786,337
Conveyer, E. A. Hallam 786,643

Conveying apparatus,

Cop tube, S. W. Ward\\ell' 786,698

Corn husking and shredding machine

mechanism, J. W. Paige ............. 786,460
Corn husking implement, J. A. Wentz ..... 786,700
Corn husking machine, J. W. Paige .. 786,461
Corn picker and husker, E. Haack .. . 786,286
Corset, . Savoye .................. TRE, (8RN
Couch, Old & Walker . 786,594
Couch, G. C. Hartshorn . . 786,760
Crane, gauntree, W. R. Kales . TR6.362
Crib, folding, M. C. Collier ......... . 786,730
Cultivator, A. H. Kopperud, reissue...... 12,336
Currents, means for rectifying alternating,

R. Siegfried .......ccviiiiiiiininnannn 786,320
Currycomb, “R. T. Gillespie .........iv.ee.n 786,751
Curtain and drapery support, J. M. \‘pencer 786,468
Curtain fixture, B. F. Rice ............... 786,682
Curtain hanger, J. J. Cochran . 786,729
Cuspidor lifter, W. J. Enz ... . 786,276
Cut off, water, T. H. Parker .. . 786.671
Cutting stick, Schwarz & Lowe ........... 786,606
Cylinder ring, self adjusting, M. J. Kilroy. 786,446
Dental engine attachment, J. E. Morgan.. 786,662
Dental floss holder, C. M. Rawlins .... . 786.678
Denture, artificial, B. W. Fordyce ....... 786,748
Denture making apparatus, G. P. Franklin. 786,2;9
Developing tray, N. Cartmell ............ 786,26
Diaper support, C. L. Christian ........... 786,728
Die for cutting contiguous fasteners, R. B.

LewisS. ..ottt .. 786,504
Die mechanism for cutting contiguous fast-

eners, R. B. Lewis .................... 786,503
Dish cleaning table attachment, A. R. Beal 786,402
Display cabinet, Douglass & Fagg ........ 786,737
Display rack or holder, P. Berolzheimer... 786,719

Display stand, ddvancmg shelf, Williams &

Mayer ............ . 786,540
Door check, F. Stumpfe. . 786,532
Door closer and holder, J. Je . 786,498

Door latching device, safety .

Redden ..........c.iiiiiiiiiiiinennnn 786,680
Door locking mechanism, folding, J. W.

JONES ittt 786,569
Door opening or closing apparatus, L. Ives. 786,360
Door stop. Moran & Johnson .............. 786,585
Door stop, adjustable, G. H. Wolf ........ 786,782
Door stop and holder, combined, D. H. Dev-

EPOUX 4 vetvtevnerenenenneneanansssnasse 786,430
Drawer, knockdown, F. O. Anderson 786,398

Dress suit case, H. A. Pike
Drop light attachment, G. F. Bryan
Drum and cymbal beatipg or actuating con-
trivance, combined, G. W. Clements..
Dumb bell, G. H. Shepherd ...............
Duplicating apparatus, stencil, A. B. Dick,
. 786,633,

Dve, blue-red, azo, Julius & Fussonogger
Electric heater, Brown & Holmes
Electric hmter and manufacturing same,
M. C. Beebe
ERlectric meter bearing, de Lancey & Smith

786,543

786,486
786,318

786,634
786,767
786,542

786,257
786,366

Electric motor control, W. D. Stivers ..... 786,323
Electric motor control system, A. C. East-

WOOA o iiaaa 786.635
Electric motor controller, T. E. Barnum... 786,401
Electric motor controlling apparatus, L. G.

NilSON o ove e e e iieinnereaasennn 786,775
Electric motor controlling system, H H.

utler  .....oooiiiiiie L 6,423, 786,424
Electric motors, system of contro]hng one

or more, H. H. Cutler ........... PP 786,422
Electrical condenser, P. H. Thomas .+ 786,325
Electrode for arc lamps and making sa s

1 Roberts . 786,518
Electroplating apparatus, . . 786,776
Elevator gate, W. N. Phillimore .s. .- 786,311
Elevator pilot valve,. hydraulic, T. Ta 1. TRG,652

Elevator controlling mechanism, T. Larsson 786,653

Elevator valve mechanism, * hydraulie, m.-
TLAUSSOI' 4wt vvneenenrennnnsessrmeyy 786,654

Engine and boiler, combined, D. M. . 786,321

Envelop fastener, E. J. Stevenot ... 786,692
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JS'pectaclesins
Eyveglasses

are a superfluity where our lamps
are used.

Portable, 100-candle power and
Produces a safe, white, power-

ful, steady light with
No odor, dirt, grease or
smoke.
Everylamp warranted. Costs 2¢
per week.
AGENTS WANTED
EVERYWHERE,
The BEST LIGHT CO.

Owners of Original

Patents.
* 87E. 5th St.,Canton,0.
S

MOVING PICTURE MACHINES
STEREOPTIGONS ¥ou. con make

Yertaining
ntertainin,

the Public. Nothing affords better opportunf

- ties for men with

small capital. W

start you, furnishing

il complete outfits aid

explicit instructions

Il at a surprisingly low

cost. 'he Field fs

Large comprising the

regular theater and

lecture circuit, also

localfields in Church-

es, Public Schools, Lodges, and General Public Gatherings. Our

Entertainment; Supply Catalogue and special offer fully explains

everything, Sent Free. CHICAGO PROJECTING CO.,

£25 DearbornStreety Dept. 97%. Chicago, Ills-

"_"
* Silent as the Stars.”

No other car has such perfectly protected
and quickly accessible machinery; such
direct and economical power transmission ;
or such a strong, simple rear axle. No

other car at the price is so generously and
completely equipped.

Two passenger Touring Car,18h. p., - $1500
Five passenger (rear entrance, 18h.p., 1690
Five passenger (side entrance), 18 h.p., 1700
Four passenger, Limousine body, 18 h. p., 2300
Sturdy Northern Runabout, 7h. p., = 650

Write for complete catalogue N 0. 21.
Northern Manufacturing Co., - Detroit, U. S. A.

.Member Association Licensed Automobile Manufacturers

8 REASONS

WHY THE

comobile

is **Easily the Best Built Car in America®

. Standard design.

. No freak features.

3. Special material.

4. A‘il material analyzed,

5. Forgings throuzhout.

6. Interchangeable parts.

7. Solid forged axles.

8. Indestructible bearings.
Locomobile Co.

GASOLINE

Glo BE ENGINE

Thoroughly Reliable
Simple in Construction
Unsurpassed as Auxiliary Power

Suitable for Launches or
Working Boats

. WRITE FOR CATALOGUE
PENNSYLVANIA IRON WORKS CO
5009 Lancaster Avenue, PHILADELPHIA, PA.

MARINE

$95.00

Bu A
Jusout Fishing Launch

Equipped with our celebrated 3£ H. P.
motors. Known over the wor!d as the
¢ Bull Pup.” Complete catalog of en-
gines for asking.

FAIRFIELD MOTOR WORKS, Fairfield, Conn.

The Nickel Plate Road between New York
and Boston and Cleveland, Fort Wayne
and Chicago.

Lowest rates and elegant equipmert make this a
favorite route between the above points. Very low
Colonist rates to the Pacific Coast and the far West
until May 15th. Famous dining car service. Individual
Club Meals 35 cents to $1.00. Also a la Carte. A.W.
Ecclestone, D. P. A 4

A MONEY MAKER
# Hollow Concrete Building Blocks,
4 Best, Fastest. Simplest, Cheapest
_ﬂ} Machine. Fully guaranteed.
- THE PETTYJOHN CO.
513 N. 9th Strect, Terre Haute, Ind.

THE Nulite §*2°5 Lamps
For Home, Store and Street

‘We also manufacture Table Lamps,
Wall Lamps, Chandeliers, Street

Lamps, Etc.” 100 Candle Power
geven hours ONE CENT. No
‘Wicks. No Smoke. No Odor.

Absolutely safe. THEY SELL AT SIGHT.
Exclusive territory to good agents. & Write for
catalogue and prices.

Chicago Sollzar Light Co. Dept.G, Chicago

Envelop, stamp retaining, H, J. Stirn ..... 786,469
Exercising apparatus, G. H. Pfund ....... 786,672

Exercising appliance, electric, W. Sutton

et al. .......cc0icenne 0000006000060600 786,533
Exercising device, M. Duffner 786,552
Extension table, G. A. Brown ....... 786,342
Eyeleting machine, Barna & Hoffman 786,340
Feed box, folding, R. H. Goede .......... 786,557

Feeding device,

Hanson
Fence, A. K. Keller
Fence post, F. Novess
Fence post, H. E. Perc

stock, C. T..

Fence post, L. VY. Johnson 786,568
Fence making machine, A. K. 786,364
Fence, woven wire, M. D. Kilmer ........ 786,445
Fibers, liberating and separating, H. S.

