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Length Over All, 37.2 feet. Diameter at Breech, 361ncnes. Diameter at Muzzle, 18 inches. Weight of Gun, 25 tons. Weizht of Projectiley 380 pounas. NMuzzle Velocity,
2,900 feet per second. Muzzle Energy, 22,160 foot-tons. Penetration ot Wrought Iron at Muzzle, 37 inches. Penetration of Krupp Steel at 3,000 Yards Range, 11 inches.
Rounds Per Minute, 4. .

NoTE: The large 9.2-inch gun, whose length and diameter of chase and mnzzle are greatly distorted by the photograph, is on a proving-ground mount. The gun at the extreme right is the new 7.5.inch gan that forms the
secondary battery in the * Constitucion’ and ** Libertad.” )

THE NEW VICKERS-MAXIM 9.2-INCH, 47-CALIBER, WIRE-W(UND GUN, FOR INTERMEDIATE BATTERY OF BRITISH BATTLESHIPS.—[See page 250.]

© 1904 SCIENTIFIC AMERICAN, INC



246
SCIENTIFIC AMERICAN

ESTABLISHED 1845

MUNN & CO., - - Editors and Proprietors

Published Weekly at
No. 361 Broadway, New York

TERMS TO SUBSCERIBERS
One copy, one year for the United States. Canada. or M€x100.......... $3.00
One copy, one year. to any foreign country, postage prepaid. £0 168. 5d. 4.00
THE SCIENTIFIC AMERICAN PUBLICATIONS.

Scientific American (Established 1843)......... . .........
Scientitic American Supplement (Kstablished 1876) ..
Scientitic American Building Monthly (Established
Scientitic Ameriean Export ‘Kdition (kKstablished 1878) 3.00 "

The combined subscription ratea and rates to foreign countries will
be turnished upon application.

Remit by postal or express money order, or by bank draft or check.

MUNN & CO., 361 Broadway New York.

NEW YORK, SATURDAY, MARCH 26, 1904

The Editor is always glad to receive for examination illustrated
articles on subjects ot timely interest. If the photographs are
sharp, the articles short, and the tacts authentic, the contributions
will receive special attention. Accepted articles will be paid tor
at regular space rates.

SALT-WATER MAINS FOR FIRE PROTECTION.

The provision of water mains and pumping stations
as a protection against fire continues to be the subject
of earnest and very intelligent discussion in the daily
and scientific press; which in itself is proof that the
Baltimore and Rochester fires have served the valuable
purpose of opening the eyes of other large cities to the
ever-present and stupendous danger which confronts
them.

In our recent article urging the installation of a
salt-water service, we stated that in this matter, while
New York had been talking, other cities such as Phila-
delphia and Cleveland had been acting, and that the
latter were now in possession of a thoroughly efficient
equipment. The subsequent quotation of this article
in the New York Sun has brought a letter to that
paper irom an engineer, who draws attention to the
fact that in a certain sense New York city and Brook-
lyn were the pioneers in this type of fire service, inas-
much as the fire-boat system was established in these
cities about thirty years ago for water-front fire serv-
ice. He claims that certain western cities, taking the
hint, soon adopted the same method, and that being
situated on fresh water, and using fresh water in their
fire-boat service, they soon conceived the idea of run-
ning iron pipes up the various streets from the water
front, to which the fire-boats might be connected when
needed. The next step in the development was taken
by Philadelphia, which substituted a stationary pump-
ing plant for the fire-boats. The same correspondent
points out that the objection to the use of salt watecr
is that there would probably be serious and rapid de-
terioration of the mains and connections, due to the
action of the water on the metal, if it were allowed to
remain permanently in the mains.

Among the many articles which have appeared on
this subject, we think that the most practical is that
of our esteemed contemporary, Engineering News,
which proposes that an auxiliary pipe system, of large
volume and fitted with the necessary standpipes, should
be provided for purposes of fire protection alone, and
that these standpipes and mains should be filled with
salt water only on the rare occasions when the magni-
tude of a fire may demand the calling in of an auxiliary
source of water supply. Our contemporary proposes
to lay a system of high-pressure mains, which would
be distributed in respect of its capacity according to
the particular requirements of the districts of the city
that were served. This system would be provided, at
points of special danger, with standpipes and street
hydrants for hose connections. At some suitable point
on the water front, a powerful pumping station would
be located, containing high-pressure pumps, delivering
directly into the high-pressure mains. Ordinarily these
mains would be connected to the regular city fresh-wa-
ter supply, and the standpipes, mains, etc., would be
filled with fresh water only, thus obviating the dangers
of corrosion and general deterioration. For all ordinary
fires the pumping station would draw from the regular
Croton water supply. But should a fire begin to as-
.sume serious proportions, the suction of the station
pumps would be cut off from the Croton mains, and
connected directly with the salt water of the Hudson
or the East River, as the case might be, thereby giving
the Fire Department an unlimited supply adequate to
any possible magnitude of conflagration, When the
fire was subdued, the salt-water connection would be
cut off, and the mains would be thoroughly flushed out
and filled with fresh water, thus removing all danger
of corrosion.

In response to the letter of Mayor McClellan to
the Department of Water Supply, Gas, and Electricity,
to which we made reference in a recent issue, the de-
partment’s commissioner has submitted a report of a
comprehensive plan for protecting two large areas in
Manhattan and Brooklyn. The report is published in
the current issue of the StrrreMeNT, and it will be
sufficient to state here that the plan agrees broadly
with the provisions above outlined. The first install-
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ment in Manhattan would cover the area bounded by
Twenty-third Street and Chambers Street, Fourth Ave-
nue and the Bowery, and the North River. "It would
consist of a system of mains served by three separate
pumping stations. Over one thousand hydrants would
each supply five three-inch hose at a pressure at the
nozzles of 200 pounds to the square inch. There would
be two hydrants at each street intersection, thus pro-
viding forty such streams to each block. The total
supply in emergencies that could be concentrated on a
single block would be 1,200,000 gallons per hour. Pro-
vision would be made for salt water connections should
they prove necessary.

Brooklyn would be similarly served in three dis-
tricts: Coney Island, the dry goods district, and the
lower water front district. The total first cost of the
installation would be $3,950,400 if electrical power were
used, and $5,293,200 if gas engines were employed.
Although the first cost is large, it is small in compari-
son to the great value of the interests protected.
- —

FUTURE EXTENSION OF THE SUBWAY SYSTEM,

With the present subway lines in such a state of com-
pletion that the opening of the system for public use
is only a matter of a few months’ time at the most, the
question of the location and inter-relation of new sub-
ways becomes of pressing importance, especially in
view of the fact that at least four great corporations,
to say nothing of the general public, are vitally inter-
ested.

The Inter-Borough Rapid Transit Company, in which
is included the old Manhattan Elevated; the Metropoli-
tan Railway Company, which owns practically all the
street surface railways in Manhattan and the Bronx;
and the New York and New Jersey Company, represent-
ing New Jersey trolley interests, have all applied to the
Rapid Transit Commission for authority to build sub-
ways in this city; while the Brooklyn Rapid Transit
Company, although not an applicant for authority to
build, is anxious to cross the Williamsburg Bridge and
run its cars over a belt line to be built between the two
bridges that land in Manhattan, although it prefers
that the connection should be made by means of an
elevated structure.

It must be exceedingly gratifying to the Rapid Tran-
sit Commission to compare the present eagerness on
the part of the big transportation companies to build
subways with the indifference or distrust with which
the rapid transit scheme was regarded by these same
interests only four years ago, when bids for the con-
struction of the present subway were solicited. At
that time it looked for a while as though the years of
labor entailed in arousing public interest, and securing
the necessary legislative powers, were to be rendered
useless by the reluctance of capital to embark upon an
enterprise calling for such a large outlay of money,
and necessarily involving many engineering problems
of a novel and difficult nature. Great credit is due to the
contractor, Mr. Macdonald, and his financial backer, Mr.
Belmont, for the courage with which they took hold
of this scheme, and the successful issue to which they
have carried it. The practicability of building subways,
the solution which it has afforded of many questions of
construction and cost, and the flattering prospects of
profitable operation, have removed subway enterprises
from the domain of doubtful ventures to that of prac-
tical and very promising investments.

By the middle of the present summer, or at the
latest by the early fall, when the term of the present
subway contract expires, the new system will be in
operation, and it will provide New York city with a
four-track road from City Hall Park by way of Elm
Street, Fourth Avenue, Forty-second Street, Broadway,
and the Boulevard to 104th Street, and two divisions
from 104th Street, one running north to the Harlem
River and the other extending northeastwardly to a
{unnel beneath the Harlem River, and through the
Bronx to Bronx Park The extensions now proposed
are as follows: The Inter-Borough Company has ap-
plied to the Rapid Transit Company for permission to
build an extension of the present subway system below
Broadway from Broadway and Forty-second Street,
where there is a station on the present subway, to
Twenty-third Street, and thence south below Fifth Ave-
nue, West Broadway, and Greenwich Street, to connect
with the subway loop, which is now under construction
at the Battery as part of the present extension of the
subway to Brooklyn. They also seek authority for the
construction of a subway and elevated system from the
intersection of the present subway and Melrose A venue
in the Bronx, to and beneath the Harlem River, and
down Lexington Avenue to a junction with the present
subway at Forty-second Street and Fourth Avenue, in
front of the Grand Central Station. This is ohvioils]y
the next natural extension to be made of the present
system; seeing that it provides an independent north-
and-south line to the west of the present subway below
Forty-second Street, and an independent line in the
eastern section of the city north of Forty-s:cond Street.

The Metropolitan Street Railway Comp:ny, which is
one of those interests that was earnestly urged to
undertake the construction of the present subway four
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years ago, are now so thoroughly convinced of the value
of the system, that they have filed with the Rapid
Transit Board an application for an even more ex-
tensive series of lines than that asked for by the Inter-
Urban Company. They propose to build a subway
from Third Avenue and 138th Street in the Bronx, to
extend down Lexington Avenue to Fifteenth Street, then
under Union Square to Broadway, down Broadway to
Chambers Street, thence eastwardly below Chambers
Street to William Street, down William Street to Han-
over Square, and then to the Battery, by way of Coen-
ties Slip and South Street; around the Battery outside
of the present subway to Greenwich Street; up Green-
wich Street, West Broadway, and Hudson Street to
Eighth Avenue; and up Eighth Avenue, through the new
Pennsylvania tunnel, and eastwardly through Thirty-
fourth Street to a junction with its proposed line down
Lexington Avenue. There would also be a crosstown
connection between the east and west side branches on
Thirty-fourth and Chambers Streets. As it is care-
fully stated in the application that the proposed sub-
way would pass under the existing subway, evidently
no con‘nection is contemplated between the two, a defect
which, we think, must militate very strongly against
the application of the Metropolitan Company in its
consideration by the Rapid Transit Commission. On
the other hand, the company pledges itself to a system
of transfers between its subway lines and the sixteen
crosstown surface lines which it controls.

The evidently careful avoidance of the present sub-
way lines, which is manifested in this application, will
suggest at once to the public mind that the proposition,
if accepted, will be directly opposed to that very uni-
fication of the transportation system of this city which
is so eminently desirable, as proved by the good results
shown in the excellent management by the Metropoli-
tan Company of its own amalgamated street surface
lines.

