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Broadside View of the ¢ Celtic.” Bow View in Drydock.
Length, 700 feet ; Beam, 75 feet ; Molded depth, 49 feet ; Displacement on designed draft of 36 feet 6 inches, 37,700 tons ; Sea speed, 16 knots:
NEW WHITE STAR LINER “CELTIC”; THE GREATEST SHIP EVER CONSTRUCTED.—[See page 103.]
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MISHAP TO THE SANTOS-DUMONT AIRSHIP.
“There will be general sympathy with M. Santos-
Dumont, the persistent and plucky aeronaut, in the
disaster which .overtook him just at the very
time when he seemed to have the Deutsch prize
within his grasp. He started from St. Cloud
and sailed directly for the Eiffel Tower, covering
the distance of 9 Kkilometers, or over 5 miles, in
the remarkable time of 9 minutes and 20 seconds.
Reports of the trip are somewhat contradictory; but
it would seem that, shortly before reaching the tower,
the balloon commenced to deflate and the pointed bow
began to give way under the end-on resistance of the
air>X The airship was deflected from its course, but
by the skill of M. Santos-Dumont it was brought back
and made the circuit of the tower successfally. The
further deflation of the balloon seems to have gaused
some of the suspension ropes to slacken up @nd be-
come entangled and broken by the prop‘eller.‘V;luckily
for the aeronaut, the machiné descended upon the roof

of one of the taller buildings of Paris:and hung there,

M. Santos-Dumont being rescued without any injury
to hims-eleThe accident is ascribed by the inventor
to the imperfect inflation of the balloon, coupled with
the varying direction and strength of the wind. He
states that he was already returning over the Bois de
Boulogne when the wind freshened suddenly and struck
him sidewise, causing the balloon to pitch and roll
heavily.

Although it is quite possible that the inflation may
have been incomplete and the regulating valves faulty,
it seems to us that the immediate cause of the failure
was to be found in the action of the wind; and it is
just here that all airships of the balloon type encounter
their most frequent cause of disaster. In running with
the wind the aeronaut experienced no practical re-
verses, and, indeed, the remarkable time made—Dbe-
tween 30 and 40 miles an hour—would indicate that
as long as the wind was with him, and the opposing
pressure of the air was simply that due to the speed
of the balloon as developed by the propellers, the air-
ship was entirely within his control. It was when he
faced the wind that his troubles began.

‘Without throwing the least discredit upon the in-
genuity, skill and perseverance of M. Santos-Dumont,
the recent accident really confirms our opinion that
the successful airshipy aeroplane, or flying machine

>dmust, in the nature of things, dispense with the gas-
inflated balloon)( By the term “successful airship” we
mean one which can take its place in the great world
of transportation, and hold its own with the railroad
train, steamship, or automobile, for the conveyance, if
not of freight, at least of passengers. Such an air-
ship must, like the modern first-class steamship, be
comparatively independent of the elements. It must
not only be able to show a speed of from 60 to 80
miles an hour, with the wind, but it must be capable of
maintaining a speed, say, of not less than 30 or 40
miles an hour against the wind, even when the strength
of the latter is from 30 to 50 miles an hour. This, we
believe, is something that the gas-supported airship
will never accomplish, and for the reason that to over-

come the end-on resistance and skin friction presented -

by the large cross-section and surface area of the bal-
loon to the air, the propelling machinery would have
to be of a power and weight greatly exceeding the
lifting capacity of the balloon. Let us take, for ex-
ample, the machine that was recently wrecked in Paris.
It is supported by a cigar-shaped balloon, which has
a length of 110 feet, and a diameter of 20 feet. The
cross-sectional area would be 315 square feet, and the
maximum pressure of the wind which the balloon
might have to encounter would be, say, 40 pounds to
the square foot, this being about the pressure of the

Scientific Qmervican,

wind allowed for in calculating the wind stress on
bridges and framed structures. The fact that the bal-
loon is cigar-ended is offset by the large skin friction;
Jut to be conservative we will suppose that the maxi-
mum pressure parallel with the longer axis would be
only three-fourths of this, or 30 pounds to the square
foot. This would amount to an end-on pressure
of 43, tons on the balloon alone. It is not neces-
sary to follow the calculation any further, as it is
evident that in the present state of the mechanical
arts there is no form of motor which could develop
the necessary power within the limits of weight that
can be carried by a balloon of this size.

To look at the question from another side: Even sup-
posing that machin‘éry could be designed which would
not merely hold the balloon stationary against a gale
of wind, but drive the ship forward at a fair speed, it
is certain that there is no form of balloon construction
known which could encounter such wind pressures
without collapsing. It might be answered: “Makc the
balloon stronger,” but to do this would be to increase
weight, and a larger gas-holding capacity would be
necessary to support the increased load. As far as
we know, no gas-supported machine has yet been built
that was able to make good progress against a strong
wind, and the considerations quoted above show the
inherent difficulties of the task.

Under the present conditions of aeronautics it must
be admitted tha.t:jalthough the effort of inventors is at
present almost entirely directed to the balloon airship,
the true solution of the problem would seem to li»es\
where nature suggests that it does lie; namely,\in
the direction of the aeroplane, a type of airship whose
principles are identically the same as those which un-.
derlie the flights of birds. What are experimentalists
in this most scientific and promising field doing in
these days? We hear but little of them. It is possible
that they have been discouraged by the extreme risks
which attend all aeroplane experiments that are car-
ried out on a large scale.. The death of Lilienthal and
other martyrs to a fascinating and dangerous science
has not, however, proved that aeroplane navigation is
impossible; quite the contrary. What it has proved
is that the aeroplane only awaits the invention of
some automatic means of balancing to render it one
of the most successful inventions of the twentieth
centuryd ™
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BIG SHIPS AND DEEP WATERWAYS.

The arrival of the great steampship ‘“Celtic” in the
port of New York shows the wisdom of the liberal
appropriations recently made by the United States
government for providing the harbor of New York

"with a 40-foot channel from the docks to deep water

outside the bar. It is evident, in considering the
question of the dimensions of future steamships, that
they will be limited only by the harbor and dockage
facilities afforded them. The city of New York recent-
ly constructed a set of piers with the unprecedented
length of 800 feet, and yet they had scarcely been
completed before the “Oceanic,” with a length of 705
feet, was tied up alongside of them. And now we
have but just commenced to dredge out our 40-foot
channels, when a -vessel enters our harbor with a
maximum designed draft which will leave only a
few feet margin between its keel and the bottom of the
channels when they are finished.

At the time of the launch of the ‘“Celtic” the ques-
tion of the economics of big ships was very ably dis-
cussed by our contemporary, The Shipping World, of
London, and facts were given, showing that with every
increase in the dimensions of the large freighters
there was a corresponding decrease in the cost of
transporting freight. The most costly item in the
running of these ships is fuel, which, for a vessel of
8,000 or 9,000 tons displacement, is reckoned at about
$2.10 per mile steamed; the wages, provisions, upkeep,
repairs, interest on capital, etc., costing about 60 cents
per mile steamed. As the result of returns covering a
large number of voyages, it has been shown that a
4,000-ton steamer, steaming 269 miles per day, con-
sumed 0.081 pounds of coal per ton of displacement
per mile; a 5,000-ton steamer traveling 260 miles a
day burned 0.067 pounds; a 7,000-ton steamer running
264 miles a day consumed 0.048 pounds; while a 9,000-
ton steamer steaming 267 miles burned only 0.036
pounds of coal per ton of displacement per mile. From
these figures it is seen that the larger the steamer
the less the coal consumption pro rata—in fact, that
doubling the size of the steamer halves the coal con-
sumption per ton. The significance of these facts is
evident when we remember that the coal expense repre-
sents about 60 per cent of the total running expense
of a ship.

In a paper read before the Institution of Naval
Architects, on “Large Cargo Steamers,” Prof. Biles
has stated that as the result of his investigation of
the effect of increase of size upon working expense:
he was led to the following conclusion: ‘“Taking a.
steamer 500 feet long, 60 feet broad, with a depth of
27 feet, 6 inches, I find that by increasing the length
to 700 feet, with a proportionate increase of the
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breadth, but keeping the draught stationary at 27 feet
6 inches, the cost of carrying a ton of cargo 5,000
knots at 12-knot speed, increases from $2 to $2.75.
But if the draught, instead of being kept constant, is
increased in proportion to the increase in the other
dimensions, the cost of carrying a ton of cargo the
same distance at the same speed, decreases from $2
in the case of a 500-foot ship, to $1.75 in the case of
the 700-foot ship.” Thus, it is shown that if the
draught be increased proportionately to the increase of
the other dimensions, the cargo can be carried at a
steadily decreasing cost as the size increases. The
obvious moral of this is that considerations of economy
point to the provision of an ample depth of water in
and approaching the great shipping ports of the world.

A further explanation of the great economy realized
by big ships is found in the fact that a given amount
of cargo will be transported in a smaller number of
voyages, thereby greatly decreasing docking and other
charges. A comparison of the first “Oceanic” of the
White Star Company in 1871 with the “Celtic” of 1901,
shows that the first boat was 420 feet long, 41
feet beam, and 31 feet deep, with a tonnage of 3,707,
Her average speed was 14 knots, and she consumed
about 65 tons of coal a day. The “Celtic” has a tonnage
of 20,800 on her draught of 39 feet 6 inches, and at
her maximum power she will steam 17 knots on a
consumption of 260 tons of coal a day. Her speed is
about 25 per cent better than that of the earlier boat,
and it is estimated that she could carry about four of
the first “Oceanic’s” cargoes at the cost of one such
cargo when carried in the older ship.

The question arises, if the economic inducements
for the construction of mammoth vessels are so great,
what is the limit to the possibilities of size? The
answer is that the limit is determined purely by the
harbor accommodations, and that if terminal facilities
in the way of 50 to 60 foot channels and 1,500-foot
docks were provided we should probably see vessels
of double the size of the “Celtic” plying across the
Atlantic. If any reservation is to be made in the
above statement, it must be on the score of loading and
unloading facilities; for the managers of the great
steamship lines are already complaining of the extreme
difficulty of getting the vast cargoes aboard of these
ships in the limited time available between arrivals
and departures.

—_—— - —————————————
HUMIDITY AND HEATING SYSTEMS.

Under the title of “School Room Temperature and
Humidity,” a valuable paper was recently read before
the Department of School Administration, Detroit, by
Mr: William George Bruce, which we strongly recom-
mend to the attention of the directors of our public
schools. The paper is too lengthy for the columns
of the ScienTiFic AMERICAN, and will be found in full
in the current issue of the SuppLEMENT. It draws at-
tention to the fact that there is in the management
of school houses a tendency to confound the ques-
tion of temperature-regulation with that of ventila-
tion. While most school officials, if asked point-
blank to define the difference between the two,
would probably give a correct answer, it is a
fact that they are thoughtlessly confused in prac-
tice. It is one thing to provide a class room
constantly with fresh air; it is an entirely dif-
ferent thing to so regulate that air that it
shall be neither too warm nor too cool. Tempera-
ture-regulation in school rooms should be a simple
proposition. If the outside temperature is 50 deg.
and the school temperature should be 70 deg., only
20 deg. of artificial heat is required to render the
school room comfortable. Therefore, the fuel ex-
penditure should be sufficient to cover 20 deg. only,
and if it comes above this, it is merely waste and

extravagance. An open window to cool off an over-
heated room is an unwarranted exposure of the
children; and yet it is a constant occurrence, we

venture to say, in most school rooms throughout the
country. While, theoretically, the fuel expenditure
should cover only the difference between the outdoor
and indoor temperatui'e, it is certain that the most
attentive janitor will be incapable of so accurately
regulating his fire as to maintain without any varia-
tion the desired temperature. In the foremoon the
outdoor temperature may be 40 deg., and in the after-
noon 50 deg., and though the janitor may anticipate
the change in temperature, the chances are that he
will not. The solution of the above problém will be
found in some well-adjusted mechanical device t_hat
will regulate the temperature from hour to hour with-
out any manual assistance.

Perhaps the most valuable hints conveyed in this
paper occur where the author treats of the subject
of atmospheric humidity, or air moisture, in relation
to indoor heating. This is an element in the problem
of artificial heating which has never received ‘the
measure of attention which its importance demands.
It is a well-established, though too little known, fact
that the degree of heat which is necessary for comfort
indoors is directly related to the percentage of humid-
ity of the air. We who live in New York know by
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bitter experience that a summer temperature which is
comfortable when the percentage of humidity is low, be-
comes insufferable when that percentage is high. This
is explained by the fact that when the air is dry, evap-
oration from the body is rapid, and the latent heat of
evaporation, being drawn from the body, cools it off
proportionately. When the atmospheric humidity -is
high, the air is less able to receive fresh moisture,
evaporation from the body is slow, and its tem-
perature is correspondingly high. Applying this to
the low temperature of the winter season, we find
that the very dry air of many houses conduces to
a rapid evaporation from the human body, and a cor-
responding lowering of its temperature. Hence the
interior of a house in which the air is abnormally
dry must be at a higher temperature to be comfortable
than an interior in which the percentage of humidity
is high.

Speaking upon this question, Dr. W. M. Wilson, of
the United States Weather Bureau, who has given the
subject careful study, says: “It is safe to assume that
during the winter months the normal relative humid-
ity in lake cities is 72 per cent. From observations
with respect to moisture in business offices and living
rooms heated -by steam, hot water and hot air, it is
safe to assume that the average relative humidity
in artificially heated dwellings and offices in the win-
ter months is about 30 per cent, or about 42 per cent,
less than the average outside humidity, and drier than
the driest climate known.”

As the evaporative power of the air at a relative
humidity of 30 deg. is very great, the tissues and
delicate membranes of the respiratory tract are sub-
jected to a drying process and a great increase of
work is placed upon the mucous glands in the effort
to compensate for the lack of moisture in the air.
This increase of activity, and the frequent unnatural
stimulation induced by the changing conditions of
humidity from the moisture-laden air outside to the
dry temperature inside of our dwellings, result in an
enlargement of the gland tissues and a thickening of
the membrane itself. It is only a question of time
when the surface is prepared for the reception of
germs of disease which tend to develop under exposure
to the constantly changing conditions referred to. It
has been stated by engineers who have given careful
study to the subject that by holding the temperature
of our school rooms, living rooms and offices at 60 deg.
and raising the humidity to 70 per cent, about 25 per
cent of the cost of heating might be saved. It is sug-
gested by Dr. Wilson that to avoid the possibility of
unpleasant results from condensation, our dwellings
could be heated to 65 deg. with a relative humidity of
50 per cent and a saving of from 121 to 15 per cent
secured over the present cost of heating.

This interesting paper naturally raises the question
as to whether humidity can be brought under proper
mechanical control. That is to say, can atmospheric
moisture be supplied artificially and accurately to the
extent that may be desired ? This is a field of research
and experimentation in which some good results have
been achieved, but which is yet open for considerable
improvement. If the public could be brought to under-
stand how intimately the question of humidity is asso-
ciated with that of temperature in the matter of heat-
ing, there would be a demand for artificial control of
humidity, which would react with a beneficial effect on
the whole of the steam-heating industry.

o

THE PROPOSED HISTORY OF THE PATENT OFFICE.
The Patent Office of the United States has now been
in existence one hundred and eleven years. During

that time it has ever been one of the most eiﬁciently.

conducted branches of the governmental service. Per-
haps because it has so admirably met the re-
quirements of the public, and perhaps because it has
been protected as far as possible from baneful politi-
cal infiuence, the Patent Office is rarely mentioned
in the daily press and is, consequently, the one depart-
ment of our government about which least is known.
For the purpose of enlightening the general public
on the work which the office has conscientiously per-
formed during its existence, and of placing in the hands
of inventors a book which will explain the method of
procedure in obtaining patents and which will give
such general information as may be valuable, the Com-
missioner of Patents has authorized the publication
of “a complete history of the Patent Office, with useful
miscellany.” In the Official Gazette a letter has been
published inviting all persons to furnish the chief clerk
of the office with rare documents, printed articles, or
material not readily obtainable that may p.ove of
value in compiling the work.

The literary labor of preparing this history for pub-
lication has been entrusted by the Commissioner to
five principal examiners, the chief of the Issue and
Gazette division, and the chief clerk. This publication
commission has alréady outlined the general plan of
the history. From information which we have re-
ceived the work will be a reference book of vast
scope.

The historical chapters will begin with a discussion

Scientific dmerican,

of medizeval royal monopolies and will show how they
differ from the present patents. Besides narrating the
history of patents in the United States, the work
will describe the organization and administration of
the Office, discuss the aims and advantages of the
present system, compare that system with the methods
followed in foreign countries, and briefly analyze our
present laws. The commercial benefits to be derived
from a well-conducted patent system will likewise form
the subject of a chapter which should prove of unusual
interest. One of the most important parts of the
history will comprise a careful financial study of the
value of patented inventions to the country at large.
Statistics will be given to show how enormously the
national wealth has been increased by the invention of
such devices as the trolley, the telephone, the telegraph,
the bicycle, Bessemer steel, the cotton gin, the steam en-
gine, fireproof buildings, and labor-saving machinery.
Abstracts from the reports of the Bureau of Labor
will demonstrate what the patent system has done
to cheapen the price of commodities by fostering in-
ventions. Among the miscellaneous matter which will
be included may be mentioned the articles on negro,
Indian and women inventors; on the inventive genius
of various races; and on the rclation of environment
to invention, as well as studies of certain prolific in-
ventors, and a brief history of some principal arts.

That so ambitious a work, if successfully completed,
will prove of inestimable value cannot be doubted. The
office has received innumerable calls from legislators
for specific reports on various topics, communications
from  all parts of the world requesting information
not readily obtainable, and, indeed, has itself felt the
need of a text-book which could be used by the ex-
aminers and their assistants. Hitherto it has been
almost impossible to obtain accurate information upon
certain subjects pertaining to the work of the Patent
Office. Official reports, most meager in their details;
the “fire issue” of the Official Gazette which bears the
date of October 9, 1877; a handful of congressional
documents bearing only upon certain points; Camp-
bell’s “The Patent System of the United States;”
various periodicals, containing scattered articles com-
prise the entire information on the patent system at
present readily available to the public. To issue
a work which would exhaustively treat of the origin,
development, and present condition of our Patent Office
would be a task which no single person could success-
fully hope to perform. Only by setting all the ma-
chinery of the government in motion and by gathering
from official as well as private sources the facts
which have accumulated in a hundred years is it
possible to bring forth a work in which the United
States Patent Office of the past and of the present
will be adequately described. From the present indica-
tions it seems reasonably certain that the history will
be ready for distribution at the opening of the St. Louis
Exposition of 1903.

-_—_—— i r—~——
WATER-TUBE VS. FIRE-TUBE BOILERS FOR NAVAL
USE.

As our engineering readers are aware, recent experi-
ments were instituted by the English government to
determine the relative advantages of two types of
boilers, fire-tube and water-tube, the test being made
with two naval ships of nearly equal powers and dis-
placements in a race of 1,000 miles, more or less,
the vessel arriving first being considered the victor.
It seems scarcely possible that such a trial as this
has the countenance and support of English engineers
genes ally, for it is in no sense conclusive or satis-
factory as to the relative values of either type for
naval work, being a sort of go-as-you-please contest,
depending " largely upon extraneous conditions as to
the result, wholly unconnected with the boilers or
their management. In this particular “race,” as it
was called, the fire-tube boiler arrived first, but the
weather was so bad, by reason of fog, that the vessel

it was in might just as easily have been the last.

Speed in a war vessel is, of course, of the first
importance to catch enemies who are trying to escape,
but there are other qualities equally necessary, and
one of these is that the boilers of such vessels shall
be able to keep the sea for a long time without needing
repairs that cannot be made on board, also that the
boilers shall be capable of being brought into full
power quickly, and be easily managed during action.
No one type combines all these qualifications, and it is
not surprising that naval boards are puzzled as to
a choice; there is much to be said for both fire-tube
and water-tube boilers, but one of the greatest ob-
Jections to the fire-tube type, as exemplified in the
Scotch ooiler, so called, is its extreme weight. The
shell-plates of 'these boilers are from one inch and
one-quarter to nearly one and one-half inches thick,
or about 56 pounds per square foot; as the boilers are
about fifteen feet long by the same diameter, it is
easy to see that the shells alone are exceedingly heavy.
In addition to this the tubes, furnaces and fixtures
generally add a great deal more weight. The Scotch
boiler is objectionable from the great difference of tem-
perature between the top and bottom of the shell, and
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18 subjected to enormous strains from this cause alone,
aside from that of the steam pressure., The combustion
chamber at the end, and the circular furmaces as well,
give a great deal of trouble, and the fire-tube boiler
requires a lot of watching—with modern steam pres-
sures—to keep it up to its work. But the water-tube
has troubles of its own also. Although it is lighter
for a given power, and a quick steamer and 200 pounds
per square inch can be generated from cold water in
thirty minutes without injury, while it takes less
space than a fire-tube boiler of the same evaporative
power, the tubes, both small and large types, are a
constant source of anxiety. With anything like fair
treatment, however, the water-tube marine boiler does
good work, and is capable of long-continued action.

The United States gunboat ‘“Marietta,” having water-
tube boilers, went -around the world, made quick time,
and needed no repairs except renewal of a few tubes
in her boilers, but naval officers are by no means a
unit for their adoption, each type having its partisans.
In our own navy we have vessels fitted with both
kinds, fire-tube and water-tube boilers, in one ship,
for the purpose of instituting comparison side by side,
but neither type has been declared wholly unobjection-
able, and the probabilities are that the battle of the
boilers will be something like that between guns and
armor—as much may be said upon one side as the
other.

-

SCIENCE NOTES.

In 1900 in the Punjab, a section of India, where about
one-half a million persons die annually, only 893 were
killed by snake bites. Their bite is more often in-
fiicted in houses than either in the fields or in the
jungle. During the year in question 1,374 wild animals
were slaughtered, including 11 tigers, 186 bears, 184
leopards and 99 wolves; 13,272 snakes were killed.

An expedition to Kolynsk, Russia, is being made by
Russian scientists in order to bring to St. Petersburg
the mammoth which has recently been discovered. It
is unique of its kind, its hair, skin and flesh being
entirely preserved, and there are remains of undigested
food in its stomach.

The Small Art Palace, one of the permanent build-
ings of the Paris Exposition of 1900, will be used as
an Art Museum for the city, and will receive the
collections of works of art which are at present scat-
tered in various places, says The Builder. A special
architectural gallery will be provided in which draw-
ings and models can be preserved.

An effort is to be made to remove a large red oak
tree from the wildest section of Arkansas to Forest
Park, St. Louis, for the Louisiana Purchase Exposition.
The tree is 160 feet high and 12 feet in diameter at the
base. A double tramway will be built from the tree
to the river, where it will be fioated and towed to
St. Louis. It is estimated that this will occupy six
months. The tree will be dug up by the roots instead
of being cut, and none of its branches will be trimmed,
so that it will appear on exhibition just as it now
stands in the woods.

Consul-General Hughes writes from Coburg that,
according to the German press, fibroleum, a new arti-
ficial leather, has just been invented by a Frenchman.
It consists of pieces of refuse skins and hides, cut
exceedingly small, which are put into a vat filled with
an intensely alkaline solution. After the mass has
become pulpy, it is taken out of the vat, placed in
a specially constructed machine, and after undergoing
treatment therein, is again taken out and put through
a paper-making machine. The resulting paper-like sub-
stance is cut into large sheets, which are laid one
upon another, in piles of from 100 to 1,000, and put
into a hydraulic press to remove all moisture. The
article is strong and pliable, and can be pressed or
molded into all kinds of shapes and patterns. It is
said to make the best kind of wall paper. Decorators
who have used this article speak of it in the highest
terms.

Dr. Alvah H. Doty, Health Officer of the Port of
New York, has tried some experiments on the exter-
mination of mosquitoes. His operations were con-
fined to the basin in which is the malaria-infected
village of Concord, S. I. Four ponds and a marsh
were treated with crude oil donated by an oil company.
A 100-barrel tank was run on a railroad siding and
the oil was allowed to fiow into a portable tank of
10 barrels’ capacity. The tank was then taken to the
scene of operations. Attached to the small tank was
a compressed-air cylinder, and a pressure of 20 pounds
to the square inch was used. From the valve of the
tank ran a 200-foot hose which connected with a float
which carried perforated gas pipes, so that the oil
could be forced below the surface of the pond. When
the pressure was applied the oil and water were thor-
oughly mixed. The fioat was drawn back and forth, so
that every foot of the water was covered. The oil as
it rose to the surface collected at the edges of the
pond, thus destroying any matured larvee. The experi-
ment is watched with the greatest interest.
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Electrical Effects—Luminous and Vibratory.