Blackmore .........cc.oiiiiiiiineninnn 786,721
I'ile, deposit, S. C. Anderson .............. 786,477
Iilter and mechanism for cleaning it, L.

I 56560 0000000000090009600806066000 786,549
Filter, gravity, B. Hunt ............. .. 786,441
Fire ‘alarm, detonating, M. A. Libbey .. 786,655
Fire door, E. Ohnstrand ............. .. 786,593
Fire escape, L. Grossmann ........... . 786,641
F'ire extinguisher, W. W. Sykes ..... 786,779
Fire extinguishing system, P. E'vans 786,742
Fire hose nozzle, W. B. Runbeck ......... 786,684
Fire screen and table, combined, V.

............................ 86,526

gs, means for automatically
extinguishing, J. Kiddes
Firemen, inhaling compound
1 1A ) B e s S 5 G 5 6 5060 060050 060000000
Fireplace heater, Bacon & McG
Fish hook case or holder, H. J. Fr
Fishing line and float, H. A. Picken ...
Fishing reel brake, J. A. MacMahon

Fishpoles, device for extending lines from
hollow, E. Francisco .............. 786,629
Folding table, J. A. Crandall ............ 786,732
Frame. See Mirror frame.
Friction brake, S. A. Moore ............... 786,661
Fruit picking machine, A. C. Pitman . 786,673
Fruit pitting machine, J. Caldwell ....... 786,482
Full stroke mechanism, B. T. Seelye ...... 786,386

Furnace, G. L. Fogler ..
Furnace air feeding device, M. E. 5
Galvanic battery, D. L. Winters 786,704
Gdme apparatus, von Clanner & von Jekey. 786,485
Garment steaming and shaping device, Earl

eGS0 6 06060 8000066030000 786,554
Gas burner flash pilot, H. S. Humphrey .... 786,292
Gas burning appliance, E. C. Jones ....... 786,647
Gas generator, acetylene, W. A. Wallace.. 786,330
Gas generator valve, R. Schenck 786,603

Gas heater, E. Laberge ............
Gas producer, C. Whitfield

Gas purifying apparatus, T. Redman 786,681
Gate, J. Hogan .............ccvuuen. 786,440
Gear, slip, W. M. Neckerman 00 786,306
Gear wheel, sectional, J. T. Duff 786,274
Gin saw gummer, E. A. Frantz .......... 786,750
Glass and cylinders, machine for the manu-
facture of plate, A. Bournique ....... 786,259
Glass making machine, sheet, W. Alles 786,476

Glass molding machine, E. Miller .
Golf ball, C. de Buren ....

Golf ball, F. A. Seiberling 786,524
Golf club, Corey & Savage . 786,268
Governor, engine, W. Glaser .............. 786,435
Grain bagging and weighing machine, J. B.
LIRSS 506008 0000 00000066000000000 786,475
Grinding mill, H. L. Johnston 786,293
Handle cap bearing, L. B. Prahar 786,675
Harness breeching, T. G. Foster .. 786,433
Harp, P. E. Ekman .............. 786,275
Harrow, disk, C. Maul ............... .. 786,508
Harvester shield, rice, F. A. Ryther...... 786,520
Hay -carrier, P. Myers ...... 786,455, 786,456
Hay gatherer and stacker, E. M. Orton .... 786,513
Heat exchange, Baude & Hoppe ....... .. 786,341
Hinge, adjustable, J. Luppino ........ . 786,451
Hog ringing implement, J. Gould, Sr 786,786
Hook. See Whiffletree hook.
Horseshoe, W. Hill ....... . 786,763

Hose supporter, R. Gorton
Illuminating device, C. F. A
Incubating method, H. W. Axford

786,753
786,709
786,256

Incubator, Linebaugh & Lyman .. . 786,450
Indvetion coil, C. Adams-Randall ......... 786,396
Ingots, perfecting cast steel, R. W. Hunt. 786,359
Insect destroyer, Moore & Pace ............ 786,584

Insulator, electric railway conducter, Ward

& Furniss .. .....iiiiiiiiiiiiiiionns 786,472
Insulator, multiple hood, L. Steinberger ... 786,690
Irrigating flumes, apparatus for construct-

ing, T. McIntyre .........ccceueu.ee 786,305

Jar covers, utensil for truing and reforming
the metallic flanges of fruit, J. M

HUDLIEY  +everteenrenannaninananannn . 786,789
Jar top remover, W. T. Loofbourrow . 786,505
Keyboard, M. H. Odell ................. . 786,669
Kitchen, cabinet, C. F. Parker ......... 786,670
Kneading machine, dough, L. Durand ..... 786,553

Knitting machine, ecircular, Campbell &
Yahn

Labeling machine, H. Haulick et al.. 786,495
Lacing stud, shoe, A. P. Gulliver ..... 786,355
Ladder, B. L. Merrill «...oeoeosinnsoines 786,658

Lamp bodies, construction of, R. Wallwork 786:331
Lamp glowers, apparatus for the manufac-

ture of, F. M. F. Cazin .............. 786,727
Latch, R. Nussbeck ............... 786,668
Lead, treating metallic, H. E. Miller 786,581
Level, spirit, L. M. Curry .......... 786,269
Lifting jack, T. S. Patterson .. 786,310
Lifting jack, E. Wustner ...... 786,706
Lifting jack, J. T. Argo ..... . 786,712
Liquid separator, centrifuga &

39 116) 1 + AR 786,369
Logging car standard, C. H. Allen ... ... 786,708
Loom, damask jacquard, F. A. Sterner..... 786,389

Loom for making pile fabries, J. T. Cyr.. 786,734

Lubricator. See Compression lubricator.
lubricator, J. Hanson .........c.ccveiveun. 786,357
Lubricator, R. J. Flinn ..........%...... 786,637
Machine tables, rieans for preventing tip-

ping of, G. A. Ohl, Jr. .............. 786,592
Mail bag deliverer, N. K. Bowman ....... 786,260

Mail conveying apparatus, Farmer & Stuck-
(337 000000800 60000000000660060060080660000
Mailing tube, J. R. IKeller 3,
Manure loading machine, G. F. Koenig.... 786,501
Mashing machine, W. Seidel
Masse cuite, preparing, H. Roy ......
Matches, making, J. H. Christensen
Matting, flexible, A. S. Burnell
Matting or fabric, flexible, A.
Measure, L. P. Steele 5
Meat hanger, M. P. Burt .
Mechanical movement, C. E.

Mercerizing machine, H. W. Butterw 786,264
Meter cover and means for securing same,

7. H. Browne ..... 50000000000 eeeee.. 786,724
Milk containing cream, obtaining concen-

_ trated, C. H. Campbell ........ 000GA00 786,626
Mirror frame, L. B. Prahar ....... . 786,676
Miter cutting machine, R. Wales ve..... 786,638
Miter or bevel joints, cutting material for

forming, R. Wales .................... 786,539
Mold;ng machine, I. I. Landis ..... ... 786,367
Mooring machine, Hayes & Clifford . 186,287
Mop or brush holder, J. C. Look .......... 786,576
Motion transforming apparatus, P. B. M.

Bastion ...... .. it 786,715
Motor circuit controlling device,

(EX DT G e B0 08000688008 B0 aea0e 880860 786,752
Motor control system and apparatus, H. H.

(014152 50 5000 6600000000 660000 2800603000 786,421
Motor controlling switch, F. Mackintosh... 786,506

Motor, varying the sp2ed of the load driven
by an alternating current, H. H. Cutler 786,418
Needle threader, W. .J. Kendig 7 49
Nest, hen’s, A. L. Stout B
Nippers or cutting pliers, P. Broadbooks.. 786,723
Nut lock, A. A. Mill 78

Miller

Nut lock, W. B. McCullough
Nut lock, J. D. Reed
Nut, locking, A. V. Bryce .
Ore crusher, A. C. Calkins
Ore separator and concentrator,
Stein
Ore, treating, Kelly
Oven, baker’s, B. Yc
Overlay table, J. F. Johnson
Packing case, sheet metal, A. T.
Padlock, J. H. Moreland
Pail, sanitary milk, L. Barnabas
Paint, Dreyfus
Paper cutting machine, T. C. Dexter .
Paper fastener, J. S. Hines
Paper  holder, G. Laube

......... gopong

. 786,563
L 786571

' HAS THE -
STRENGTH OF
GIBRALTAR

Which Policy Did He Take ?
The Prudential’s Participating-
‘Why? Because the Cost is
Reduced to a Minimum by
Dividends, and the Policy
Possesses Many Other At-
tractive Features.

7" in this
Coupon
and send to

The Prudential
NEWARK, N. J.

Without committing

myself to any action,

I shall be glad to receive

free, particulars and rates
of Participating Policies.,

This is Worth Investigating.
The Time to Do It is Now.
Send Coupon Today.

THE PRUDENTIAL INSURANCE CO.
OF AMERICA.