In addition to these very ambitious proposals, the
New York and New Jersey Company, which has just
completed its first tunnel beneath the river, has ap-
plied to the Rapid Transit Commission for authority
to extend its tunnel by way of Tenth Street and Sixth
Avenue to Herald Square, an extension which would
put the large residential districts of New Jersey in
direct touch with what is rapidly becoming the prin-
cipal shopping district of New York city.

The last, and not by any means the least important,
subway extension is that proposed by the Rapid Tran-
sit Commission itself, which has for its object the pro-
vision of a belt line between the termini of the Brook-
lyn and Williamsburg bridges. This subway would
extend from the Brooklyn Bridge by way of Centre
Street, Grand Street, and Delancey Street to the termi-
nus of the Williamsburg Bridge. It is sincerely to be
hoped that the connection between the two bridges will
be made by subway, and not by elevated structure.
The elevated structure is preferred by the Brooklyn
Rapid Transit Company, for the reason that the Brook-
lyn Rapid Transit Company’s cars are not suited, be-
cause of their lack of fireproof provision, for subway
{ravel. If a subway is built, it would be necessary for
the company to provide an entirely new equipment of
cars, and this, in their present condition, they are utter-
ly incapable of doing. To build an elevated structure
between these points would add a further disfigurement
to the city and would be a step backward from modern,
up-to-date methods. Perhaps the best way out of the di-
lemma would be to build a subway between the bridges,
and operate it as a separate system, providing loops
at the Manhattan end of the Williamsburg Bridge for
the return of the Brooklyn cars. This would serve
until the advent of the day, which is most certainly
coming, when the whole of the transportation system
in Greater New York, elevated, surface, and subway, in
Manhattan, the Bronx, and Queens, will be unified in
one system, with a sirgle five-cent fare between all
points.

G+

A FLORAL MAP OF THE UNITED STATES AT THE ST.
LOUIS EXPOSITION.

The exhibit of the Bureau of Plant Industry of the
United States at the St. L.ouis Exposition will be one
of the most interesting exhibits at the Fair. Work
has already been commenced upon the malking of the
monster map of the United States, to form a greater
portion of the exhibit. Mr. D. A. Brodie, an expert in
the employ of the Plant Department, is superintend-
ing the work of laying cut the map, though the United
States government board appointed by Congress to
represent the Federal government at the Exposition will
have charge-of the appropriation of $5,000. The map
will cover six acres, and each State is to be cutlined
by a cinder path. The entire area has already bheen
underlaid with wooden drains, nlowed deep and plant-
ed in cow-peas as fertilizers. In each State reservation
will be shown plants grown in that State. Where the
climatie conditions of St. L.ouis forbid the growing of
plants out of doors, they will he grown under glass.
Cotton, tobacco, and sugar cane are to be shown in
the Southern States, orange and pineapple in Florida,
and corn and wheat in the Middle States. No attempt
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will be made to show the principal waterways of the
United States. The waste places on the margin of
the map, resulting from irregular coast lines, will be
used for plant exhibits of various kinds, showing
plants grown arcund the world. -Men in the employ
of the Bureau of Plant Industry are now scouring the
world in search of grasses and plants to be shown to
visitors at the Exposition. One patch of ground is to
be devoted to cereals, ancther to poisonous plants, an-
other to fiber, and still another to seed production,
grasses, plant breeding, etc. A school of gardening
will also be a portion of this exhibit. School children
living in St. Louis will attend tc a model school gar-
den to be furnished by the government. Prizes are to
be awarded to the most apt pupil at this school.
School gardens are now becoming more and more pop-
ular. The map is located on a sloping hill, and ad-
joins the agricultural and horticultural "exhibits and
buildings. It may be seen from any portion of the
main exposition grounds, and will be one of the in-
structive and beauty spots of the Fair.
—— 4O
BORINGS ON A CORAL REEF.

One of the most complete and important contribu-
tions to the study of coral reefs and their mode of
formation that has so far appeared, even if we bear
in mind Prof. Alexander Agassiz’s recent work ‘“The
Coral Reefs of the Tropical Pacific” (Memoirs, Museum
of Comparative Zoology, Harvard College, 1903), may
be seen in a monograph just issued by the Royal
Society of London, entitled ‘“The Atoll of Funafuti:
Borings Into a Coral Reef and the Results.”

The project for the investigation of a coral reef with
the object of elucidating its structure, originated at
the Nottinghamm meeting of the British Association,
held in 1893. At that gathering Prof. W. J. Sollas was
successful in promoting a committee, charged to con-
sider whether an exploring expedition was feasible;
in the end it was decided to go forward with such an
undertaking, and eventually the Royal Society took
over the necessary arrangements.

After many meetings and consultations, it was de-
cided to select Funafuti, an island in the Pacific Ocean,
as the site for inquiry, the primary aim being the bring-
ing up of a core of rock in order that the composition
of the reef might be determined from zoological and
chemical standpoints. Actual operations at this ring-
shaped spot of land were begun as long ago as 1896,
and they continued until 1898.

The well-known hypothesis of Darwin respecting
the development of coral reefs in their several forms,
although at one time regarded as a truth in geology,
is no longer tenable in its entirety, a result largely due
to the later observations of Agassiz and Murray. Dar-
win, himself, however, earnestly desired a fuller ex-
amination, in situ, than had been at all practicable
in his own day, and in fact went so far as to express
his conviction (in a letter to Agassiz in 1881) that
nothing of a really satisfactory nature could be brought
forward as contributory evidence until a boring was
made in one or other of the Pacific and Indian atolls,
and a core obtained down to a depth of at least 500
or 600 feet. That hoped-for consummation has, how-
ever, been over-achieved, since the boring at Funafuti
was carried down to a limit of 1,114 feet.

Three expeditions were made before this could be
accomplished. The first attempt was made in 1896
with Prof. Sollas as leader, but it ended in failure
owing to a Dbreakdown of the diamond-drill borer,
consequent upon an inrush of reef “sand.” A second,
which set out in 1897, having Prof. Edgeworth David,
of Sydney, as conductor, and aided by the loyal co-
operation of various authorities in Australia, so
profited by past experience that a depth of 698 feet
was attained; while a third, under the guidance of Mr,
A. E. Finckh, also of Sydney, carried the main bore
down to 1,114 feet.

The general story of the expeditions is given in
the monograph by the leaders who took part in them,
and the narratives, whether detailing the various steps
in making borings, or treating of the difficulties and even
dangers that were encountered, provide a fascinating
chapter of plucky and long-sustained effort. Besides
the primary purpose of the survey, a good deal of cor-
related scientific work was done, in which Capt. Field,
R.N., of H.M.S. “Penguin,” who conveyed the first
party, took a prominent part. He made a complete
topographical survey of the atoll, and charted an ex-
tensive series of soundings in the waters of the lagoon
and the outer sea, as well as carrying out a magnetic
survey of Funafuti, not alone in the interests of ter-
restrial magnetism, but as specially bearing upon the
geological investigation that was in hand. Then again,
the opportunity was embraced of making collections
representative of the general fauna, flora, and anthro-
pology of Funafuti and adjacent islands in the Ellici
group.

The cores from the early horings, and that from the
later and main bore, were all of them shipped to Prof.
J. W. Judd, F.R.S., of the Royal College of Science,
London, for detailed examination by him and by other
experts, thus fulfilling Darwin’s old wish, and it may
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be readily imagined that this transport virtually
marked the commencement of the inquiry. Although
many papers and memoirs in various departments of
science have laid Funafuti under contribution during
the years that have passed since the expeditions, it
was only to be expected that a long interval would
elapse before the materials that were obtained could
form the subject of a satisfactory official report. The
magnitude of the task is abundantly indicated by the
present monograph,

Dr. G. J. Hinde supplies an elaborated descriptive
account of the organisms which have contributed to
the building up of the atoll, compiled from an examina-
tion of hundreds of microscopic core slittings and
olher desiderata. The evidence derived from this piece
of work goes to show that, whether in the form of
solid rock-cores or as incoherent granular particles,
the material appears to be entirely of organic char-
acter, traceable to the calcareous skeletons of marine
invertebrate animals and calcareous alga; of the latter,
Halimeda and Lithothamnion occur in abundance. And
Prof. Judd’s comment is that “from top to bottom the
same organisms occur, sometimes plants, sometimes
foraminifera, and sometimes corals predominating;
but in the whole depth bored the same genera and
species of these various groups of organisms take their
part in the building up of the mass,” a striking and
significant summary. The only portion of a vertebrate
noticed in the borings was a fragment of bone or spine,
met with in the center of a core of compact dolomite,
from a depth of 1,060 feet, which appears to belong to
a fish. Mr. Finckh deals with the biology of the living
reef-forming organisms at the atoll, and the mode of
formation of rock brought about by their presence.
He assigns their relative importance thus: (1) Litho-
thamnion, (2) Halimeda, (3) the Foraminifera, (4)
the Corals. This, and another important section on the
geology of Funafuti, by Prof. Edgeworth David and
Mr. G. Sweet, are of especial value.

The conclusions reached in this opportune mono-
eraph are presented in no controversial fashion; the
idea has been to put forward facts and leave the
interpretation to others. Bul unfolding as they do the
conditions surrounding the present-day life of an atoll
and the structure of the deeper parts of its body, they
will be read with profound interest by all who study
the problems indicated by the formation of coral reefs.
—— S r—— —— -

THE UNITED STATES IN 1903.

The Statistical Abstract of the United States for the
year 1903, issued by the Department of Commerce and
L.abor through its Bureau of Statistics, has just made
its appearance. It is a soli® mass of 650 pages of
figures, with scarcely a line of ‘“reading matter” other
than the tables of figures and their necessary headlines.
Yet a study of its tabular statements develops mapy
interesting facts about the United States, its progress,
development, and relation to the other countries of
the world. It is interesting, for example, to observe,
as shown on page 564, that the exports of domestic
products from the United States now exceed those of
any other country of the world. They amounted to
$1,392,231,000, against $1,379,283,000 from the United
Kingdom, $1,113,313,000 from Germany, $820,671,000
from France, and $732,975,000 from Netherlands. In
imports the United States stands third, the world’s
largest importer being the United Kingdom, $2571,-
416,000; Germany second, $1,340,178,000: the United
States third, $1,025,719,000: Netherlands fourth, $867,-
308,000, and France fifth, $848,046,000. The above
figures of imports and exports are, in the case of the
United States, for the year ending June 30, 1903; the
others, the calendar year 1902.

Regarding the details of the foreign commerce of the
United States, the Abstract shows that 72 per cent of
the exports were sent to Europe, 15 per cent to North
America, and the remainder distributed in much
smaller percentages to South America, Asia, Oceania,
and Africa. The total value of the exports from the
United States to Europe in 1903 was $1,029,256,000; to
North America, $215,483,000; to South America, $41,-
138,000; to Asia, $58,359,000; to Oceania, $37,468,000;
and to Africa, $38,437,000. Considering the exports by
countries, the largest total is to the United Kingdom,

$524,263,000; the next largest to Germany, $193,842,000; -

and to Canada, $123,267.000.