M. D. Negreans, of Paris, has made an interesting
series of experiments relating to the vibrations and
luminous effects produced in metallic wires by a Wims-
hurst machine. If one pole of the machine is connected

to a wire stretched, insulated and contained in a tube,

the other pole of the machine being connected to earth,
the wire is seen to make transverse vibrations. If
the vibrating wire is observed in the dark, alternately
luminous and obscure portions are seen. When the
wire is attached to the positive pole of the machine
the phenomenon takes the form of brilliant and equi-
distant lines, which are wider at the middle of the
wire and thinner at the ends. In the case of the
negative pole, a series of equidistant luminous points
is seen all along the wire. The experiment was made
with a glass tube 8 feet long and 2.4 inches diameter,
and a wire gaging 0.1 inch. If two wires of the
same length are stretched parailel and connected with
the two poles of the machine (the outer ends being
electrically free), the wires enter into vibration. In
the dark, a series of equidistant luminous points are
seen on the negative wire, while on the positive is a
series of luminous lines whose centers correspond to
the luminous points of the first wire. The experiment
is very brilliant if the two wires are fused in the ends
of a glass tube, and the luminous lines and points
appear very regular. If the wires are close enough to-
gether, only one of them need be attached to the ma-
chine, the second being connected to earth, thus giv-
ing a condenser effect.
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IN THE TERMINAL STATION AT BUFFALO.,
BY ARTHUR B. WEEKS,

As has been heretofore stated in a recent article in
these columns, a third transmission line, of aluminium,
has been finished and is now in operation between the
cities of Niagara Falls and Buffalo, carrying electric
current from the Niagara Falls Power Company’s
plant to the Pan-American Exposition. In the terminal
station, just within the city limits of Buffalo, is found
a fine example of modern insulating construction and
protective devices, the experiences of years having
brought to bear in producing marked changes and
wonderful developments in the handling of high volt-
ages.

The cables, on entering the terminal station, are
connected to the time limit relay circuit-breakers and
switches shown in one of the accompanying illustra-
tions. At the rear of these specially built panels are
the lightning arresters, consisting of spark gaps and
choke coils. From these panels the cables are con-
tinued to six Westinghouse static interrupters, 100
amperes ,at 22,000 volts, one on each pole, a common
ground wire being used for the interrupters, between
each of which and the ground an inclosed fuse is in
circuit.

From these interrupters, located in the rear of the
transformers shown in our second engraving, the
two three-phase circuits are continued and next con-
nected to the six 2,250-kilowatt Westinghouse trans-
formers, which, like others of that make, are oil-
insulated and water-cooled.

The pressure is here reduced to 11,000 volts, and
the three-phase cables continued to the distributing
board, as will be seen in our third engraving. Here
they are connected to two sets of bus-bars run through
vitrified tiles, to prevent short circuits. From the
bus-bars a number of circuits run.

The cables coming from the transformers extend
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upward through the floor, through porcelain insu-
lators, at the rear of the distributing board. The
circuits have single element switches which may' be
connected to either set of bus-bars. Each circuit on
the distributing board has its circuit-breaker and
switch. Some lesser parts of the wiring are as yet
incomplete, as well as a railing which will take the
place of ropes now stretched before the open, unpro-
tected switches. In our illustration is shown a plat-
form where circuit-breakers are opened or closed by
means of a hand lever.

» I —

RELATIVE SPEED INDICATOR.

Kilroy’s relative - speed indicator, which is manu-
factured by Messrs. Evershed & Vignoles, Limited,
Woodfield Works, Harrow Road, London, has been
devised in order that those in charge of the engines

Fig. 1.

in twin-screw ships may be able to know at a glance
whether the port and starboard engines are running
at equal speeds, and, if not, which is going the faster.
The indications given by this indicator are such as to
enable the engineers quickly and easily to bring the
engines to equal speeds, and maintain them so. The
advantages gained in the engine-room by the use of
this indicator are self-evident to those used to the
management of marine engines. Deck officers will
appreciate the benefits derived, as the equal running
of the two engines, besides insuring a slightly better
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Fig. 2.

efficiency of propulsion, facilitates the steering of a
ship under all steaming conditions.

The engraving shows an indicator. One of these
would be fitted in each engine-room, suitably near the
starting platforms.

When the two engine-rooms are separated by a
water-tight bulkhead, the two indicators could con-
veniently be coupled together, one on either side of
the bulkhead; as, in this case, connection by shafting
to the port and starboard engines need only be made
to one of the two indicators. The direction of rotation
of the pointer indicates the faster engine. The right-
hand shaft is joined by shafting to the starboard
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engines; the left-hand shaft is joined by shafting to
the port engines. When both engines are running
at equal speeds, the pointer will remain stationary
opposite the indicator mark. If the starboard engines
are running faster, the pointer will move round in
the direction indicated on the dial shown in the photo-
graph. If the port engines are running faster, the
pointer will move round in the opposite direction, as
indicated on the dial. The small arrow pivoted under
the indicating mark is always pointing in the direc-
tjon in which the pointer has moved away from the
indicating mark. Lubrication is provided for all
the moving parts, an o0il syphon being fitted in the
usual way.

It will be seen from Fig. 2 that the shafts to be
connected respectively to the port and starboard en-
gines each engage, by means of bevel gearing, with a
differential bevel gear, whose bevel pinion is mounted
on an arm which is pinned to a spindle, to the end
of which is fixed the pointer. An auxiliary pointer
aets as the “indicating mark,” and is fixed, behind
the dial, to a crown wheel gearing with a pinion on a
spindle, which is actuated by a knob on the outside of
the instrument. This arrangement enables the “indi-
cating mark” to be moved round the dial opposite to
the pointer when necessary. The small auxiliary
arrow pointer, which can be seen in Fig. 1, but which
is not shown in Fig. 2, is pivoted under the “indica-
ting mark,” and has a cam attached to it behind the
dial worked by a spring lever. At the back of the
pointer is a spring pin or tooth, which engages in a
hollow in the back of the arrow .pointer in such a way
as to leave it pointing in the direction in which the
pointer has moved away from the “indicating mark.”
—We are indebted to London. Engineering for the
above description.

-0

Restriction of Penny-Ice Trade.

The London Lancet sounds a note of warning con-
cerning penny-ices, the number of peddlers of this
delicacy being about as numerous in the British me-
tropolis as in this country. The penny-ice man is
usually an Italian who - is anxious to return to his
own country after ten or twenty years’ hard work,
and become a land owner. In order to do this he is
compelled to live in unsanitary surroundings where
there is every risk of contamination. The Public
Health Committee of the London County Council
recently brought out a report, which was adopted by
the Council, recommending legislation forbidding the
manufacture, sale or storage of ices in any cellar or
room in which there was an inlet or opening to a
drain, or in any other place where there is any risk
of contamination. or infection. A failure to notify
in case of infectious or contagious disease occurring
among persons employed in this place would lead to
summary conviction and the infliction of a fine. Fin-
ally, every vendor must exhibit on his barrow a notice
giving the name and address of the persons from
whom the ices have been obtained. Many ices are
made in small backyards of overcrowded tenement
houses, and the conditions are as unsanitary as when
the ices are made in an unhygienic room. From the
public health point of view, it would be a great advan-
tage if the ices were made in large and properly
arranged establishments. Aniline colors are freely
used in tinting the ices.
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The chimney of the Oxford copper works at New
Brighton, Staten Island, is 365 feet above the ground.

Time Limit Relay, Circuit-Breakers and Switches.

Transformers.
TERMINAL STATION AT BUFFALOQ.

Distributing Board.
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BURNING THE SIERRA MADRES.
BY CHARLES F. HOLDER.

The Sierra Madre Mountains from the vicin-
ity of Mojave to San Diego have an important
bearing upon what is to all intents and pur-
poses the great American oasis, Southern Cal-
ifornia, being a fertile section between the
Desert of California on the east and the ocean
to the west. Stranger or more antipodean
conditions are rarely seen in such close prox-
imity, the mountain range forming the line
of demarkation between one of the garden
spots of the world and the greatest desert in
America. From the summit of Mt. San An-
tonio, which is one of the sentinels of the
region, the climber can by a mere turn of the
head, a sweeping glance, take in all this won-
derful country of extremes; or he can face the
south and west and see both conditions at once.
To the east are the burning sands of a region
given over to the elements, the sandstorm,
mirage and intense heat that in some localities,
as Death’s Valley, is almost intolerable, and
death to man or beast caught in its toils with-
out water. To the west the eye falls on the
Southern Californian oasis, a small green strip
on the ocean slopes of the mountains, abound-
ing in groves of lemon, orange, vineyards,
orchards of all kinds—a striking and remark-
able contrast. The latter are possible on ac-
count of the water on the south slopes of the
Sierras, which falls in the great watershed of
the range from twenty to forty miles wide,
and finds its way down to the Valleys of San
Gabriel, Pomona, San Bernardino, Redlands,
San Fernando, Santa Clara and others.

Originally the mountains were covered with
a thick growth of chaparral, greasewood, man-
zanita, wild lilac, brush oak and many more
growths, while the north slopes bore large
oaks, spruces, and the cafions cottonwoods, bay,
sycamore and others. The leaves and natural
decay of this covering formed that essential for rain
holding, an upper crust of dead vegetation which
retained the water allowing it to slowly trickle down
the mountain side and soak into the ground. Such
was the normal condition, and fifty years ago the
forests abounded in large trees and the valleys in
attractive groves of live oaks of several kinds. Since
the growth of towns and cities along the foothills the
mountains have been devastated in every direction.
Campers build fires and go off and leave them, and
every year, for the past sixteen in the writer’s knowl-
edge at least, large fires have raged.

This has been particularly true in the last five
years. Fires have caught on the valley side, swept
up the mountains denuding the slopes of every bush
and weed, leaving the barren rocks to alone tell the
story. Opposite the city of Pasadena a huge blemish
is seen on the face of the mountains. A vast acreage
of the Sierra Madres has been fire-swept, and mile
after mile of cafion and forest has been destroyed.
The fires, especially in September, spread rapidly, the
columns of smoke rising several miles into the air,
forming a marvelous and majestic spectacle. The
sun blazing upon this changes it into molten silver,
while the fiames from
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FOREST FIRE IN THE SIERRA MADRE MOUNTAINS.
stream as black as ink swept down the Arroyo Seco
for days and weeks, showing the extent of the burned
area and emphasizing the fact that the water was
rushing down the mountain side carrying with it

EAST INDIAN COOLIE WITH HIS DONKEY.
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the charred remains of the verdure which once
covered it. It was evident that some definite
and systematic method of fighting fire was
necessary. The volunteers soon gave out, and
.as a result a force was organized under the
direction of the forester of this section and a
plan of action decided upon; but it came too
late to save the best portion of the mountains.
Now lines of white can be seen leading over
the cuts after a snowstorm; these are the fir
trails built by the fire fighters, first, to enabic
the men to ascend the mountains quickly, and,
secondly, to aid in staying the fiames, the bar-
riers running across the range cutting off the
fire from below.

These trails are from ten to twenty feet
wide, the vegetation being entirely cleared
away.

By thus systematizing the work a gang of
from one hundred to two hundred men can
successfully combat the largest fire. The fire
has made serious inroads from San Francisco
down, especially at Santa Barbara; the moun-
tains known as the Santa Ifiez have been burned
over many times, and on one occasion the Lick
Observatory was saved only by the herculean
efforts of Dr. Holden, then director, and a
corps of volunteer fire fighters.

In the Sierra Madres the fires will continue
every year, as in summer hunters, campers,
fishermen and prospectors are in every cafion;
many camps and small hotels in the interior
of the range are liable to bwe cut off. The
camps of Mt. Wilson, and even the hotel at Mt.
Lowe have been in danger several -times, but
in the future these and other resorts will 1 :
well guarded.

EAST INDIANS IN THE ISLAND OF TRINIDAD.

When slavery in the British West Indies
was abolished the sugar planters experienced
a severe struggle with the labor problem. The
negroes, when freed, refused to work in the cane
fields, and it at once 5ecame necessary to get a
fresh supply of labor from some other source or aban-
don the sugar colonies. Consequently the importation
of coolies from India was resorted to. Agents of the
British government were sent to Calcutta to arrange
for the exportation of laborers. This exportation,
which continues to the present time, as the planters
demand, was made by an indenture with these coolie
immigrants, by which they are bound to work for
a term of five years on the plantation to which they
are assigned by the government. In order to avail
themselves of the use of this labor, the planters are
obliged to execute a contract with the colonial im-
migration authorities, agreeing to provide food, cloth-
ing, lodging and medical attendance and to pay them
6 pence (121, cents) per day each for their labor.
The laborers are bound to work six days of 714 hours
each in every week. At {"1e expiration of the term of
five years the contract can be renewed if the laborer
desires it, or he may have a free passage back (o
India. A fine of a day’s pay is levied on the laborer
for each and every day he neglects to do his bounder.
duty. The Colonial Government authorities reserve
the right to remove the

below color the lower
portion with all the
tints of red, scarlet,
yellow and vermilion,
while below this again
masses ' rolled upward
as from a volcano—
black, brown, burnt um-
ber and all the somber
shades, producing a
color scheme beyond
the conception of the
artist. The sides of the
mountains for miles
are seething yellow
fiames, at night present-
ing a brilliant spectacle,
sweeping up the moun-
tain side with the roar
of a cataract, cutting
out densely wooded
cafions, leaping gulches
— incredible spaces —
and laying waste the
entire section of coun-

try.
The repeated occur-
rence of these fires

finally aroused the peo-
ple of Southern Cali-
fornia to the fact that
the water supply, upon
which everything de-
pends, was threatened.
‘When the rain came a

MOHAMMEDAN RELIGIOUS FESTIVAL OF EAST INDIANS IN THE ISLAND OF TRINIDAD.

laborers from any plan-
tation if they are not
properly treated.

The East Indians
that immigrate to these
colonies are either Mo-
hammedans or Hindoos.
The various caste dis-
tinctions are not easily
defined by the uninitia-
ted, but are as care-
fully observed as in
theirnative country,and
the smallest infringe-
ment is a deadly sin;
and, although crossing
the ocean degrades all
Hindoos, the -castes
still keep their relative
distances and never
sink to the same level.
The Mohammedans rev-
erence two Persian
saints, Hassan and to-
sien, and an annual re-
ligious festival is held
each year. The ac-
companying illustration
represents this celebra-
tion in the Island of
Trinidad. Hassan and
Hosien were the sons
of Ali, a Persian Caliph,
and his favorite wife,
Fatima, daughter of
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Mahommet. Ali was assassinated by a fanatical re-
ligious sect, and was succeeded by Hassan, who was
murdered and the throne usurped. Hosien later led
a revolution to regain the Caliphate, but was slain
in battle, and in honor of these men these festivals
are held. They consist  of religious ceremony and
mystic rites, and at times they become fanatical and
torture themselves with burdens and slashes with
knives. The miniature mosques seen in the picture
are built of bamboo and tinsel paper, and are carried
about the streets on their shoulders.

The East Indian coolies, as seen in this island, are
physically well-shaped, with regular features, straight
black hair, and aside, from their dark brown skin, have
a similar appearance to the Europeans, belonging, as
they do, to the Aryan race, from which all Europeans
descended. The coolies are happy in Trinidad; most
of them are industrious and thrifty, and many of
them at the expiration of their term of indenture
have saved some money, and they buy land or go
into trade.

The coolie will not intermarry with the negroes.
The negro regards him as an inferior; the coolie, how-
ever, knows his position. He is proud of his ancestry
and the ancient civilization of his race. At the pres-
ent time the East Indians comprise fully one-third
of the population of the island. That the commerce
of the island is benefitted by the importation of these
coolies is shown by the fact that the export of sugar
has increased five-fold. The only opposition met with
is from the negroes, who fear the industry and fru-
gality of the Indian immigrant.
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Engineering Notes.

Important deposits of copper have been discovered
in Siberia. It is thought that these mines will be
sufficient to supply a considerable amount of the
Russian demand for copper.

A brass wire screen in a stamp mill lasts from two
to three weeks, and during that time from 200 to 250
tons of crushed quartz rock pass through it. A punched
steel plate lasts much longer, and from 300 to 500 tons
of quartz can be passed through it.

A steamship line is proposed between Java and
America, calling at Chinese and Japanese ports. The
projected line belongs to the Royal Packet Company.
Should this route be opened San Francisco will be
the American port of call, touching probably at the
Hawaiian Islands.

The proposed ship canal between St. Petersburg
and the White Sea is of considerable importance. The
naval port of Cronstadt, which protects St. Peters-
burg, is to be connected with the new naval harbor,
Sorotskaja, on the White Sea, by a canal of sufficient
breadth and depth to admit the pcz:age of Russia’s
largest cruisers. The extreme depth will be 31 feet
and the water surface will have a breadth of 200 feet.
The canal is 602 miles long and its course is as follows:
From the river Neva to Lake Ladoga, across the lake
to Svir River, the entire length of this stream to Lake
Onega, thence due.north to a new canal to Sego Lake;
again by canal to Vigozero Lake, and thence to the
Gulf of Onega and the White Sea. It will create cheap
transportation for timber and grain, and will cause
the establishment of saw and grain mills. With her
contemplated canal and the Trans-Siberian Railroad
Russia is well provided for in case of war.

A most extraordinary incident occurred at Mare
Island Navy Yard on the 5th of June in which over
600,000 pounds of explosives were consumed at one
time, but without causing any damage whatever except
to the premises in which the explosive was stored.
That such an amount of powerful explosives could
be destroyed in a thickly populated community without
causing widespread desolation is a marvel that is
puzzling military and naval officials greatly. The
fire was discovered at 6 o’clock in the morning. There
was no shock or explosion. 'The first thing noted
was the ascent of an enormous column of smoke or
vapor, in shape like a balloon and possibly 2,000 feet
in height. The roof of the magazine, constructed of
thin sheets of iron, was raised above the supporting
walls and torn out of all shape; but the building itself,
constructed of stone with walls four feet in thickness,
was not seriously injured. With the roof restored
it will be as good as ever. As yet no one knows the
cause of the fire. It occurred at a time when no
person was in the magazine. The theory is that
decomposition and spontaneous combustion took place.
A board of inquiry has been appointed to investigate.
The magazine was isolated; but just over a ridge was
the residence of the officer in charge, which was not
disturbed. Not a hundred yards away was the house
for storing shells, which remained intact; while within
500 feet of the magazine was stored 800,000 pounds
of black powder, which was unaffected in any way.
The powder destroyed is believed to have been a lot
of prismatic brown, of which a very large quantity was
ordered by the government during the war with Spain
and was considered obsolete, being used only for
saluting.
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RAILROAD TRACK NUT-LOCK.

-In spite of the great amount of thought and expense
that has been lavished upon the rail joint, it is to-day a
most unsatisfactory feature in railroad track, and one
that demands unremitting care on the part of the
section gang. Much of the trouble is due to the
tendency of the angle-bars to become loose, owing to
the. slackening up of the nuts on the screw-bolts.
Many attempts have been made to remedy this, espe-
cially by the use of some form of spring nut-locks.

The accompanying illustration shows a very prac-
tical method adopted by the inventor, Mr. S. S. Jami-
son, of Saltsburg, Penn., for overcoming these diffi-
culties, by providing a nut-lock which would be in-
capable of displacement when it once had been set
up. The bolt itself differs from the ordinary bolt in
the fact that the shank is not threaded, but, instead,
has an axial hole bored in the end of it. The
nut has a hole which fits closely on its inner end to
the bolt, and increases in diameter toward the oppo-
site face by a succession of independent steps, which
have between them sharp detent edges. After the
bolt is put in place through the fish-plate of the rail,
the nut is slipped on with the smaller orifice next to
the fish-plate, and a tapered tool is then inserted in
the axial hole at the end of the bolt, and a blow from
a sledge hammer on the tool serves to expand the
end of the bolt until it fills the larger opening on
the outside of the nut. The metal of the bolt is spread
into these steps, and each shoulder beiween the steps
forms a sort of detent that is tightly and closely
buried into the metal of the bolt so that the bolt and
nut are held snugly together. For applying the nut-

RAILROAD TRACK NUT-LOCK.

lock a special inverted U-frame is provided, which has
one end forked to receive a pivoted cam. The cam is
operated by the foot of the sectionman, and when
depressed, as shown in our cut, serves to press home
against the head of the bolt a cup-shaped angle-piece.
The opposite end of the U-frame is perforated in line
with the angle-piece, and carries a tapered expanding
tool. When the clamping device has been adjusted
and the cam-lever is depressed, the nut is brought
snugly up against the angle-bar. A sharp blow from
the trackman’s sledge serves to drive home the ex-
pander and swell the metal out into the nut as above
described, locking it permanently in place. Rails
and fish plates are all drawn to place.

Ambassador White, of Berlin, reports that no final
agreements upon the question of rendering the River
Main navigable to vessels of greater tonnage has been
reached. This measure, in connection with the ex-
tensive canal-construction bills, has been twice before
the Prussian Diet. The plant is dependent upon the
city of Hanau agreeing to build a harbor of refuge,
and this it has not yet done. In this connection, it
is of interest to note the growth of traffic on the
canals of Germany since 1872, taken from the official
statistics. The traffic in 1899 on the Ober-Elbe, at
Entenwaerder, amounted to 2,959,000 tons, against 1,-
940,000 tons in 1895 and 1,550,000 tons in 1891. The
traffic on the Spree, at Berlin, amounted in 1892 to
2,901,000 tons upstream, against 2,753,000 tons in 1895.
and to 2,131,000 tons downstream fin 1899, against
1,888,000 tons in 1895. At Mannheim, the Rhine traffic
in 1899 was 3,462,000 tons upstream, against 2,436,000
tons in 1896.
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Correspondence.

The Brooklyn Bridge Accident.
To the Editor of the SCIENTIFIC AMERICAN:

Your article on the East River Bridge was read with
much interest by me. In connection with your sug-
gestions for improvement of the structure let me ask
what is the objection to carrying that part of the
bridge supported by the short rods on rollers, either
at the cable end or the fioor end. I mean rollers be-
tween plates. The cables at that point are practically
level, and I can see no difficulty in putting a longi-
tudinal saddle on top of the cable, having a fiat top,
upon which might rest in turn a movable channel rest-
ing on rollers. To this latter could be attached the
rods, which then could be fastened to the fioor beams
without the intervention of the trunnion blocks.

The pendulum action of the suspender rods neces-
sarily shortened them and in consequence required
them to pull up the fioor at that point, while at the
same time the longer suspenders away from the center
of the bridge were expanding by the heat, allowing it
to drop. The fioor being stiffened by trussing, and
this time refusing to buckle as it has on another occa-
sion, the rods gave out. T. W. MOORING.

26 East Main Street, Waterbury, Conn.

The Naval Programme for 1901,
To the Editor of the SCIENTIFIC AMERICAN:

In view of the fact that but two battleships and two
armored cruisers are to be asked for at the present
vession of Congress, it will be remembered that last
yeor Congress did not authorize the construction of
ary battleships or armored cruisers; therefore, the
above ships to be asked for are really what should
have been last year’s appropriation. Such being the
case, an appropriation much larger should be asked
for, in order to bridge the gap of one year’s delay.

While we have greatly profited by the compulsory
delay by having had time to observe the behavior of
our newest ships, besides having obtained a great deal
of useful knowledge from experimental work in the
model tank at the Washington Navy Yard, we have, in
fact, lost a great deal more than a year’s time owing
to delays in shipyards on vessels just completed or
under construction, due to strikes or failures of the
government to deliver armor on time.

‘When we consider that Germany has about the
same number of ships as the United States, and that
she has in addition a fixed shipbuilding programme, it
will be realized by those who take interest in the
development of our navy that even a delay of one
year means a great deal, both as regards the strength
of our fieets and the moral effect upon our officers
and men, who have no programme to look forward
to, but must be satisfied with piecemeal appropriations
from Congress.

Therefore, we suggest that three battleships and
five armored cruisers be asked for, thus adding one
battleship and three cruisers for this year’s appropria-
tion.

Germany will be the watchword of our future naval
development. We have a position in the rank of naval
powers which is quite sufficient; we do not need to
be any higher up, but we cannot afford to let another
naval power pass us on the road of naval develop-
ment.

Objection may be made to the suggestion to increase
the appropriation on the ground that our private ship-
yards are overcrowded; that some firms have too much
government work already on hand. However much
work the shipbuilding plants now have on hand we
feel sure that if a foreign government were to negotiate
for the construction of warships in American ship-
yards they would meet with little difficulty in having
them constructed here. Furthermore, the govern-
ment yards are now capable of constructing vessels.
Armored vessels could be built at the New York Navy
Yard, which now has admirable facilities for such
work. Smaller vessels could be constructed at other
government yards, thus relieving the private yards
of such light work, while at the same time affording
them more room to devote to the construction of
armored vessels. That our private shipyards have all
they can do was said a year or two ago when two
vessels were under construction for Russia and two
more for Japan.

Let Congress appropriate vessels sufficient in num-
ber and power to keep our navy always ahead of the
one next in rank, and then, by the faithful work which
the various bureaus of our Navy Department put into
those ships, and the faithfulness with which our
officers and men work under difficulties, we need have
no doubt but that in a short time the fighting strength
of our navy, as compared with the number of vessels
composing it, will show a higher percentage than a
like comparison of our rivals will show.

CARLOS DE ZAFRA.

New Milford, Conn., August 3, 1901.