JOHN F, DRYDEN,
President.

Home Office,

Newark, N. J. Occupation Dept. 121__

© §2.500 A YEAR FOR LIFE. 3 .
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The assured under the above
mentioned policy had only paid
$724.0 in premiums. In return
for this amount,the Equitable
must pay 50,000, and may pay
$100,000 or even more.

If you would like full informa-
tion regarding this new form
of policy send coupon below,or
write, for leaflet.
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Splendid opportunities for men of character to act as representatives.
" Writa te GAGE E. TARBELL 22*¥ico President

"\ s
J;&Qﬁ“‘\\‘\ﬁ
The Equitable Life Assurance Society, 120 Broadway, New York. Dept. 29

Please send me information repariing a Continuons Instalwent Endowment for$.............

issued Lo a person years of age.
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KNOWN AND
WORN ALL OVER
THE WORLD

“@3 The NAME is
Stamped on Every Loop

The
CUSHION
BUTTON
CLASP
Lies flat to the leg —

Never slips,tears nor
unfastens

EVERY PAIR \§
WARRANTED

OF YOUR DEALER

or Sample Pair, Cotton 25¢., Silk 50c., mailed on
receipt of price

GEO. FROST CO., Makers, Boston, Mass,, U, S A,
ALWAYS EASY

e Yorks AUTO-MARINE
MOTOR?”
$37.50

ENGINE
ONLY

Weight 375 Ibs.
Height 115 in.

Convert Your
Row Boat
Into &
LAUNCH

Rated at 1 h. p. Has shown nearly 2 h. p. No valves, gears, springs or
cams, Jump spark, Reversible. Speed control, Only three moving parts.
Could not be made_ better if it cost five times as much. DER
NOW —they are selling so fast you may be disappointed later.
Auto-Marine Motors from 1 to 20 h. p.
Detroit Auto-Tlarine Co., 75 E. CongressSt., Detroit, Mich.

Formeily Detroit Lackawanna Co.

No Money Required

until you receive and approve of your

bicycle. We s“&é'ﬁ to anyone on
TEN DAYS FREE TRIAL
{!nerg uaranteed

odels 0 fo $2 4

?3'3% Cn:ﬂtﬁ:—ih:l;les & Punctureless Tires.

& Models

of Best Makes..... 7 fo ’2

b gy -

es od-

els good as new $3 fo $3

¥ GREAT FACTORY CLEARING SALE.

N RIDER AGENTS WANTED in each town at good
| 'paé,Wm‘tu.romeformtalu and Speelal Offer,

¥ TIRES, SUNDRIES, AUTOMOBILES,
MEAD CYGLE ©O0., Dept. m53, CHICAGO

WITH

ENGINE

WE ARE THE LARGEST BUILDERS OF BOATS £ LAUNCHES IN THE WOALD

SEND FOR FREE ILLUSTRATED CATALOG

ALL BOATS FITTED WITH WATER TIGHT COMPARTMENTS,
AN NOT SINK.

WE CARRY A FULL LINE OF BOATS READY TO SHIB.

MICHIGAN STEEL BoAT Co. FE3457F R0 8%°

DETROIT Mic

Convert D¢ Into
Your  Dicycle "a° Motorcycle
i at a moderate cost by at-
g o taching the Mesco 1% h.p.
Motor Qutfit which in-

cludes all accessories to
==H make a complete machine
without alteration. CHOICE
OF THREE TRANSMIS-
SIONS. Parts sold sepa-
Agents wanted.

Motor Bicycle Equipment & Supply Co., Buffalo, N.Y.

Crescent Machinery

Quality and Price both right

Band Saws, Jointers, Saw
Tables, Band Saw
Blades

Catalogue tells the rest

Orescent Machine Co., 230 Main Street, Leetonia, O., U. S. A.

[SPARK COILS

Their Construction Simply Explained

Scientific American Supplement
160 describes the making of a 1l4-inch spark
coil and condenser.

Secientific American Supplement
1514 tells you how to makea coil for gas-
engine ignition.

Scientific American Supplement
1522 explains fully the construction of a
J-mp-spark coil and condenser for gas-engine
igmition,

Scientific American Supplement
1124 describes the construction of a 6-inch
spark coil.

Seientific American Supplement
1087 gives a full account of the making of
an alternating current coil giving a 5-inch
spark,

Scientific American Supplement
152'%7 describes a 4-inch spark coil and con-
denser.

Scientific American Supplement
1402 gives data for the construction of coils
of a definite length of spark.

The above-mentioned set of seven papers
will be supplied for ¢0 cents.
Any single copy will be mailed for 10 cts.
MUNN @ COMPANY, Publishers

L561 Broadway New York : J

Paper, self developing sensitive, Thornton

& Rothwell ........ceiiiiiieeinnniinnn 786,636
Paving block, composite, A. F. Shuman... 786,319
Photographic plate or film for daylight de-

velopment and fixing, Thornton & Roth-

LA 0860600 0000600000830000030006000 786,535
Photographs, transparent paper stripping

film for, Thornton & Rothwell ........ 786,534
Piano action, C. W. Brewer ........ ... 786,407
Piano chair, M. C. Carrick ........cecuuenn 786,484
Picker. See Bean picker.
Picture exhibitor, moving, Roever & Bald-

751 5500600000000600000000300006000000 786,683
Pictures, producing catalyzing, Gros &

Iriedlaender .........cccceeeeennceencns 786,640
Piling, M. R. Vanderkloot . . 786,329

.. 786,516
. 786,558
. 186,426
786,686

Pipe coupling, J. C. Phelan ...
Pipe coupling, J. N. Goodall
Pistol, air, S. Daniels
Pitman rod connection, J. L,

Pivot, G. Merritt ................. . 786,509
Pivot, spring support, H. M. Smith ....... 786,388
Plant shipping package, potted, H. G.

Chamberlin  .......ceiiervnnenennnnnnns 786,547
Planter, corn, R. V. Barry ..... ... 786,619
Planting machine, F. G. Green . 786,284
Plow, disk, C. R. Davis ....... 786,427
Plow, gang, F. G. Ray ..... 786,679
Plow, garden, E. C. Davis oG 6,631
Plow point, H. N. Berry ..... . 786,784
Pneumatic jack, C. N. Coon .............. 786,409
Postal and commercial reply card, W. Good-

L0 i 5550 6600060000000a00600000000000a 786,436
Pouch transferring means, J. Rombach.... 786,519
Power brake, L. Pfingst .........cocivvenn. 786,379
Power brake, mechanical, L. Pfingst . 786,378
Power transmission, H. H. Cutler .. . 786,414
Power transmitting apparatus, alter: g

current, H. Cutler ....... 786,415, 786,416
Pressure regulator, Keller & Seiler ........ 786,769
Print washing and drying apparatus, blue,

C. F. Pease ....oeveecirenacecncncnons 786,596
Printing, multicolor duplex, H. F. Bech-

NI S8 5600000 00000000000000090 ceeee... 786,620
Printing press, S. G. Goss ...... 5 . 786,283
Printing press, H. F. Bechman .... 786,716
Pruning implement, R. J. Meyer 786,371
Pruning implement, J. G. Hunt ... 786,766,
Pulley, Gunby & Brown ............ 786,757
Pulley, lubricated, G. W. King et al 786,790
Pump, W. U. Griffiths ............. 786,285
Pumnp, A. E. Kepner ..........c... 786,500

Pump, duplex steam, C. A. Snider ..

s
Pump, rotary turbine, E. A. Smith 786,466
Pump, turbine, J. Richards ........ 786,384
Pumps, pull wheel for operati 5

. ANderson  .....iiiieeiiiieienscianan 786,399
Pumping apparatus, G. D. McElphatrick... 786,665
Racking apparatus, D. Beebe ............ 786,621
Rail joint, M. Stuart ....... .. 786,324
Rail joint, A. C. Fletcher . . 786,636
Railway frog, W. F. Carr 786,627
Railway indicator, electric, P. L

AeYSSON it e e e, 786,628
Railway rail holder, G. M. Ewins ........ 786,277
Railway safety appliance, J. L. Wall. . 786,392
Railway signal system, W. G. Roome ..... 786,316
Railway signal system, W. E. Schieble .... 786,604
Railway signaling system, 786,368
Railway switch, G. W. Duk . 786,739
Railway switch, Waters & Mitchell ...... 786,780
Railway switch, automatic street, Snyder

& Barker 786,688
Railway switch o 5

5 owe .. 786,564
Railway vehicle coupling, L. Brandau . . 786,479
Railway tie, J. S. Alexander .............. 786,254
Railway tie, I. Copeland .................. 786,648

Rake ratchet mechanisms, release device for

horse, E. H. Kimbark ................ 786,447
Receptacle closure, C. Schroeder .. 786,521
Recharging device, J. V. Wells ..... . 786,332
Reeding machine, Pernot & Hummel ....... 786,515
Regenerative furnace, Siemens, A. Kurz-

wernhart ...........coeiieeeicnniaanns 786,770
Reinforce, J. F. Francia . 786,749
Relay, signal, F. K. Vreeland 786,696
Remedy applying device, D. A. Stapler .... 786,529
Riveting device, F. Sheppard ............. 786,778
Roasting furnace, W. _R. Ingalls .. .. 786,667
Roasting furnace, Repath & Marcy .. 786,599
Rotary press, T. S. Grimes ..... . 786,756
Roundabout, Hosse & McEwen . 786,290

Sad iron heater, C. M. Best ....
Sad iron, self heating, M. Hoetg
Saddle, riding, A. Lappan
Sash balance and fastener, W. H. Gardner.