Comparing conditions in 1903 with those of 1873,
the exports have grown from $522,000,000 to $1,420,000,-
000, including domestic products and foreign mer-
chandise re-exported. Agricultural products of course
still form the largest group of exports, amounting to
$873,000,000 in 1903, or 63 per cent of the total, while
manufactures amount to $407,000,000, or 29 per cent of
the total. Manufactures are, however, gaining rapidly
upon agricultural products in the share which they
form of the total exports. In 1880 agricultural pro-
ducts formed 83 per cent and manufactures but 1214
per cent of the total exports of domestic products,
while in 1903, as already indicated, agricultural pro-
ducts formed 63 per cent and manufactures over 29
per cent of the total.

The value of domestic manufactures exported had
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never reached so much as $100,000,000 prior to 1876,
and in 1896 for the first time crossed the $200,000,000
line. Since 1896, however, the growth has been rapid,
the total exceeding $300,000.000 in 1899, passing the
$400,000,000 line in 1900, and remaining above $400,-
000,000 constantly since that date, with a prospect
that the total exports of manufactures for the fiscal
year 1904 will exceed in value those of any previous
year.

SCIENCE NOTES.

Dr. Hildebrandsson has presented his report to the
International Meteorological Committee respecting the
position, number, and dimensions of the permanent
air currents of the globe. The summary of this report
as the result of direct observations is as follows: (1)
Above the heat equator and the equatorial calms there
is throughout the year a current from the east, which
appears to have very great velocities at great altitudes.
(2) Above the trade winds there is an anti-trade cur-
rent from the southwest in the northern, and from
the northwest in the southern, hemisphere, respect-
ively. (3) This anti-trade wind does not extend far-
ther than the polar limit of the ordinary trade winds,
but is deflected more and more to the right in the
northern, and more and more to the left in the south-
ern hemisphere, until it finally becomes a current from
the west above the crest of the tropical high-pressure
belts, where it descends to supply the trades. (4)
There is an anti-trade upper monsoon above the dis-
tricts at the equatorial margin of the trades, the anti-
trade in winter and the equatorial current from the
east in summer. (5) From the tropical high-pressure
belts, the air pressure decreases on the whole as it ap-
proaches the poles; while the air of the temperate
zone is drawn into a vast polar whirl turning from west
to east. The air of the higher strata flows away from
the whirl, and the air of the lower strata flows toward
the center of the whirl. Furthermore Dr. Hildebrands-
son asserts that the theory that there is a vertical cir-
culation of air from the equator to the higher regions,
finally falling at the poles, is altogether a fallacy.
Dr. Hildebrandsson’s report is a valuable and import-
ant contribution to the science of the new meteorology,
and destroys many existing notions respecting the per-
manent air currents of the world.

Before the Institution of Civil Engineers, on Decem-
bLer 22, Dr. T. E. Stanton read a paper on the resistance
of plane surfaces in a uniform current of air. The
paper deals with the results of experiments made in
the engineering department of the National Physical
T.aboratory on the distribution and intensity of the
pressure on thin plates and combinations of plates
placed in a uniform current of air, and is intended as
the first part of a research on the nature and distribu-
tion of the pressure of the wind on structures. By a
uniform current of air is meant a current in what is
known as ‘“eddying motion” as distinguished from
stream-line motion, the mean velocity at any point in
the direction of flow being uniform across the current.
This condition of motion is considered to be the near-
est approximation to that of winds of fairly high in-
tensity. The main object of the present research was
to determine, if possible, a general relation between
the velocity of the current, the dimensions of the plates,
and the resultant pressure, as it was felt that experi-
ments in the open air could not be undertaken with
any prospect of success until some general relation of
the kind has been established. The results of the
experiments show that, under the given experimental
conditions, a definite relation of the kind existed, and
may be stated thus—for similar and similarly situated
plates or combinations of plates in a uniform current
of air, the intensity of pressure is the same for the
same velocity of current and general atmospheric con-
ditions. On the assumption that the motion of the wind
approximates to that of a uniform current as defined
above, the above relation shows that the distribution
and intensity of the pressure of the wind on struc-
tures may be studied experimentally by means of
models of the structures set up in a current of air
produced by means of a fan, as in the present case. In
illustration of this, the results of experiments made on
models of roofs and lattice girders of simple form are
given in the paper. Tabulated results are also given
for the cases of parallel plates at varying distances
apart, plates inclined at varying angles to the direc-
tion of the current, and the rectangular plates of vary-
ing ratio of length to width.

@O

The Belgian and French governments have come to
an agreement relating to the establishment of telegraph
communication hetween the Congo Free States and the
French Congo. Under the agreement a submarine cable
is to be laid between Brazzaville and Kinshassa, the cost
of which is to be borne equally by the two countries
concerned. It is proposed to use Morse registering
apparatus in the stations at either end of the cable.
The tariff will probably be 2%d. a word, with a mini-
mum rate of 10d. per message.
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CONCRETE PILING.

The extensive improvements made at the Washing-
ton barracks have attracted not a iittle attention to a
“ystem of concrete piling which was there employed
with marked success, and which promises to displace,
for certain kinds of work, the wooden piles which have
heen used so long. The work at the Washington bar-
racks presented obstacles which could not
be overcome by the use of the ordinary
pile—obstacles due to the constantly
cnanging condition of the ground, which
was alternately wet and dry as a result of
heavy and frequent rains.

Through the courtesy of Mi. Frank S.
Shuman, we are enabled to present the
following description and the accompany-
ing illustrations of this method of utiliz-
ing concrete piles.

Four different types of piles are em-
ployed. The one illustrated in Fig. 1 A,
and known as “the preparatory removabie
pile,” is tc be used in earth reasonably
firm in its texture and free from water.
A preparatory tube, consisting of a length
of extra heavy iron pipe, fitted with a
driving head of oak, and a conical steel
point of a somewhat larger diameter
than the pipe. is driven into the ground
to the required depth, and thereupon
withdrawn. The hole formed is filled
with well-rammed concrete. Obviously,
any desired length of pile can be ob-
tained by driving the outer tube deep
enough into the ground; and obviously
that outer tube can be removed with but
a fraction of the force required in pulling
cut or planting the ordinary pile. After the rammed
concrete has once set, the pile becomes literally a pil-
lar ¢f stone. Fig. 1 B shows the general appearance
of the pile after the removal of the outer tube. The
frictional hold of the pile is much augmented, be-
cause the larger pieces of the aggregate are forced
into the sides of the hole, thereby forming innumer-
able lateral anchors. We are informed that a pile of
this type. 14 inches in diameter and 13 feet 2 inches
in length, successtully sustained a direct pressure ci
more than 21 tons of pig iron for a period of ten
days without any signs of settling.

It sometimes happens
that the fixed steel point
cannot be used to advan-
tage. Particularly is this
the case where the earth
is soft or marshy, or
where quicksand or water
is encountered. For this
purpose, a detachable
point of concrete, as shown
in Fig. 2 A, is substituted
for the fixed steel point,
and driven to the required
depth. As the pipe is
lifted out, concrete is
rammed home through the
pipe. A head of concrete

Concrete Points for Long, 17-inch Diameter Piles.
Barracks, D. C.
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is maintained inside the pipe while it is being gradu-
ally withdrawn. In this manner, all water is dis-
placed, and the closing in of the sides of the aperture
is avoided.

In driving piles under water, the system illustrated
in Fig. 3 A is employed. The pipe with its concrete
point is surrounded by a sheet-iron coifer-dam, which

latter is temporarily clamped to the pipe, and is of
sufficient length to reach from above the waterline
down to the firm underlying ground. The pipe is
driven in until the coffer-dam is embedded in the firm
ground at a sufficient depth to prevent the possibility
of water percolating through. The clamp is then re-
moved, the concrete point is driven further down to
the required depth, and concrete is filled in to the de-
sired height. If the completed pile is to form the

hase of a sea wall, the concrete is filled in only flush
with the river bottom (Fig. 3 B), and the sheet-iron
coffer-dam is then removed and used for the next pile.
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Preparatory Pile Removed, Leaving Hole Ready tor Concrete.
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1f, on the other hand, the pile is required to rise
above the water, as for example in the construction
of a whart, the sheet-iron coffer-dam is not removed.
but is left in position and filled up with concrete (Fig.
3 C). To lend additional stability to a pile of this
construction, a cylinder of 3-inch mesh expanded met-
al mayv bLe embedded in the concrete, and likewise a
piece of structural iron, to which the su-
perstructure can be fastened.
In soil that is alternately wet and dry.
these piles are obviously able to provide
a permanent foundation, which could not
be secured by wooden piles. The system
is economical and easy of application.

The First Modern Ship Canal,

In these days of ship canals we hear
little or nothing about the earliest en-
terprise of the Kkind during modern
times, namely, the Berkeley and Glouces-
ter Ship Canal. Although Gloucester is
situated on the Severn, access to the
port is really afforded by the canal.
Owing to the dangerous condition of the
river, an Act was obtained in 1793 for
the construction. of a ship canal com-
mencing at Berkeley, some sixteen miles
lower down the Severn, and the works
were completed in the year 1827. This
waterway follows the Vale of Berkeley,
originally commencing with a tidal-basin
and lock at Sharpness Point and ending
at the docks in Gloucester, where there
is another lock communicating with the
Severn. The original cost was about
£500.000, but within the last forty years considerable
outlay has been incurred in opening a new entrance
half a mile lower down the river, with additional dock
accommodation. These works were finally completed
in 1874.

Although vessels of more than 600 tons cannot
rass up the canal to the port, ships of 2,500 tons
can enter the outer hasin, where cargo is transferred
to barges. The dimensions of this ship canal may be
small compared with more recent developments,: but
its continuously successful operation has certainly
had some useful effect in the encouragement of more
ambitious schemes of the
same kind.—Builder.

—_—e—-
The topography of the
Pennsylvania anthracite
coal regions is shown at

the World's Fair by a
large relief map. A model
of a mining plant, show-

ing both the interior and
exterior works, forms a
part of the exhibit. The
actual position of coal
seams under the surface
is shown by means of cross
sections. An actual hreaker
is shown in operation,
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A SINGLE-CYLINDER, REVERSIBLE, FOUR-CYCLE
GASOLINE EXNGINE.
The engine shown in the accompanying cut is the in-
vention of Mr. A. I, L.aw, of Bridgeport, Conn., and is
manufactured by the Royal Equipment Company, of

A NOVEL, FOUR-CYCLE, REVERSIBLE, GASOLINE MOTOR.

that city. It is of the usual four-cycle type, having a
4-inch bore by 5-inch stroke, and is adapted especially
for marine purposes, where its use makes a reversible-
blade propeller or other reversing gear unnecessary,
except in cases where the boat must always be instantly
reversible. The marine motor is rated at 3 horse-
pow~r at 600 R. P. M., and it can be made to develop
5 horse-power by running it at a higher speed. Its
weight complete is 235 pounds. The plunger water
pump seen beside the cylinder, in front, is driven by
an eccentric bheside the flywheel. Variable jump-spark
ignition is used, the spark being advanced or retarded
by moving vertically over its notched seg-
ment the lower of the two levers seen be-
side the base. The upper lever, which moves
in a horizontal direction, shifts the small
plunger that operates the exhaust valve, from
the regular cam on the secondary, or half-
speed, shaft to another cam beside it, which
is set so as to open and close the valve at the
proper time when the engine is running
backward. To reverse, it is only necessary
to cut off the ignition current when the
motor is running with the spark advanced,
throw over the reversing lever as soon as
the motor slows down, and cut in the igni-
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A NEW GASOLINE MOTOR FOR AIRSHIPS.