The production of steel wire nails in the United
States in 1900 was 7,233,979 kegs.
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: THE WHITE STAR LINER ‘CELTIC.”

Of late years the development of tne transatlantic
liner has proceeded along somewhat divergent lines,
and has resulted in two distinct types, of which the
“Deutschland,” of the Hamburg-American Line, and
the new “Celtic,” of the White Star Line, may be
taken as the most recent representatives. At one
time the transatlantic merchant steamers were divided
sharply into two classes—one intended primarily for
the carriage of passengers and mails, and the other
for carrying freight only. ‘The demand of late years
for passenger accommodation that should be cheaper
and not so luxurious as that of the mail steamers
led the companies to provide, on the faster of the
freight steamers, a certain amount of passenger acconi-
modation; and the new departure has proved so Sué-
cessful that an entirely new type of steamer has been
produced, of which such ships as the “Pennsylvania,”
“Cymric,” “Ivurnia,” and now the “Celtic,” are the
largest and most popular representatives. Although
these vessels are primarily to be considered as freight-
ers, the extent and quality of their passenger accom-
modation, and the high average sea speed of from 14
to 16 knots of which they are capable, renders them
scarcely less valuable to the owners and to the trav-
eling public as passenger ships.

The element of bigness enters so largely, in these
days, into the notorlety of ocean steamers, that the
advent of the “Celtle” to the port of New York must
be reckoned one of the most notable events in the
history of transatlantic navigation; and since the
“Great Hastern” is the invariable basis of comparison,
we may state at once that the new vessel is 9 feet
longer than that ship, about 1 foot deeper from the
same deck, and of 10,700 tons more displacemeént.
Another vessel with which the “Celtic ” may be com-
pared is her predecessor, the “Oceanic.” The “Oceanic”
i8 4 feet longer and of the same depth, but her other
dimensions are considerably less than those of the new
boat. The accompanying table will enable the reader
to compare the new vessels with other notable liners
that are at present in service:
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Feet. | Feet, | Feet.| Tous Tons. |Kn'ts.
Great Eastern, ....... 1858 | 6! 511 | 27, 18,915 | 1414
Paris........ ...| 1888 | 560 | 63 42 15,000 30,500 | 20
Teutonic, .. ...1 1890 | 585 | 5714 | 42 13,800 9,934 | 20
St. Paul. ......... .} 1895 | 554 | 63 42 16,000 | 11,600 | 21
Lucania.... ... eeesss] 1893 | 625 | 65 4134 | 19,000 | 12,950 | 2R
Kaiser Wilhelm,.....{ 1897 | 649 | 66 43 21.000 | 14349 | 228
Oceanic ..., 706 | 68 32,500 | 17.274 |21
Deutschland .... 686 | 67 401 | 23,500 15,500 | 235
Celtic T (63 4 87,700 | 20,580 | 18

The “Celtic” is 700 feet long over all, has 76 feet
of beam and 49 feet of depth, measured from the keel
to the promenade deck, the plating of the vessel being
carried up to this deck continuously throughout the
whole length of the vessel. At present her maximum
draft will be about 31 feet, this being the limit im-
posed by the present depth of water at the entrance
of New York Harbor; but she has been designed with
a view to the larger accommodation which will be
afforded by the 40-foot channels which are now being
dredged by the United States (Government. When
these are completed, the “Celtic” will load to her maxi-
mum designed draft of 36 feet 6 inches, and at this
draft she will displace the enormous amount of 37,700
tons. Displacement, or the total dead-weight of ship
and load together, is of course the truest test of a
vessel’'s size. Just how big this new marine giant
is may be judged from the fact that at 37,700 tons
displacement she will weigh in the water just double
as much as the largest battleship now built or under
construction. She will, as we have said, exceed the
“Great Eastern” by 10,300 tons, and she will even
exceed the great “Oceanic,” at the maximum designed
displacement of that vessel, by 5,200 tons. At the
present writing there is lying in the adjoining dock
of the White Star Company, at New York, the com-
pany’s steamer “Germanic’—a mighty ship in her
day. It would take four and one-half times the total
displacement of the ‘“Germanic” to equal that of the
“Celtic.”

Although we have given the depth of the “Celtic”
as 49 feet, as a matter of fact the topmost deck of
the ship will be just 100 feet above the keel; that is
to say, when the vessel is loaded to say 30 feet, the
captain will stand on the bridge at an elevation of
70 feet above the sea level. Reckoning from the keel,
we have first the floor of the vessel, which forms the
inner bottom of the cellular ‘“double-bottom” of the
vessel. Next above this is the lower orlop deck;
then in succession follow the upper orlop, the ’tween
deck, the main, upper pronienade, bridge, upper
bridge, and the sun deck, the last-named being at
the same level as the captain’s bridge, or 100 feet
above the keel. The first six decks to the promenade
deck are continuous throughout the vessel. The bridge
deck above this is broken in places for convenience
in reaching hatchways. The upper bridge, boat deck
and the sun deck extend for about one-third of the
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length of the vessel amidships, and on these decks is
located most of the cabin passenger accommodation.

In the construction of a ship of this great length
and carrying capacity, extra provision had to be made
for longitudinal strains, to secure her against the
alternate hogging and sagging stresses to which she
is subjected. Among other provisions for strength
is the doubling of the bilge strake amidships, while
the sheer strake and the next but one below it are
also doubled. The upper deck stringers have been
doubled, except at the extreme ends of the vessel.
Fore-and-aft strength is secured also by six longitu-
dinal members, worked three on each side of the
keel, intercostally. There are also .two intercostal
keelsons. As a further provision for strength there
is a beam at the decks to every frame of the vessel.
There were used in plating the ship 1,392 plates,
which averaged 5 feet in width by about 30 feet in
length. They were as much as an inch and a quarter
in thickness, and weighed in some cases four tons
apiece. In riveting up the structure, close upon
2,000,000 rivets were employed. The engines are of
the Harland & Wolff’s quadruple-expansion, balanced
type, the cylinders being 33, 471, 681% and 98 inches
in diameter, with a common stroke of 5 feet 3 inches.
Steam is supplied by eight double-ended boilers, each
15 feet 9 inches by 19 feet 6 inches, and the trial
speed, when the engines are working up to the full
horge power is 17 knots per hour. The sea speed of
the vessel will average something over 16 knots an
hour.

In spite of the fact that the “Celtic” can stow away
18,500 tons of cargo, including 2,400 tons of coal, pas-
senger accommodation of an exceptionally spacious
character is provided for 2,859 passengers. Of these,
347 will be first-clags, 160 second-class, and 2,352 third-
clasa. The last-named will be accommodated on the
upper, main, and ‘tween decks—some of these in sep-
arate staterooms and others in open berths. The
officers, as is customary in White Star liners, will be
housed on the upper bridge deck. There will be a
deck crew of 64, an engine-room and stoke-hold staff
of 92, and 179 stewards, making a total crew of 335.
Adding this to the number of passengers, we find
that the total number of souls aboard the “Celtic,”
with a full passenger list, will be 3,194.

An interesting comparison of the “Celtic” and the
“Oceanic” is that based on the coal consumption as
compared with the passenger accommodation. The
“Oceanic” carries 1,284 fewer passengers, and, as we
have said, her maximum displacement is smaller than
that of the “Celtic” by 5,200 tons. Yet, to secure her
additional speed of four knots an hour she burns
double the amount of coal and requires 115 more men
in her crew.

Our illustrations of the vessel speak for themselves.
We draw particular attention to the bow and stern
views, taken when the mammoth ship was in drydock,
which afford a most vivid impression of her vast height
and bulk. The interior view of the front cabin dining
saloon, which is 75 feet in width, shows that in spa-
ciousness and comfort the “Celtic” compares favorably
with costlier vessels.
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Electrical Fire-Damp Indicator.

A novel fire-damp indicator, based upon the method
of electrical resistance, has been devised by M. G
Léon. The indicators in use at present are based upon
the halo given by a flaine in the air containing fire-
damp. Ordinary oil safety-lamps will only indicate
down to 2 per cent, but M. Pieler, using the larger
flame of alcohol, has brought the limit down to 2 or 3
thousandths. M. Chesneau dissolves nitrate of cop-
per and bichloride of ethylene in the alcohol and gives
a blue flame to the Pieler lamp, which reveals as low
as one thousandth part of fire-damp. Mr. Liyéing, an
English engineer, has devised an electric indicator
based on the difference in redness of two platinum
wires heated by the same current and placed in
pure and in contaminated air. This method will show
about one-half per cent. In the present method M.
Léon uses instead the difference of electric resistance
of two platinum wires heated to about 1,000 deg. C.
by the same current. One of the wires is stretched in
a sealed glass tube, and the other (for the fire-damp)
placed in a wire-gauze case. The two wires form the
two branches of a Wheatstone bridge, the other two
branches being formed of suitable resistance wires, in
this case of 1.3 ohms each. For the galvanometer of
the bridge a Chauvin & Arnoux instrument was used,
giving a deflection of 100 divisions for 50 milliamperes.
Two cells of accumulator give the current, and the
resistances are adjusted till the needle remains at
zero when both wires are in pure air. When the air
contains fire-damp the galvanometer is deflected 2
divisions for one-thousandth part of fire-damp. These
deviations are about proportional to the quantity of
gas. The author concludes that with this indicator the
proportion of fire-damp in a mine may be determined
at any instant, and that it will even be possible to
establish flre-damp observing:.stations, and thus con-
tribute greatly to the scientific study of the subject.
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Coempressed Alr for Pumping 011 Wells,

One of the latest and most novel uses to which com-
pressed air has been put is the pumping of o0il wells.
California has oil fields throughout its entire length,
but of thése what is known as the Bakersfield or Kern
River District, situate about the middle of the state,
is head and shoulders above all the others, both as
to present production and possible developments. In
this district the formation lies almost horizontal and,
with the exception of a sticky clay and heaving sand,
is just hard enough to drill rapidly, but the heaving
sand has been so difficult to overcome that in many
cases wells that, from their surroundings were abso-
lutely sure of oil, have, after months of constant effort,
been abandoned on account of the heaving sand. It
certainly requires courage and persistence in the
drillers, after working for days and perhaps only
gaining ten or fifteen feet, or possibly nothing at all,
to run his tools into the hole and find that they will
not go down within one, two or possibly three hundred
feet of what they had gone but a few minutes before;
and to have this experience day after day and week
after week will test every virtue a man may possess,
including his pocketbook.

Every expedient known in other fields has been tried
here, but with only moderate success. The formation
being loose and open allows the water to run away
so fast that the rotary hydraulic rig is a failure,
though where the sand heaves inside the casing a
column of water is used with good effect to aid in hold-
ing it back. Even after the oil sand has been reached
and the pump put in, the troubles have only begun,
as the pressure outside of the casing forces the sand
through the perforations and the well has to be shut
down at short intervals to remove the accumulated
sand and clear the working barrel, necessitating an
engine and rig at each well and also the retaining
of a “pulling crew” of at least three men.

To overcome these conditions a great deal of ex-
pensive experimental work has been done by various
companies, and at this time compressed air gives prom-
ise of solving the problem. The air 1s piped from
the air compressor (too well known to need any de-
scription) to the well, a 1l-inch pipe run down into
the well .and connected with a 3-inch tubing near the
bottom by a U joint, though in some cases two or three
pipes are connected, one at the bottom of the tubing,
one at about three-quarters distance down and one
about one-half the distance. In starting the well pump-
ing they are all turned on together until the column
of oil is started, when the intermediate connections
are shut off and the lower one will do all the work,
usually requiring about 120 pounds pressure in an
850-foot well, 14 gravity oil. By this method every-
thing above the connections is carried out of the tubing
and the deeper they are submerged the better the
results. In this way the sand, which has been the
source of so much trouble, is not allowed to accumulate,
but is carried out with the oil, and by gradually lower-
ing the ‘tubing the well is cleared of whatever sand
may have accumulated in it.. In one instance which has
come under our observation the well, after being com-
pleted, had filled up 180 feet with sand which, work-
ing day and night for nearly six weeks with the tools,
failed to lower. As an experiment and last resource
compressed air was introduced with the result that
in four days, besides getting the benefit of the entire
production of the well, the sand had been removed and
the tubing lowered ‘to the bottom of the hole and the
well has since produced steadily.

Briefly, the advantages of the new method are as
follows: One man to attend to the compressor plant
and one man to attend to all of the wells being pumped,
instead of one man to every well and a pulling crew
in addition.

The compressor plant being the only machinery re-
quired, instead of an engine and rig to every well,
wells can be operated at a long distance from the
compressing plant with practically no loss of power.
Last, but possibly most important, the wells produce
for thirty days in the month instead of about fifteen
days, as heretofore.
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Dome of St, Paul’s Cathedral Damaged.

The dome of St. Paul’s Cathedral is badly cracked
and the damage is serious. The immense weight rest-
ing upon the eight piers upholding the dome has
caused the foundations under the dome to settle more
than elsewhere. This has broken eight arches and
the windows of the clerestory over them in the nave
)f the choir, and in the north and south transepts where
they abut on the dome piers. The great weight of the
western towers has caused them to sink, and in sinking
they have cracked the west front vertically through
the great door, the window above and the vaulted ceil-
ing and portico. Minor cracks have been noticed. The
architect in charge of the ~difice is of the opinion that
the damage was caused by the .settlement induced by
the building of two underground railways and a large
sewer. The vibration of the trains is considered par-
ticularly harmful.
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THE ERECTION OF THE GOKTEIK BRIDGE.
BY DAY ALLEN WILLEY.

‘What is known as the Gokteik Viaduct, recently com-
pleted in Burma, Asia, is notable for its height, length
and the remarkably short time in which it was built,
considering the obstacles to be overcome. As the
bridge was planned and the material made in this
country, and most of the important work was done by
Americans, it forms another indication of the progress
which our bridge-building industry is making abroad.
The structure, which is located about 80 miles from
Mandalay, connects portions of the line of
the Burma Railway Company between Man-
dalay and Rangoon. It is one of the long
railway bridges of the world, being 2,260
feet in length, and, with two exceptions, it
is the highest, the railway track being 320
feet above the natural bridge which forms
its foundation. The famous Loa Viaduct in
South America is 336 feet high, but only
800 feet in length. The Pecos Viaduct in
Texas is 321 feet in height, but 80 feet
shorter than the Gokteik structure, while it
contains but 1,820 tons of metal. The new
Kinzua bridge on the Erie Railway in Penn-
sylvania is but 2,035 feet long and 19 feet
lower at its highest point, although it con-
tains 3,250 tons of metal.

The erection of the bridge was begun
December 1, 1899, and completed on October
16 last, the construction force consisting of
35 employes of the Pennsylvania Steel Com-
pany, which took the contract; 15 Euro-
peans, and about 450 native laborers, secured
principally from the vicinity of Calcutta,
India. The plans, which were prepared by
Mr. J. V. W. Reynders, superintendent of
bridge construction of the Pennsylvania
company, called for a series of 14 single
towers, one double tower, and a rocker bent,
which, with the abutments, carry ten 120-
foot truss spans and seven 60-foot plate-
girder spans. The viaduct, for 281 feet at
one end and 341 feet at the other end, is
curved to a radius of 800 feet, and between
these two curves there is a tangent of
1,638 feet. The height of the structure
above the ground is 130 feet at one end
and 213 feet at the other end. The via-
duct was designed to carry a double-track
road and a footwalk, but the floor system for the
footwalk and one track only is constructed at present.
The single towers consist of two transverse trestle
bents, braced together in all directions. The double
tower consists of three trestle bents. So far as prac-
ticable, the members of all bents were made inter-
changeable.

Except seven plate-girder spans, located at the ends
of the viaduct, all of the connecting spans are made
up of two 120-foot deck trusses. These trusses carry
27-inch plate-girder floor beams spaced 13 feet apart,
which in turn support the track stringers. The top
flanges of the trusses, floor beams and stringers are
made flush, and are covered over with a solid floor
of 5-16 inch flat plates.

To handle the material a special traveler was designed
and constructed at the works of the Pennsylvania com-
pany, shipped to Asia with the bridge material, and
put together at the gorge. This is by far the largest
traveler ever built, having an overhang of 165 feet
and weighing 80 tons. Its maximum lifting capacity
is 30 tons. It consists of 3 trusses, two of which are
connected by transverse bracing, built on the cantilever
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plan, each being 219 feet in length, 40 feet in height,
and separated by a width of 2414 feet. The lower
chords of the traveler supported four trolleys, each
provided with a chain hoist having a lifting capacity
of 16 tons. Powerful clamps were especially designed
for holding the rear end of the traveler to the girders
of the viaduct, and it was supported on a series of
wheels enabling it to be easily moved as the work
progressed. Most of the material was lowered from
above by the traveler. In erecting the towers crossing
the deepest portion of the gorge a temporary track

TRAVELER SUPPORTING COLUMNS DURING TOWER CONSTRUCTION.

was built on a wooden trestle at an elevation of about
100 feet above the base, and material for the lower
parts of the towers hauled to the spot and transferred
to their positions by special derricks.

An idea of the quantity of material placed in posi-
tion can be gained when it is stated that it comprised
most of the cargoes of three steamships, and when
loaded on the cars at Steelton, Pa., represented a
solid train 114 miles long. The erection plant alone
weighed 250 tons, and, in addition to the traveler,
included three hoisting engines, a series of air com-
pressors, a telephone system for communication be-
tween the gangs working at each end of the viaduct,
and the necessary chisels, hammers and other tools
for bridge construction. At the outset heavy rains
interfered considerably with the progress of the work,
the violence of the storms being so great that it was
seldom possible to. do any work between noon and
sundown. The temperature ranged from below the
freezing point at night to over 90 deg. in the shade
in the forenoon. Another delay was caused by the
refusal of the native laborers, on account of their
superstition, to use compressed air in riveting, and
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nearly all of this was done by hand, although the plans
called for 192,000 rivets in the field work alone.

The usual plan followed in bridge construction, of
indicating the locations of different parts by numbers
and letters could not be followed in this case, owing
to the ignorance of the natives; so a color scheme
was adopted, by which each column and girder was
given a distinctive color and the joints between the col-
umns painted with a combination of stripes. All the
erection outfit was painted black to distinguish it
from the bridge material proper. In this way the
thousands of pieces were handled and put
in position without difficulty. In beginning
¥ the construction of the viaduct, the steel
i was hauled to the end of the track and
deposited in a temporary storage yard in
such a manner that it could be lifted by the
traveler. Thus the first towers were erected.
As these were placed in position, the super-
structure was fastened to them and the
traveler moved forward. Then the material
was loaded on flat cars, pushed out vpon the
bridge, and transferred from the cars into
position.

Owing to the height of the bridge, and
the extreme changes in temperature, care-
ful provision had to be made both for the
wind pressure and the unusual contraction
and expansion of the metal. The bridge was
built to carry a load of 2,240 pounds to
each linear foot of track, in addition to two
locomotives, each weighing 54 tons. It is
to withstand a wind pressure of about 34
pounds per square foot when a train is
upon it, and about 56 pounds per square foot
at other times. These calculations were
made by the consulting engineers of the
railway company—Messrs. Sir Alexander
Rendel & Co., of London, represented by
Mr. W. H. Clark. The viaduct was erected
under the supervision of Mr. D. Duchars,
chief engineer, and Mr. J. A. White, resident
engineer.

As already stated, a portion of the via-
duct is located upon a natural bridge. This
is a rocky formation which is just wide
enough to safely support the towers. Two
hundred feet below its summit flows a river
which has forced a channel beneath the
formation, so that the total height of the
bridge above the water is 520 feet.

Some interesting experiments have recently been
carried out with the wireless telegraphy system of M.
Victor Popp, whose work in compressed air and elec-
trical engineering is well known. Col. Pilowski, of the
Russian army, is associated with M. Popp in this in-
vention. No tall masts are required and the system
is terrestrial rather than aerial, the electric waves
following the contour of the earth. The apparatus
consists of two electrodes separated by a distance that
varies according to the distance of the place with
which it is desired to communicate. The negative elec-
trode is placed on a sheet of glass to insulate it and
the positive is buried in the earth at a depth of from
twelve to fourteen feet. These two electrodes are
connected with the transmitting apparatus. The re-
ceiving station is similarly equipped. M. Popp con-
siders that the radius of his system is virtually un-
limited. The experiments, however, have only been
over short distances. He first devised a sort of re-
flector-insulator which allows of the electric waves
being compelled to travel in a given direction.

VIEW OF TRAVELER SHOWING OPPOSITE SIDE OF GORGE IN THE DISTANCE.

GORGE AND MAIN TOWERS WITH BRIDGE UNDER CONSTRUCTION,
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YALE’S LARGE DINOSAUR.

The large dinosaur, on the restoration of which the
geological department of Yale University has been
at work for a long time, has recently been placed in
position. The particular specimen which the Peabody
Museum of Yale possesses is of the variety known as
Claosaurus. It was discovered by Prof. J. B. Hatcher
and a party of friends, in the summer of 1891, while
exploring for the late Prof. O. C. Marsh, in the Laramie
Cretaceous of Converse County, Wyo. The specimen
was in excellent condition, and was a new variety;
it was named Claosaurus annecteus Marsh. There is
but one specimen in the world which can be compared
to it; this is in Brussels.

The dimensions of the skeleton are as follows:
Entire length of animal,
29 feet 3 inches; height
of head above base, 13
feet 2 inches; height of
shoulder above base, 10
feet; length of tail, 13
feet 7 inches; length of
hind limb, 9 feet 5
inches. The task of
mounting such a gigan-
tic specimen was far
from being an easy one.
Parts of the skeleton
were so firmly embed-
ded in the rock that it
was almost impossible
to dig them out without
injuring the specimen.
As much as possible
was removed, and the
gaps were built out
with cement, making a
solid background of
stone on which the ske-
leton stands out in bold
relief. It is mounted
in a position which sug-
gests motion, with one
hind foot lifted a bit
from the ground, while
the front limbs, which
are considerably smaller than the hind ones, are in
the air, showing that the creature was in the habit
of propelling itself by means of its hind legs. The
fore limbs are adapted for walking and support rather
than for purposes of prehension.

As is often the case with the small fore limb.of
dinosaurs, three fingers of the hand of this specimen
were used. The first was a rudimentary omne, the
second and third of equal length, while the fourth
was shorter, and the fifth entirely wanting.

The hind leg has three digits, all well developed
and massive. These limb bones, instead of being
hollow, are solid, which tends to confirm the idea
that the Claosaurus was fond of the water. The whole
backbone of this creature, consisting of ninety verte-
bra, is complete.

The difference between the Claosaurus and other
dinosaurs is mainly in the shape of the head. The
skull of this Claosaurus is long and narrow, and this
specimen must have possessed an exceedingly small
brain. In the case of the Anchisaurus—the dinosaur
which is said to have frequented Connecticut—the
skull differs in many ways from that of the specimen
in the Peabody Museum. It is larger and of much
more delicate structure, resembling in shape the New
Zealand reptile called the sphenodon. Succulent vege-
tation was the chief article of
diet of the Yale dinosaur.

The work of mounting the
specimen was carried out
under the direction of Prof.
C. E. Beecher, to whom we are
indebted for our photograph.

The British Antarctic ship
“Discovery” left London July
31 bound for the Solent and,
after being inspected by King
Edward, will take her de-
parture for her trip of four
years’ exploration in the
Antarctic Circle. The “Dis-
covery” is believed to be the
best steamship for naviga-
tion in the polar regions ever
built. No iron is used in her
construction because mag-
netic survey work is one of
the chief objects of the ex-
pedition. The vessel is con-
structed so that if ice closes
in around her she will rise
and clear herself away. If
the rudder and propeller are
threatened both can be hauled
on deck. One of the curious
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features of the ship is a system of air-locks between
the exterior and interior. This will prevent cold air
from entering the vessel when persons go on deck or
below. Capt. R. F. Scott, R.N.,, will command the
“Discovery,” and Prof. Gregory, of Melbourne, will
be the director of the civilian scientific staff. The
expedition goes out under the auspices of the Royal
Geographical Society.
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SELF-PROPELLING FIRE ENGINES.

BY WALDON FAWCETT.
For almost half a century inventors
country have been experimenting with
pelled steam fire engines.

in this
self-pro-
More than a quarter of

a century ago the municipal authorities of Boston
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purchased such a machine because of the prevalence of
disease among the fire department horses of the city,
and a little later the New York department secured
one of the same type, but of greater dimensions. The
steering apparatus on these engines was not all that
could be desired, however, and most of them were
gradually abandoned, although one or two of the old-
fashioned propellers are still doing duty in one of
the smaller Eastern cities. ’

The automobile fire engines of the Boston depart-
ment were built in 1897, and have been in continuous
service since that time. They weigh nearly nine tons
each and are, of course, much heavier than any of
the engines drawn by horses; and yet experience has
demonstrated that they may be handled and placed
in position at a hydrant with less difficulty than a
horse engine. The Boston engines answer second
alarms from boxes in the dangerous district and are
considered more reliable hill climbers in all weathers
than horses.