. 786,720
. 786,439

Saw handle, D. Worden .........c.ceeeeee
Sawmill set works, C. A. Wilson
Scaffold, roof, S. C. Johnson .............
Scale, automatic weighing, C. L. Bond, re-

a1 S S S S8 a0 00 085800008008 6088 68858050 12,335
Scale, weighing, E. T. Bates .............. 786,478
Screen. See Fire screen.
Screw machine, C. R. Gabriel ............ 786,353
Seal, F. W. Brooks ........ccoccuivveuninnns 786,541

Sewing machine. thread controlling mechan-

ism, H. H. Cummings
Sewing machine thread waxing device, F.

W. Merrick
Shaving cabinet, F. P. Linsley
Shear gage, J. Johnson ..
Shell digger, W. McCoy ....
Shingle gage, adjustable, A.

786,410
.......................... 786,774
. 786,574
. 786,646
. 786,663
. 786,710

nder;

Shoe, etc., fastening, J. J. Boynton .. 786,406
Shoe polisher, H. E. Gartrell ........ .. 786,280
Shoe tree, W. C. Benkert .. 786,783
Sign, N. B. Wood ......... . 786,334
Sign, E. F. Burdick ..... 786,481
Sign, Donnelly & Smith .................. 786,550
Signal system, safety, Dornberger & Reiss-

{Hii 50600460000 00060000000008006 80008 786,736
Signaling screen, G. Villani ........ov.... 786,613
Signaling system, , selective, R. C. Deuben,

786,428,

Sink, domestic, J. H. Doyle ..
Smoke house, Sawyer & Judik
Soap and making same, Giessler
Soap, making neutral, A. P. Horn
Sofa and table, convertible, N. B. Stone..
Sound reproducing machine record, W. 8.

DAarby oot e e e,
Spectacle attachment, J. P. Jackson
Speculum, F. MecGinnis

Speed accelerator, electric,c H. H. Cutler.. 786,420
Spinning cop tube, H. Spence ............ 86,528
Spinning frame thread guide, C. A. Pierce. 786,380
Spool stand, H. E. Leeman ............... 86,572
Spring wheel, yielding, L. Marchand 786,657
Stair, winding, C. A. De Witt .. 786,431
tamp, A. C. Fletcher 786,745
Stamp mill, A. McCombi 786,590
Stanchion, H. L. Ferris 786,350

Stand, S. A. Dunan ............... 786,740
Steam exhaust head, .J. P. Zenner 786,707
Steam generator, C. E. Hastings ..... 6,761
Steam separator, J. G. Duck ...... 786,273
Steam shovel, G. W. King et al.. 786,448
Steel, R. A. Hadfield .................... 786,561
Stone making machine, artificial, F. Brichta 786,261
Stone sawing machine, O. W. Alston ..... 786,339
Stovepipe, flue, and smoke stack protector,

J. H. Foster ........cvivvuiinnennnnnn 786,555
Strain, L. Steinberger ............. . 786,691
Subway construction, J. W. Reno 786,382
Sugar granulator, K. Grueneklee 786,64
Surface finishing machine, G. N. Parker .. 786,309
Surface trimming machine, parallel, H. C.

HansSen .....oviitiirnnrnneennnnennennns 786,759
Surgical appliance, Breslin & Lees . 786,722
Suspenders, Colburn & Culver ..... 786,267
Switch rod roller stand, L. Zamboni . 786,616
Synchronous motor with clutch, H. H.

(37 50 0H000000066000068080000600000000 786,417
Syringe, F. Wackenhuth .................. 786,697
Talking machine attachment, H. H. Kuhn. 786,449
Tea, coffee, or other infusions, device for

making, C. McKenzie ................ 786,666
Telephone attachment, L. A. Bumgardner. 786,263
Telephone memorandum attachment, J. W

(015952 56 A06Haa000800000000000006000006 786,733
Telephone receiver, W. J. Murdock ....... 786,588
Telephone receiver holder, K. C. Seaman... 786,523
Telephone transmitter, W. Kaisling 86,444
Telephonic apparatus, A. Graham

Theater appliance, A. M. Anderson
Thermo electric couple, A. L. Marsh

Thermometer case, clinical, Bell & Stofer. 786:717
Threshing machine, J. D. Little ..... ..o 786,303
Tie. See Railway tie.

786,397
.. 786,336

Tilting gate, H. Ahlrichs
Tin plating apparatus, F. L. Young .

of time.

the St. Louis Exposition.

Standard Runabout, ¢ h. p., $650
Touring Runabout, ¢ h. p., $750

Drawin, Coxlnfrighted 1905.
Brownell & Humphrey, Detroit.

“Work while you work, play while you play”—ithe

OLDSMOBILE

is your best help in both. To the business man
it has become a necessity—it doubles the value
To the pleasure seeker it has become .
indispensable—it doubles the joys of existence.
Our cars possess efficiency without complication.

oughly tested cars on the market—are held to higher standards of quality.
This explains why they were the only light cars awarded a Gold Medal at

All prices f. o. b. factory. Write us.for detailed specifications and in-
formation. Send 10C. for six months’ trial subscription to Motor Talk, a
monthly magazine devoted to automobile interests.

OLDS MOTOR WORKS, - -

Member o f Association of Licensed Automobile Manufacturers

Are the most thor-

Light Tonneau Car, 10 h. p., $ 950
Touring Car, 20 h. p. (2 cyl.) $1400

Address Dept. 21.
DETROIT, U. S. A.

Valuable Books

REVISED and ENLARGED EDITION
The Scientific American

Cyclopedia

15,000 R eceipts. 734 Pages.

Price, $5.00 in Cloth. $6.00 in Sheep. %$6.50
in Half Morocco. Post Free.

Of Receipts,
Notes and $
Queries. %

This work has been re-
vised and enm.ged,

900 New Formulas,

The work is so arranged
as to be of use not only to
the specialist, but to the

eneral reader. It should

ave a place in evelX
home and workshop.
circular containing full
Table o f Contents will
be sent on application.

Those who already have
%ge Cyclopedia may obtain

e

1901 APPENDIX.

Price, bound in cloth, $1.00
postpaid.

PUBLISHED

Jrst
Scientific American
Reference Book

12mo. 516 Pages. Il
Plates. i teeated.

6 Colored
1.50, postpaid

The result of the queries of
three generations of readers
and correspondents is cryvstal-
lized in this book, which has
been in course of preparation
for months. [t is indispensa-
ble to every family and busi-
ness man. It deals with mat-
ters ot interest te everybody.
The book contains 50,000 facts,
and is much more complete
and more exhaustive than
anything of the kind which
has ever been attempted. The
‘*Scientific American Refer-
ence Book ” has been compiled
after gauging the known
wants of thousands. It has
been revised by eminent sta-
tisticians. Information has
been drawn from over one ton
ot Government reports alone.
It is a book of everyday reter-
ence- more useful than an en-
cyclopedia, because you will
find what you want inan in-
stant in a more condeused
form.
possible for the publishers of

rice

ence alone have made it

Sixty years of experi-.

the SCIENTIFIC AMERICAN to present to the purchasers !
of this book a remarkable aggregation of information. |

[~ Special circular of contents of these volumes sent free.
MUNN & COMPANY, Publishers ¢ 361 Broadway, New York City

HomeMechanics
for Amateurs

This book bas achieved an unparalleled success in one

week, and a Special Edi-
tion of 4,000 copies has been
ordered. It is by far the
largest and best book on
the subject ever offered at
such a low price. It tells
how to make things the
right way—the * only ” wa,
—at small expense. "It will
prove of value to you—
much more than you real-
ize. Do things with your
hands. Send for a circular
giving contents—the circu-
lars cost only a cent- the
book $1.50 postpaid. If the
book could meet you face
to face you would be the
first to purchase. The first
large edition is almost
gone, order to-day.

326 Engravings Price $1.50

TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE r1. HOPKINS

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100
Pages. 900 Illustratwons. Cloth Bound, Postpaid,
$5.00. Half Morocco, Postpaid, $7.00. Or
Volumes Sold Separately: Cloth, $3.00
ver Volume; Half Morocco,
$4.00 per Volume.