The six-cylinder motor shown herewith was design-
ed and built by Mr. Charles E. Duryea, of the Duryea
Power Company, Reading, Pa., for use on an airship.
The cylinders have a 41.5-inch bore and the pistons a

514-inch stroke, and when turning at 900 R. P.
M. the motor developed 40'. horse-power. Its
weight stripped, as shown, but with complete
equipment of two carbureters, battery, spark
coil, water, and gasoline tanks, with a
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A NEW SYSTEM OF RAFID TELEGRAPHY.

The difficulties which have hitherto blocked the
path to the invention of a successful high-speed tele-
graph system are of an electrical, rather than a me-
chanical nature. Many transmitters and receivers
Lave been devised, which are mechanically capable of
operating at a high rate of speed; but which have
utterly failed when used on any but short telegraph
lines, bhecause, owing to static capacity of the line,

callon of the respective liquids in each,
was 232 pounds, or less than 5% pounds
per horse-power. The three-throw crank
shaft of 13%-inch diameter is hand forged
and has a 34-inch hole bored in it to carry
oil to the crank pins. These are 1%-inch
in diameter and are provided with a V-
inch central hole for oiling. The wrist
pins of the pistons are hollow and are
plugged so as to prevent the oil going
out at the bottom. Instead of setscrews
to hold them in place, oil cups screw into
the lug on the inside of the piston wall.
These oil cups have an opening on the
upper side for filling, and they can be
filled when the pistr is at the end of
its strolke. The reciprocating motion
causes the oil to feed properly. The ”
cylinders of the motor are of cast iron,
machined inside and outside. They are
fitted with copper water jackets. At the
base of each cylinder there is a slightly
conical space on which the copper water
jacket fits with a steel ring around it,
which, when it is driven up on the cone, clamps
the jacket tc it, making a tight joint. The motor
is a particularly light and compact one, and should
fulfill well tite purpose tor which it was designed.

The Transmitter and the Receiver.

e

A 4014-H. P.,, WATER-COOLED, GASOLINE MOTOR FOR AN AIRSHIP,

they are too rapid for the electric impulses. A tele-
eraph line presents features and effects similar to
those of a l.eyden jar. Though these effects are toc
small to be noticeable in a short line, in a distance of

several hundred miles they become so great as to
seriously interfere with high-speed transmission of

teiegraphic signals. Dots and dashes, instead of being
sharply defined. are prolonged until they are run to-
gether by the slugeishly flowing current, rendering
the message unintelligible.

A system recently invented by Mr, Patrick B. De-
lany, of South Orange. N. .J.. is not in the least hind-
ered by the static capacity of the line; but on the con-
trary utilizes the “‘static discharge™ and is inoperative
without it, so that, when used on short lines whose
capacity is small, it is necessary to bring these lines
up to the requisite capacity by the use of condensers.
The system is designed to transmit and re-
ceive messages at the rate of one thousand
words a minute over distances of one thou-
sand miles. though a speed of eight thousand
words a minute has been attained on a short
experimental line. In the accompanying
illustrations we show the three machines
which are used in the operation of this sys-
tem, namely, the perforator, the transmitter,
and the recorder. Messages are sent by
means of a perforated tape., which is pre-
pared in the perforating machine. The tape
is drawn at any desired speed through the
perforating machine under a pair of steel

tion current again. The spark, being ad-
vanced for running forward, will of course
be retarded for running backward, and as

punches. Each of these punches is operated
by a magnet. The magnets are controlled
by a Morse transmitting key, shown at the

soon as the motor starts to turn in the latter
direction, the spark must be advanced in
order to secure full power,

The motor can generally be reversed
without stopping it, but, in the event that
it does stop while being reversed, it can of
course be at once started again by hand in
the reverse direction. In other words, this
four-cycle engine comprises all the advant-
ages of engines of this type, with the revers-
ible feature of the two-cycle engine added.
The engine is well constructed throughout,
has a hand-hole in the base for adjusting
bearings. and is built up to a four-cylinder
size, which, for automobile use, is rated at
20 horse-power.

right in our illustration. A\ downward stroke
of the key causes one of the punches to oper
ate, and on release of the key the other
punch operates. 'Thus each operation of a
key, whether for a dot or a dash, serves to
malie two perforations, one near the upper
edge, and the other near the lower odge of
the tape. As shown in our iliustration of
the perforated tape. the primary and sec-
ondary perforations have an angular rela-
tion to each other., which is due to the fact
that the tape is constantly running, and
which varies wirh the interval of time be-
tween the downward strolke and release of
the key. When a message has been perfor-

ated in the tape. the latter is

—eo——————

As stated in a paper recently
read betfore the Russian Physi-
co-Chemical Society, Mr. N.
Awerkieff observed that in con-
nection with the action of hydro-
chloric acid on metallic gold in
the presence of formaldehyde,
trioximethyl, methyl, ethyl, and
amyl alcohol, as well as in that
of phenol, chloroform, ancl sev-
eral other organic hodies, a dis-
solution of the gold would take
place. The solutions obtained in
this way. on bheing vaporized,
dried, and heated, would leave
a residuum of metallic gold.

passed through the transmitting

machine. Here the primary per-
forations co-operate with suit-

able mechanism to send positive
electric  impulses through the
line, while the secondary per-
forations permit the passage of
negative electric impulses.

The accompanying diagram
clearly shows the method of
sending and receiving the mess-
age. The perforated tape, A. at
the transmitting end passes be-
tween two primary  contact
finger, B and B’ and two sec-

Machine for Perforating the Transmitting Tape.
A NEW SYSTEM OF RAPID TELEGRAPHY,
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ondavy contact fingers, ¢ and (",
B is connected with the posi-
tive pole of a battery whose
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negative pole is earthed, and ¢’ is connected with the
negative pole of a battery whose positive pole is
earthed. When the fingers, B and B’, make a contact
through a perforation in the tape, they send a posi-
tive impulse over the line. This impulse is followed
at the proper interval by a negative impulse by con-
tact of fingers ¢ and ¢’ through the secondary perfora-
tion. The signal is electrolytically recorded at the
receiving end on a chemically-prepared tape, F, by
means of an iron electrode, E, connected to the line
and a platinum electrode, D, connected to earth. The
current in passing through the moistened chemical
tape from the iron to the platinum electrode forms a
blue mark on the tape, at the contact point of the
iron finger. When the current is reversed, no such
mark is formed. A momentary positive impulse sent
by contact fingers B and B’ causes such a mark to be

The Same Word as Perforated on the Transmitting Tape
and Electrolytically Produced on the Recording Tape.

produced on the moving tape at E, and this mark is
protracted by the slow outflowing current, which is
retarded by the inductive capacity of the line, until a
negative impulse produced on contact of fingers C and
C’ ‘abruptly stops this after-flow by reversing the cur-
rent. Thus it will be seen that the impulses, whether
for a dot or a dash, are all of equal duration, and it is
the interval between the positive and negative im-
pulses that determines the length of the mark on the
paper.

The practical advantages of this system will be
readily comprehended. A number of perforating ma-
chines can be used in connection with a single trans-
mitter, so that a large number of messages can be
prepared simultaneously, and then passed through the
transmitter at speeds of 1,000 or more words a minute.
Furthermore, Mr, Delany has invented a perforating
machine, which is operated from a keyboard similar
to that of a typewriter. This can be operated by any
typewritist at twice the speed at which the Morse keys
are ordinarily operated, and if desired can be used in
any business office to perforate messages on the tape.
The tape can then be sent to the telegraph station,
and run at a high speed through the transmitting ma-
chine. At the receiving end the record may be tran-
scribed before being sent out, or the original may be
sent to its destination, where any typewritist who has
had a few days’ instruction can reproduce the message
in typewritten form, and in this way absolute secrecy
in transmitting the message can be maintained.

Commercial Korea.

“Commercial Korea in 1904 is the title of a mono-
graph just issued by the Department of Commerce and
Labor through its Bureau of Statistics. It discusses
commercial and other conditions in Korea, showing
area, population, transportation facilities, railways,
telegraphs, postal service, and foreign commerce, in-
cluding imports and the countries from which they are
drawn, and exports and the countries to which they
are sent. The population of Korea the monograph in
question puts at about 15 millions in round numbers,
the area at about equal to that of the State of Kansas,
and the foreign commerce at about $12,000,000, of
which imports form about $7,500,000. A part of the
Chinese Empire prior to the Christian era, Korea
remained under the control of that country until
about the end of the sixteenth century, when the
Japanese sent a large invading army to Korea for the
purpose of driving out the Chinese and taking posses-
sion. The Japanese rule, however, was comparatively
brief, and in 1627 the people of Manchuria placed the
country under vassalage, and until 1894 Korea recog-
nized the control of China by sending tribute-bearing
missions annually to Peking.

In 1894 an insurrection led the country to ask aid
from China, and Chinese troops were sent. This action,
being looked upon by the Japanese as a step toward the
complete control of Korea by China, precipitated a
war between China and Japan in 1894, which resulted
favorably to Japan and was followed by a renuncia-
tion of Chinese sovereignty by the Korean Kking, the
substitution of Japanese for Chinese influence, and the
introduction of many important reforms under Jap-
anese advisers. These reforms included adjustment of
taxation, abolition of slavery, establishment of educa-
tional institutions, introduction of a postal system,
membership in the International Postal Union, and a
reform of the judiciary.

Commercially the development of Korea begins with
1876, when two ports, Gensan and Fusan, were, upon
the insistence of Japan, opened to trade with that
country only. In 1882 Admiral Shufeldt, of the United
States navy, visited Korea and secured a treéty of
friendship between the United States and Korea by
which American vessels were given access to its treaty
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ports and the safety of American vessels and citizens
assured. This was followed by treaties with Germany
and Great Britain in 1883, Russia and Italy in 1884,
France in 1886, Austria in 1892, and China in 1897.
The formation of the treaty between Korea and the
United States in 1882 was immediately followed by a
visit from a Korean embassy to Washington, sent to
exchange ratifications of the treaty. From this time
forward Korea was opened to foreign trade and West-
ern civilization, and the Korean government estab-
lished its legations in the United States and other great
commercial nations. With the opening of the treaty
ports and the establishment of commerce an official
record of Korean imports and exports began. This
shows imports in 1884 amounting to about $800,000
and exports amounting to $475,000. By 1890 imports
had grown to $3,850,000 and exports to $2,975,000.
In 1894 imports and exports fell considerably below
those of 1890, but in 1897 again increased, being for
that year of imports about $5,000,000 and exports
about $500,000. In 1902 the imports at the treaty
ports amounted to about $7,000,000 and the exports
of merchandise to about $4,200,000. In addition
to this, exports of gold amounted to over $2,000,000,
while the imports and exports at other than treaty
ports are estimated as being sufficient to bring the
total commerce of 1902 up to fully $15,000,000, exclu-
sive of gold exports, which, as above indicated,
amounted to about $2,000,000.