The largest size automobile engines when at work
at fires throw an average of about 870 gallons of
water a minute, or 52,200 gallons an hour, while the
average horse engine usually throws less than half
that amount of water. Upon exceptional occasions
when throwing two streams simultaneously horse

AUTOMOBILE FIRE ENGINE IN BOSION.
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engines have been known to play almost 600 gallons
of water a minute, but it will be noted that even this
quantity is well under that discharged by the self-
propelling engine under normal conditions. However,
the value of the propellers as fire-quenching agencies
has been most conclusively demonstrated at hot and
extensive fires where the streams from their one and
three-quarter-inch or two-inch nozzles appear to have
several times the effect of those from the one and one-
quarter-inch nozzles of the horse engines.

Some truly remarkable showings have been made
by the “auto” engines during tests. On one occasion
one of the propellers played over 1,500 gallons of
water a minute, or 90,000 gallons an hour, as com-
pared with about 1,000 gallons a minute, or 60,000
gallons an hour, by the
largest and most power-
ful horse engine pro-
curablee. On trials
through 100 feet of hose
the stream of water
from the propeller was
projected through a one
and three-quarter-inch
nozzle to a horizontal
distance of 349 feet, and
through a two-inch noz-
zle to nearly 320 feet,
whereas a one and one-
quarter-inch stream was
thrown into the air to
a height of 236 feet.
‘When the streets are
clear the self-propelling
engines invariably dis-
tance all the hose wag-
ons drawn by horzes.
The machines wili read-
ily attain a speed of a
mile in three minutes,
and at tests have shown
speed above twenty-ive
miles an hour. Steam
‘being the propelling
power, is carried at all
times on these big en-
gines, and as a rule the horseless engine can be de-
pended upon to be started on its journey to the fire
within seven seconds after the alarm has sounded.

The working boiler pressure of such an engine as
has been described is 125 pounds to the square inch,
and, of course, the cost of constantly maintaining
about 100 pounds of steam is considerable; yet it is
declared in no case to be more than the cost of
feeding three horses, and the officials of the city of
New Orleans who recently made a careful comparison
of the operating expenses of their self-propeller and
a three-horse engine (allowing for the death of
horses, etc.) found that the horseless engine cost but
$27 a month, as compared with $60 a month for the
machine drawn by animals.

There are at the present time seven self-propelling
fire engines in actual service in this country, and
that this class of apparatus is expected to grow in
popularity is attested by the fact that several firms
are now placing automobile hose wagons. The heavier
first cost will, of course, hold against the self-pro-
pelling engines in some instances, but this would
appear to be offset by the reduced operating expenses.
Then, too, the self-propellers have demonstrated their
ability to go through snow in which half a dozen
horses could not have drawn the lightest engine. In-
deed, their great power has
sent the Boston “auto” en-
gine through the worst snow
blockades which have occur-
red in that city in  four
winters. Finally, the intro-
duction of self-propellers
sounds the knell of the un-
sanitary conditions prevail-
ing in those engine houses
where the firemen have been
obliged to sleep.in the same
building with the horses.
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Export of Russian Crabs.

Consul Hughes writes from
Coburg, under date of June
20, 1901: A small fresh-water
crab, very much like a dimin-
utive lobster, is largely im-
ported into Germany and Aus-
tria from Russia. During the
years 1896 to 1900, 75,000
cwts. were imported by Ger-
many alone. Austrian im-
ports amount to some 6,600
cwts. a year. Without very
much trouble this industry
might, I think, be introduced
into the United States.
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Automobile News.

At the recent Derby, the great annual English race
on Epsom Downs, there were a large number of auto-
mobiles in evidence, and the number of four-in-hands
were visibly decreased, showing that the automobile
is making rapid headway in England.

Madame Schmahl, in the Nouvelle Revue, proposes
motor-car kitchens, her idea being a kind of ambulant
restaurant from whence food can be served ready for
the table. She points out that some plan of this kind
is actually in working order in Berlin, but there the
ambulant restaurant only concerns itself with the
preparation of food for the sick and ailing.

The City Council of Newport has decided to grant
permission to the National Automobile Racing Asso-
ciation to use certain parts of the Ocean Drive on
August 30 for automobile races. The petitions which
were circulated met with hearty approval, and several
hundred signatures were obtained. A number of im-
ported racing machines will contest. The course is
about 10 miles long, and the road is an excellent one.

A curious accident to an automobile occurred in
New York a short time ago. The owner of the vehicle
got out of the carriage first and turned to help his
companion down, but as the latter stepped from the
carriage her dress caught in the lever of the machine,
turning it on at full speed. She jumped and reached
the sidewalk safely, but the carriage went its way up
the avenue with great speed. This trip, of course, was
not a long one, as in two blocks it ran into a horse-
drawn cab, which it demolished. The automobile
itself was not injured.

Our American inventors and manufacturers of auto-
mobile parts and sundries are having well-deserved
sucesss abroad. We have already noted that the
French patent for the auto-sparker has been sold to
MM. Panhard and Levassor. Now we are pleased to
state that the English rights have been sold to the
Motor Manufacturing Company, the largest company
manufacturing gasoline carriages in England, for a
considerable lump sum and a royalty on each machine
manufactured during the life of the patent. This fact
is significant as showing the great future in store
for products of this kind, and the necessity for ade-
quate protection by foreign patents. '

An important test of military automobiles is to be
made in England. The Minister of War has recently
announced a concourse of automobiles for which three
prizes are to be given—$2,500, $1,500 and $500; the
prizes are to be awarded by a special commission after
a series of tests which will commence on the 4th of
December. The following are some of the conditions
laid down for the tests. The vehicle must be able to
run upon bad roads and even across fields.
load carried is to be 5 tons, of which the tractor car-
ries 3 and the rear wagon 2. The platform surface is
to be 15 square feet per -ton. The tractor and wagon
must be provided with movable side pieces 2 feet
high. The platform of the tractor, when empty, must

be at most 4 feet 3 inches from the ground, and tha'tv

of the rear wagon 4 feet. The train when loaded with
its 5 tons is to give the following results: 1. A speed
on level grade of 8 miles an hour. 2. A mean speed of
5 miles an hour upon average roads with up and down
grades. 3. Upon the road it should, while fully loaded
and by its own aid, mount grades of 1 in 8. All the
parts of the mechanism are to be protected against
accidents, mud and dust. The controlling mechanism
is to be strong and powerful. The train should give
48 hours’ work without extra attention or repairs. The
driving-wheels are to have a diameter of at least 4
feet 6 inches. There is no restriction as-to the choice
of the combustible or type of motor.

The tour of Scotland, which has been organized by
the British Automobile Club on the occasion of the
Glasgow Exposition, promises to be an interesting
event. The tour of 500 miles will begin on the 2d of
September, and last 5 days. Among the points to be
considered in the test are the price of the vehicle, its
weight, the capacity of the motor, the number of per-
sons or the weight transported, the price per horse
power, price per person transported, force in propor-
tion to the weight, the extra power of the motor and
the flexibility of the mechanism as shown in the
mounting of grades, and the simplicity of the transmis-
sion devices. Among other points are the value of the
steering devices and of the mechanical parts, the igni-
tion of the motor, appearance of the vehicle, its con-
dition after the trip, stops and accidents, etc. As will
be seen, the programme is of a distinctly practical
nature. Five different tours are to be made. On the
first day, Glasgow-Edinburgh and return, or 116 miles.
Second day, Glasgow-Ayr and back, 108 miles. Third
day, Glasgow-Callander and back, 96.5 miles. Fourth
day, Glasgow, Stirling, Glen Devon and return, or
95.56 miles. Fifth day, Glasgbw-Clianlarich and back,
or 116 miles. Each firm has the right to enter two
vehicles of the same size and make; racing machines
will be excluded, as this is exclusively a touring race.
Another event is the tour of Ireland, which is organized
for the 4th of August. A number of leading chauffeurs

The total .
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are engaged. The trip, starting from Dublin, will last
15 days, and the public will have an opportunity to
inspect the machines upon their return to Dublin.

Present State of the Production of Steel Castings.*
ABSTRACT OF A PAPER BY A. TISBOT.

It is to its chemical composition, and especially to its
small proportion of carbon and silicon relative to cast
iron, that cast steel owes its qualities of resistance and
tenacity, but it also owes to them other properties
which are of a nature to work against the different
operations of casting, such as the formation of the
mold, the cast, the cooling, and the perfection of the
surfaces. The fusing point of steel is very high and
ranges from 1,450 degrees to 1,500 degrees C., so that
the metal must be cast at a high temperature to give it
sufficient fluidity. This temperature varies according
to circumstances from 1,500 to 1,800 degrees, and may
reach 2,000 degrees C. The sand of the mold must
thus be highly refractory to support the flow of the
metal at this high temperature without erosion; but
it must also be plastic enough to keep its form before
baking, these forms being often quite complicated.
These two qualities, which are somewhat contradic-
tory, could only be realized together by using compli-
cated preparations or natural sands unfortunately rare.
Owing to the high fusing point, the great shrinkage of
the steel upon cooling has been a source of difficulties;
this reaches as high as 1.5, 1.8, or even 2 per cent,
and causes considerable tensions in the piece. If the
mold offers great resistance to its free action the piece
is likely to break while hot, or if it does not, it pre-
sents differences of molecular tension in different parts
which cause it to break when cold upon a slight
shock or cooling. Again, the solidification, attended
with diminution of volume, tends to the formation of
empty spaces in the mass. Blow-holes constitute an-
other grave defect; the metal in solidifying retains its
dissolved gases or those disengaged by the mold. The
united efforts of the metallurgists and the founders
have successively triumphed over these difficulties,
either in suppressing them or avoiding their harmful
effects. The quality of the sand was first considered
by the founders. Natural sand has been found, suf-
ficiently refractory and plastic, containing about 85
per cent of silica and 10 of alumina, but owing to the
cost of transport, an artificial sand was looked for,
and this has been made by mixing refractory material
(quaftz and analogous substances) with a plastic ele-
ment, such as clay. After a great number of experi-
ments a good composition was finally reached.

The great shrinkage of the metal presented the
greatest difficulty in the molding process and has
exercised the ingenuity of the founders. Among the
precautions taken may be mentioned: Reinforcing
ribs applied to a weak portion, cores of sand to be em-
braced by the metal and oppose its shrinkage, the
taking of the metal out of the mould just after the
casting, and while still red, or in recent cases, flowing
the metal into the mold before baking, when the sand,
owing to the action of the vapor formed, falls off like
a friable earth a few moments after the steel is solid.
Against the unequal cooling of the mass, the usual
plan has been to add an auxiliary mass which feeds
the weaker part and keeps it heated longer. Among
the recent improvements in casting may be mentioned
the molding machine; its use has been made possible
by the side-blowing converters, which furnish steel at
a very high temperature, and it may be taken out in
quantities as low as 100 pounds in a sufficiently heated
state; this separation of the metal in fusion permits
its use in the mechanical molding process, and at
present 1,200 to 2,000 pounds of small pieces, weigh-
ing from 10 to 40 pounds each, are cast per day with
one machine. A new process known as “air tempering”
has greatly improved the metal, due to the application
of the theories of Tschernoff and of Osmond and
Werth. It was found that a simple annealing of the
metal was not sufficient. Tschernoff showed that by
fixing the amorphous state of the grain at a point
above the critical temperature of iron, the grain be-
came fine and homogeneous. In practice this is carried
out by heating the cast steel to 1,000 degrees C. and
cooling it suddenly in air from 1,000 to 600 degrees;
the resistance to shock is greatly increased, and favor-
able tests have been made with car-wheels, etc. The
airtempered metal is much more elastic and tenacious
than ordinary annealed metal.

The progress made in the manufacture of steel
must also be considered. The production of steel by
the Martin furnace has been greatly improved in the
last ten years, and its capacity, as well as the qual-
ity and purity of the steel, has increased. The metal
formed by the acid process has lost its former hard-
ness, and it may be obtained for casting with a resist-
ance to traction of. 35 tons per square\ inch, 25 per
cent elongation and a resistance to shock of 20 strokes
oif a 40-pound plunger falling from 3 to 6 feet height
upon 12 by 1.2 inch bars, with 6.4 inches between
supports. The castings have become more tenacious
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amd resistant, with less risk of cracking; they are free
from blow-holes and are more homogeneous. A new
application is that of the basic Martin process; owing
to the use of aluminium, etc., the basic furnace has
even taken the lead, and besides using a pig contain-
ing more phosphorus, and therefore cheaper, it gives
softer products and is favored for pieces to resist
bending strain or shock. To cite average results,
basic steel for casting tests at 30 tons per square inch,
with elongation of 25 to 28 per cent and a resistance
to shock of 30 plunger strokes. In both the Martin
steels the hardening elements, carbon, manganese, and
silicon, have been reduced. An average analysis gives:
Carbon, 0.25 to- 0.50 per cent; manganese, 1.00 to 0.50
per cent; silicon, 0.20 to 0.45 per cent. Owing to the
increased use of cast steel, Martin furnaces have been
constructed of increased capacity, now reaching 50
tons. The side-blowing converter is another great
improvement and is largely used; it gives a resistant
and tenacious metal, which for casting is softer than
that of the Martin furnace and is obtained in quali-
ties ranging from 28 tons per square inch resistance
and 35 per cent elongation to 56 tons and 7 to 8 per
cent elongation. Its temperature is 200 to 300 degrees
higher than that of the former steel. From apparatus
of 1 or 2 tons capacity, castings of 4 or 5 tons have
been made by accumulating two or three successive
runs, and the heat of the metal keeps it sufficiently
liquid to allow this; more recently apparatus of 5 or
6 tons capacity have given castings of 15 toms, and
nothing will prevent casting up to 30 tons with a
converter of 12 tons capacity. The extremely high
temperature permits of making pieces 25 to 30 feet
long, either in one piece or in -several lengths united
by the welding process characteristic of converter
steel; this is accomplished by re-melting under the
action of a jet of steel the parts nearest the joint and
letting them cool slowly. This gives to the welded
part a resistance equal to the rest of the piece.
Among ‘other steel producing processes may be men-
tioned the Walrand-Legenissel, the Thomas convert-
ers, etc. .

The results of these improvements in steel casting
are shown by its numerous applications in the differ-
ent industries. The smaller industries, agriculture,
construction of bicycles and automobiles, etc.,, have
demanded thousands of small pieces of new pattern,
which would have formerly been cast of iron or
forged, and which the converter process especially has
permitted to turn out under the best conditions. The
heavy constructions, whose needs are so diverse, have
multiplied the uses of cast steel. One of the late
examples is the construction of the arches of the
Alexander III. Bridge at Paris, and the rapidity and
regularity with which the 2,500 tons of castings were
executed shows the point of perfection to which the
industry has arrived. Its use in mechanical con-
struction is well known, and amoug other pieces may
be mentioned cylinders of hydraulic presses, valves,
collectors of multitubular boilers tested at high pres-
sures under 0.4 to 0.8 inch thickness; shafts of cast
steel which nearly equal forged steel; foundation
plates for machines or engines, twice as light and
twice as resistant as those of cast iron; gear wheels
up to 12 and 15 feet diameter, etc., etc. In railroad
work, it has almost completely replaced iron and
rolled steel for frogs and crossings, and is used ex-
tensively in car construction; the use of cast steel
wheels or tires is now becoming general; especially
noteworthy is its extensive use in locomotive con-
struction, and in this it will soon predominate. Naval
artillery has taken advantage of the facility with
which complicated forms can be secured with all the
resistance of forged steel, and has simplified the gun-
carriages while making them render the maximum
effect with the minimum of weight; pieces have been
made which would not have been thought of ten years
ago. In naval construction cast steel has furnished,
in all the variety, importance, and complication of
form demanded by contemporary naval art, the nu-
merous elements required. The heavy pieces contrast
with the lightness of the helices, special cylinders,
certain foundations cast in 0.3 inch thickness, and
various light pieces used in the construction of tor-
pedoes.

The great extension of -electrical construction has
found in cast steel a powerful aid and in turn has
furnished it a new and important outlet. The extent
to which steel castings are used in dynamo and motor
work need not be dwelt upon. The converter process
is specially advantageous here, and a steel very low
in carbon, manganese, and silicon is produced, whose
softness is advantageous for the magnetic circuit. At
the exposition have been shown some remarkable sam-
ples of castings containing, carbon, 0.14 per cent;
manganese, 0.34, and cilicon, 0.06, and giving a resist-
ance to traction of 24 tons per square inch, with 35
per cent elongation. The cast steel industry, although
recent, has thus gained an important place, and it is
not surprising that its annual production has increased
from 30,000 tons in 1889 to more than 200,000 at
preeent.
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SIR NORMAN LOCKYER ON SUN SPOTS.

It is at once inspiring and overwhelming to converse
with Sir Norman Lockyer upon his work in the domain
of solar physics—overwhelming, because of the im-
mensity of the subject; inspiring, because of the abso-
lute certainty and entire confidence with which he
explains his operations and points to the direction by
which results may be hoped for. It will be remem-
bered that Sir Norman has expressed the hope that
in a few years’ time meteorologists will be able as
the result of observation of solar phenomena, to pre-
dict the time, and even, perhaps, the place, in India
in which famine may be expected, and so enable the
authorities to take precautions against loss of life,
while they will also be able to give warning of high and
low fioods in Egypt. The vast importance of such
a work as this is too obvious to need emphasis. Apart
from the humane consideration as to health and hap-
piness, its commercial significance would be enormous
in ways which are apparent.

The amount of labor involved in completing the task
to which he has set his hand is enormous and diffi-
cult beyond comprehension, but Sir Norman and his
staff are working methodically along at the Solar
Physics Observatory, at South Kensington, and have
so far pieced up the threads of the solar skein as to
justify a promise as to the ultimate success of the
work. Sun spots and “prominences” are the mute
prophets of ill-tidings from which
the secrets are to be wrung. For
more than a quarter of a century
his attention has been devoted to
the subject, and examination of all
the data obtainable bearing upon
droughts has given him a possible
clue to the causes whose devastat-
ing effects we too frequently see in
hunger - stricken India. Between
the condition of sun spots and
prominences. and plenitude of rain
or its lack, a distinct connection is
more than suggested. The subject
is too technical and abstruse for
effective treatment in the present
article, but it may briefiy be said
that upon the variations of the
spots and prominences, the meteo-
rological condition of India and
Egypt depends.

“I have shown,” said Sir Norman,
“that the famines which have dev-
astated India during the.last thirty
or forty years have followed a defin-
ite law, and, of course, one there-
fore assumes that a similar thing
may happen in the next thirty or
forty years; having that law, we
ought to be able, in some cases at
all events, to observe that certain
times are more apt to be associated
with famines than other times.”

It has been argued that, inasmuch
as the sun spots occupy, as to some
of them, only an infinitesimal space
on the surface of the sun, they are
too minute to affect the meteorolog-
ical results with which they are
associated. But Sir Norman points
out that the greater disturbance of
certain zones of solar latitude is
more influential than the amount of
spotted area determined from spots
in various latitudes. “Sun spots,”
he said, “may be only millionths of the area, but
these prominences form one-sixth of the sun’s visible
hemisphere, and with these in a state of disturbance,
the -effects upon the earth are very important. The
sun spots themselves are only a very feeble indication
of the fierce activity of the sun.

‘“We are observing those prominences more care-
fully,” he went on, “than we have been able to do in
the past. We are taking advantage of new methods of
observation, and in a few years we shall be in a much
better position than we are now to study the connec-
tion of solar and terrestrial meteorology.”

At present Sir Norman is concentrating his ener-
gies upon India. Asked if he had expectations of his
discoveries being applied to other parts of the world,
he answered: ‘“No doubt, in the long run, we shall
be able to study the weather in other regions, but
it is hard enough work to get it out for one place at
present.”

Sir Norman Tears that no profitable discoveries will
eventuate from the recent eclipse. Pressure of work
at South Kensington, coupled with a fore-knowledge
that the break-up of the monsoon would militate
against good results being obtained, prevented his
absenting himself from his observatory during the
four months which the expedition would have involved.
The ill-luck with which the expeditions for the most
part met he had feared would be encountered.

The sun spot observed lately he regards as of the
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greatest importance. “It shows us, beyond all question,
I think,” he informed the writer, “that the minimum
is past. And that is a very important matter. It is
very remarkable that a spot in the minimum period,
apparently the first spot of a new cycle, should be
of such magnitude. We are working at it, but cannot
say anything definite for the moment. It will take
some time before any certain pronouncement can be
made, but it looks very much as if it will enable us
to fix the period of the minimum, which before was
uncertain to a year... If we can fix that, it will be
very helpful for subsequent work.”—For the photograph
from which our engraving was made and the fore-
going particulars we are indebted to our English con-
temporary, Black and White.

Metal Niobiuim.

M. Henri Moissan has lately succeeded in preparing
the metal niobium in a pure state by the aid of the
electric furnace. Heretofore the properties of this
metal have been practically unknown, and the metal
itself has not been prepared in the pure state except
by Roscoe, who obtained it as a gray powder. M.
Moissan now produces a considerable quantity of the
metal in the electric furnace, starting from an Ameri-

can niobite which contains niobic and tantalic acids.y—

An alloy of niobium and tantalum is first obtained
by reducing the powdered mineral with carbon in the

SIR NORMAN LOCKYER IN HIS LABORATORY AT SOUTH KENSINGTON.

electric furnace. This alloy is crystalline, of a light-
gray color, and contains about 2 per cent of combined
carbon. By a series of reactions the niobium is sepa-
rated from the alloy in the form of niobic acid, which,
after calcination, is a pure white powder. To prepare
the niobium, the acid is mixed with powdered carbon
and pressed into small cylinders; a number of these
are placed in a carbon trough contained in a carbon
tube, and the whole placed in the middle of the electric
furnace. A few minutes’ heating suffices, with a cur-
rent of 600 amperes and 50 volts. The decomposition
is violent, and as soon as the niobic acid becomes
fused a lively effervescence takes place. After cooling,
a well-formed ingot of metallic niobium is obtained,
which contains from 2 to 3 per cent of combined car-
bon. The metal has been examined as to its physical
and chemical properties. It is quite hard, and scratches
glass and quartz easily. It is not fused in the oxy-
hydrogen flame, and therefore its fusing-point is above
1,800 deg. C., but in the electric furnace it liquefies
easily. As to its chemical properties, it is found to
vary considerably from most of the other metals. It
does not decompose water vapor at a red heat, and is
almost unattacked by acids. Hydrochloric and nitric
acids and aqua regia have no action upon it; hydrofiu-
oric and sulphuric acids attack it but slightly, but it
dissolves rapidly in a mixture of hydrofiuoricand nitric
acids. The gases attack it more readily. Heated in flu-
orine, it beeomes incandescent and gives abundant
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fumes of a volatile fluoride. Chlorine attacks it at 205
deg. C., with disengagement of heat, producing a vola-
tile chloride, NbCl; of a golden-yellow color. Bromine
vapor forms a light-yellow sublimate, but iodine seems
to be without action. The niobium, reduced to powder
and heated in a current of oxygen, takes fire at 400
deg. with brilliant incandescence, forming mniobic
acid. When the powdered metal is heated in a current
of nitrogen to 1,200 deg. each . particle becomes
covered with a fine yellow coating of nitride of nio-
bium. The action of carbon is somewhat curious.
‘When the metal is maintained in fusion in the pres-
ence of graphite, it slowly absorbs carbon, which
enters into combination. Niobium does not readily
form alloys with the other metals. Sodium, potas-
sium and magnesium may be distilled over it without
combining, and it does not form an alloy with zinc.
‘When heated with soft iron in fusion a small quan-
tity enters into combination with the iron. The alloy
shows an irregular structure containing fragments of
niobium, a combination of the two metals, or perhaps
a double carbide, and pure iron in excess. Oxide of
chromium is reduced by the metal in the electric fur-
nace, and gives a brittle alloy of chromium and
niobium. Fused potash attacks the metal with the
formation of an alkaline niobate. Chlorate of potash
reacts upon it at a high temperature with brilliant
incandescence, and nitrate of potash attacks it with
violent disengagement of nitrous
fumes. The reactions obtained with
niobium seem to place it apart from
the other metals and ally it to
boron and silicon.

American Tin Plate Industry.
American muanufacturers of tin
plate are making rapid gains in
their attempt to enter the foreign
markets of the world. To be sure,
their exports are yet small as com-
pared with the domestic demand
which they are meeting, but they
are again reducing the imports,
which temporarily increased in
1900 under the excessive demand
and extremely high price of mate-
rials, and are at the same time in-
creasing their exports in a manner
which proves interesting to those
who have watched the development
of this comparatively new industry
in the United States. The figures
of the Treasury Bureau of Statistics
show that the exports of tin plates
from the United States, which in the
ten months ending April, 1899,
amounted to only 183,955 pounds,
and in the ten months ending with
April, 1900, to 275,990 pounds, were,
in the ten months ending with
April, 1901, 1,306,100 pounds. In
imports of tin plates the figures for
the ten months show a material de-
crease as compared with the quan-
tity imported during the same pe-
riod of the preceding fiscal year,
being 98,609,722 pounds, as com-
pared with 123,598,773 pounds for
the ten months’ period of last year.
Our total exportations of tin plate
in the flscal year 1901 seem likely
to be from eight to ten times those
of 1899, while the importations of
tin plate into the United States promise to be little
more than one-tenth those of 1891, the year of the
largest importation of tin plate into the United States.