EXPHRIMENTAL SCIENCE is so well known to
many of our readers that it is hardly necessary now to
give a description of
this work. Mr. Hopkins
decided some months
ago that i® would be
necessary to prepare a
new edition of this work
in order that the many
wonderful discoveries
of modern times might
be tully described in its
pages. Since the last
edition was published,
wonderful develop
ments in wireless teie-
for example,
ave been made. It
was necessary. there-
fore, that a good deal ot
new matter should be
added to the work in
4 order to make it thor-
oughly up-to-date, and
with this object in view
some pages have
been added. On ac-
count of the increaged
size of the work, it has
been necessary todivide
it into two volumes
handsomely bound in
buckram,




APRIL I3, IQO3.

Scientific American

The neatest and most efficient of the whole
‘“Paper Fasteuner Tribe.”’
Attached with the thumb and finger. Absolutely
sure. Can be used over again. No pointsto catch.
Lies flat. Will notrust.
Handsome in appearance, and they
always work.

Put up in brass boxes of 100 Fasteners each. Ten |
boxes to a carton, Price 20 cents abox ; $1.6)
per 1,000, at all stationers or from the Manuiu. «
turer, postage Or express prepaid.

trade.
JAMES V. WASHBURNE, Mfr.
210 East Genesee St., Syracuse, N. Y.
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. PRINTING THAT BRINGS RESULTS PAYS YOU §
E E attend to every detail of Writing, lllustrating, Printing and Binding Booklets. H
g Inventors and manufacturers wishing to sell or exploit their patents can do 1t very §
b effectively by good circular: and booklets. Estimates furnished. Send 8c. postage
B for samples and handsome souvenir engraving of St. Louis Exposition, 14x20. on 20x24 paper. §
L C. L. WRIGHT & CO., 132-4-6 West 14th Street, New York. §
VYV UV VV UM YV VW VU WU UV VU VW VUG VW UV UV VW VU VU W UV VU VMU VU VU VW VU VU WU VU VW VU WV WV VWU UV VW VW VM VD WUV VU W W W ©
- ‘A A N T -y PROPOSALS FOR FURNITURE FOR BACHELOR |
A JANUFACTU QUARTERS, HOTELS. ETC. Office, Isthmian Canal
) AMDIN 0. ORD » Commission, VVasthton D. C, March 29, 1905. Sealed
. » proposals, in triplicate, will be received at the office of
o 6D OR the Purchasing Agent, Istbmian Canal Commission,
RO p - AND: DRO 0 Washington, D. C, until 10.30 A. M., April 28, 1305, at
QD D 0/0.0RD 0 which time they will be opened in publie, for furnishing
OR OR OR o 00 above mentioned furniture. Blanks and full informa-
OB A 8 D O tion may be vbtained from this office, or offices of Asst.
o 5 5.0 o Purchasing Agent, 24 State St., N. Y. City, or Asst. Pur-

T,
m Corliss Engmes, Brewerw’
and Bottlers Machinery. THE VILTER
o MFG. CO. 899 Clinton St., Milwaukee, Wis

MUDE[S I&. EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. BILLAARD. Fox Bldg.. Frankiin Square. New York.

Specialties
s Manulactured

Dies, Tools, Mndels and Spemal Machinery

RE, Cmcago i
OFFICE: 87 m—m A»mue ORKS - inDs

BALLOONS

RU B B E Expert Manufacturers
Fine Jobbing Work

PARKER, STEARNS & SUTTON, 228-229 South St., New York

ORNAMENTS 3ipinecs sSOIQ%E‘ifdeé‘l‘%da?fé‘sESech}

work solicited. Gold and silver plat
J. H. ARTHUR CO.. 45 Eddy Srt., Provuience‘ R.L

Aeronaut L. btewens,
Box 181 Madison Sq,, N. Y.

p CATA O
MOD . A UNION MODEL WORKS
& G ? 193 CLARK . CHICA

S.E. WORRELL

DR'ING Mﬂﬂ"l“is. Hannibal. Mo.

MODELS FCHicASo MonEL worics]

WRITE FOR CATALOGUE OF MODEL. SUPPLIES
MODEL AND EXPERIMENTAL WORK.
Electrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York

BATTERIES

ALL KINDS

| THE WILLARD STORAGE BATTERY CO: CLEVELAND.O.
We manufacture METAL SPE-
CIALTIES of all kinds, to order;
Targest equipment; lowest pric-
es. Send sample or FREE

model forlow estimate and best expert advicel
THE EAGLE TOOL CO., Dept. A, Cincinnati, O.
Reflned, profitable labor. Competent men always in
demand. We teach it thoroughly in us many months as
it formerly took years. Does away with tedious appren.
ticeship. Money earned whlle studying. Positions se-

cured. Easy terms. Send catalog.
ST. LOU1S VVATC][MAle\G SCHOUOL, St. Louis, Mo.

Al the Running Water YouWant FREE

without cost for fuel or repairs.

The Niagara Hydraulic A“toma‘tlc Ram

\Engine Company’s

gort:s night and day without attention on any brook, stream or pond.
ost

less than & windmill. Used and endorsed by United States
Gov’t, Penn. R R. and hundreds of farmers,
large institutions and country homes.

The First Costthe Final Expense
Write today for free booklet
NIAGARA HYDRAULIC ENGINE
COMPANY, - CHESTER, PA.
Dept. M, 140 Nassau St., New York

50 Years’
Experience

Trade Marks,
Designs,
Copyrights, Etc.

Anyone sendmg a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. 1dest agency for securing patents.

Patents taken through MUNN & Co. réceive
Special Notice, without charge, in the

Scientific American

A handsomely illustrated weekly. Largest cir-
culatior of any scientific journal. Terms, $3 a
year; four months, §1. Sold by all newsdealers.

MUNN & C0.z61 Broacwar, NewYork

Branch Office 626 F St. Washington, D. C.

chasing Agent, at Custom Houqe, New Orleans, La.

J. Gallagher, Major, U. 8. A., Purchasing Agent.

NOTICE TO CONTRACTORS.

Sealed proposals, suitably endorsed on envelope, for
the Construction (Heating, Plumbing and Lighting not
included) of a Tuberculosis Pavilion, at the Hudson
River State Hospital, Poughkeepsie, N. Y., may be sent
by mail or delivered in person up 10 3 o ‘clock p.m., on
Wednesday, the 12th day of April, 1905, to the State
Commission in Lunacy, at the Lapltol Albany N. Y,
when the bids will be opened and read publicly Draw’

;
|
H

Ilustrated booklet free. Liberal discount to the

ings and specifications may be consulted andblank forms :
of proposal obtained at the Hudson River State Hos- :

ital, Poughkeepsie, N. Y., or by application to G.
eins, State Arehltect in the Capitol, at Albany, N. Y.

Contracts will be awarded to the lowest responsible and ;

reliable bidders, unless the bids €xceed the amount of
funds available therefor, in which case the right to
reject all bids is reserved.
Dated, Albany.‘\lareh 29, 1905. T. E. MCGARR.,
Sec. State Commission in Lunacy.

DRAFTSMEN WANTED.—An examination for
Marine Engine and Boiler Draftsmen and Assistant
Marine En%ne Boiler Draftsmen, to provide an eligible
list from which appointments will be made in the Naval
Service at an]s]f time within three years thereafter, will
be held at the Navy Yards, Boston, New York and
Washington, D. C., eontlnuing through April 27,28 and
29 1905, bet ween the hours of 9.80 a. m. and 4 p. m., each

day. Theexaminations will be identical at allthe Yards.
and will be practical in character. Applications for
permission to be examined, designating also the Yard
most convenient for the a[i]phcant should be made
previous to April 22, 1905,to the Qecretar{l of the Navy,
Navy Department, Washmg on, D. C., who will supply
the ndecessary forms and instructions. Pay $3.52 to $5.04
per diem

ON TYPEWRITERS
of all Tlakes

Send for samples of writing, prices, and
catalogue, Machines shipped for inspection.
NEW YORK, CHICAGO,
114 Barclay St. 124 La Salle St.
KANSAS CITY,
817 Wyandotte St.
ST. LOTIS, 209 North 9th St.
SAN FRANCISCO,
536 Calitornia 8t.

T L]
38 Bromfield St.

AM\ ) . D A
'w.m[M.
N DISAPPO
PR OR RD
e OMOB
e > 19 iy
- R o

“In the heart of the continent.”

12,000 MILES.

This vast mileage of railway lying
east of Chicago, St. Louis and the
Mississippi River, with its eastern
terminals at New York, Boston and
Montreal, its lines passing through
the centers of population and reach-
ing the gateways of commerce, makes

up the system called the

NEW YORK CENTRAL LINES.