The most important articles in the export trade are
rice, which shows an annual exportation of more than
$1,000,000; beans, $500,000; ginseng, nearly $500,000;
and hides, about $100,000 in value in the latest avail-
able year. Of the importations, cotton goods form the
largest item, from $3,000,000 to $3,500,000 per annum;
silk piece goods imported from Japan and China amount
to $600,000 per annum; kerosene oil, about $300,000;
railway materials, about $250,000; mining supplies,
about $200,000; and bags and ropes for packing, $150,-
000. Of the cotton goods imported in 1902, British
shirtings formed the largest single item, amounting
to $800,000; British and American sheetings, $260,000;
Japanese sheetings, $350,000; Japanese piece goods and
yarn for use in manufacturing cotton cloths, $800,000.
Korea, like China, is now drawing considerable quanti-
ties of cotton yarn from Japan, and considerable sup-
plies of cotton manufactures. Great progress is being
made by Japan in the manufacture of cotton, and in
addition to supplying cotton cloths to China and Korea
in large quantities it is now supplying the cotton
yarns which are used in household manufacture as
well as in certain of the cotton mills which exist, and
are proving quite successful,

The foreign commerce is carried on through the
treaty ports of Chemulpo, Fusan, Wonsan, Chinampo,
Mokpo, Kunsan, Masampo, and Song Chin. Chemulpo,
which is located on the western coast of Korea, about
midway from its southernmost point to the northern
boundary, has by far the largest commerce. Its im-
ports in 1902 were reported at $1,250,000 out of a total
of $1,920,000. The exports of Chemulpo, however, are
very much less than those of other ports, being $45,000
in 1902 out of a total of $1,830,000. Its pre-eminence
over the other treaty ports as a point of importation
is due largely to the fact that it is of itself a consider-
able city with a comparatively large foreign popula-
tion and is in direct railway communication with the
capital of Korea, Seoul, which is only 35 miles distant.

The principal imports in 1902, stated in United States
currency, are as follows: Shirtings, gray and white,
$860,000; silk piece goods, $480,000; cotton yarn, $490,-
000; American kerosene, $385,000; Japanese sheetings,
$360,000; Japanese piece goodcs, cotton, $325,000; Brit-
ish and American sheetings, $285,000; grass cloth,
$285,000; railway plant and material, $230,000; bags
and ropes for packing, $150,000; mining supplies, $230,-
000; clothing and haberdashery, $100,000; provisions,
$95,000; matches, $90,000; saké samshu, $75,000; sugar,
$74,000; machinery, $70,000; cotton wadding, $60,000.

P

The Current Supplement.

The current SuppLEMENT, No. 1473, opens with an
admirably illustrated article on the canalization of
the Elbe and the Moldau. Mr. O. Chanute presents an
excellent discussion of aerial navigation from the his-
torical standpoint. Emile Guarini describes the Dick
system of lighting trains by el‘eétricjty.‘ l“Coloring of
Metals” is the title of a paper by Paul Malberbe on
a subject which is of considerable technological im-
portance. A simple explanation of the N—Pays is given
for the benefit of those readers who have not been
able to follow the more technical articles which have
thus far appeared. Mr. Foster H. Jenings begins a
very thorough treatise on Korean headdress, which
is well illustrated by pen-and-ink drawings.

@

Workmen are installing the wonderful floral clock
at the World’s Fair. The steel framework, which was
made in Milwaukee, Wis., is being placed. The flowers
that will conceal the mechanism are in pots in the

greenhouses, and will be installed about April 15. The .

dial of the clock is 112 feet across.
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THE NEW VICKERS-MAXIM 9.2-INCH WIRE-WOUND
GUN.

The powerful weapon which we illustrate on the
front page of this issue is a good representative of
the latest improvements which have been introduced
into heavy ordnance, with a view to securing at once
greater range, increased penetration, and a higher
rapidity of fire, without adding materially to the
weight of the piece. The theory of design and meth-
ods of construction by which these results have been
secured are not by any means peculiar to this piece,
inasmuch as they have been followed by gun makers
for many years; but the significance of this 9.2-inch
gun is that in it we see what is, perhaps, the most
successful combination of these qualities that has yet
been attained. Although this gun weighs only 28 toas,
and has a service rapidity of fire of five rounds in a
minute and a half, it has a power of penetration at
3,000 yards (the minimum fighting range of to-day) ap-
proximately equal to that of the 13l-inch English gun,
of more than twice the weight, of a dozen years ago.

The immediate cause of this increase in efficiency is
the greater velocities that are secured with modern
guns; and the increase in velocity is due to the en-
largement of the powder chamber, the use of slow-
burning powder, and the lengthening of the bore, so
as to enable the products of combustion as they are
given off by the burning powder to exert their accele-
rating effect upon the projectile for a longer period and
with a higher average pressure. To such a successful
point have these principles been carried, that the latest
types of gun, such as the one herewith shown, have
fully fifty per cent greater velocity than the guns of
ten or fifteen years ago. The gun weighs 28 tons, has
a total length of 37.2 feet, a bore of 9.2 inches, and
measures 36 inches in external diameter at the breech
and 18 inches at the muzzle. It fires a 380-pound pro-
jectile with a muzzle velocity of 2,900 feet per second,
and a muzzle energy of 22,160 foot-tons. The penetra-
tion of wrought iron at the muzzle is 37 inches, and at
the minimum fighting range of 3,000 yards its projectile
striking squarely would pass through 11 inches of
Krupp steel, so that the water-line armor of practic-
ally every battleship afloat would be penetrable by
this gun. )

The piece is built by the wire-wound method. It
consists of an inner tube containing the powder cham-
ber and the rifling, over which is shrunk a heavier in-
closing tube of gun steel, and upon this is wound,
under very high tension, the wire upon which the gun
mainly depends for its tangential strength. Over the
wire is shrunk on a single heavy jacket, which extends
from the breech for nearly two-thirds of the length of
the gun, and a chase hoop, or tube, which extends to
the muzzle, which latter is slightly swelled to a large
diameter, to give the extra reinforcement needed to
prevent splitting at this point.

The breech mechanism is shown very clearly in our
illustrations. The whole of the breech action, namely,
unscrewing the plug, withdrawing it, and swinging it
clear of the breech box, is accomplished by the contin-
uous rotation of the hand-wheel shown to the right of
the breech. The breech plug is of the same type as
that used in our navy. It is threaded in segmental
portions on steps of varying radii, an arrangement
which enables three-quarters of its circumference to
be threaded, and to be available for meeting the longi-
tudinal thrust on the block. The ordinary type of
block has only half of its circumference threaded, so
that the new type of plug may be made proportionately
shorter than the old. This shortness of the plug en-
ables it to be swung clear from the breech as soon as
it is unscrewed, thus saving the time occupied in the
old type of block in withdrawing the plug in line with
the axis of the gun, before swinging it clear of the
breech box. :

Another element of interest in this gun is found in
the fact that it is built upon the same principles and is
of the same general efficiency as the Armstrong gun,
with which nearly the whole of the Japanese navy is
armed; although it should be understood that this par-
ticular caliber of gun is not used by the Japanese,
whose battleships and cruisers are armed with the 12-
inch, 8-in¢h, 6-inch, and 4.7-inch Armstrong guns. The
9.2-inch gun, however, forms the primary armament ot
the British cruisers, and the intermediate battery of
the latest types of British battleships, justas the 8-inch
gun occupies the same place in the respective classes of
ships of our own navy. The latest British designs
carry eight of these 9.2-inch guns in four barbettes, in
addition to the primary armament of four 12-inch
guns—an impressive evidence of the vast increase in
the offensivé power of warships, due to the improve-
ment of ordnance and the increase in displacement.

- O

Underground hospitals and mule stables, methods
of ventilating and draining mines, of robbing pillars,
and flooding with culm are illustrated in an interest-
ing world’s Fair exhibit made by the Pennsylvania
commission in the Palace of Mines and Metallurgy at
the World’s Fair.
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T ovresporulence,

A Letter from Leo Stevens.
To the Editor of the SCIENTIFIC AMERICAN:

1 have decided not to enter the airship contest at
St. Louis. The speed expected is too great. The man
who enters this contest has everything to lose and
nothing to gain.

The rules call for a speed of at least 20 miles per
hour. This is impossible.
with the Exposition Company.

I think the rules might have been modified just a
little. For instance, the man making best time should
be allowed to take first prize, second man second prize,
and third man third prize. There would then be some-
thing in sight. Many Americans would certainly
enter.

I will continue experimenting in this vicinity dur-
ing this year and will prove what the American can do.

Aeronaut LEO STEVENS.

New York, March 5, 1904.

[The rules governing the airship competition at St.
Louis have, we understand, recently been modified, so
that the speed required is now 183 miles an hour, and
the course to be covered 10 miles.—EDb.]
B

Draper’s Specula Test,

To the Editor of the SCIENTIFIC AMERICAN:

A paper by myself upon the above subject was pub-
lished in the SuppPLEMENT, page 23232. A criticism by
Mr. Edmund M. Tydeman appears in the ScCIENTIFIC
AMERICAN fer November 14 page 348. Residence in
Australia precluded earlier rejoinder.

In my paper, by a purely analytical method, devel-
oped step by step from first principles, and given in
extenso to enable the results to be checked, the connec-
tion between variation of ordinate and variation of the
rosition of the axial intersection of a ray after reflec-
tion from a parabolic surface is demonstrated. The
results are compared with those computed for identi:
cal conditions by Draper’s rule, and the latter is
proved to be 50 per cent in error.

Mr. Tydeman in his strictures has whoily failed to
grasp the significance of the third (III.) premise,
clearly expressed, of the analysis, or to assimilate
the subsequent treatment. Mr. Tydeman misquotes.
In the second paragraph the factors represenied by x
and 2 are transposed; by this and the succeeding quo-
tation a serious false issue has been raised. In the
next instance the expression the ‘“constant H P”
(italicized in the letter) is substituted for the correct
definition—“normal”—used by me. The position of
the critic that the angle contained by an incident and
reflected ray is not bisected by the correlated normal
(not ‘“‘constant” as wrongly quoted) D H to the re-
flecting surface is, of course, untenable. The matter,
although a most essential point, is, optically, elemen-
tary; bisection is the corollary of Newton’s second
axiom in optics, hitherto unquestioned.

In the same paragraph Foucault’s and Draper’s meth-
ods are classed together as though identical; they
differ broadly, as all who have used both know, and
as recourse to the original memoirs will prove. In
compilations they are not infrequently erroneously
conjoined. My paper deals specifically with Draper’s
formula.

In the last paragraph Draper’s formula is defended
by attributing error to rules differing from it.

The errors and misapprehensions indicated wholly
vitiate the criticism, and confirm the opinion that the
reputation of the reflecting telescope, as an instrument
of precision, has suffered by the unquestioning accept-
ance, without investigation as to their genesis, of “au-
thoritative” formule.