‘The Current Supplement.

The current SuppLEMENT, No. 1337, has an interest-
ing collection of articles. The first subject treated
is “Objects and Methods of Investigating Certain Phys-
ical Properties of Soils,” and deals with important
forms of scientific apparatus. There are several chem-
ical articles dealing with various subjects. “A Cen-
tury of Civil Engineering” is by J. J. R. Croes. “Thais
and Serapio” is an interesting arch®ological article.
“The Suppression of Tuberculosis” is by Prof. Robert
Koch, and his views tend to revolutionize our ideas
regarding this dread disease. ‘“American Locomotives
in England.—I.” is the first instalment of a series
of articles which has been attracting great attention.
“School Room Temperature and Humidity” is an ad-
dress by W. G. Bruce.
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RECENTLY PATENTED INVENTIONS.
Electrical Apparatus.
ELECTRICAL IGNITION APPARATUS.—
ANSBERT E. VORREITER, Aix-la-Chappelle, Ger-
many. The apparatus is an improvement on
the igniters hitherto used by reason of its sim-
plicity of construction and consequent cer-
tainty of actlon.‘ The three principal parts

of the inductor igniters hitherto used—coils,:

igniting-leads, and the actual igniter—are re-
duced to a single apparatus. Igniting-leads
are dispensed with.

Engineering Improvements.

ENGINE.—EpwArp E. REDFIELD, Grants
Pass, Ore. This invention relates to an engine
to be driven by motive fluid of any kind. The
engine is especially adapted to operate drag-
saws, but can be utilized for other purposes as
well. The novel features of the invention are
to be found in a peculiar valve mechanism con-
trolling the steam or other motive fluid em-
ployed.

INJECTOR.—CARL PRUSMANN, Magdeburg,
Germany. This invention provides an in-
jector which is constructed to facilitate the
starting action thereof. Such end is attained
by providing a chamber having direct atmos-
pheric communication, through which chamber
the mixing nozzle extends. The mixing nozzle
has two openings into this chamber. The
steam escaping through the first opening and
thence to the chamber and finally into the
atmosphere, induces a sucking effort at the
other opening, and thus the entire mixing
nozzle is subject to a steady exhausting in-
fluence which tends to start the action of the
injector. After the operation of the injector
has been started the normal and usual oper-
ation is brought about by the closing -action
of a check valve arranged to command the
atmospheric communication of the chamber
referred to before.

ROTARY ENGINE.—GEORGE W. SMITH,
Petersburg, Ill. A rotary engine patented by
this inventor has the valves and ports so ar-
ranged that the engine has no dead center
position, and the power exerted to turn the
piston is uniformly distributed. Provision is
also made to insure steam-tight packing ' and
secure an easy motion to the cut-off valves
that control the admission of steam to the
cylinder.

Mechanical Devices.

BARREL-WASHING MACHINE.—CHARLES
J. DoBLER, Manhattan, New York city. In
this machine but a single tank is employed,
the machine being so constructed that the
barrels or &egs can be soaked and partially
filled in the tank and subsequently cleaned
within and without. Water is made to cir-
culate through the tank. Means are provided
for heating the water. The kegs are received
by a table and delivered, partially filled, to
an agitating or scrubbing mechanism for the
exterior, from which mechanism they are de-
livered to supports. From these supports the
kegs may be conveniently removed and placed
upon adjacent sprinklers forming a portion
of the machine.

AUXILIARY SPACING DEVICE FOR
TYPEWRITERS.—GAY P. BLESSING, New Mil-
ford, Pa. By means of this device the direc-
tion of the carriage of a typewriter can be
reversed at any time to the extent of ome or
more points, whereby the operator is enabled
to correct a misspelled word or a letter er-
roneously struck. The device may be ap-
plied to any standard typewriting machine,
and when not in actual operation will not in-
terfere with the usual movement of the car-
riage.

LOCK. — OscAR KATZENBERGER, San An-
tonio, Tex. The inventor has devised a com-
bination-lock in which ‘independent Kknobs,
controlling the combinations, are located at
the outside of the lock or outside of the door.
These knobs are adapted to permit or to pre-
vent the movement of the bolt. Numbers or
characters need not be produced around the
knobs or the plates through which they pass;
the numbers of the combination and their
arrangement are determined by sound or
touch. The bolt may move independently of
the knob by means located at the inner face
of the door. Hence the door can be instantly
opened from the inside even if the bolt is in
locking position, and held in this position by
the knobs.

STONE-CARRIER.—WiILLIAM H. DEMOREST,
Jr., Manhattan, New York city. The machine
is a stone-carrier for stone grinding and polish-
ing machines, on which carrier the stones are
held and moved back and forth over the cut-
ting tool. The carrier has a vertically ad-
justable beams on which, adjustable longitudin-
ally, jaws are mounted. A rod extends be-
tween the jaws, and nuts work on the rod and
cngage the jaw. By means of the rod the
jaws may be moved together and held engaged
with the stone.

SPOKE-FINISHING MACHINE. — GEORGE
A. EnsieN, Defiance, O. To the long list of
machines invented by Mr. Ensign for the De-
fiance Machine Works must be added an
ingenious spoke-finishing machine, by means
of which spokes are accurately and uniformly
finished both at the throat and face without
the employment of skilled labor. Among the
novel features of the invention may be men-
tioned an intermittently revoluble spoke-hold-
er provided with revoluble spoke-sockets for
holding the revolving spokes. A sand-band

engages and finishes one of the spokes, and a
revoluble sand-wheel finishes the face of an-
other of the spokes. It is the duty of the
operator merely to remove the finished spokes
and place unfinished spokes in position, and
at regular intervals to wunlock the spoke-
holder.

PAPER-STAPLER.—DANTON O. BRUNNER,
Somerset, O. The invention provides a hand-
operated machine for driving staples through
two or more sheets of material. The device
is so constructed that a number of staples
can be placed in a suitable chamber and auto-
matically fed, one after the other, to a plunger.
By means of the plunger the staples are
driven into the material and are clenched upon
a table forming a part of the device. The
mechanism is operated by handles.

PRINTING MECHANISM FOR LABELS OR
TICKETS.—JoSEPH LEAvyY, New Brighton, and
IsaAc ROGGEN, Manhattan, New York city. By
means of this machine the individual tickets
and labels of a strip are automatically held
one after the other in position to be printed
upon. After the impression has been made
the labels or tickets are fed forward. Suit-
able operating mechanism is provided to with-
draw the tickets just before their forward
feed. The inking-roller is concentrically
mounted on a stationary support. The
printing-head is mounted eccentrically on a
shaft which also carries a feed-cam. This
cam acts upon the labels or tickets just be-
fore the act of impression, holding the label
stationary, and further acts to feed the printed
label forward or from the printing-head after
t]{g. impression has been made. The printing-
head is mounted eccentrically and the print-
ing-roller concentrically to prevent any por-
tion of the printing-head from touching the
inking-roller, except that surface which is
farthest from the axis of the head.

CURRENT MOTOR.—RoOBERT 8. THEALL,
Fort Pierre, So. Dak. The inventor has de-
vised a simple and ingenious motor for utiliz-
ing the power of a flowing stream, ocean tides,
and the like. Mechanically considered, the in-
vention comprises a float having at one edge
a post on which a mast is mounted to turn.
Over the float and water a series of sweeps or
rotating arms extend from the mast. Levers
are pivoted upon the sweeps and carry buck-
ets or ‘vanes which drop into the water, the
levers extending above the sweeps to engage
the mast-stays as stops. The upper ends of
the levers have boxes which receive counter-
balance weights whereby the vanes may be
balanced or permanently raised. An incline
extends downward from the float into the
water and engages the vanes to raise them
out of the water. The device is simple in con-
struction and efficient in its operation.

TENSION FOR BRAIDING-CARRIERS.—
JuLius A. TURNER, Southfield, Mass. The in-
vention provides a simple tension for the
racers of braiding-machines, particularly whip-
lash-braiding - machines, comprising a fixed
guide-block, a- pivoted pressure-block, and a
convenient means for moving the pressure-
block and regulating the pressure against the
thread or strand.

SIFTING-SCREEN.—ALBERT E. THORNTON,
Atlanta, Ga. The sifting-screen is to be used
primarily as a separator to take the meal from
the ground-up cotton seed immediately after
leaving the huller. The machine is designed
to secure a better adjustability of the screens
of a larger amount of shaker surface in pro-

‘portion to the floor space occupied and to

facilitate the substitution of different sizes
of screens.

DAMPENING-MACHINE.—HERMAN WEBER,
Lincoln, Neb. The machine is to be used for
dampening clothes in laundries before iron-
ing. Aprons are used which move through
water-pans and become saturated with water.
The clothes are placed upon the upper stretch
of the lower endless apron and are carried
along between wringer-rollers, which squeeze
the moisture from the apron and distribute it
evenly upon the clothes.

Vehicle Accessories.

SIDE APRON FOR VEHICLES.—THOMAS
H. JoYCE, Brooklyn, New York city. This new
and improved side apron for vehicles is ar-
ranged to permit convenient egress from the
vehicle body and to protect the occupants from
side drafts, rain or snow, and at the same
time allow independent use of the lap robe
and free handling of the reins.

Railway  Appliances.

CAR-FENDER. — FRANK WARGA and L. P.
PrAaTT, Hastings, Pa. In a car fender pat-
ented by these inventors a truck is provided
beneath the fender, the wheels of the truck
running on the car track, and in front of
the truck a diagonally disposed horizontal
cushion roller is mounted. To guard against
the rising of the fender and its cushion roller
a device is arranged on the dash-board of
the car which can be pressed down against the
fender and maintain the latter close to the
track so that when the fender strikes a person
the latter cannot be forced beneath the fender.

CAR-COUPLING.—WATsON S. LENNON, Tuc-
son, Ariz. The invention relates to a class of
couplings having a laterally swinging jaw or
knuckle adapted to couple with a like knuckle
on anothet car and by manual adjustment to
be released therefrom. = The object of this
invention is to provide novel simple details of
construction for a car-coupler of this kind,

which adapts the coupler for very efficient
service and avoids the danger of breakage of
the drawhead.

Miscellaneous Inventions,

LOOM TEMPLE-ROLL.—FRANK O.. DUFFY,
New Bedford, Mass. As almost all kinds of
cloth tend to shrink while the weft is being
beaten in by the reed, it is almost impossible
to keep the cloth sufficiently extended without
danger of tearing or marking it up. This
is especially the case with temple-rolls having
teeth projecting from the peripheral surface
of the solid body. With such temple-rolls only
a few of the innermost teeth really hold the
cloth, and in case of a heavy lateral strain
the cloth is torn or injured. Mr. Duffy over-
comes these difficulties by constructing the roll
so that it will yield laterally in proportion to
and in the direction of the strain, and with
an equal strain on all the projecting teeth en-
gaging the cloth.

CENTER - LINE LEVEL. — BARTLETT B.
CHANDLER, JR., Nevada City, Cal. The center-
line level comprises a glass tube closed at its
ends and filled with liquid. The tube is cast
to form a central passage for the line. A
level thus constructed can be readily slid along
the line. The bulb can always be seen at the
top should the tube be rotated, since glass is
the material used. '

MANUFACTURE OF ETCHED METAL
RULES.—JoHN CAMPBELL, Matteawan, N. Y.
It has heretofore been the practice to use
separate transfer strips for the several sides
of the ruled blank; and as the final gradua-
tions to be produced on the sides of the rule
required accurate register it was necessary
to exercise considerable skill to place the
transfer-strips in proper position on the blank
to insure the registering of the graduations
on the several sides. The inventor overcomes
these objections by preparing a single transfer
strip with the graduation marks in perfect
alinement with each other, so that the gradu-
ation marks, when transferred upon the metal
blank, must necessarily register.

GAS-VENTILATOR FOR MAINS.—MILTON
C. HENLEY, Manhattan, New York city. It is
the purpose of this invemtion to provide a
device whereby the gases which escape from
defective mains are prevented from entering
cellar and basement doors. The device which
Mr. Henley has invented fully meets all re-
quirements. His ventilator comprises a casing
designed to be seated in the ground and having
a grating top extending above the ground.
Open pipes lead from opposite sides of the
casing within the ground. Open ended branch-
pipes extend from the opposite sides from the
first-named pipe. The escaping gas finds its
way into the open ends of the several pipes
and then passes into a suitable casing. Thus
the device acts as a barrier to prevent the
discharge of gas into a house or cellar.

SMOKE-PREVENTING ATTACHMENT FOR
LAMP-BURNERS.—EDpwWARD L. GoOBISCH, Jer-
sey City, N. J. The purpose of this invention
is to provide an attachment for lamp-burners
so constructed that the flame will be of full
volume and smokeless. The wick can be
quickly and evenly cleaned without the use
of scissors. The device is attachable to any
lamp-burner or oil-stove.

SAW-TOOTH GAGE.—WiLLiAM McKNIGHT,
Ebensburg, Pa. The invention is an improve-
ment in circular saw-tooth gages, and pro-
vides a simple device designed to be engaged
with the saw-teeth, whereby the teeth may
be filed perfectly square or flat on the back,
front and point, and whereby the length of
the teeth may be equalized and the saw kept
round.

Designs.
MANTLE-HOLDER.—RALPH COHEN, Bay-
onne, N. J. The holder has a segmental body
and an axial or transverse member extending
inwardly from a terminal of the body and
terminating in a hook wherefrom the mantle
is suspended.

BADGE.—LENA BENNETT, Manhattan, New
York city. The leading feature of the design
consists of a buffalo rampant holding a pan
with the dexter foot. The purpose of the
design is to provide a Pan-American Exposi-
tion souvenir.

CANDY-MOLD SECTION.—BENJAMIN F.
DEKLYN, Manhattan, New York city. The
candy-mold section has an elongated concave
body of the general outline of a peanut and
has a number of raised portions of irregular
outline to produce the pitted portions of the
peanut shell.

PICTURE - HANGER. — JoHN A. CHRIST-
MANN, Mount Pulaski, I11. The picture-hanger
consists of a flat plate, from the front face
of which a series of buttons project. A loop
extends from the front face, next to the last
button. By means of this plate a picture
can be hung at any desired height.

BOTTLE.—JoHN ScHIES, Anderson, Ind.
The bottle body is formed with a series of
chambers or protuberances which extend longi-
tudinally in the direction of length of the
bottle and are rounded at their upper ends,
the adjacent protuberances being connected
by curved portions in such manner that the
bottle presents in cross section an appearance
simulating that of the shamrock.

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 this paper.

Business and Personal {Uants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 1172.—For marine engine of 150 to 200
horse power, with minimum of weight, for sha low
waters.

TURBINES.—Leffel & Co. Springfield, Ohio, U. 8. A.

Inquiry Neo. 117 3.—For time registers suitable for
keeping time of the help empioyed in a small factory.

“U. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 1174,—For § manufacturers or deal-
ers in the lens used in search lights, head lights, ete.
to converge rays of light,

WATER WHEELS. Alcott & Co., Mt. Holly, N. J.

Inquiry No. 1175.—For parties to manufacture
aluminium or pasteboard novelties.

Yankee Notions. Waterbury Button Co., Waterb'y, Ct.

Inquiry No. 1176.,—For manufacturers of ma-
chines for making up change fur pay rolis.

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

Ingquiry No. 1177.—For manufacturers of ax-
handle machinery.

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

Inquiry Neo. 1178.—For spoke machinery.

For Sheet Brass Stamping and smali Castings, write
Badger Brass Mfg. Co., Kenosha, Wis.

Inquiry No. 1179.—For cant hook machinery,

Rigs that- Run. Hydrocarbon system. Write St.
Louis Motor Carriage Co., St. Louis, Mo.

In%niry No. 1180.--For manufacturers of a pack-
ing that will stand in hot and cold water.

Ten days’ trial given on Daus’ Tip Top Duplicator.
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city.

Inquiry No. 1181.—For manufacturers of useful
and attractive novelties.

SAWMILLS.—With variable friction feed. Send for
Catalogue B. Geo. 8. Comstock, Mechanicsburg, Pa.

Inquiry No. 1182.—For the manufacturer of the
Eureka egg keeper.

‘WANTED.—Punch and die work, press work and light
manuf’g. Daugherty Novelty Works, Kittanning, Pa.

Ingquiry No. 1183.—For manufacturers of bakery
machinery.

Metal cut. bent, crimped, embossed, corrugated ; any
size or shape, Metal Stamping Co., Niagara Falls, N. Y.

Inquiry Ne. 1184.—For manutacturers of tin-
smiths’ maceinery.

Kester Electric Mf’g Co’s, Self-fluxing solder saves
labor, strong non-corrosive joints, without acid, Chei-
ago, Ill.

Inquiry No. 1183.—For manufacturers of hand
and treadle power woodworking machinery.

Inventions developed and perfected. Designing and
machine work. Garvin Machine Co., 149 Varick, cor.
Spring Sts., N. Y.

Inquiry No. 1186.—For manufacturers of small
ironworking machines,

See our Collective Exhibit—Section * 8,” Electricity
Building, Pan-American Exposition. Standard Weld-
ing Company, Cleveland, Ohio.

Inquiry No. 11897.—For manufacturers of angle
hoops for ends of steel water tanks 4,5, 6, 7, and 8 feet
in diameter,

The celebrated ** Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigeratihg Ma-
chine Company. Foot of East 138th Street, New York.

Inquiry No. 1188.—For manufacturers of ma-
chines for hollow grinding razors,

Gentleman with excellent connections in Europe and
other foreign countries would like to make arrange-
ments with a party dealing in patents or improvements,
devices, etc., suitable for jntroduction abroad. Address
H. D., Box 713, New York.

Inquiry No. 1189.—For an ice-making machine
for home use.

W ANTED.—Superintendent for machine shop making
a specialty. Must be a hustler, good machinist and
understand up-to-date methods of producing the maxi.
mum amount of work with the minimum amount of
labor. Must come well recc ded. Per! t
position to the right party. Factory located in good
Northern Ohio town and employing about twenty ma-
chimsts. State age, experience and salary required.
Address H. M. C., Box 773, New York.

Inquiry No. 1190.—For manufacturers of planer
and paper knives.

MCGILL UNIVERSITY, MONTREAL.—Chairof Metallurgy.

The Governors of McGill University, invite appli-
cations for the Professorship of Metallurgy. Candi-
dates for the appointment are requested to send their
testimonials, with a statement of age, qualifications,
etc., to the Secretary of the University, before Sep-
tember 1. The duties of the post will commence om
October 1. Full particulars of the work, salary, etc.-
may be obtained from the Secretary.

Inquiry No. 1191.—For manufacturers of steel
laid stocks for shoe dies.

Inquiry No. 1192.—For manufacturers of grind
stones.

Inquiry No. 1193.—For a newly patented shooting
gallery with moving animals.

Inquiry No. 1194.—For manufacturers.of gold
lacquer for tin boxes.

Inquiry No. 1195.—For manufacturers of tooth-
pick machbinery,

Inquiry No. 1196, —For manufacturers, in Canada
or the United States, of walnut and mahogahy veneers,
ete,

Inquiry No. 119%7.—For manufacturers of farm
fencing and fencing devices.

Inguiry No.1198.—For manufacturers of glass
blowers’ suppliex

Inquiry No. 1199.—For_ parties engaged in the
manufacture of pipe coils and pipe bending.

Inguiry No. 1200.—For dealers in hardware for
trunks, suit cases, etc.

Inquiry No. 1201.—For dealers in the Victor self-
buttoning collar button (patented).

Inquiry No. 1202.—For dealersin the Victor col-
lar hook and tie holder (patented).

Inquiry No. 1203.—For the address of the manu-
facturer of the * Little Gem Savings Bauk.”

Inquiry No. 1204.—For manufacturers of papier
maché candy boxes.

Inquiry No. 1205.—For of
W alter Stouger’s new battery.

Inguiry No. 1206.—For manufacturers of yeast
cake machinery.

Inqnirf' No. 1207.—For manufacturers of trans-
parent. celluloid.

Tnguirv No. 1208.—For manufacturers of sponge
rubber in sheets, or shapes to order.

Inquiry No. 1209—For manufacturers of water
filters suitable for private use.

the manufacturer
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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 publ cation.

References 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-mind that
some answers require not a little reséarch, and,
though we endeavor to reply to all. either by
letter or in this department, each must take
his turn. i .

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.

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

Books referred to promptly supplied on i‘eceipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8314) R. V. asks: 1. If you know the
voltage and amperage of a battery how do you
find the watt output? A. Multiply the volts
by the amperes. 2. Are the field and armature
of a motor common or magnet wire? Could
magnet wire be used? Should the primaries
and secondaries of an induction coil be com-
mon or magnet wire? Could magnet wire be
used? A. Magnet wire is used. Magnet wire
is simply ordinary copper wire covered with
one or two layers of cotton thread so that
the wire of one turn or layer shall not touch
the wire of the adjacent turns or layers. In
other words, magnet wire is insulated wire;
common wire is uninsulated. Insulated wire
is used so that the electricity must go through
the whole length of the coil round and round,
and not pass across to the other end of the
coil directly.

(8315) G. H. DeL.: I wish to Kkill a
number of pole-cats by means of electricity,
without damaging the fur. I have a 1,000 watt
alternating current dynamo with 8-pole field
and 8-pole armature, but do not have any idea
of its practical value for this purpose. The
floor upon which the animals are driven is
finished off with strips of zinc 4 inches wide
and about 14 inch apart, being properly in-
sulated from each other, each alternating
strip being connected for positive and negative
poles. If this dynamo could be re-wound to
do the work effectively, what would be your
idea as to field and armature winding, also
speed required, and what would be the mini-
mum current required to produce the desired
result? A. It is not probable that a high
voltage is required to kill a skunk. The dy-
namo may be all right for this work as it is.
We think the zincs should be wet with an alkali
solution, caustic soda or potash, before the
animals ‘are driven upon them. This will in-
sure good eontact between their feet and the
zines. Then turn the current on by a switch
and observe the result. We have no idea what-
ever as to the current required.

(8316) E. D. S. writes: In your issue
of July 6, on page 12, “Notes and Queries,”
No. 8250, W. M. R. says he put a slotted core
armature in the 8-light dynamo, and succeeded
in getting 50 volts at a speed of 1,660 per
minute as against 2,200 for the armature as
usually constructed. To an amateur like my-
self it is interesting to note the difference in
speed due to the improved magnetic circuit,
and thinking there may be others interested in
this dynamo I would describe a change I made
in the magnets of this machine with very good
results. The armature was made exactly to
size, and the iron wire core was used. The
field was the inverted horseshoe type with cir-
cular cores 6% inches long, 4 inches in di-
ameter, with quite stout pole-pieces and yoke,
and,ef soft cast iron. The fields were shunt
wound and took 6 of an ampere at 55 volts.
The machine ran cool and sparkless at full
load, and with volts at 55 our speed was 1,250
per minute, or nearly 1,000 slower than the
speed for the other magnets. A. The change
in the machine described by our correspondent
makes a very different machine from the orig-
inal machine. His circular core 4 inches in
diameter contains over 12.5 square inches of
iron, while the core in the original design con-
tained about 8 inches of iron. Of course the
voltage Is greatly raised by the change, or, in
other words, the- original voltage can be pro-
duced by about two-thirds the speed. If he
ran his machine up to full speed he would have
between 80 and 100 volts.

(8317) C. J. M. asks: 1. Can you tell
me where a spring motor can be got, one that
would run a fan? A. Correspond with any
of our advertisers who supply fans and motors.
2. Are boots or shoes made out of India rub-
ber? I mean the soft pliable sheet rubber like
that used for patching bicycle tires. A. Rubber
overshoes were first made of the pure gum.
This was fifty or more years ago, before the
art of vulcanizing the rubber was invented by
Goodyear. They have been made within a few
years again, but the public did not want them
and they were not a success. They bind the
feet too closely and stretch too easily; they
are not durable. The kind ordinarily used
are much better in every way. 3. What causes
the green stuff that forms in a creek or any
slow-running water.
or stone or anything water runs on, and what
do you call it? I have seen it forming on a

It will form on a board’

roof where condensed steam runs down. A.
The green slime is a plant, or rather millions
of plants, which grow from other plants just
as higher plants do; only the method of their
reproduction is entirely unlike that of the
higher plants. The germ of the plant must
have been taken to the roof by the wind or in
some other manner and there have grown in
the warm water condensed from the steam.