For No. 3 of the Four-Track Series, containing
amap showing this Great System send a two-
cent stamp to George H. Daniels, General Pas-
senger Agent, Grand Central Station, New York

Tire bolt wrench, J. R. MNoore 786,660

Pire, cushion, W. 8. McNamara .. 786,591
Tire, pneumatic, I Tennant ...... . 786,470
Tire shoe setter, R. Threlfall . 786,611

hand directed, J. K. Stewart. .

Tool, etc., . 786,390
Tool hundles, ete., sceuring, A. W. Cochmn 786,630
Tool holder aud case for scissors, shears,
plicrs, ete., F. Gutmann ............. 786,758
Tool safety device, machine, C. Wenigmann 786,473
e Toy, B, Terry ...ueniniiiiiniinnnnnnennns 8(),610
Toy bank, W. J. Somerwill .............. 786,689
Transformer receptacle or case, J. H. Zim-
TETTNANIL v v e v e evenerosensensansanenns 786,338
| Tray support, Morg & Ostrom . 786,587
Triangle clasp, M. L. Rothschild . 786,385

Trolley pole controller, automatic,

Dolson

| 786,489

Trousers stretcher, W. 'B. White ... 786,333
Truck brake, railway, W. Dalton .... ... 786,488
Truck, cast steet car, A. Lipschutz ...... 786,575
Trumpet o megaphone, folding, C. M. Zel-

(S = ... 786,395
Tube coupling, C. L. Mann .. 786,507

Tabes, attaehmg flanges to, V\ ‘W. Doolit-

15 786,551
Type casting and composing machine, J.

Pinel ... i i 786,313
Type writing machine,” G. R. Young .. . 786,394
Type writing machine, C. H. Shepard ..... 786,464
Type writing machine tabulating device .

B. Secor .............. . 786,607
Umbrella frame, T. Wallace . 786,471
Umbrella support, H. Rowlett ............ 786,600
Vaccine case and holder, E. M. Houghton. 786,358
Valve, J. O'Meara ........coceeenvenennnn 786012
Valve, Crabtree & McGregor ............. 786,7dl
Valve, emergency throttle, L. Neumann 786,667
Valve gear, W. . Dow ...,

Valve, retaining, E. M. Herr

Valve, safety, . Schreidt

Vapor burner, incandescent, W. 8. Quigley 786,381
Vehicle, electrogasolene, L. G. Nilson .... 786,376
Vehicle, motor, J. F. Duryea ............ 86,34
Vehicle operating system, electric, H. H.

Cutler .....oi.iiiiiii i i 786,419
Vehicle steering wheel, motor, E. J. Lonn. 786,772
Vehicle wheel, J. F. \hddleton . . 786,680

Velocipede, J. F. Bennington ..
Vending machine, Mohn & Yates
Vending machine, Erwin & Meyer

Z 786,582
786,741

Veneer cutting machine, H. E. Grimsley .. 786,560
Vise, Hudson & ZXLangford .........c.c.co.. 86,787
Wagon body, J. B. Tremaine 786,695
Wagon spring, W. Webber ...... . 786,614
Wall construction, W. L. Marchand ...... 786,370
‘Wall construction, building block, W. Por-

L7 Y 786,598
Water level controller, R. J. Flinn....... 786,638
Water purifying apparatus, J. C. W. Greth 786,559
Water tower, extensible, H. Selzowsky.... 786,687
Water wheel, turbine, C. O. Anthony ..... 786,617
Weigher, automatm C. Bradford ......... 786,785
Well apparatus, M. E. Layne ............. 786301
Wheols, mechanism for preventing side slip-

ping of pneumatic tired, A. J. Gross-

mann . 786,494
Whiffletree hook, L. C. Wendt . 786,699
Windmill, 0. W. Kenworthy ... .. 786,297
Windmill, H. C. Burnett . 786,408
Window, A. Konsalik ............ ... 786,650
; Window screen and ventllatox ch 786,391
Wire stretcher, C. F. Hof ed ............ 86,765
Wire tying dies, mtexsectmg J. J. Morse. 786,374
Wire working tool, Montgomery & Me-

F 3 1§ 786,454
Wrench. See Tire bolt wrench.

Wrench, M. F. Hudson ......ccoviieueenes 786,788
DESIGNS.

Fabrie, printed textile, E. B. Vandergaw.. 37,391

Glass vessel, W. R. Schaffer ............. 37,389

Hook, coat and hat, C. F. Nuezel 37,390

Spoon, . Taylor ... ceeiienneeeeinnnennnnn 37,387

Spoons, forks, or similar articles, handle

for, BE. E. Codman .....e..eeveeeecnese 37,388

LABELS

¢¢Australian,”” for underwear, Carson, Pirie,

SCOLE & €00 wrvranrensreraseennasnses 11,999
¢“Autograph,’’ for shoes, Craddock-Terry Co. 12,002
“Bridal,’”” for hose supporters, E. Gutmann. 12,005
“Columbla Goodlethes for Boys,”” for cloth-

ing, W. Levy & Bros.........cocceueen 12,000
¢Cremo,” for non-alcoholic beverages, Lad-

wig Schranck Co. .ivvvvnivennvnnnnn 12,014
‘‘Crescent Label,”” for handkerchiefs, A.

Harden & CO. ...ivirinnnnenanenannns 11,998
¢‘D. Mendez Habana,”” for cigars, Schmidt

& COu viiiiiiiiii e 12,015 12,016

“Dgsptian Spray,”” for chemical Compound
Egyptian Spray Manfg Co

¢1855 1905 Fifty Years’ of Quality Wolff's
Plumbing Goods,”’ for plumbing goods,
L. Wolff Manufacturing Co.

¢“Er-bo Tooth Powder,”” for tooth powder,
L. G

12,025

.......... 12,027

12,011
12,003

. B, Erb ...
“Gold Medal,”’ for doeskins, Sweetvvater
WOoolen MillS wovvrerrrnseeneennnnnnes

¢“Gold Medal,”” for jeans and doeskins,
Sweetwater Woolen Mills ........... 12,004
¢Justice,”” for mantles, Liberty Inc. Light
107 Y R R 12,026
«Korexills,”’ for medicinal compound, J. C.
PeacoCk  «.vviiiieiiia et . 12,007
“Le'non Skin Lotion,”” for skin lotion, W.
B. ShaW .iuieiirienrnennnnnsocnsecacns 12,012
““Madden Eye Medicin,’”’ for eye medicine,
Dr. Madden Eye \Iedicin Couvivnnnnnn 12,009
“Mocha Cereal,”” for cereal mixture, K.
Wright .....ooeeiiiinn. . 12,018
«“pPaw-Paw,”” for card games, G. C. Cro 11,997

“Phospho- Ferrum, ' for a medicinal prepara-

tion, W. H. Hostelley & Co. ......... 12,008
“leplenon Skin Food,” for an ointment,

F. . Robinson ........cciiiiiiinaann 12,013
“Reach Official American League Base Ball

Guide,”” for pamphlets or booklets, A. J.

REACH CO. evvnernneeeenaeennnnennnns 11,996
“S. C. W.,”” for cigars, G. J. Johnson .... 12,017

‘“Sa- 1\. -ia, ' for hair tonic, Schmelzel & Gal-
12,010

12,023

10D e e s
‘‘Superior Gloss,’”” for furniture polish, H.
Biever ...
‘““The Magic Lustre Furniture Polish,”” for
furniture polish, Magic Lustre Furniture
Polish  Co.
“Townsend’s Latter Day Saints or Temple
Brand Olive Oil,”’ for olive oil, B.

12,024

TOWNSENA e ovevereeeenneneanenenennn 12,020
“20th Century,” for glass polish, H. Bie-
................................... 12,022
R O b Stock Food,” for stock food, National
Chemical CO. ...vveriiinnerniiiinnnnn 12,019
‘“University Clothing,”” for clothing, J.
WUPLZDULEOL o iviiviieiienneanenenncnns 12,001
““Y-Kof,” for medicine, A. K. V. Reamer.. 12,006

““Ys Cleaning Fluid,”” for -cleaning fluid,
Wiesenthal & Co. .....oiivviiiiiinnns 12,021
PRINTS.
“‘Hallerest.”” for shoes, Loring B. Hall Co. 1,257
“Mail Pouch, for tobacco, Federal Lith-
ograph Go. oo 1,259
“\Ion s Apparel,”” for men’s apparel, W. C.
1013 S 1,256
‘“‘Nations’ Dolls Series No. 1, for news-
paper novelty, Gray Lithograph Co.... 1,255
‘‘Parsley Compound,” for medicinal com-
pound, Guyer Medicine Co. ............ 1,258

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

No Matter
How Far Away

you may be, every courtesy and accommodation for
which the Loftis System is famous, is at your com-

mand
a Diamond,! Watch or other
You May Select articies from our 1905 Catalogno,
and it will be sent to you on approval at once. You
incur no obligation to buy, or any expense, for we
prepay everything. If you like what we sen& and it
perfectly satisfies you in design, quality and price,
youmay pay one-fifth and keep it; sending the balance
direet to us,in eight equa] monthly payn{)en‘tis ded
rom us may be depende
Anythmg‘ You BUY upon_to be of high qualit;
and reliable beyond question. We guarantee the qual-
ity and value of every Diamond in writing, and any
Diamond sold by us, may be exchangedat any time at
full value, for other goods or a larger Diamond.
0 Our prices are the lowest in the
ur Prices. country. This is possible from the
fact that we are the largest retailers of Diamonds
in the world, and the only Diamond Cutters in the
world selling "their product at re%all. b 10 mind
. lease bear in mind,
Your Credit Is Good. that tho Loftls
System is universal in its credit courtesies.
The account of the modest salaried clerk is
Just as welcome on our books as isthat of
his well-to-do employer.
Please write today for Catalogue.