It is assumed that the original will be compared by
those interested. JAas. ALEX SMITIL

Melbourne, January 13, 1904.

Actinice Light.
To the Editor of the ScruNTIFIC AMERICAN:

An article on “Some Experiments with Actinic
Light,” by J. W. Kime, M.D., appeared in the ScIEN-
Tirie AMErRICAN for June 20, 1903. There are in this
article several very misleading statements and errone-
ous conclusions. Soon after its appearance, having
occasion to prepare a paper for the Scientific Society
of the Ohio University, with the help of Mr. J. O.
Wright, assistant in the department of physics and
electrical engineering, I prepared to demonstrate the
fallacies of Mr. Kime, and to set forth the correct views
of the subject. This was done by citing authorities,
by a number of experiments, and by the use of lantern
slides showing the effects of light under a number of
different conditions.

In this communication I only desire to select from
the paper above referred to a few points, which will
sufficiently show forth Mr. Kime’s mistaken notions
about actinic light.

In the very first paragraph we read, “the light of
the sun is composed of three distinct kinds of rays,

The prize is perfectly safe
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luminous, heat, and chemical, or actinic.” TItalics are
mine. Now, the fact is, the only inherent physical
difference in light waves so called, is one of wave
length. Moreover, the very same rays may produce all
three of the effects named, though in varying degrees
depending on the wave 'ength. Electro-magnetic waves
of the magnitude of sound-producing air waves are
now utilized in the transmission of wireless messages;
when they are much shorter, and approach the infra-
red, but still too long to affect the sense of sight, they
begin to produce heat. Still shorter, produce more
intense heat effect, When we come into the region
of A = 0.8 g (micron), we have the first visible por-
tion of the spectrum. As the waves become shorter
and shorter, the color changes through orange, yellow,
green, blue, indigo, to violet, A = 0.36 g, the heat effect
in the meantime decreasing and the actinic effect in-
creasing. Passing out into the ultra-violet invisible
rays, the chemical action continues to increase; indeed,
it is those radiations whose wave lengths are below
0.36 micron -which produce the greatest part of the
total chemical effect of a given beam of light. Con-
tinuing down the scale, we reach the extremely short
waves, which exhibit the properties attributed to the
X-rays. °

It is at least misleading to speak of “those bands of
the spectrum which are rich” and ‘“those which are
poor” in certain rays. It leaves the impression all the
time that a mixture of rays of very different properties,
regardless of wave length, is to be understood. Color
itself is subjective, the physiological and psychological
effect of wave length. Therefore it is absurd to speak
of a color being rich or poor in heat or actinism.

In Mr, Kime’s fifth paragraph he explains that col-
ored strips of glass corresponding to the spectrum
colors were used. “In this manner,” he says, “we ob-
tained a true photograph of actinic light,” etc. In
his sixth paragraph we read, “we are unable to recog-
nize any difference whatever between the open space
(no colored glass) and the blue glass.” Also, he says
less light passed through clear glass (one thickness)
than either the clear space or the blue glass. These
statements will be examined further down. In the next
paragraph he concludes from his observations just
quoted that “blue glass cuts off no chemical light,”
and that “the ultra-violet rays are either not markedly
actinic, or that blue glass does not retard their pas-
sage. It is very evident one hundred per cent of actinic
light has reached the plate through the blue glass.”
He also finds no regularity of actinic effect. “The
yellow,” he informs us, ‘“transmits an appreciable
amount, and the green just enough to be seen. From
this point we jump from almost zero in the green to
one hundred per cent in the blue.” “In the violet,”
again, “we drop back to almost the same percentage
as in the yellow.” S And now to the profound and
revolutionary conclusion that “wave length has nothing
tc do with determining the chemical activity of light.”
From this list of insufficient and erroneous data he
further generalizes: “It is apparent from our photo-
graphs that color, independently of wave length, in-
fluences the chemical action of light.” In all cases the
italics are mine.

In the paragraph headed “Experiment No. 2,” Mr.
Kime either does not say what he intends, or else he
does not know exactly what his photographer did. He
informs his readers that No. 2 is a positive, yet im-
mediately says it was taken on sensitized paper, just
as No. 1 was taken on a dry plate. If this last is true,
then No, 2 is a negative, just as No. 1. But anyone
with the most rudimentary knowledge of photography
knows that No. 2 is a positive, as stated at first. If
so, then it was never printed through the glass strips
as was No. 1. Moreover, a glance at once shows that
No. 2 was obtained as a positive print through the
negative corresponding to No. 1. The No. 1 may also
have been made on paper as well as on glass. I do not
see how we can do better than count as worthless all
conclusions and inferences about relative actinic values
when based upon experiments made, apparently, in
darkness of the most elementary laws of light. We
are also unable to make any extenuation, however con-
clusive the author of these experiments would have his
results appear, in that they were ‘“confirmed by re-
peatedly going over the experiments, and always with
like findings.”

Now to illustrate by a few notes from our own experi-
ments the results obtained therefrom. In timing the
exposures a seconds pendulum was used, being ar-
ranged so as to indicate magnetically its successive
passages. In the development exactly the same kind
of plates and developer were used throughout, and
subjected to the same length of development where
results in any way depended upon these conditions.

Two sets of negatives were made with 1.5 seconds ex-
posure and 2 minutes development, under colored films,
arranged to give six of the seven spectrum colors.
The one set resulted from exposure to sunlight, dif-
fused, and no glass intervening; the other set was ex-
posed through four thicknesses of glass. In the posi-
tives the colors, beginning at the left in each, were
red, orange, yellow, green, blue, and violet, the indigo
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being omitted. There was observed a slight actinic
effect through the red; orange, yellow, and green, prac-
tically none; blue and violet are alike strongly actinic.
This photograph differed from Mr. Kime’s result, as
well it might. The effects in both sets are equally
strong, both in the negative and in the print. The in-
tervening glass, even four thicknesses, caused no
difference capable of detection by this means when the
visible portion of .the spectrum, or that which appar-
ently represents it, is employed. It is well known,
however, that glass does have a powerful absorptive
effect on those waves lying in the ultra-violet section,
so that prisms and lenses made of quartz should be
used when studying this ‘portion. For convenience the
above colors are 5, 7, 20, 30, 23, 28.

Another positive was made from a negative taken
through six films arranged to represent the spectrum,
and exposed six seconds, developed five minutes. The
colors were 6, 17, 8, 10, 11, 27. Here the red, orange,
yellow, and green cut off all actinic rays. The blue and
violet only slightly absorb them.

Still another positive was made through seven films,
16, 7, 21, 30, 22, 12, 29. In this the red showed slight
effect, orange none, yellow strong, green none, blue
and indigo same as the yellow, none of them being
100 per cent. The violet absorbs a large part of the
actinic waves. This supposed spectrum would be
considered quite anomalous, did we not bear in mind
that we are using colored films instead of the true
spectrum.

Other photographs were made which showed the
actinic effects of the wave lengths in the true spectrum
of the voltaic arc. The spectrum was produced by
projecting the light from the crater of the electric
arc through a glass prism. The visible portion of the
spectrum was about three feet long and one foot deep,
so that ample room was given for studying the effects
in the various bands, and indeed for several positions
in the same color. Reference marks were made on
the screen, so that the same positions could be used
with accuracy any number of times. Mr. Wright con-
structed an apparatus for exposing successive parts of
the same plate in successive parts of the spectrum.
His arrangement permitted as many as ten exposures
on the same plate.

We made a photograph to show the results in infra-
red, red, orange, yellow, green, blue, indigo, two posi-
tions in the violet, ultra-violet. The negative and print
showed nothing for infra-red and red, orange very
faint, yellow sli—htly stronger, still more intense in the
green; neither plate nor print shows any difference for
the blue, indigo, violet, and ultra-violet, It is known,
however, that the effect does actually increase into the
ultra-violet before beginning to decrease again.

A photograph from red, orange, yellow, green, blue,
indigo, two in violet, ultra-violet, and ultra-violet taken
far out, perhaps 12 inches beyond the last of the visible
violet, showed a perceptible diminution of actinic in-
tensity in the last band.

The conclusions from these data are obvious. It is
certainly "altogether unreliable to use colored glass or
colored films to represent thespectrum. Their coloring
matter may absorb some of the waves corresponding to
their own apparent color, or let pass waves not corre-
sponding to their color, or both. The experiments cited
show that different films of apparently like color pro-
duced quite diverse photographic results. Further, it
is certainly clear that there is no irregularity in the
actinic effect, but rather that it increases progressively
even to A= 0.36 u, or less, from which point it begins
to decrease. Wave length, and not color, determines
the actinic effect, as it does every other property of
electro-magnetic radiation. A. A. ATKINSON.

Physical Laboratory, Ohio University, Athens, Ohio.

A Union Building for New York Engineers.

With the present of $1,500,000 made recently to the
Mechanical, Mining and Electrical Engineers of this
city, and the Engineers’ Club, steps were immediately
taken toward the completion of plans for a union build-
ing, which the gift provides for. The building will
have a 125-foot frontage on West Thirty-ninth Street,
and will be backed by the new Engineers’ Club build-
ing—a separate structure opposite the new Public
Library on West Fortieth Street. It will probably be
twelve stories high, and besides spacious headquarters
for the three national engineering societies, there will
be several auditoriums of various sizes, one of which
will seat 1,200 to 1,500 people; an engineering museum;
and a library having at the start 50,000 volumes, and
which, in co-operation with the Public Library, will bs
the finest technical library in the world.

The three societies, each of course maintaining its
identity and autonomy, will need considerable room
in the new building, which it is hoped to have com-
pleted by 1906. These societies have to-day a com-
bined membership of over 9,000, and they are growing
at the rate of from 10 to 15 per cent. annually. Be-
sides these societies, there are other technical societies
having some 5,000 members engaged in all branches of
civil, mechanical, electrical and municipal engineer-
ing, whom it is desired to accommodate.
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THE ABRUZZI POLAR EXPEDITION.—IL*
Great interest attaches to the Abruzzi polar expedi-
tion in view of the fact that it was conducted by His

* Areview of “Onthe ‘Polar Star’ in the Arctic Sea,” by his Royal
Highness Luigi Amedeo of Savoy, Duke of the Abruzzi. New York : Dodd,
Mead & Co. 1903. Two volumes.

ot

Dr. Cavalli Prepares the Rations.

Scientific American

Royal Highness Luigi Amedeo of Savoy, Duke of the
Abruzzi, and a member of the Italian royal family.
The object of the expedition of the “Polar Star” was
to sail as far to the north as possible along some coast
line, and then to travel on sledges toward the pole,
from the place where the winter had been passed. The

Marca 26, 1904.

pole was not reached by the sledge expedition, led by

Commander Cagni, but he pushed on to a latitude which

no man had previously attained, and proved that with

determination and sturdy men and a number of well-

selected dogs the frozen Arctic Ocean can actually be
(Continued on page 254.)

-

Christmas Dinner.

The ¢ Polar Star’’ Abandoned in the Ice.

Dragging the Kennels up on the Beach.

T o

Landing the Stores While the Ship Was Nipped by the Ice.
THE ABRUZZI POLAR EXPEDITION.—I.
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View of the Camp from the West,
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THE HUDSON RIVER TUNNEL.