(8318) W. J. B. asks: Suppose a hole
through the earth and its center of gravita-
tion. Eliminating all friction and resistance
to the passage of a ball dropped into this
hole, the only force acting being that of gravi-
tation, will the ball pass beyond the center
of gravitation? In what manner will it come
to rest, if at all? A. The ball will fall with
an increasing velocity till it reaches the center
of the earth. At that point it will have its
greatest velocity and momentum. It cannot
stop there. It will pass beyond the center
of the earth as far as it has fallen to reach
it; that is, it will go through the earth to
the other side and then fall back to its place
of starting. This it will continue to do for-
ever under the conditions imposed. The mo-
tion is no different from that of the pendulum
of a clock, which oscillates under gravity
alone as readily as any other falling body. A
pendulum is a falling body, exactly like the
supposed ball dropped into the earth. It falls
to its lowest position and rises as far beyond
it as it has fallen; just like the ball dropped
into the earth. The mechanism of the clock
is simply designed to restore to the pendulum
the energy which it loses in each swing be-
cause of the friction of the air and other
frictions in its motion. These the freely fall-
ing ball is by the conditions of the question,
freed from. Hence it will move forever with-
out loss of energy.

(8319) H. G. M. asks: 1. Would like
to know a simple method of securing copper
plates to carbon (solid), e. g. A. Electroplate
the carbons with copper, and then solder the
copper plates ‘to the electroplating. A firm
connection will be made. 2. How are copper
connections secured to carbon brushes? A.
The carbon brushes areé covered with copper
by electroplating and the contact is made by
a set screw pressing a plate of copper against
the carbon brush. 3. Can this be done by any
other than an electrolytic process? A. Not
satisfactorily.

(8320) J. W. A. proposes these prob-
lems: 1. A contracts to furnish B electric
motive power 11 hours per day, 26 days per
month, at $2 per month per horse power, to
be measured by a Thompson recording meter,
sold by General Electric Company, giving
readings on five dials in watt-hours. (The
meter readings to be multiplied by a constant
4.) B installs a 10 horse power electric
motor. Kindly take an imaginary reading and
show the method of ascertaining the number
of horse power to be charged for at end of
first month. A. Eleven hours per day for 26
days are 286 hours. One horse power hour
is 746 watt-hours, since 746 watts are 1 elec-
trical horse power. To reduce a reading of
the watt-meter in watt-hours to horse power
per month : Multiply the meter reading by the
constant 4 and divide by 746. The quotient
is horse power hours. Divide this quotient by
286 and you have the horse power per month.
2. Please say which price is more advan-
tageous to A (the seller of power), $2 per
month per horse power or 2 cents per 1,000
watts. A. Two cents per 1,000 watts is a
higher price than $2 per month per horse
power based upon 11 hours per day for 26
days.

(8321) F. K. S. asks: 1. On the use
of storage cells what is meant by sulphating,
buckling and internal short circuiting? A.
Sulphating is the formation of sulphate of
lead by the action of sulphuric acid upon the
lead of the plates. This wastes the active
material. Buckling is the bending of the
plates by the charging and discharging, and
is due to the fact that the material occupies
a different amount of space in its different
forms as oxide or peroxide of lead. The
buckling sometimes bends the plates to such
an extent that the positive and negative plates
touch each other and produce a short circuit,
through which the electric current can pass

without going through the external line. You
should have a book on the storage cell, such
as Salomon’s Accumulators, price $1.50 by

mail. 2. Is it necessary to use a voltmeter,
ammeter and polarity indicator? A. Yes, to
observe the condition of the battery and to
know when recharging is necessary, or when
the cells are fully charged. 3. Is it advisable
with regard to the running expenses to use
them? A. Yes, if you have a good and cheap
current for recharging. 4. About what would
be the cost of charging a 15 ampere hour bat-
tery of 6 cells? A. That depends upon the
answer to the last question. 5. Which make
would you advise me to get. Can you tell me
anything of a volt ammeter? A. There is no
advertising done in this column. There are
reliable dealers who can -advise you regarding
their goods. The firm you mention deals most-
ly with schools and this class of trade requires
good goods. 6. Is it necessary to use the cells
immediately after charging, and to charge
immediately after discharging, and can they
be used on an open circuit, i. e, once in a
while, or are they to be used on a closed cir-
cuit until discharged. A. No. They can
stand on open circuit for a time. But sulphat-
ing takes place when standing.

(8322) H. C. S. asks: 1. Wishing to
construct an experimental wireless telegraph
outfit, if possible, I would like to know what
is the shortest length of spark that could be
used to illustrate the principle, having your
instruments the length of an ordinary room
apart? Also if you have published a SUPPLE-
MENT or can recommend a book containing a
description of such an instrument? A. A coil
giving quarter-inch spark will send a message
much farther than the length of a room. A
coil which will fill the requirements is de-
scribed in SUPPLEMENT No. 160, price ten
cents. There is no description of the apparatus
for wireless telegraphy which gives dimensions
and drawings to scale so that one could make
it from the plans. Of course, there are reasons
for this. These inventions are new and those
who have developed the instruments have
patented them and are not anxious to have
others work in the same line. We have pub-
lished descriptions of coherers and coils, etc.,
of the various parts, from time to time, such
that one who had mechanical skill could make
these parts from the descriptions and pictures
without scale drawings and dimensions. We
can send you SUPPLEMENTS Nos. 1318, 1319,
1320, price ten cents each. -These contain a
series of articles on “Electric Waves,” in
which a good description of a coherer is given,
as well as many hints for making the various
parts of an outfit. Fahie’s “History of Wire-
less Telegraphy,” price $2 by mail, is valuable.
2. Have you a SUPPLEMENT or do you know of
a book showing the construction of a liquid
air machine for amateurs? A. Sloane’s
“Liquid Air,” price $2.50. We must say that
the making of a liquid air apparatus is hardly
a task for an amateur. 3. Name books or
SUPPLEMENTS for constructing a voltmeter
from O to 120 and an ammeter from 0 to 15.
A. SurpLEMENT No. 1215, price ten cents, con-
tains exactly what you request.

(8323) W. E. S. agks: 1. Will a dy-
namo furnish the same spark for igniting a
gasolene engine when the circuit is broken 'as
the batteries will? A. Yes. 2. Can a dynamo be
used in starting the engine without batteries? A.
No, unless you have other power for running
the dynamo than that of the gas engine. 3.
Can a dynamo be used for igniting the engine
and for lighting purposes also? A. A dynamo
for igniting a charge in a gas engine is usually
a small machine built for this special work.
It is not adapted for lighting purposes. Cur-
rent from a lighting plant could be used to
ignite the gas for a gas engine.

NEW BOOKS, ETC.

LABORATORY INSTRUCTIONS IN GENERAL
CHEMISTRY. Arranged by Ernest A.
Congdon, Ph.D., F.C.S. Philadel-
phia: P. Blakiston’s Son & Co. 1901.
Pp. 110. Price $1.

The present work is intended to illustrate a
course of study in general chemistry. Much
of the material is original, having been devel-
oped in the course of ten years’ experience in
laboratory teaching, while those portions taken
from other sources have been modified and
added to so that they might better meet the
wants of students. The book is interleaved.

Les INpDUSTRIES CERAMIQUES. E. S. Au-
scher et Ch. Quillard. Encyclopedie
Industrielle. Paris: J. B. Bailliere
& Fils. 1901. 16mo. Pp. 280. Price
$1.25.

The authors have produced a book which de-
serves to take its place in the literature of
ceramic industries. They have given formulas
which have been tested by long experience, and
have reduced the number of these formulas as
far as possible in order that the work might
not become too complex. The illustrations in
the book, although not very excellent examples
of engraving, are nevertheless clear enough for
the purpose of the technical reader.

Das GaserUHLIcHT. Die Fabrikation der
Gliihneke (“Strimpfe”). Von Prof.
Dr. I. Castellani, Autroisirte Ueber-
setzung und Bearbeitung von Dr. M.
L. Baczewski. Wien: A. Hartleben’s
Verlag. 1901. Pp. 121.

It has been the author’s purpose to give a
fairly complete account of the manufacture
of the well-known incandescent gas  light
mantles. He has, therefore, carefully and
clearly described each step in the process of
making the mantles, the properties of the
materials which enter into that process and
the source of supply whence these materials
can be obtained. The work is the result of
the author’s long experience in the making of
mantles.

INDEX OF INVENTIONS

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

August 6, 1901,
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.]

Alir, apparatus for refrigeration of atmos-

pheric, 0. P. Osterzren .................. 679,907
Air brake controller, J. C. Wands. ... . 680,091
Air brake system, N. A. Christensen 679,945
Air regenerating and purifying apparatus,

Desgrez & Balthazard.............ccvu.u. 680,028
. Alkali metals, electrolyzing salts of, Allen

& MOOTE ...ovvvivninnennosnnnncnansncnns 680,191
Animal trap, C. Bloker........eeeceev..... 680,114

Automobiles, starting devlce for oil or gas-

oline engines for, .'.l'. N. Wright.. 680,108
Bailer, K. MOOring....cceeceecaess 680,163
Bale of fibrous material, J. T. Cowl 679,831
Bale stay band, M. Holmes.. 679,845
Bale staying device, J. T. Cowley 679,832
Bale tie or band, W. M. Holmes... 679,844
Baling fibrous material, apparatus fo

T. COWIEY .vvvvvveernscnnnnns 679,833
Baling machine, R. S. Mung . 680,164
Baling press, P. K. Dederick. . 679,732
Band cutter and self feeder, automatlc, J.

Cole ..iieiiiiiiairaasnasiinnn ceee... 679,725
Bandaging table, B. C. Mlller............. 679,980
Bank, portable savings, J. E. Ingram....... 680,046

Barrel, 0. H. P. Cornell........oovvvunnnn. .
Barrel, G. M. Tilghman.....
Basin, wash, W. Bunting, Jr

Basket making machine, E. Horton......... 680,149
Bearing for disk driils, C. Moehring....... 680,061
Bed, folding, T. Hauser.........cceeeeeuees 680,042
Beehive, R. Decroly.....ceeceeeeeccees .... 680,025
Belt, S. J. Prokesch ................... .... 680,071
Belt placer, J. S. Montgomery et al........ ,06.
Bicycle, E. Koc .......................... 680,048
Bicycle friction clutch, A. P. Morrow...... 679,982
Micycle saddle clip, C. R. Reid............ 679,913
Bicycle stand, H. Rosskopf.......c.s. 680,177
Bicycle support, G. W. Manson.. .. 679,765
Bicycle support, J. E. Sweet......co00uu.s 679, 794
Bicycles, etc., alarm apparatus for, Blom-

ster & GuStafSON....cevuueencennnncnnanns 679,825
Binder, loose leaf, L. G. Schult L esesesss 679,865
Blast furnace, J. W. Nesmith (reissue)... 11,925
Bobbin holding socket J. 680,019
Boiler, Aman.....cooeeeeeeenn 680,188
Boiler furnace, steam, J. . 679,981
Boiler tube cleaner and driving mechanism

therefor, W. L. Cassaday............... 679,723
Book and leaves therefor, index scrap, C.

CBly i 679,734
Book, index, L. Hirsch... 680,044
Book, trade, A. A. Glisson 679,741
Books, newspapers, etc., holder for, J. C.

SKogvold ...ciiiiiiiiiiiiiiiiieiieniannn 680,080
Bottle, non-refillabe, F. J. Abate........... 679,931
Bottle, non-refillable, H. K. Prosser....... 680,073
Bottle or jar closures, device for removing,

H. K. ProSSer.....ccceceeeescssecsscesans 680,072
Bottle stopper, C. W. Meinecke........... 680,162
Box or package, Hess & Clark............. 679,747
Brake controlling apparatus, F. C. Stockel. 679,791
Brake shoe, J. Sheehan................... 79 787
Bread or candy dividing machine, C.

Lueteke ...vciiiiiiiiiiiiiiienneanes 680,051
Brick drier, F. AlSip.....ccccveeennnns .. 679,816
Brick making machine, M. W. Marsden..... 679,853
Bricks or the like, machinery for pressing,

HugheS......oooiiineennennenennns 679,846
Buggy top, J. 0. Wells...... 680,094
Buggy top raiser, J. C. Ford... 679,838
Building block, A. M. Fenner 680,138
Building construction, W. H. Grueby.. 679,746

Building construction, J. C. Pelton....... 6

Burglar alarm or door signal, W. R. Edelen 679,957
Burial casket lids, cap for, F. Warther.... 680,092
Button, J. D. BUIDS. .. tuiteienneanaannns 680,121

Button and necktie retainer,
lar, C. C. King...........

Button fastener E M. Phelps

Button holding clamp, J. T. Hoga

Button, separable, E. M. Phelps..

Button, tack, T. Long

Calender rolls, means for cooling, Drew ‘&

combined col-

DicKiNSON tiivennniieprncnnnnnnncannaanss 680,135
Camera, E. R. Bullard ..................... 679,881
Camera, magazine, C. C. Henderson....... 680,203
Can filling machine, C. H. Plummer........ 679,780
Can holder, detachable, W. H. Goddard.... 679 742
Cans, machine for straightening empty tin,

J. W. McCall.viieiiiiennnennennannnss 679,772
Candelabrum, J. T. O’Reilly.......c000uun 679,984

Call‘dand grain door, combined, J. B. Mock-
0 U -
Car door; grain, W. H. Daniels......
Car draft gear, freight, J. J. Creed

Car fender and brake, street, T. M. San-

derlin ...oiiiiiiiiiiiiiiiiiiiiieiiaa.. 680,178
Car roof, J. E. Ulsh.....eiviiernciannnnans 679,801
Car ventilating apparatus, C. O. Johnson... 679,754
Car vestibule, Hodges & Chick............. 680,146
Car wheels, shoe for truing up, M. Power.. 679,781
Cars, excavator or machine for unloading, -

P. J. Mullaney....oceeeeeeeeeeecsnnannas 679,903
Cars on sidings, device for locking or an-

choring railway, H. E. F1 680,034
Cars, strut for wrecking J. B. Graham..... 679,840
Carbide, producing barium, C. M. J. Limb.. 680,050

Cards, etc., mechanism for feeding,

French ......ciivviniiiennnnnnnns 679,961
Casket cover fastener, J. R. Corbett 679,727
Caster, furniture, B. P. Kenyon..... 679,849

Chain,
Chair bottom or back, E. F. Brainard..

belt, E. Magaldi............

Check receiver, workman’s S. A. Marker.. 679 766
Cigar or cigarette making machine, Pisko

& Philippi ..., . 680,069
Cigarette boxing machine, G Williams . 679,811
Cigarette wrapper, J. C. Simering 680,003
Clipper, hair, C. Carleton . 679,944
Cluteh, G. R. Goughnour 679,744
Clutch for traction engines, friction, M.

Lafever ......eiiieccetcrtcractotarnnnas 680,205
Cock, gas or other, C. F. Kincheloe........ 679,899
Coin delivery apparatus, H. L. Fisher...... 679,837
Coke oven, L. J. Hirt.............coiinn.. 679,749
Collar blanks, etc., machine for folding, G.

REECE tiiiiiiiiiiiaeeeneranencenaenneans 680,174
Combs, drawing off device for circle, I.ong

& Foster ......coiiiiiiiiiiiinieiniannns 679,975
Condensation, device for removing water of,

P. J. Harleman......ceeeeeeeeecencansns 680,040
Conduits, cushioning device for fluid, H. See 679,786
Conservatory, portable, F. Alsi 679,818
Conveyer, H. W. Blaisdell . 679,875
Conveyer, C. W. Hunt.......... . 679,984
Copper sulphates, manufacturin,

. 679,985
. 679,722
. 679,735
680,030

Corn snapping, cutting and husking ma-

‘chine, H. L. Ferris...........cccoivuana.
Corset, J. D. Belcher.....
Corset steel, E. J. Martin
Cotton elevator, cleaner, and feeder, R. S.

MUDZET  teievveccocsencscsesosnsncnsnans 680,165
Cracker stacking machine, E Mackay...... 679,852
Crate, folding, M. G. Coughlan............. 679730
Cream separator, centrifugal, Collin & Hart-

INAND  .eeeeensocococscsasoansesnsssasas 679,948
Cuff holder, E. H. Trick 679,799
Cultivator, disk, W. J. Wiswall ... 680,211
Currycomb, M. Alston........... . 679,933
Cuspidor, F. Strothenke 680,009
Cuspidor, non-spillable, O. D. Charles...... 680,022
Cutting machine, F. Turner.......coee.. 679,800
Cyanide, tank discharge door, A. D. Jansen. 680,154
Decorating machine, C. E. O’Neil....... ... 679,983
Dental forceps, F. A. Brewer, Jr........... 680,119
Desk and chair, combined school, H. W.

WelleS ..oviieetreeeeeceeeneeascncnnnnns 679,806
Desk leaf support, G. H. Wyman........... 680,104
Direct acting engine, Sergeant & Prellwitz. 679 999

Disinfecting apparatus, toilet, L. C.

man
Display box, W. K. Peek
Display hook, J. La Burt.....
Door check, C. H. Ocumpaugh.....
Door check and alarm, J. A.
Door closing apparatus, J.
Door frame, adjustable, J.

Schone-

Door opening or closing device, automatic,

D 679,847
Door, sliding, J. Handschumacher .......... 679962
Draft devices, loop bar for, N. C. Woodward 680 102
Draft equalizer, J. Blanchette....... ...... 679, 1938
Drawer guide for steel furniture, J. M. Cor-

1123 1 680,127
Dredging apparatus, J. L. Garwood........ 679,738
Driving device, cushioned, Oldﬁeld & .Scho-

15 [ 680,170
Drying wraps, yarns, etc., device for, F.

L5 ,037
Dust guard, H. B. Brower-.....coceueeeuss 679,880
|l Dye and making same, blue red disazo, A.

L. LasKa....ootiiiiiieinnnitonnnnnnnnnes 679,974
Dye house conveyer, .J. Knott.............. 679,757

(Continued on paye 110y
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Ear drum, artificial, L. H. Vickers......... 679,925
Lleetrie cable, ¢¢ A, W. Hultman.......... 680,150
Electrie conductors, underground conduit for,

LOAD W, Hultman. ... 680,151
Electric furnace, . Lance et al.. 679,973
Electric machines, means for regulating

double current dynamo, J. L. Woodbridge. 679,813
Electric machines, regulating double cur-

rent dynamo, J. L. Woodbridge.......... 679,812
Electrical call or alarm device, A. B. Miller 680,059
Electrical conductor cords, cord adjuster for,

M. Carr... 679,829
Electrical conta appa K. De Kando. 680,134
Electrode for arce lamps, H. Bremer........ 679,877
Elevator controller, electric, N. O. Lind-

STUOM| ,ooevrecn s EEEEY - -Ehas - - - - - - -EXTXT 679,760
Elevator gates or doors, means for operat-

ing, J. Rice.... ... ... .. 679,861
Engine controller, steam, R. J. Patterson.. 680,172
Iingme link movement, I. L. Neely......... 679,857
Engines, speed regulator for explosive, F.

Burger
Ingines, vaporiz

C. H. Blomstrom. 680,115
Engraving plate, 7vnmg & McWhorter. 579,815
Envelope manufacturing machine, W.

AT S PR R S PP PP 679,021
Exercising machine, M. B. Ryan........... 679,784
Eye, apparatus for measuring errors of re-

fraction in the human, L. L. Ferguson... 679,800
Fabric renovating compound, J. Hammer... 680,144
IFan, electric, K. W. Brown. eeiiee..... 680,120
Fastening device, W. Cesak .. 679,724
Feed water regulator for steam boilers, A.

o I o 679,814
Fence, combined hedge and wire, G. E.

Manning ... .eeite it 679,976
Fence making machine, wire, " . 679,969
Fence, wire, J. E. Fredrick................ 680,201
Fibrous products, manufacture of, G. R.

Sherwood ..... 50 0000 .. 680,079
File sharpening appa 680,152
Film strips, etc., (lmlcc ful app]\mg 11(1ulds

to, H. Foersterling...................... 679,801
Firearm, magazine, 1. G. Parkhurst....... 679,908
Firearm, magazine, R. W. Scott.......... 680,207
Fire extinguisher, automatic, Tessier &

Snvigny ................................ 680,08+
Firemen's hose, shut-off no for, J. 5

Baker PPN 680,016
Fireproof partition for bu S 5

DItt ... ..ol e mmim v oo e 679,860
Fireprooting wood, J. . Geisler. C79,739
Floors, partitions, or the like, mnstlm‘tlou

of, V. Moeslein......... ... ..o iaa... 680,062
Flue cleaner, steam and hot ai

& Hoopes €79,756
Flue cutter, ) th. GRO.166
Fly escape, extensible, A. I. (‘oll.u‘ ........ 679,946
FFollower, hinged split, J. . Collins........ 679,947
Fur or pelts, machine for removing down

or pulling from, C. Dobner.. 679,835
Furnace, G. Allen........... 680,107
IFurnace fire box, steam boiler, re. 679,720
Furnace for heating metal b.\rs, J. H Tay-

1 S 680,010
FFurnace er stove draft regulator,

& Malatesta ..., 680,075
Furnaces, cooking and steam produ

tachment for, T. J. Tiller............... 679,796
Furniture, combination, C. & E 680,208
Fuse block, self restoring, M. L. Jones . 679,897
Fuse, time, Noble & Stuart . 679,558
Game, M. Reinhart........ 650,175
Game and apparatus for playing same, J

Paul .................. 679,988
Garment, A. Phillips 679,778
Garment fastener, N. Stutson 679,793
Garment hanger, R. Norris........... 680,168
Gas apparatus, acetylene, J. 679,964
Gas generator, acetylene, M. D. Cnmptml 679,726
Gas generator, acetylene, McNamara &

ORGIIN .. o L e e - e .. 679,774
Gas generator, acetylene, T. B. Rider...... 679,862
Gas generator, acetylene, E. S. Martindale. 680,161
Gas generators, etc., governor for, T. H. J.

Lackband . 679,851
Gas holder, 680,199
Gas producer, 679,885
Gas purifying apparatus, A. L. 679,761
Gate, E. W, DPratt................ 679,990
Gate, J. L. Manlove............. . 680,054
Go cart, . Levi......... 680,049
Gold separator or washer, G. Robertson. . 680,176
Governing mechanism for internal cnmhlm-

tion engines, C. H. Blomstrom .. 680,116
Governor, E. P. Coleman.................. 680,198
Grain, machine for handling, W. Galbreath. 679,737
Grinding mill, C. W. Pank . 679,775
Grinding rolls, composite, W. E. Arnold. 679,821
Guns, apparatus for discharging ships’, L.

ObEyE L L L e - B Mo 680,066
Guns, mechanical primer for, Ntuart. . 679,792
Hammock support, T. S. Hayward.... . 679,963
Harrow, J. W. Miller . 679,854
Harvester, broom corn, M. Ingels....... 679,753

Hat block and gage, B G. Taylor......
Hay fork carrier, Patten & Haugen....
Hay rack fer wagons, R. E. Poindexter..
Hook, P. B. Southworth...................
Hose nozzle, C. N. Edgell.................
Hose supporting device, M. B. Hammond...
ITub, ball bearing, . I. Schaffer...........

. 680,083
. 679,986
1 620,070

680,005
679,733
679,893
679,995

Ice making apparatus, E. J. Ullrich. 680,087, 680,088
Incubator, J. L. Macy........couvuvuennnn. 679,764
Insect exterminator, J. K. Jessup.......... 679,848
Ironing board and clothes rack, combined,

G. R. Freeman. .. 680,202
Ironing machine, arnn ........... 679,718
Irrigating ditch cldv trnugh V. von Holdt. 679,965
Tar or hottle closure, Madigan & Crocker. 680,053
Jar top, W. P. Coldren : 680,125
Key keeper, A. B. Lang .. 679,758
Kiln, F. Alsip ........ .. 679,817
Kiln, F. W. Heidenreich .. 679,842
Kiln furnace, F. Alsip....... . 679,819

D. Patten.

Kneading board, L.
Ladder hook, E. L. Clark.
Ladle car, Ferry & Laing.
Lamp cord adjuster, electric, G. Webster..
Lamp, electric are, 1. Bremer
Lamp, electric are, H. Stenz.
Lamplighter, time, W. & I

Lamp shade, O. A. Mygatt
Lamp shade or globe, 0. A
Lamp support, miner's,

Walter

Mygatt.
S. Davis.

5 7
. 679,887

680,139
679,930
679,878

. 680,082
. 680,090
. 679,770
. 679,771
. 680,133

Lamps, manufacture of filaments f an-

descent electrie, W. L. Voelker.. 679,803, 679,926
Lampblack, making, G. Wegelin.. .. 680,093
Lathe, engine, C. W. Nitteraver....... . 680,167
Lead by eleetrolysis, refining, A, G. Betts.. 679,824
Leather, article provided with head of, C.

E. Bailey ... ... ... ... . i, 679,823
Ledger, account, P. K. Paulsen . 680,173
Letter box, A. M. Keeney s GRO] T
Lever, TI. A. Backus... 5 . 679,873
Life preserver, H. C. Bris . 679,721
Lifting jack, L. F. Brown ... 679,827
Loading or unloading apparatus, G. H.

3 L e T S 679,967
Locomotive, G. W. West.. 679,808
Locomotives, strainer cleaning device for,

A, AN GR1sme0 00806000000 6d000 0600 0aa000 680,096
Loom and filling carrier therefor, R. Bur-

ZOSS ..........une.n . 679,941
Loom, bag, G. F. Hut S. 679,895
Loom filling replenishing .