$ LOFTIS BROS. & CO.

Diamond Cutters and Jewelers
Dept. V. 180,
92 to 98 State street,
OHICAGO, ILL,

NEW
Finsen Institute

After May 1st the Finsen Light Institute of
America—now located at 78 State Street—will
move to the magnificent new building they have
just erected.

No expense has been spared to make this the
most complete Institute cf its kind in the world.

New Genuine High Power Finsen Lamps
direct from Copenhagen will be installed. thus
assuring quick treatment and minimum cost.

Write to Dept. D, for free literature telling
how skin diseases are cured by light.

After May 1st address

The Finsen Light Institute of America,
Washington Boulevard & Hamlin Ave.,
Dept.D. CHICAGO.

ITIES
THE CARLIS LE & FINCH CO

233 E.CLIFTON AVE
CINCINNATL,

THE B. F..BARNES
14=~INCH DRILL

is adapted for work from 1-16 inch to 3
ineh. A strong, substantial. weil bmlt
drill. Plain lever or power feed as desired.
We build a tull line of Drills. Al sizes
furnicshed in Gangs Alsu bhave 9-inch,
and 1l-inch Screw Cutting Lathes, and a
24x2-inch Wet Tool Grinder. Lata]og S
aa. 01 Tequest.

B. F. BARNES COMPANY. Rockford, ill.
European Branch, 149 Queen Victeria St., London, E.C.

»z @ Automatlc Machmes
TQ o7 FORMING WIRE

from coil into shapes similar

to cuts. We can furnish ma-

chines or goods, as desired.

=" Send for Catalogue.

BLAKE & JOHNSON,
P O.Box 7, WATERBURY, CONN.
Only guard made of crlmped wire. giving
maximum of elasticity. Casts no shadow,
Can be adjusted without removing bulb.

Fastened around socket.

We sell girect to electrical supply houses
and consumers. Merchants and manutfac
turers supplied direct in any quantities

Py ‘Write for complete description and prices
Ca.n!dlewPoWr WESTERN WIRE GOODS CO., Buffalo.N. Y.

22-100 CALIBRE SAFETY RIFLES

Fully Warranted.
Sent on Trial.

BEST AIR GUNS,
Steel Targets, Nut Picks,
Nut Cracks, Etc.

MANUTACTURED H. M. QUACKENBUSH CO., Herkimer, N. Y.
SEND FOR CATALOGUE

L PAGE’S GLUE

Doesnotset quickly like theold style glue
and has four times the strength (Offl fHeial
test, 1 in. 8q. hard pine butted, registered
1620'1bs. before parting). Used by the best
4 mechanics and mfrs.theworld over. Inval-
‘@ uable in household use, for Furniture,
nww‘” China,Ivory, Books, Leather,and wherever
{a strong adhesive i8 desired. 1 0z, bottle
¢ Ll or collapsible self-sealing tube (retails 10c.)
s matled for 12c.if yourdealer hasn’t our lme.
¥ PAC

STFONGES?

\l‘ ORI

— g PHOTO PASTE
None genuine 2 oz. size retalls 5¢.; by mall 10¢.
thhout PACE’S AGE,

This Lab 2 oz size retails 5c.; by mall 10c.
RUSSIA CEMINT €0., 189 Essex Ave., Gloucesler, Masse



Scientific American

APRIL 15, I9O0S.

o
Orient suckboard, 4 H. P. Price $375.

Thatisthe smallest amount of money that will buy ,
a new, up-to-date motor car.
It is the price of the Orient Buckboard and when you
ay it you get two or three times the value that you get
n any other liﬁht car. !
The Orient Buckboard makes 35 miles an hour, and
climbs any hills with full load. Costs only half a cent a
mile to run. So simple you can drive it anywhere with
an hour practice. Catalogue showing four styles—two
or four passengers -free.

WALTHAMVI"IFG. Co., Walplggnb Mass.

bers of A of Licensed A

Double Side
Entrance Tonneau
Winner of the Grand Prize, World’s
Fair, St. Louis. $3500 f.0.b.factory.

Send for catalogued.

Packard Motor Car Co.

Member A.L. A, M, DETROIT, MICH.
New York Branch, 1540 Broadway

Model N
28 H. P.

3

82-38 horse power, 2,500 pounds, 4 ¢ylinders,
vertical, shaft drive. More Exclusive
Features of Merit than any other car
in  America. Guaranteed Deliveries.
Write Dept. M for catalog.

ROYAL TOTOR CAR CO. Cleveland, Ohio

bankers, mac]
the examp
large or smal

This Book r

self-reliant in

MODERN MACHINERY

best illustrated of its class.

MODERN MACHINERY,

Modern

achinery every month

WE WANT TO GIVE YOU THIS
$1.00 LIGHTNING CALCULATOR

The greatest labor=saving work on figures ever published.
ABSOLUTEL,Y INVALUABLE to merchants, mechanjcs, manufacturers,
hinists, clerks or anyone who handles hat*
e is, it shows the whole answer at a glance.
the figures. or what the fraction. Every conceivable problem fully
worked out and answer given at once.

THE GREATEST BOOK of its kind the world has ever known.
answer to any question is as easily found as a word in a pocket dictionary.
hi uired 35 years’ work to complete it.

No matter who you are or what your business, this book prevents mistakes,
relieves the mind, saves labor, time and moaney,

figures,

WE GIVE IT T0 YOU FREE ON THESE TERMS

We want to increase the Subscription List to our Monthly Journal,
The foundation of civilizationrests on inventions of new machinery.
- ! s To keep abreast of mechanical progress should be the aim of every
intelligent man. Our publication keep%you informe
£ MODERN MACHIN
get you started reading this paper regularly, and therefore make you this offer.

ONE YEAR,

RopPPS NEwW CALCULATOR (JusT OuT)

Send us lV{our subscription at once, enclosing $1.00 and mention this ad.. and we will mail yo
h for one year and the Calculator FRE no
ust. a8 represented, send the book right back and we will refund your money. Don’t delay accep
is proposition; write to-day. Remember, money back to-morrow if dissatisfied.

MODERN MACHINERY PUB. C0., 914 Security Bldg., CHICAGO, ILL.

FREE

o matter wha

Hgures.
No limit to how

The

makes you independent, sure and

d,and it is written so all can understand it, and the
ERY costs you $1.00 a year. We want to
$1 .OO}

$1.00; $2.00

E_at once.

The man who owns or drives an Auto should not use an expensive watch. The
New England screw cased watches are perfection for [lotor work.
Dust and wet proof.

THE NEW ENGLAND WATCH CO.
63 Victoria Street, Liverpool, England

WATCNHES

Accuracy guaranteed
37 . 39 Maiden Lane, New York

do you not?

No.
YOU want to know WHY D UR q is best,

That is just what we are going to tell
you in this little space from time to time.
If you don’t want to wait to learn
can get advance information by writing [JU R ﬂ NOW.

CHICAGO BATTERY COMPANY, 1402 Michigan Avenue, CHICAGO

2

. %@m@ 3

ou BEST

Protect Your Checks

Every check you issue is likely to be
raised, if unprotected and it falls into un-
scrupulous hands. Protecticheck sent on
trial for ten days to rated parties. Prints
indelible figures. Capacity $5 to $5,000.
Price $15 if accepted ; otherwise return at
our expense. Write to-day. Agents wanted

Rochester Metal Mfg. Co.
217 Jay Street Rochester, N. Y.

i
.
I

N
he_alby

Stationaries, Portables, Hoisters, Pump- |
ers, Sawing and Boat Outfits, Combined |
with Dynamos.

Gasoline, Gas, Kerosene.
Send for Catalogue.
. State Power Needs.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

- e
What Is Daus’Sip-Top?
S TO PROVE that Dans' * Tip-Top” Is
the best and simplest device for makin,
100 coples from pen-written and &
} coples gom typewnitten original, we will
ship complete duplicator, cap size,
without deposit, on ten
ftnout. deposit, oo’ ten (10)
days® trial.
Price 87,50 less $
trade discount of
88 per cent, or

Daus Bldg., 111 John 8¢, New York

All varieties atrowest prices. Best Kallroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Safes,

s Bﬂlﬂ Sewing Machines, Bicycies, Tools: etec. Save

Money. ListsFree. CHICAGO SCALE Co.. Chicago, Ill.