Scientific American

1890 an English company took up the work, using an

March 11, 1904, marks the successful culmination 0f excavating shield, and working from the Jersey end
the work begun thirty years ago on the Hudson River carried the tunnel forward to within 1,500 feet of the
tunnel. On that day the junction was made between old New York heading. Again the work was abane

the New Jersey heading and the old New
York section of the north tube and Mr. Will-
jam G. McAdoo, president of the New York
and New Jersey Company, was accorded the
honor of being the first man to pass from
Jersey City to New York under the Hudson
River. The progress of this tunnel from
its inception up to the present time has been
periodically chronicled in these columns, so
that our readers will not need a lengthy ac-
count of the undertaking, but a brief
résume of the principal events which mark
the history of this great engineering enter-
prise may be in order.

The original projector of the tunnel was
Mr, Dewitt Clinton Haskin, under whose
direction the work was begun in 1874. A
shaft was sunk at Fifteenth Street, Jersey
City, and at the foot of Morton Street, New
York, and from the bottoms of these shafts
twin tunnels were run out under the river.
In carrying out this work no excavating
shield was used, as it was thought that the
silt was sufficiently compact to hold its posi-
tion until the two-foot brick lining was set
in place. This surmise proved incorrect, and
it was found necessary to use a five-foot pilot
tube, which was pushed ahead of the main
tunnel and used as a center for radial braces,
which supported the tunnel wall under con-
struction. The work was carried on without
serious accident until in July, 1880, the shal-
low layer of silt between the tunnel roof
and the river gave way under the pneumatic
pressure in the tunnel, and the inrushing
water drowned twenty of the workmen. The
work was then continued half-heartedly for
two years, when, with 2,000 feet of the north
tunnel completed, it was abandoned. In
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doned until 1896, when the New York and New Jersey
Company took charge of the work, and in 1902 began
the work which has since been carried out to its pres-
ent successful issue, This magnificent engineering
achievement of Jacobs and Davies, en-
gineers of the New York and New Jersey
Company, in accomplishing that which had
twice before been attempted and abandoned,
is deserving of highest praise, particularly
in view of the fact that difficulties were met
and successfully overcome, which the other
companies did not encounter and which, in
fact, the engineering world has never before
been called upon t0 master. The work had
progressed only a few hundred feet when
rock was encountered in the lower part of
the tunnel. The excavating shield in use,
the one that the English company had in-
stalled, was designed to be forced through
silt, and it would merely have crumpled
into a shapeless mass if it had been forced
against this rock barrier. It was necessary,
therefore, for the workmen to advance
beyond the cutting edge of the shield, and
blast out this roek before moving the shield
forward. If the rock had covered the entire
face of the shield, this would have been a
comparatively easy matter; but the engineers
were confronted by the unique problem of
driving the floor of the tunnel through rock
and the roof through silt. To meet these
conditions, it was found necessary to build
an apron out in front of the shield, which
would protect the workmen from the silt
above. This apron, as shown in one of our
illustrations, extended from side to side of
the tunnel shield near its center line, and
projected forward about 6 feet. It was built
of 34-inch steel plates laid on brackets
formed of 12-inch I-beams. This apron
enabled the workmen to attack the rock
without fear of being smothered by an
avalanche of the soft silt abcve. KEven with

The New Shield at Morton Street, Which is to Continue the Tunnel Under the City.

Sectional View, Showing the Course of the Tunnel Under the Hudson River.

THE HUDSON RIVER TUNNEL.
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this protection the work was not without danger, as the
rock varied in height from 1 to 16 feet. Fortunately,
no casualties resulted, and the passage was slowiy but
steadily forced through the rock reef. With this danger
past, the remainder of the work was comparatively
simple, and the tunnel was rapidly pushed on to the
New York heading.

As the work advanced, the course of the tunnel was
carefully plotted out, and the excavating shield was
steered by increased pressure in one or another of the
hydraulic jacks, in order that it should be brought
into perfect register with the brick lining of the New
York heading at the point of juncture. So careful
were these calculations, that when the shield met
this heading, the lateral alinement was found to be
almost perfect; but vertically, an error of a few inches
was made. This break is temporarily sealed with
blocks of wood driven into the silt above the shield,
as shown in one of our photographs.

‘While the shield was being operated by the English
company, it was noticed that instead of remaining
stationary on its axis, it was gradually turning clock-
wise as viewed from the front. Every effort was made
to stop this movement; but it continued, until now,
having traversed 3,400 feet of silt, it presents the
appearance illustrated, with the vertical plates lying
almost horizontal. This curious action was probably
due to a slight deflection of the plates in front of the
diaphragm of the shield, which tended to turn the
shield through an imperceptible angle every time it
was jacked forward, and these slight deflections gradu-
ally accumulated until they became quite noticeable.
The tunnel has an internal diameter of 18 feet 1%
inches, and is lined with cast-iron segments 11 inches
thick, braced with webs and formed with inwardly-
projecting flanges,
which provide means
for firmly bolting the
sections together. At
present a pressure of
22 pounds per square
inch above normal is
still maintained in the
greater part of the tun-
nel, to prevent water
from seeping through
the joints of the
lining, which have
not yet been calked up.
The shield must now
be dismantled, and the
cast-iron sheathing or
lining run out to join
the brick lining of the
old heading. The shell
of the shield, however,
cannot be removed, and
will be buried behind
the cast-iron lining, a
final sacrifice to the
work it has served so
long and faithfully.

Some further work
remains to be done on
this tunnel before it
will be finally com-
pleted. The English company, in order to save the
cost of cartage, spread the silt, as it was excavated,
over the floor of the completed section, and as a con-
sequence a large part of the tunnel on the Jersey side
is more than half filled with this material, and it must
all be removed before the work of laying car tracks
can be commenced.

The south tunnel, which is being run parallel to the
completed tunnel, is also being excavated from the
New Jersey side, and is now well under way. A
distance of three-quarters of a mile remains yet to
be tunneled. A new shield was built for this work,
and in anticipation of the difficulties encountered in
the north tube, it was provided with an apron, which
can be moved out in front of the shield to permit
blasting out rock in front of the cutting edge.

We illustrate herewith a new shield, now in posi-
tion, which will continue the north tunnel through the
city under Morton Street and Ninth Avenue to Tenth
Street, where the New York station is to be built.
The course of this tunnel, together with the proposed
extension, is shown in the accompanying map. The
purpose is to continue the tunnel up Tenth Street to
Sixth Avenue, and thence up to Herald Square, with
intermediate stations at Greenwich, Fourteenth, Eigh-
teenth, Twenty-third, and Twenty-eighth Streets.

These tunnels are intended only for the use of elec-
tric cars, and not, according to the popular misappre-
hension, for heavy railway trains. It is the opinion
of the engineers that the silt foundation is too soft
to permit the passage of heavy weights through the
tunnel. The silt, though very compact under the
weight of the water above, nevertheless has the prop-
erties of a viscous fluid, and it is feared that it would
yie'd under the impact and weight of a heavy steam
or electric locomotive. Such yielding, though but

Proposed Extension of the
Hudson River Tunnel.

Scientific American

little, would place a tremendous bending strain on
the cast-iron lining, above that it could bear, and ever
so slight a rupture would result in dire consequences.

A combined elevator and air lock is in use at
the head of the New York shaft. The elevator
shaft ends in an air lock at its upper end, and
the circular platform of the cage, when in its high-
est position, completely closes the mouth of the
shaft, and forms the bottom of the air lock. As the
compressed air is released from the lock, this plat-
form is forced snugly in place, making an air-tight
closure. The cable by which the elevator is sus-
pended must, of course, pass through the top of the
air lock, and to prevent leakage of the compressed air
it is incased in a long stuffing box. The movement
of the cable through this stuffing box is so slow as not
to seriously wear the packing.

———en e el Py
THE ABRUZZI POLAR EXPEDITION.—I.
(Continued from page 252.)

crossed to the highest latitude. Besides attempting
to reach the highest possible latitude, the expedition
was also calculated to take observations on gravitation
and terrestrial magnetism, and also to enlarge our
meteorological and hydrographical knowledge of the
localities which were to be visited and to collect as

much information as possible with regard to the flora.

and fauna of Franz Josef Land.

Dogs are undeniably the most useful animals for
man in his Polar expeditions where sledges must be
dragged over the ice of the Polar Sea. They have this
advantage also, that, unlike horses and reindeer, they
readily eat their fellows. Their weight is small, and
they can be easily carried on light boats or on ice
floes. As the Danish government has forbidden the
exportation of dogs from Greenland, it was decided to
bring them.from Western Siberia, and an order was
given in July, 1898, for one hundred and twenty dogs.

The vessel selected was a whaler about to start for
the seal fishery. The “Jason” as she was called, could
carry 570 tons of cargo, was 131 feet long, 30 feet 6
inches wide, and drew about 16 feet. Her engines
were of 60 nominal horse power and gave a speed of
from 6 to 7 miles an hour. The ship had a new boiler
and carried a spare propeller and rudder. Many changes
were required to be made. Stanchions were placed in
the hold, the lower deck, which is movable in a sealer,
was firmly fixed, the masts were changed, and the ves-
sel was transformed from a bark to a barkentine. As
the object of the expedition was to reach that spot on
the surface of the earth near the zenith of which shines
a star, known to all from the man of learning to the
peasant, what name could have been more appropriate
to the ship than “Stella Polare”? So the “Jason”
became the ‘“Polar Star.” The expedition consisted
of His Royal Highness the Duke of the Abruzzi, Capt.
Cagni, Lieut. Querini, Dr. Molinelli, Capt. Evanson,
who navigated the vessel, three officers, four Alpine
guides, and eight sailors. The expedition took with it
supplies for four years and a preference was given to
those kinds of food which had been chosen by Nansen
for the first expedition of the “Fram,” and Sverdrup
had chosen for the second. As much variety as possi-
ble was aimed at in the choice of the supplies, so as
to avoid tiring the palate. Food was divided into
cases of 55 pounds each, containing the same variety,
so that the contents would be accurately known at all
times. Plenty of furs, coats, and woolen garments
were taken. Special attention was given to caps, gloves,
gauntlets, stockings, and shoes, so that all conditions
of weather could be met. Stoves, tents, sledges, dog
harness and firearms were also liberally provided, and
440 pounds of gun-cotton for blasting the ice were also
taken. Great care was taken in the selection of the
scientific instruments. Four balloons were provided,
of varying shapes. Two of them were selected for
actual use in the expedition. They were packed in
crates to allow the air to circulate and were placed on
deck along with the apparatus for producing hydrogen
gas, and a small boiler. Thirty-six iron tanks contain-
ing about twelve tons of sulphuric acid were placed in
the center of the deck in an inclosure lined with lead
and provided with a gutter so as to prevent the acid
from burning the boards of the deck in case of leakage.
Six tons of iron filings completed the aeronautical
outfit.