ROPUNEOD) - Gregrens - Ke o)ilele Baiae =l ola sl =lo shoporalulore =t 6R0,169
Loom reed motion, E. IL. Ryon............. 679,863
Loom shedding mechanism, IL Staubli...... 680,181
Lubricant for commutators, W. M. Jones... 680.155
Lumber coupling, J. E. Dubray............ 680,029
Machines upon ends of studs or shafts,

means for holding loose members of, B.

Tiolland . 679,843
Mail bag hol . 680,041
Malt liquor,

g B 1L ) T O 680,076

N. E. Erieson.
C. B.

Mantle support.
Mateh box shuck machine,

Andrew;

. 680,031
- 680,012

Mattress making machine, C. W. White.... 679,809
Measuring instrument, electrical hot wire,

P. Meyer et al............ ... oot 679,769
Measuring tool, J. II. Armstead . 679,820
Meat cutter, M. Burton........ . 679,884
Medicinal agents, apparatus for 5

E T, Camp......vuiuiuitiinninennenens 680,122
Mercerizing apparatus, Crompton & Horrocks 680,131
Metals from their fused compounds, electro-

lytic process of ohtaining, G. P. Scholl... 679,997
Micrometer, F. H Pierpont................ 679,779

Miter box, A. L. Chandler....c.ccccvvaaaaess 680,021
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MUNN & Co.z61 8roaawar. New York

Branch Office, 625 F 8t.. Washington, D. C.

Mold for making chilled rolls, I. Gorman... 679,743
Motor, J. I, 1 . 679,806
Motor, K. Gore.. . GRO,038
Motor, A. 1L Iiu.ullt 3 . 6GRO204
Mouthpiece, A, lh-l"m:ln.. TE N R . 6RO 113
Mower, G. H. Perkins............. . 679,989
A "lm;: machine, J. H. Southcott. . . 679,868
Necktie, L ML 679,763
Nipper, police, G. .. 679,841
Nut lock, (. Behler .. (;7()05’
Nut lock, Wingtield & Little...... . 680,101
Nut lock, Braley & O'Neill.......... . 680,118
Oiling device, fountain, (. Burkhardt . 680,193
Operating table, 1. M Vaughan...... .. 679,802
Ore concentrator, A. H. Stebbins........... 679,869
Ore desulfurizing apparatus, Oviatt & Dean. 680,171

Paper box, "IN
I'aper box, folding, F. N.
Paper box, nestable, J. R. Van Wormer.
Paper fastener, F. E. De Long
Pen, fountain, W. W. Stewart
I’on, f()untain. C. W. Boman.........
Pencil sharpener, E. Burke........... =
Phonographs, etc., platform motor for, W.

| 5 B (e o S G e S SR S e G0 G et
Photographic printing apparatus, G. Gerlach
Pianos, bridge bearing for, F. Schimmel....
I’inion housing, J. Kennedy.
Plane, E. S. Murks.....
Planter, J. M. Coleman..
Plaster or bandage, adjustable adhesive sup-

porting, Ross & TA;:g.ut ................
Plates or blanks of varying widths, forumu,,

J. Lanz
Pocket,

Schmidt. ...

garment,

Pot h:mdlv, auxili:lr_\', E. Meyer............
Preserving fruits and their juices, means
for! [ AButicher. oLl GL L.

Press for leather cutting, ete G. Brewer

Printing press, J. Lo Cox.......ovvivin.n.

Protractor attachment for center finding
instruments, R. V. Bailey

Pump, L. E. Generelly...

Pump, Whittaker & Turr

Pump, air or gas exhausting, Toupikof &
GrADAS L ol LR SRR - e e

Pumping en;:lno. steam, J. B. Poore
uzzle, G. L. Reenstierna........
Radiator, A. Stadel
Rail joint, E. A. Mitzner.
Ruil joint, W. J. Devers.
Rail joint, G. Condiff......

68

679.917

. 680,105
L. 680,186
.. 680,026
L. 679,790
.. 680,117
. 679,942

680,060
679,740
679,916
679,971

55, 680,056

679,888
679,993
679,759

. 679,866

680,058
679,943
680,189
680,128

679,934
679,802

. 680,008

680,184

. 679,859
. 679,782
L. 679,920

. 679,902

679,956

,023

Railway bed, J. R. Smith... . Gm RGT
Railway crossing, Ball & Gibson 679,874
Railway rail joint, R. B. Charlton. 680, 95, 620,197
Railway rail joint plate, R. B. Charlton. 680,196
switeh, Cantrell & Empey 679,886
1y track. IL E. Jackson... 680,153
Ratchet wrench, E. . Webster. 679,929
Record sheet, W. D. Ilawley.... 6R0,145H
Reel line guide. H. Krueger.. 6G79.850
Refrigerator, J. R. Simms... 680,004
Refrigerator car, J. HHommel. 679,966
Register, I'. S. Stauffer...... 679,789
Rein holder. C. A, Conger...... 679,951
Revolving chair, J. Ellenbecker .. 679,958
Rewinding and inserting mechanism, H. F.
Bechman .. 680,111

Rifle, boy’s drill, A. B. Mellis..
Rock, treating metal bearing, T.
Rocking chair, C. L. Santee..
Rolling mill, R. ™. Snyder...
Roofing seamer, W. C. Bell..
Rotary engine, H. A. Benson......
Rotary engine, F. S. Pickering............
Roving, spinning, or analogous machine, T.
A. Boyvd

Rubber articles, machine for manufactur-
gee I TL TUGNEL: swisscin SCre -FEEL- -« - « « - 3¢
Sad  irons, detachable handle for, P. C
Greenawalt ............c 000000 neiacin.
Sand line and pump for bailer connection,
() RS 3 ) e R S Y s

Sash band fastener,
Saw filing machine, J. E. Hillstrom....
Saws, ete., apparatus or engine for recip-
rocating, J. Evered
Sawing machine, C. Seymour......
Sawing machine, cold, . Untiedt.
Scaffold, folding, I&. Enos.........
Seale, computing, T. L. Tincher.
Secale, computing spring, L. B. Tlmmaﬂ
Scale dial. enmputmg. L. B. Thomas.
Scarf, 8. M. Gritiths............... ...

C. H. Ocumpaugh

Serew driver or kindred tool, B. T. Noble.
Serew driver with adjustable side claws, VV

L. A. TIlecken 5
Serew, tension, IT. Keeler.....

Sere making, W. A. Warman....
Seal, car, A. P. Miller.................
Sealing parts of machinery, means for,

Josse ...l
Seam closing strip, I W. Merrick...
Rudolf........ciinenneneeoomm s

Seat, (.

Sewing and indenting machine, H. W. Gould

Sewing buttons to fabries, machine for,
TTOZAN Lo it e i e e e e

680,068
680,017
680,086

. 680,143

679,889
679,904
679,748

. 680,136

680,065

. 680,013

679,970

. 679,927
. 679,979

.. 679,808
. 679.978

679.915
680,142

679,752

Sewing machine. H. P Richards. .. . 679,914
Sewing machine, blind stitch. .J. Arb 680,014
Sewing machine lasting attachment, J.

Keats o e e 680,156
Sewing machine looper operating mechan-

ism, L. Onderdonk............ ..., 679,906
Sewing machine, overseaming, C. J. Apple-

L0 680,013
Sewing machine thread controlling dovmp,

J. Bergman. 6R0,192
Shade. window, . rampton... . 679,736
Sharpening nth(’hmont for heef s aving

machines, (. B. Hopkins................. 680,045
Sharpening attachment for meat cutters, C.

Hopkins ... ...ttt 680,148
Sharpening device, cutter, J. Fellows...... 680,033
Sharpening device for food slicers or cut-

ters, J. Fellows..............ocoiuiinan, 620,137
Shield for wounds, E. C. Shears............ 679,918
Shingles, drying, Gibbard & Anderson...... 6R0,141
Shutter, rolling, P. H. Wilson.. 60,100
Signaling system, electrical, J. r. 620,036
Silo, R. Stoddard.......................... . 680,008
Skylight, ventilating, J. 679,912
Slicer, food, J. Fellows... 680,032
Soap cake, T. A. Lynch.. 6R0.05H2
Soda water apparatus, F. A, Allwardt...... 60,011
Sound reproducer, L. I Valiquet.......... 679,923
Spark arrester. IT. Floyd.. .. 680,140
Spninning frame, R. J. Chapman........... 680,194
Stalk cutter and rake, combined, R.

(1Y ) = R Y. 3 679,901
Stanchion, cattle, J. G. Fragner........... 679,839

Staple making and driving machine, 0. H.

) I T | R S 679.729
Steam engine, H. F. Colvin.. , 679,950
Steam trap, Brown & Leuthesser........... 679.R26
Stone, manufacture of artificial, P. Cabrie.. 679,828
Stove door and frame therefor, (‘qrtor &

Hausfeld ............cc0ciiieinn. . 679,830
Stove grate, C. F. Turner........... . 680,185
Stove or furnace, heating, RB. B. Christie... 620,123
Stuffing box, Titus & Covert 679,922
Sugar or other powdered or pulverized mate-

rials, receptacle for, G. B. Crites 679,834
Suspender cast-off, A. E. Sawyer. . 679,994
Suspender end, J. Riley....... . . 679,783
Sweater, O. Friebel.. . 680,035
Switchboards, test system for multip 5

GRRW ehstend Sorr e et e e oL P e e e 679,805
Switch operating mechanism, 680,020

F. A. Carroll..
Talking machines, sound box for, E. R

Johngon .........c.ccciieeinecnnons
Ten kettle attachment, C. E. Warren
Telegraph relay, .J. E. Cordovez............
Telegraph system, wireless, H. Shoemaker.
Telegraphy, wireless, H. Shoemalker. ..
Telephone exchange system, W. M. Da

Telephone exchange system, Sinclair &

.. 679,206
. 879,928

680,024
680,002

. 6R0.001
. 679,731

BN 88 556008 0000000080000 00 08 400066000 679,788
Telephone transmitter arm 5

Sabin o e 680,077
Telephonic message counting,

mann-Lui ... ... .o 679,908
Tentering machine rail, H. A. Tillinghast.. 679,797
Thresher and inparator, grain, 0. C. Zlm-

merman . . . 6R0,187
Thresher, pea, I T White. . 680,097
Tie hol(ling clasp, Barr & \Vm . 680,109
Time indicator, C. H. Brake.............. 680,018
Tinning, material for protecting sheets,

ete., in, J. A. yle. .. 879,972
Tmstor W Wells.......... 6R0,095

Tobacco pipe charging device, p. H. Allen.
(Continued on page 111)

679,872

AUTOMOBILE PARTS

IF YOU ARE BUILDING
AN AUTOMOBILE, WE CAN SUPPLY YoU
WITH PARTS ano FITTINGS.

iN OUR SEVEN FACTORIES we MARE

RUNNING GEARS, TOOL STEEL BALLS,
STEEL RIMS, STEEL STAMPINGS, CHAINS,
SHEET STEEL ano FORGINGS.

L FOR AUTOMOBILE CONSTRUCTION
QUOTATIONS ON APPLICATION.

ATHE AUTOMOBILE&CYCLE PARTS co.

YOUR BICYCLE

May need a new crank hanger or higher gear. We can
furnish crank huwers complete with cups and cones,
Lo fit any wheel ite us for full information.

The Avery & Jenness Co., 60 S. Canal St,, Chicago, Ill.

BY-THE-BYE, WHEN YOU BUY A BICYCLE

be sure and buy the best,
and that weans the

BUFFALO KING,
either‘Racer’’or“Special.”
'Il\beb“Queeln" 1” fb}l; :l]l ady.

o better built wheels on f
the market—every rider§ =
satistied.  Thoroughly up §=—=
to date in_improvements,
All parts of best materials.
Put  together by skilled
workmen. Prices, *i‘: and »}40 Ilustrated Catalogue ere on appl

THE WM. HIENGERER CO., Buffalo. N. Y..

THE EUREKA CLIP

The most useful article ever invented
tor the purpose. Indispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen
erally. Book marker and paper clip
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c.
To be had of all booksellers, stationers
and notion dealers, or by mml on receipt
of price. Sample card, by mail, free. Man-
ufactured by Conselidated Safet
Pin Co., Box 121, Bloomfield, N.

SHOE BLACKING.—FORMULAS FOR
hqum and solxd b]ackmg are given in SUPPLEMENT

Nos. 1213 and 1239. Price 10 cents each. For sale
by Munn & Co. and all newsdealers.

Straightens It Out

no matter how tangled
and twisted, and cuts it in
required lengths—long or
short, the

Long Cut Automatic
Wire-Straightening
and Cutting Machine

which straightens and
cuts wire from the coil at
the rate of 120 feet per minute.

F. B. SHUSTER CO., New Haven, Conn., U.S.A.

12=inch Pipe cut off a
Threaded with ease by one
man and a

FORBES

eS p’roprll tionat
2 r Catalogue.
THE CURTIS & CURTIS CO..
6 Garden St Er.ldgeport,COm_y

Pick 4 Perreuﬂlem;il

Onewitha “ dependable” point, a uniform grade—one
that draws a clear, sharp. well-defined line, and to do
this you will have to choose

Dixon’s American
Graphite Pencils

the best made lead pencil in any
country. Hard, soft or medium.
Suitable for all purposes. Archi-
tects, draughtsmen, clerks, report-
ers, etc., find them a boon.

Send 16 cents for samples. Worth
double the money.
JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

THE ““MONARCNK?*’

ENGINE-STOP SYSTEM

is a wonderful appliance now being used by the largest
plants in the country. 1t can be easily attached to any
engine or combination of engines. Prevents ‘run-
aways.” Eractlcal safeguard against accidents and
breakages. ngine can be stop{wd in case of emerg-
ency, from any part of the plant by simply pressing an
electric button. No conrection with the Governor.
The “Monarch ” closes the throttle. Over 500 in
§F~ Send for New Nlustrated Catalogue.

THE MONARCH MFG. CO., - - WATERBURY, CONN.
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The ocke Adder.

Fastest, smmlest, handiest, most pra tical and durable low-priced cal-
culating nwhme No business complete without it. Adds, Subtracts,
Multiplies, Divides. Easily learned, lasts a lifetime. Saves time, labor,
money, and

QUICKLY PAYS FOR ITSELF

. Ensures accuracy, releases f om mental strain. Adds all columns
ly. Capacity 999,999,999. Price $5.00 prepaid. Descrip-
tive booklet FREE, ~Agents wa

CELOCKE MFG. CO. 25 Walnut Street, Kensett, la.

NAME PLATES

R MACHINERY.
e name plates for some of th‘|dl[., st
machinery in the U.S. and we
sed to send you .\illll[)l(‘ and
No plate too large ortoo small.
ATE CO.,
160 Boylston Street, Boston, Mass., U. S. A

it il S s [CED [ T T2 T T 1

makers of

would be ple

quote price.
MURDOCK PARLOR GR
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Scientific

merican,

r Writefor our free book,
s“Ralaried Positions for
Learnera” for those who would
be Architects, Civil. M echanical
or Electrical Engineers. The
Schools are open all summer,
Over 300,000 students taught by

INTERNATIONAL
CORRESPONDENCE SCHOOLS,
Box 942, Scranton, Pa.
Capital $1,500,000.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL,
Write for our Free Illustrated Book.
« CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”’

Learn

We teach Electrical Engineering, Electric Lighting,
Electric Railways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawing, at your home by mail.
Iustitute indorsed by Thos. A. Edison and others.
WCTRICAL ENGIY R INSTITUTE,
A, 240-242 W, 28d 8t., New York.

ELE!
Dept.

YOU MAKE $5°° A DAY EASY

Gold, Silver, Nick=1 and Metal Plating.
At home or traveling, taking orders, using, selling
Prof. Gray’s Machines. Plates Watches,

g Jewelry, Tableware, Bicycles, all metal
goods. NO EXPERIENCE. Heavy plate.
Modern methods. No toys. We do plat-
ing, make outfits, all sizes. Complete,

all tools, lathes, materials, etc., ready
gl for work. The Royal, new dipping
We teach you the art, furnish secrets,

Pprocess, quick, euy‘:
formulas free. Write today. Pamphlet, samples, etc.. FREE.

D. GRAY & 00., Plating Works, CINCINNATYI, O.

Braddock Hydraulic and Steam Packing Co.

22 Braddock, Pa., U, 8 A,
EE John C. F. Joner, Proprietor,

‘E.,E MANUFACTURER OF .

E Hydraulic and Steam Packing,
st Including The *James” Hy-
Z A draulic and Steam Flammer

2

1. Metallic Pe;
Packing., 2. James H

B Pucking, and JohnC. k. Jones’
Patent “Unigque” Packing.
Universally used Ly the most
reminent Steel Plants in the
nited Sfates.
Sample for Export furnished
on application.

MP - POWER.

is attained only in the
TABER ROTARY PUMPS
They are mechanical,
simple and durable.Will
pump hot or cold fluid,
thin or thick. Requires
no skilled mechanic. Most
power at least cost. All parts
interchangeable. Made of
iron, steel or bronze. Can be
driven by belt, motor or en-
ine attachment. Large lllustrated. Catalogue free.
?ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A.

and Steam Hammer Packing.

Little Giant Double Grip
Drill Cbucks, Little Giant gl

If you want the best CHUCKS, buy Westcott's

ng- -
Chucks,Scroll
Combination
Lathe Chucks, Geared e
Combination Lathe Chucks, Plain Universal Lathe
Chucks, Independent Lathe Chucks. Made by
Westcott Chuck Co., Oneida, N. Y., U, S. A,
Ask for catalogue in E nglish, French, Spanish er German.
IRST PRIZE AT COLUMBIAN EXPOSITION, 1593

ONLY WATER MOTOR to blow air
in any direction. 500 revolutions a min-
ute at 10 1bs.. 1700 at 60 1bs. pressure. Motor,
tan and Guard $14.40 cash.  Motor and Pul-
ley $12.00 to run sewing machine, ceiling fan,
ete. Adjust and tighten belt by motor.

¢ A. ROSENBERG CO., Baltimore, Md.,U.S.A.

Special Machinery, Dies and Tools.

Sub « Press « Dies

For Punching and Forming Sheet

‘gz aung “3vd

Metal, A SPECIALTY. (e)
CEO. M. CRISWOLD,
New Works, Griswold Building, )
33-35-37 Union St., A i
NEW HAVEN, CONN.

Ashesto-
Metallic
==—>—=Packings

SHEETING, GASKETS, TAPE and PISTON PACKINGS.
‘Will stand the highest pressure for either steam or
mydraulic work. §& Write for samples and price list.

€. W. TRAINER MFG. CO., (Est. 1874). 88 Pearl St.. Boston, U. 8. A

w E L DRILLING

Machines

Over70sizes and styles, for drilling either deepor
shallow wells in any Kina of soil or rock. Mounted
on wheels or on sills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
oOperate them easily. Send for catalog.

~“WILLIAMS BROS,, Ithaca, N. Y.

AR ROOF THAT IS WEATHERPROOF.

Strong, cheap, and eminently satisfactory in every
respect can only be formed by )

Warren’s Natural Asphalt Stone Surface Ready Roofing,

made by an entirely new

5 process. Comes in rolls

containing 108 square feet.

Has a 2-inch plain edgeon

one side, allowing a per-

fect jointto be made when

B applying. Particulars

from
Warren Chemical & Mfg. Co., 85 Fulton St., New York.

A GRADUATED Automatic REDUCING VALVE

¢ Physicians, Surgeons, Jewelers, Dentists.
3 Artists, Brewers, Bottlers, etc., in fact all
#| users of power require the

AUTOMATIC REDUCING VALVE,
Graduated to regulate the pressure exactly
and does it automatically. Abso-
lutely air-ticht. No packing. No
leakage. Handles high or low pres-
= sures or temperatures. Only Valve

- known that retains auniform low
pressure independent of varying high pressure,
Automatic Reducing Valve Co.,126 LaSalle St.,Chicago

D L HOLDEN
REAL ESTATE TRUST BLDG PHILA. PA.

“tEALED ICE MACHINES

EGEALED

Toy, G. Schnefder.......cceeceeecsscsccs
Toy pistol, W. 1L Wythe
Track brake, J. (. Smith

.. 679,996
. 126

Tramway or railway points,

working, W. J. Stewart..........

Trolley wire hanger, A, D. X
Truck, C. Hoffmann............... St C o0 679,750
Truck for harvesters, tongue, O. 8. Llli-

HHOrPE R, - - Ch et b
Tufting table, 1. llollatz. .. 58
Type writer attachmeunt, Ryther & Cole.... 679,785
Type writing machine, I1. K. Curtis....... 679,9q4

Type writing machine, J. Felbel. ..

Valve, W. 1L & R. Thompson. 35 . 680,209
Valve, automatic hydraulic gr.

Alden ...... 000000000000 .. 679,717
Valve, balanced, Johnson & Ilenderson..... 679,705
Valve gear mechanism for single acting en-

gines, L. Serpollet....... 5 ..... 680,000
Valve gearing, W. G. Rice.. 679,992
‘Valve mechanism for engines

ing air or gases, 4. W. Daw... 679,965

Valve mechanism, hydraulie, L. 679,707
Valve, reservoir outlet, 14 A, Bromley.... 679,940
Vehicle door, W. Bahrenburg.. 679,822
Vehicle gear, I, 5. Wilcox.. 079,810
Vehicle, motor, L. W. DPullen........ 680,074
Vehicle, spring motor, J. 1. McDowell 679,773
Vehicles, ete., seat for, I'. M. Light 680,158

Vending machine, 1% Bronorf...... GTH,8TH
Vending machine, coin controlled, 679,871
Ventilator, P. Abrahamson................ 679,932
Waist and skirt supporter, K. M. Adams. GR0, 106G
Wardrobe, combination, A. La Mar... 180,200

Washboard, (. J. Vohs...... , K04
Washstand, W. ¢. Werum... 679,807
Watchease pendant, E. C. Phillips 680,067

Water heating device, quick, .J. Deschamps.
Weighing and filling machine, . Inman.
automatic,

680,027
679,968

J. J.

Weighing
shall

machine, Mar-

. 680,160

Welding, B. B. Thomas..... 680,182
Wheel box and axle, . I Barton. GR0,110
Whitlletree, Spillman & Roach..... 650,006
Whitletree coupling, 1'. A. Bakken. 630,108
Whip and rein holder, J. E. Williams GRO0D4
Winding machine, I>. J. Westphal. 680,210
Winding machines, electrical  contre

means for, R. Varley, Jro....oooveon.. 679,024
Windmill, K. Gore.. 650,039
Window c¢leaner, T. N 680,067
Window stop, A. Nteiert..... (),

Wire stretehing deviee,

W. Mc(loskey
Wire tightener, C. I

Stoddard. ... ,RT0

Wool, extracting fat from, G. Peltzer OTOTTT
Wrapping machine, 1. Nelson.... (GR0,064
Wrench, L. Coes.... SEBEE0 0000006000 680,124

DESIGNS.

Badge, G. L. Rockwell.........
Bicycle frame, J. L. Knoll
Bottle, I>. K. Malmstrom........
Button, J. F. Boepple
Car replacer, 0. W. Johnson.............
Cycles, rear frame for motor, V.
ingine frame, R. Fuller
Fence wire, barbed, D. C. Smith...
Gas engine body, IL IL Ilennegin..

Grater, C. L. Wagandt.........

Knife, J. TI. Wray.

Picture frame, Goud IIenle)

Picture frame, J. A. Kirkham...

Pitcher or mug, II. D. MecFaddin..

Range, T. I. Rankin...............

Rug, E. H. Bennett.......... 34,913, 34,914, 34,015
Safety pin, J. V. Washburne...... 34,889 to !

Sewing machine cabinet, Abramson & I’erson.
Nhip’s ventilator, McVeety & Iord 5

Snap link, A. Brockelbank.
Stove, N. Sorenson.....
Stove, cooking, I L Rar
Stove, heating, T. I. Rankin...........c..
Thermometer frame, I Mayer.........

Wrenches, slide piece for, A. Dudly......

Sa, 804
34,501

TRADE MARKS.

Absinthe, E. Cusenier Fils, Aine & Cle...... 36,872
Atomizer, Mahoning Novelty Co............. 36,861
Boiler compounds, White Star Chemical Com-

DAN Yot © oo yanons o otopepensacboncnepensnosers s oaopencncas coees 3G.8TH
Bookbinders’ cloth, Winterbottom Book Cloth

COMPANY oot ettt ie ittt .. 36,856
Buildings, certain named exterior and Intor-

ior wooden finish for, Bristol Door & Luin-

ber Company ........ .. 36,838
Canned provisions, certain

Bros Co. ...o.oviuniiin..n . 36,870
Cantaloups, V. Scalzo Fruit Company........ 36,869
Carbons for electrical purposes, I Rejainger 36,870
Crackers, cakes, cookies, biscuits, bread,

and pies, Colonial Biscuit Company......s 36,868
Food products, ecertain named grain, Kan-

sas City Oat Meal & Cereal Company..... 36,807
&ame, Hamley Brothers. 3,80

3,804
Glassware, Schott & Gen.. ¢

Glassware, pressed, A. A 1 y & Co.
Gung, W. B. Belknap & Co.......... et ey s
Hair, preparation for the, M. M. ITarris..... 38,863
Malt extracts and peptonized malt foods, A.