Net

| S

The Felix A. B. Daus Duplieator Co.,

Our Microscopes, Microtomes, Laboratory
Glassware, Chemical Apparatus, Chems
icals, Photo Lenses and Shutters, Field
Glasses, Projection Apparaius, Photos
Micro Cameras are used by the leading
Laboratories and Government Departs
ments Round the World.

Catalogs Iree.

BAUSCH & LOMB 0PT. CO.
for Feeding Boiler, Tank, PU M P |
Deep Well, Mine, etc.  Will not Short Stroke or Injure

ROCHESTER,N.Y.
ms BURNHAM STEAM
Beer, Water, Qil, Milk, Whiskey,
Condensations,Hydraulic Pressure.
from Load to No Load. Write for Catalog No. 15.
UNION STEAM PUMP CO., Battle Creek, Mich.

BORATED
TALCUM

CHAPPED HANDS, CHAFINU

and all afflictions of the skin,
A little higher in price, per-
4 kaps, than worthiess swubsti-
futes, but arveason for 40" Delightful
after shaving, Bold everywhere, or malled on
recelpt of Z5¢. Get Monnen's (the original).
GERHARD MENNEN COMPANY, Newark, K.J.

Samiple Free,

15 to 21 Clinton Street.

| Sanitary

urposes.  Easily adjusted.
ective I operation,
For bath room, toilet and

germ “estroyer, and deodor
ase o
e S2

o

AMERICAN SANITARY

No.
9%
¢

Bench Drill. The ,.

band and a

GOODELL-PRATT COMPANY,

odor, agreeable and invigorating,

S
A Drin % O”%ﬁ
A special vise is ?Z)(f S04 gith this

American

Basket

A scientiflc home disinfectant for sanitary

Simple and ef-

Requires no attention.

home. A sweet
A Yerfecb
izer of unpleasant

~ipped to any part of the United
=.04), with complete outfit for

-'ibfoé‘? “uare, Buffalo, N, Y.
O, Rag; gy, reestl
o oy ¥ Testier

f‘?bq rts

open two

inches and operate on a right-
lett-hand
List price $10. Write for discounts

Greenfield, Mass.

screw.

tittea  boat

.

FRED

St.

Medart Bot Building Materials

A systemof supplying perfectly

parts, knocked

down, enable anyone handy
with tools to build their own
boat at one-half the boat fac-
tory’s price. Freight low. Send
stamp for catalog just issued.

MEDART

8545 DeKalb Street
Louis,

Mo.

CLEAR VIEW

.
Acetylene Search Light
for Small Yachts, Launches and
Pleasure Boats of all kinds. Gener-
atesits own gas. Projects a powerful
ight. Entirely automatic. Indispen-
sable for night boating; making land-
ings; detecting obstructions; locat-
ing buoys and penetrating fog, etc.
WRITE FOR CATALOGUE,
AMERICAN ACETYLENE STOVE CO.,
503 Masonic Temple
MINNEAPOLIS, MINN.
Get

%t ““Yalveless”

Here is a perfect Gasoline Motor
without valves. Simplicity, but per-
fection in parts. More power and less
weight—67 pounds only, All parts
interchangeable. Bearings of bronze.
Perfect lubrication. Brass generator.
Small compass, Great satisfaction.

WRIGHT TMOTOR CO., Buffalo, N. Y., U. 5. A.

Seconds count. Beready at the start with
Badger’s Fire Extinguisher

and you can put out any kind of a fire.
A request will bring you the information |
you wish, FREE. |

BADGER FIRE EXTINGUISHER CO.
80 Portland St., Boston, Mass,

Andrew Carnegie, Thomas A. Edison
. and many other successful men be-
gan their careers at Telegraph

Operatm%; ‘Why don’t you
learn? or $1.75 we will
send Dyou a complete
N. D. outfit with
book of instructions,
by express (not pre-
paid). Send for cata-
log of electric appa-
L ¥* ratus, supplies and

novelties.
J. H. BUNNELL & CoO., Inc., 20 Park Place New York.

EASY HILL-CLIMBING.

The steepest; hill is as easily ascended ag descended if the rider takes the
precaution of having attached to his machine the very latest model of

ditions.

which has every possible improvement tending toward safety, simplicity
and efficiency. It ensures easy comfort to the rider under all
arts are cut from solid steel and are interchangeable.
Only one clutch—the Forward Drive. Symmetrical in design, perfect in
every detail. No increased friction when pedaling. Price 85.00.

ECLIPSE MACHINE CO,,

All

¢ The cyclist saves himself much sorrow
If on his wheel he has the MORROW.”

THE MORROW BRAKE

road con-

Elmira, N. Y., U. S, A,

20th CENTURY SOAP, #5imsisims

oughly removes all stains, such as rust, grease and oil, either from the hands or clothing, without
injuring in the slightest. Also unsurpassed as a DRILLING SOAP. For cleaning floors and walls,
Has no equal for automobiles. ) 2
adds to the lustre. 1f your cealer does not keep it, send us his name and address and we will send you

ecially hard wood, it is invaluable.

a large can free.

HOFFHEIMER SOAP CO., 169 E. Jackson Boulevard, CHICAGO
Eastern Office, No. 1 Madison Square, NEW YORK

a purely vegetable oil soap, containing
no lye, but cleaning by the penetrating

ectricians, chemists, ete., it thor-

Does not injure the polish, but

SAVE ONE THIRD

By Buying of the Makers
We are actual manufacturers—not a commission house.
‘We can and do save our customers one third on retail prices
by selling direct to user and cutting out all ‘dealers’ profits.

All our goods carry our guarantee. Our freeillustrated cata-
logue shows a greater assortment of carriages and harness
than any dealer can show you. Send for it.

THE COLUMBUS
CARRIAGE AND HARNESS COMPANY,
COLUMBUS, OHIO

Y W.L DOUGLAS MAKES AND SELLS
Y MORE MEN’S $3.50 SHOES THAN ANY
OTHER MANUFACTURER IN THE WORLD.
$10,000 REWARD to any one who

can disprove this statement.
‘W. L. Douglas $3.50 shoes are the
greatest sellers in the_world be-
cause of their excellent s fit-

$3.50

their shape better, wear longer, and
are of Igrea.ter value than any other
$3.50 shoe on the marketto-day, W.L.
Douglas guarantees their value by
stampin, is name and _price on the
bottom of each shoe. Look for it. Take
no substitute, W. L. Douglas $3.50
shoes are sold through his own retail
stores _in_the principal cities, and by
shoe dealers everywhere. No matter
where i/](_)u live, W. L. Douglas shoes
are within your reach.

““The Best I Ever Wore.”

] write to say that I have worn your $3.50
shoes for the past five years, and find them the
best I ever wore.”’ — Rey. Frank 1. Ripley, 608
East Jefferson St., Louisville, Ky.

Boys wear W. L. Douglas $2.50 and $2.00
shoes because they fit better, hold their
shape and wear longer than otlier makes.
W. L. Douglas uses Corona Coltskin in his
3.50 shoes. Corona Colt is conceded to
e the finest patent leather produced.
Fast Color Eyelets will not wear brassy.

‘W. L. Douglashas the largest shoe mail order
business in the world. No troub
by mail. 25 cents extra prepays delivery.

1f you desire further information, write for
Iustrated Catalogue of Spring Styles.

_ W. L. DOUGLAS, 157 Spark St., Brockton, Mass.

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ancINFORMATION on APPLICATION.

NICKEL
Electro-Plating
Apparatus and Material,

THE
Hanson & VanWinkle
0.
Newuvk: Ne Jo
92 William St., N. Y,
80 & 32 8. Canal St.
Chicago.

Rnad Freidhting Irac_tiun [ngines_

Over 200 it use on Pacific Coast alone. Siberia,
Spain, India, Central America, Sandwich Islands
have them.

Engines 110 Horse-power. Wood, Coal, or Oil
burning. Hauls 50 tons, takes grades 5 to 25 per
cent. Capacity each car 16 tons,

THE BEST MFG. COI'PANY

San Leandro, California

Cable Address, DANBEST. Write for our New
Codes, Western Union and McNiel. Catalogwe No. 18.

Duplex Comptometer.

The result of 16 years of practical experi-
ence in the making of mechanical calcula-
tors, and the highest attainment in rapid
calculation devices. It is operated by the
simple touching, singly or all together of
one or more instantly acting keys. Light
and uniform key touch. It adds, multiplies,
dividesand subtracts instantly and noiselessly.

The Comptometer is endorsed by the
largest commercial and manufacturing
houses all over the world.

Send for litevature and Special Tvial Offer.

Felt and Tarrant Mfg. Co., Chicago.

ELCO°

EET STEEL
N, PA