Lieber I PPN G o B 36,8606
Medicine for certain named diseases and va-

porizers for evaporating same, F. Jacobson 36,862
Paper and envelopes, bond writing, Raynor

& Perkins Envelope Company. . 36,855
Pills for certain named diseases, ( 36,864
Pine tree products, certain named

Consolidated Pine Fibre Company......... 36,865
Pipe wrenches, J. . Williams & Co........ 36,877
Sheetings and drillings, IL. B. Claflin Com-

PANY ...ieieenen openre i, T W, e 36,857
Tobhacco, smoking and chew

DACCO WOrKS: .o.vvcerivecrocensennens v... 36,873
Water, Mountain Valley Springs Company... 36,871

LABELS.

‘‘Banquet,’”” for macaroni, I.. R. Lorenz....... 8,578

‘“‘Big Success,”” for
graphic Company ...........cc iviunann,.,
“‘Boro-Carbol Salve,”” for a salve, C. W. Beggs
SONSN& O, oo e cue s ee sy
“Brown’s Magnetic Liniment
G. W. Brown
“Daggett’s Boston Chocolates, for confection-

cigars, American Litho-

8,574
8,581
8,582

ery, F. L. Daggett & Co .. 8,577
“Direct from the Mill to the Man,”” for

trousers, Rochester Woolen Mfg. Co...... , 8,572
“Dr. Bell's Kidney I'ills,”” for a medicine, (.

W. Beggs Sons & Co....... S0 06000000 R,5H80

v’'s Violet Cream,’”” for toilet cream,

Maxcy Laboratory Company.eeeeeee........
“Plantation Tea,” for a medicine, D. Thomas.
“Prophylactie,”” for toothe brushes, Florence

8,583
K579

Mfz Co..
“Red Rose Sweet Scotch
Standard Snuff Company................... R,0HTH
*Royal Harvest,”” for cigars, American Lith-
ographic Company .........ceiiieeeneenn.. 8,573

“Slivovitz,”” for an alcoholic liquor, W. Moise

COceoovonesrssacsosreccassosssnssnsnnsss

PRINTS.

“Ginty’s Bean Tablets,”” for baked beans and

bhean tablets, E. (. Ginty.................... 3R2
“Pay TLess and Dress Better,”” for elothin

Royal Tailors ..................... 379, 380, 381
“Royal Fashions TFall 1901, Winter 1902,”’ for

clothing, Royal Tailors...................... 378

“The World’s Only Dustless,”” for brushes, Mil-
waukee Dustless Brush Co............

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in
wrint issued since 1863, will be furnished from
this office for 10 cents. In ordering please state
the name and number of the patent desired, and
xemit to 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

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT.2.1899

address Muon & Co., 361 Broadway, New York.

works. Camden, N.J. THE ESTERBROOK

STERBRODKS

150 Varieties. For Sale by all Stationers.

STEEL PENS

Tt takes a month to make one per-
fect Esterbrook Pen.

STEEL PEN CO. 26 john St., New York.

P,F’RFO RATED METALS

OR ALL USES. MADEAS REQUIRED.

HARRINGTON&KING PERFORATING €..C

225 N.UNION ST.

HICAGO.

THE COLUMBIA

EXPANSION STEAT1T TRAP

Patented Septemher 4, 1900, Patented April 10, 1894,

Is a Wonder, All made to
work from 0 up to 150 Ibs. steam
Pl‘vswrn and tested on steam
pefore shipment. Also manu-
facturers of MeDaniel Steam
: Traps, Separators, Reducing
Valves, Exnaust Heads, Blow-off Valves, Suction Tees,
Hydraulic Valves. Sold b{ dealers. Send for booklets.
WATSON & McDANIEL CO.,
145 North 7th Street, = Philadelphia, Pa.

e vow 9200 to $500

MAKE FROM

a month handling the COMING LIGH'T.
Brighter than electricity, cheaper than
kerosene. Thousands of testimonials from
people using them over a year. Latest im-
provements. Permitted by Ins.Co.'s. Larg-
est factory in U.8. 41 styles. Lowest prices.<
Retail 4 up. Sample lamp half price. We
want one agent, merchant or individual, in
every town. Illustrated catalogue free.

STANDARD GAS LAMP CO.,

118-120 Michigan Street, Chicago.

MANUFACTURING PROCESSES

For Disposal by

CHEMICAL
PETER T. AUSTEN, EXPERT,
80 Broad Street, New York.

PROCESS FOR MANUFACTURING

FT.OOR POILLISH

applied.  Pohished with a cloth.
v durable lustes

a heavy brush.
r. Does not discolor or darken light woods.
to any article the kind. Cost low. Process

icle for & progressive manufacturer,
Terms on Application,
5 Dyke Jump Spark Coil, $8.50 @
Dyke Jumo Spark Plug, 0.99
Dyke Mixers used instead of Vaporizers or
Carburetters, $5.00 ufp.
Dyke’s Gasoline Engines for Boats, Sta-
tionary Purposes, etc.
Dyke manufactures Automobile Gasoline En-
gines from 234 h.p. to 10 h. p. Everything to
build automobiles, Send stamp for catalogue.
A. L. DYKE, Linmur Bldg, St. Louis.
2 years’ experience supplymg auto parts,
DoN'T FORGET DYKE CARBURETTER.

Does not rw‘ re

s
Equal, if not a.x{.mn
simple.

Profitable a

SALESMEN AnD
AGENTS WANTED

BIC WACES—Our Famous
Puritan Water Still, a won-

derful invention—not a filter,
= 22,000 already sold. Demand
enormous. Everybody buys.
Over the kitchen stove it fur-
nishes plenty of distlled, aer-
ated drinking water, pure, de-
licious and safe. Only method.
Distilled Water cures Dyspep-
sia, Stomach, Bowel, Kidney,
Bladder and Heart Troubles;
prevents fevers and sickness.
fs Write for Booklet, New
fs Plan,Terms, etc. FREE
(s Harrison Mfg, Co.,
297 Harrison Bldg., Cincinnati, 0.

BOILER FEED

FLY PAPERS. — FORMULAS FOR
Sticky Fly ’apers are contained in SCTENTIFIC AMERI-
CAN SUPPLEMENT Nos. 1057 and 1:3:24. Each issue
contains several receipes. Price 10 cents each, fiom
this office. and from all newsdealers.

AMERICAN CUN CO.

)
Five kinds double
8ix kinds single

Ifnot found at your merchants, send to us for catalogne N\t

THE H. & D. FOLSOM ARMS CO.. 316 Broadway, N. Y.

L d rifles fron. the lot o
wh ed into 5 shot Sportin,
weight about 7 3-4 pound
Best and most power:

ritle made, Sin

with box of
cartridges.

D35 Srgiting Mauser ¢ 19 g5

Iausers captured at Santingo and sold to us by the U. S. Government,
ing rifles, and refinished like ;
Bolt action, range
plest and safest mech
we will send by Express C. O, D. for balance, with full exammation allowed.

ew guns, In two calibres, 7 mm. and 7.65 mm.,
2 miles, penetrating through 12 inch steel plate.
sm.  Limited number for sale. On receipt of $3.85
F. BANNERMAN, 579 Broadway, New York.

ELECTRIC FOUNTAINS

DARLIN
ELECTRIC FOUNTA
1120 REAL ESTATI
PHILADELP

INVENTIONS PERFECTED.

Accurate Model and Tool Work.  Write for Circular.
PARSELL & WEED, 129-131 West 31st St., New York.

PATENTED ARTICLES

AND NOVELTIES a0%: 0 2 emer

in quantities by contract.
BEstablished 1875. OTTO KONIGSLOW, Cleveland, Ohio.

MACHINES, Corliss Engines, Brewers’
nn‘(l Bottlers’ Machinery. 'l‘ﬁ[E VILTER
MF'G. CO., 8% Clinton Street, Milwaukee, Wis.

EIEEER. TP IR R ARALRNDY
1 S o o o
TYPE WHEELS.MODELS & EXPERIMENTA L WORK. SMALL MACHIN|
NOVELTIES & ETC. NEW Y0 STENCIL WORKS 100 NASSAU ST N.Y.

MODE[S I& EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg., Franklin Square, New York.

MODEL AND EXPERIMENTAL WORK.

Electrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEJNSCHMIDT, 122 Fultun St., New York.

ISTEREOPTICONS, Search-Lights

and Accessories. We save you 75%

Latest and most improved apparatus.
Chas.lsaac Newton, 344 Sixth Av.,N.Y.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E.Konigslow & Bro.. 181 Seneca St. Cleveland,O.

Experimental & Model Work

Cir. & advicefree. Wm. Gardam & Son.45-51 Rose St.,N.Y.

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE, R. I.

Monthand Expenses; noexperience
needed; position permanent; self-seller,
PEASE MFa. Co.,Stat'n10,Cincinnati. O.

$75

AG E NTS —You can’t find a better proposition.

U:  Honest business, large profits, advance-
ment. Wrile, give us a chance to convince you. Lewis
& Company, 406 North Third Street. St. Louis, Mo.

D'’AMOUR & LITTLEDALE MACHINE
130 NEW YORK.

ORT T.
_PATTERN AND MODEL MAKERS.

FU R SALE. This Patent for Bases

for Stove-Legs.
SmiTH, CHaBoT & Co., 27 Sears Ave., Providence, R. 1.

ELS

ESTABLISHED /1867
How to Use Portland Cement.

c eme nt B 00 k S. 50c.; Monier Constructions, Ce~

CHICAGO MODEL WORKS
179 £ MADISON ST CHICAGO, /L L.

WRITE FOR CATALCGUE OF MODEL SUPPLIES.

ment & Steel,50c.; Constitution of Hydraulic Cements,250,
Cement and Engineering News, 162 La Salle St., Chicago,

Would You Become
a Man of Mark

‘Would you possessthecapacity that directs

affairs?

ould youdevelop the power that

dominates men ; the force that controls their
minds? In all walks of life these faculties

measure the difference between success and failure.

They

are to be traced to one mental characteristic—Personal

Magnetism.

it is this well-nigh indefinable somethinf;1

that™akes a man irresistible; tha' enables him to compass a

difficulties—to surmount all obstacles.

Itis this mental energy that causes him to sur-
pass his feliow-men 1n the pursuit of fame, fortune, happinggs,

With the conscious-

ness of the power of Personal Magnetismattained,comesability to make friends, inspire
confidence, win affections. You canembrace opportunities, gain social position, achieve

business success. You can become a great power for good in the community in which

ou live.

“THE

E F.
VBNOTISM & iethotto ot tacioninc ireqmanin MAGNETISM AND
acquire this marvelous influence. Itisa comprehensiveworkbyt

Kou precisely how to
eeminent authority,

Dr. X. La Motte Sage, A.M., Ph.D., LL.D., graphically written, profusely illustrated,
admirably executed. It reveals wonderful secrets and contains startling surprises. It
isfreeto you for the asking. This offer is absolutely genuine and without conditions.
Send your name and address and receive the book by return mail without expenditure.
It has brought success to thousands who have sent us such testimonials as these:

Rev.J. C. Quinn, D.D.,Ph.D,,Pittsfield, Ills.,
says: * Your treatise is a revelation. It is far
in advance of anything of the kind that I have
ever seen.”

Mgs. R.C. Young, No. 312 Indiana St.,Law-
rence, Kan., writes: ¢ Your instructions are
worth more than all the previous reading of my
life. The book is simply grand.”

Write at once to

NEW YORK INSTITUTE OF SCIENCE,

Dept. PT 21.

ROCHESTER, N. Y,



Scientific dmerican,

AvuGusT 17, 1901.

SBIVIGBHDIB i SBHS[ll]S

Winter, \ummer, Spring, or Fall, no matter if the

- weather be wet or
dry, cold or wann,
the

WINTON
MOTOR
CARRIAGE
Can be used to best
advantage.
The cust of op-
eration is a mere
trifle. Ttstandsfor

all that is good and
New catalog

PRICE $1,200.
to be desired in a high-grade Automobile.
details many interesting facts.

THE 48? INTON MOTOR CARRIAGE CO.,

Belden Street, Cleveland, Ohio,
DEPOT, 150-152 East 58th SLreet New York.

«THIS WILL CARRY YOU”
30 Miles

On One
Charge . .

EASTERN

MADE BY

SCOTT AUTOMOBILE COMPANY
3927-3939 OLIVE STREET,

ST. LOUIS, U. S. A.
Manufacturers of Reliable Storage Batteries.
Wrrite for Prices.

AUTOMOBILE

In Sixth Year of Successful Service

GASOLENE

ELECTRIC

MARK ffx. COLUMBIA SURREY.

Perfection of parts, under the most rigorous inspections and tests, makes each
Columbia Automobile a unit of Strength in construction, Safety in service, Simplicity
in operation, Reliability in control, Ease in riding and Cleanliness in handling,

FORTY MILES ON EACH CHARGE OF BATTERY.

1901 ILLUSTRATED CATALOG AND PRICE LIST ON REQUEST.

ELECTRIC VEHICLE CO., 100 Broadway, New York.

Western Agency and Showrooms, 269 WABASH AVE., CHICAGO.

MECHANI(‘E ENGINEER?® Nh FIREMEN,

NG'NEER’S LICENSE 'TRICIANS,

40-page pamphlet containing questions asked by Examining Board of Lngmeers
SENT FREE. GEORGE A. ZELLEK, Publisher,

HOLLEY MOTOR BICYCLE

Workmanship, Ma-
terial and Operation
guaranteed.

‘Write us:
HOLLEY MOTORCC.
Davis St.,
Bradford, Pa.

Extra strong road wagon.
Doublerunning gear th rough-
out.
i/ water used.

P. motor and no
Body free for

carrying packages. Fuel
¥ tank and multiple oiling
device sufficient to

LOOMIS
AUTOMOBILE
COMPANY,

Westfield, Mass.

Sparklng Plugs and Coils.

CREST MFG. CO.,
Cambridge, Mass,

BICYCLE MOTORS, $60

Guaranteed best made. Sets of
castings with alumininvm crank
case and blue prints, £10.00. Send

stamp for particulars.
STEFFEY MFG. CO.,

%] 2720 Brown St., Phila., Pa.

All varietiesat lowest prices.
Track and Wagon or Stock Scales madc,
Also 1000 useful articies. including Sates,
Sewing Machines, Bicycles, Tools. etc. Save
Mnney Lists Free.” CHICAGO SCALE Co., Chicago. IlI.

¢ WOLVERINE”’

s Gas and Gasoline Engines
STATIONARY and MARINE.
] The *“Wolverine” is the only reversible

MarineGus Engine on the market.
It is the lightest engine for its

Best Railroad

power. Requires no licensed en-

 gineer. Absolutelysafe. Mfd. by

- WOLVERINE MOTOR WORKS,
12 Huron Street,
Grand Rapids, Mich.

= GANTIStocs

C.HBESLY& €O (it At i ita
AUTOMOB[LE STEAM BOILERS

These Boilers ure made of fire
box steel, which has a tensile
strength ‘of 55,000 pounds. A
double butt strap seam is used.
The bottom end of shell is flang-
ed to take flat head. This flange
also takes care of difference in
expansion between shell and
¢opper tubes. Bach boiler is
tested to 600 pounds C. W. P.
Can also furnish boilers with
seamless cold drawn shell.

FRANK MILNE, EVERETT, MASS.

Cover Your REFRIGERATING PIPES

with a durable, efficient and cheap sectional covering
that is light and easily applied. If it is given proper
care and attention

NONPAREIL CORK

will not deteriorate. The sections,
when butted tight,

make perfect Jomts,

and aswe cover them (&

they are impervious
to water, dampness or
frost. No ('a illar
attraction. Successful wherever tried.

THE NONPAREIL CORK M’F’G CO., Bridgeport, Conn.

ALL ARITHMETICAL
PROBLEMS
solved rapidly and accurately
by the Comptometer. Saves
e 60 per cent of time and entire-
ly relieves mental and ner-
vous strain. Adapted to all
commercial and  scientific
computation, Whydon’t you
getone? Whrite for pamphlet.
FELT & TARRANT MFG. CO.
52-56'ILLINOIS §T. CHICAGO, .

w0 708 caraioeve

HOMER F. LIVERMORE

HIGH GRADE
STEEL, MALLEABLE, GREY IRON,
BRONZE, BRASS and ALUMINIUM
CASTINGS
Send Samples for Prices, Stating Quantity Required.
80 PEARL STREET, BOSTON, MASS.

GRAND PRIX
PARIS 1900

Wyckoff Seamans & Benedlct 327 Broadway, New York.
Our

Specialty: &
| e _ STEWARD'S | WONDER
| Down 0 \ % . ’Ilg the Ahlghest clase1 gcetylegg 5‘?als] Bl;u'nter }(}1“ Lava
| ¢ - = < ips. new argand burner ighest candle pow-

Boats.or-any \ ,’) er obtamable Correspondence golicited.

description. L e B STATE LINE MFG , Chattanooga, Tenn., U. 8. A

Eastern and export ofﬂee 107 Chambers St.. New York.

CRUDE ASBESTOS

o AND ASBESTOS FIBRE
mines and works, [ R, H. MARTIN,

THETFORD, P. Q. | OFFICE, ST.PAUL BUILDING,
CANADA. 220 B’way, New York.

JESSQP'S STEELRE"

ETC
wM JESSOP & SONS L'2 91 JOHN ST. NEW YORK

BY J. E. CONANT & CO., Auctioneers

OFFICE, LOWELL, MASS,
It is the unanimous judgment of the Trustees in Bankruptcy that they immediately advertise and sell at

RBSOLUTE AUGTION SALE gz——r0

—
the completely equipped plants, together with the tenement property, of the

PROSPECT WORSTED MILLS,

AND OF THE

GLOBE WORSTED MILLS,

(widely and favorably known for the manufacture of worsted yarns)

LAWRENCE, MASSACHUSETTS.

The plants, which are located in different sections of the City, are to be sold in two separate parcels; the
sale to take place upon the respective premises regardless of acy condition of the weather; to be wi hout
limit or reserve to the highest bona fide bidders; to begin promptly at half-past two o’'clock in the afternoon
with the Prospect Mills, following at 3:45 o'clock with the Globe Mills, and finishing at 4:15 o’clock with the
tenement property adjacent to the Globe Mills, Thursday, the 22d day "of August, 1901

PROSPECT WORSTED MILLS.
(South Side of City.)

The business was originated by Butler & Robinson in 1863. Tn 1879
was moved to south canal of Essex Company or the Yh"t we now offer.
The business, incorporated in 1892, and capitalized for $150,000, as
Prospect Worsted Mills, has proved very successful. The property is in
best worsted labor ¢ ct i1 America, on south bank Merrimack river;
kas perfect railroad facilities : perpetual right to the use of 150 h. p. from
the canal at fixed charge of $3,000 per year: also ample chance to get all
added power required at very reasonable rates. Land has frontage of 200
ft. on river, 200 ft. on railroad and street, is 250 ft. deep. Buildings—

AMERICAN BOAT & MACHINE CO.,
ROW, SAIL AND PLEASURE BOATS,
Marine Station. ST. LOUIS, MO.

CHARTER ENGINE
USED 2

ONE
ron ANV PURPOSE
FueL—Gasoline, Gas, Distillate
Stationaries. Portabies. Engines and
Pumps, Hoisters
Send _for Catalogue and Testimonials.
State Your Power Needs

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

)

Lo

GLOBE WORSTED MILLS.
(North Side of City.)

This plant was incorporated in 1880 with a capital of 330,000, abeut
1892 it was raised to 90,000 ; the property is on the Spicket river. Capac-
ity of plant is upwards of 5,000 Ibs. of 2 ply 32’s or 38’s worsted yarn per
week. It owns its own water power, dam and canal. The real estateand
machinery are good; the equipment is complete; the premises are elec-
trically I?ghtenl spinning and twisting rooms are supplied with Droso-
phore "System; new 27-inch Horizontal McCormick Tmproved Wheel
added within a year ; dam has been reconstructed and raised in same time ;
steam plant consists of a 75 h.{z. Green’s Improved Providence Co. EHA

he

main mill 58x124 ft., 4 stories and gravel roof ; 1 story | gine, two 75 h. p. boilers, etc. e land nins about 740 ft. along river
2 1 story ell, 27x60 ft.; office building, 90x32 £t., 13 stories, | front, about 219 ft. on Allen street, total area 75,000 sq. ft. Buildings—
with basernent ; ells, 14x20 ft. and ]0:(11}»5 ft. Wooden lml!dm;—:ﬂ—ﬁnrt- brick buildings; mill. 40x176 ft., 2 Ntones gravel roof, with exception of

ing room, 27x111 ft ; three storehouses, 26x66, 18x17 and 25x40 ft. westerly end, whic

table,

ories with I)lmement and slated roof ; 1 story

29x32 ft.. engine house, 13x76 ft.; power elevator tower, 10x10 ft.; sheds, | ell, 2%x30 ft.; 1 sto Wooden hmldmgs—l«‘ngme house,
&c. Cap 8,000 Ihs. 2 ply v 40’ worsted yarn Iner week. Power from | 12x40 ft.; office building, 13x36 ft., 134 stories; 1 story storing and
canal. y steam plant; Green improved 75 h. p. Providence | sorting ronm, 34x40 ft; 2 story machine shop and’ scouring room, 34x50

Engine Co. engine; two % h p boilers, &c. The plant is a going con-
cern, and the reputation of itsproduct is first-class. A recent appraisal
by reliable experts is $123,850. It has got to be sold. Endorsements
for another corporation the cause. Former owners not bidders.

ft.; 1story dryiig room, 1250'sq. ft. floor area; stable, 17x33 ft. Water
power. The appraisal of this plant by experts was $57,747. Like the
rospect mills it is to be sold absolutely withott limit or reserve to the
highest bidder.

The purchaser of the Prospect Worsted Mills must deposit with or secure to the Auctioneers $10,000, as
soon as property is struck

The purchaser of the G]obe Worsted Mills must deposit with or secure to the Auctioneere $5,000 as soon
as the property is struck off.

The 'I'rustees have arranged that 50% of the purchase money, on either plant, may remain on mortgage
for a term of one year, with interest at the rate not to exceed 4% per annum. The deeds to be taken in
thirty days and purchaaers to pay the taxes for the current year. 1l inquiries by mail, telephone or other-
wise must be made at the office of the Auctioneers, where you should send for an illustrated catalogue of

the propert
PrOPErY: HENRY K. WEBSTER, CHARLES W. WALWORTH, WM. S. KNOX.
Trustees in Bankruptcy |

SIDENT

SUSPENDER

GIVES
COMFORT

The only sus-
penderthatgives
absolute com-
¢ fort under all

conditions.

No strain

on wearer's
shoulders

or on the

4 buttons.
77 Made on the
// only principle
~ that gives free-
dom of motion,
Every pair guara
anteed. Trim-
mings can not
rust. Look for
¢t President? on
the buckles of the
genuine. Price50
cents. Sold every-
where or by mail.

O. A. EDGARTON
MFG. CO.
Box 222, Shirley, Mass,

LIGHT WEIGNHKT

Storage Batteries

MINIATURE LAMPS, DRY BATTERIES, SMALL
DYNAMOS, MOTORS FROM $1.00 UP .
RLULU LTI T
MARION ELECTRIC CO.
203 Broadway, New York.

for——

Ifitisn’tan Eastman,itisn’ta Kodak

KODAK

quality and Kodak
film quality have
made the Kodak
way the sure way

in picture taking.

EASTMAN KODAK CO.

Catalogue free at the
dealers or by mail.

Rochester, N. Y.

Ifitisn’tan Eastman, itisn’ta Kodak
J CASOLINE

“OLDY’
ENGINS

ARE REMARKABLE FOR

SIMPLICITY

AND
ECONOMY

Write for Prices.
OLDS MOTOR WORKS, 1328 Jeff. Ave., Detrout Mich,

Tells About Tools

A perfect encyclopedia of tools in use
in every trade and profession with
prices and discounts of same.

Montgomery & Co.'s
Tool Catalogue.

510 pages, well printed. Copiously
20t illustrated. A valuable book of refer-
EAMUNEMUY ence for everybody interested in

tools or machinery. Mailed for 25 cents, sent to

MONTGOMERY & CO., 105 Fulton St., New York City

¥8u USE GRINDSTONES 9

If s0 we can suppiy you. Al sizes
— mounted and unmounted. always
keptin stock. Remember, we make a
specialtyof selecting stoneﬂ forall spe-
cial purposes. for catalogue
The CLEVELAND STONE CO.

—  2d Floor, Wilshire, Cleveland, 0.

EAGLE

Acetylene Generators
ARE PERFECT.
Over 10,000 Machines Sold.

They are endorsed by every user.
Send for prices.
Handsomely illustrated catalo, 5
District Representatives all g:'g‘
the world.

EAGLE
GENERATOR
COMPANY,
319 N. 4th Street,
St. Louis, Mo,

1~z‘l‘00b
CATALOGUE
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