The “Polar Star” left Christiania on June 12, 1899,
and Archangel was reached on June 30, where the dogs
were embarked. Two rows of cages, one above the
other, were built against the bulwarks of the ship on
both sides. The first row rested on the deck, the other
was one yard above it, and these cages were separated
by wooden partitions. Four dogs were placed in each
and chained to the corners so that they could not bite
each cther. As the cages and their floors were covered
with gratings and tarpaulin, they could be frequently
washed and the dogs were kept dry. The final depart-
ure of the expedition occurred on July 12 and three
days later they met ice for the first time, and on July
20, the misty outlines of Northbrook Island were
sighted; the Emperor Franz Josef archipelago lay be-
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fore them, and the huts left by Jackson’s expedition
were discerned. Provisions for eight months and five
tons of coal were landed, so that in case of any mis-
fortune to the ship which would necessitate a retreat
these stores would enable the explorers to subsisy
until the following summer. Various observations
were made and on July 26 the trip was resumed. On
August 5 a vessel was sighted and there was little
question that this was the “Capella.”” The “Polar Star”
siznaled to know if the Wellman expedition was on
board. A launch in which a man who had the appear-
ance of an invalid was lying, with one leg stretched
out, left the “Capella” and went toward the “Polar
Star.” Although very dissimilar from the photographs
which the Duke had seen in the newspapers, he recog-
nized Wellman. The latter was lifted on board and
he was helped into the saloon. Other members of his
party accompanied him. It seems that Wellman had
met with an accident shortly before arriving, so that
the expedition was forced to return, as it had lost some
of its provisions when pressed by the ice floes and it
had reached its highest latitude near the above-men-
tioned island. After a few pleasant hours the two
ships sailed away, the “Capella” steering southward to
return to civilization, while the “Polar Star” steered
for Maria Elizabeth Island. On August 7, Prince Ru-
dolph Island was reached, the latitude being 82 deg.
4 min. The “Polar Star” thus reached with the great-
est ease the Emperor Franz Josef archipelago, which
in 1873 Payer had thought so difficult to approach. The
expedition disembarked in the Bay of Teplitz and its
members immediately set to work to prepare the win-
ter quarters. Kennels were built for the dogs, which
showed little affection and still less obedience. They
fear only the whip and water; for in the intensely
cold regions where they live, if they get wet, the water
freezes immediately on their bodies and forms a cuirass
which hinders every movement. The ice field driven
by the pack closed up the channel made by the “Polar
Star,” heeling her over about thirteen feet. The ship
was righted by means of some gun-cotton mines which
had been sprung on the left side, but the vessel dia
not remain long in normal position, as the ice again
succeeded in heeling her over. The ice field in the
bay driven by the ice pack had risen all around over
that which lay along the coast and had reached up to
the kennels, against the door of which some large floes
had been piled up, thus preventing egress. When the
dogs gave the alarm the crew ran to extricate them by
breaking the inner partitions and letting them out on
the side of the land. 'The vessel had also sprung a leak.
There was grave danger that -if the ice gave way the
beat would sink, and, therefore, they were obliged to
land with the utmost haste the stores for winter, and
to secure the necessary materials for building a dwell-
ing house. The outlook of a winter passed in this bay,
with but scanty resources, and of a retreat to be car-
ried out with still more scanty resources in the follow-
ing spring, was gloomy. It was hard to work on board
as the ship heeled over so much and the deck was
covered with ice. Disembarkation continued all that
day with the exception of intervals for meals. As the
ship still remained in the same situation, which had
not become more dangerous, and as all that was re-
quired to pass the winter had been rescued, they began
to disembark what would be wanted for the sledge
expedition, so that if the vessel was lost they would
still have the means of accomplishing the undertaking
for which they had set out. The heeling over of the
vessel had rendered life on board uncomfortable, and
any further pressure of the ice might have cast her on
her beam ends and obliged the expedition to abandon
her completely. It was therefore decided that it was
better to leave her and take up land quarters where
they would be safe from any sudden danger. The expe-
dition had been provided with two field tents which
would lodge the whole crew, though they alone would
not suffice to protect them during the winter, or to re-
sist the violence of the wind, but were strengthened
with additional covers, also of canvas, so as to form
air spaces between them, so that a sufficiently high
temperature could be kept up inside, and, if the outer
covering were made of stronger sail cloth, it would be
able to resist the wind. The canvas awning which had
stood on the deck, with the poles and cross-bars which
formed its framework, was well suited to stand over
the field tents. With the spars and the sails of the
ship the third tent was constructed which covered the
others. (To be concluded.)

Newton’s law of gravitation, which states that two
bodies attract each other with a force inversely pro-
portional to the square of the distance between them,
has been made the subject of an exhaustive investiga-
tion by Prof. Brown, of Haverford College, says the
Iron Age. He announces that his calculations show
Newton’s law to represent the motion of our moon
to within the one-millionth part of one per cent, and
states that no other physical law has ever been ex-
pressed with anything like the precision of the simple
statement of this one.
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A Bill for Establishing a Sliding Scale for Copies of
Patents,

A very obnoxious bill has been reported by the
House Committee on Patents, and is now before both
Houses of Congress. The matter in itself is a very
small one, but should this bill become a law, it will
prove to be a most vexatious measure and, instead of
facilitating and expediting the work of the office, it
will serve to embarrass and annoy inventors, and pro-
" duce a condition of affairs which is as unnecessary as
it would be intolerable. The bill as presented to the
House is as follows:

“Sec. 493. The price to be paid for uncertified
printed copies of specifications and drawings of patents
shall be determined by the Commissioner of Patents:
Provided, That the maximum cost of a copy shall be
ten cents for each unit of five pages, or fraction thereof,
contained in the specification and drawing of such
printed copy.”

‘We cannot but feel that this measure providing for
a sliding scale of cost savors of a petty and useless
economy, which should not for a moment be consider-
ed by Congress. Instead of interposing vexatious con-
ditions, every facility should be afforded inventors and
attorneys for procuring copies of patents with the
greatest possible ease and dispatch.

Copies of patents are now furnished at the general
rate of five cents each, The Commissioner claims, how-
ever, that a few patents are very diffuse, and show an
immense number of sheets of specifications and draw-
ings, ranging sometimes from 50 to 200 pages, and
that the price of five cents does not cover the cost of
publishing patents of this size. This may be per-
fectly true, but on the great majority of patents there
should be a good margin of profit to the Patent Office.
For example, we have taken at random one hundred
copies of patents which have recently come to hand;
estimating the value of the paper at five cents a pound,
which is more than liberal, we find that the cost of
the paper for the one hundred copies comes to 19
cents, or in short, that the cost of the paper, per copy,
averages less than two mills. It would seem that the
printing should not much exceed the cost of the paper;
in fact, a local printer has estimated the cost of the
mere printing and paper, not including the original
cost of plates, at about one and a half cents a copy.
It is apparent, therefore, from this, that the average
profit on the ordinary run of patent copies should far
more than make up the loss on the few patents of
excessive size which are issued.

Even if this department were run at a loss, which
has been questioned by the Patent Law Association of
Washington, which has begun a campaign against
the bill, certainly the outlay on the part of the Patent
Office is well expended, owing to the facilities which
are offered and which should be offered to the in-
ventors throughout the country. Attorneys through-
out the land are perfectly familiar with the difficulties
and delays now arising from the narrow policy already
pursued by the Patent Office with reference to patent
copies. Only 75 copies of each patent are printed, Of
this number 35 are sent abroad for distribution among
foreign patent offices and libraries. This leaves a
supply of only 40 copies for distribution throughout
this great and glorious land. The inventor himself
can only procure 10 copies of his own patent at one
time. The supply of copies is constantly running out,
and attorneys and inventors are being constantly sub-
jected to annoyance and delay incident to waiting
upon the pleasure of the Patent Office to print new
copies, or else they are obliged to have made hand
copies, which are quite expensive.

The proposed introduction of a sliding scale of cost
is quite out of the question in a great institution like
the United States Patent Office. This system has been
iried in England and has been abandoned as imprac-
ticable. In case the inventor writes to an attorney
ordering a number of copies distributed through dif-
ferent classes, it would be necessary, first, for the at-
torey to send a clerk to the Patent Office, have a
search made through the records, count the pages in
each patent ordered, form an estimate of the extra
cost of such patents as may have more than five pages,
write back to the inventor informing him of the amoun*
of the charge, and after all this work has been accom-
plished, has there been any saving to the Patent Of-
fice? No. A large force of clerks would be required
in the Patent Office, to ascertain the cost of copies
ordered and answer the many inquiries of attorneys
all over the country. Such an expense would greatly
add to the cost of obtaining the copies, and it is not
readily seen how the income of the Patent Office would
be greatly, if at all, increaseqd by such a vexatious
system. Considering that the United States Patent
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Office turned into the Treasury last year a surplus of
$193,556, the necessity for such niggardliness as is
shown in the proposed bill seems utterly inexplicable.

The Patent Office can well afford to bear a loss of
several thousand dollars a year, were such an amount
necessary, rather than subject the inventor and the
public to such an annoyance. If Congress feels that
the Patent Office should not be allowed the use of its
own income, let it increase the price of copies from
five to ten cents each; but let us have one uniform
rate for all copies ordered, and let an adequate sup-
ply be printed every week, so that the delays, annoy-
ances, and medieval methods now in vogue may be
done away with.

<O

COMBINATION LOCK FOR UMBRELLAS.
In order to prevent the misappropriation of umbrel-
las, whether intentional or otherwise, Dr. R. B. Waite,

of Springville, N. Y., has pro-’

vided a device which will in-
case the spring latch of an um-
brella, to prevent the umbrella
being opened by an unauthor-
ized person. The device is pro-
vided with a simple combina-
tion lock, which will render it
impossible for anyone not fa-
miliar with the proper combi-
nation to operate the latch.
The lock is so arranged that
the owner can open it in the
dark, the proper combination
being recognized by a number
of clicking sounds produced
when the lock is being oper-
ated. As shown in our illus-
tration, the device consists of
a casing which, at its lower
end, fits snugly onto the run-
ner sleeve of the umbrella, but
is formed with an enlarged
portion which covers the spring
latch. A number of disks are
held in the upper end of this
casing, between an indented
shoulder formed therein and a

A keyway is cut in each of
these disks, and it is only by
turning these disks until they
are all brought into alinement
with the key formed on the
runner sleeve, that the casing
can be pushed upward. The
disks are brought into position
by turning the casing a certain
distance in one direction, and then a certain distance
in the opposite direction, these distances being indi-
cated in each case by a predetermined number of
clicks, due to a spring pawl formed on the upper end
of the casing slipping into notches formed on one of
the disks. Our illustration shows the disks in the
alined position, and the casing partly moved upward.
It is evident that further upward movement of the
casing would result in pressing down the spring latch,
thus releasing the runner sleeve from engagement
therewith, and permitting the umbrella to be raised.

COMBINATION LOCK
FOR UMBRELLAS.

HARROW TOOTH AND SIMPLE FASTENING DEVICE. ,
The harrow tooth which is illustrated herewith is
adapted for convenient attachment upon a frame beam
of a harrow, and its construction, which is extremely
simple, is such as to prevent movement of the tooth
in any direction while, at the same time, permitting it
to be readily detached when desired. In the case of
» a double-pointed

tooth the con-
struction also
permits the

tooth to be
readily reversed
in position,
thus substitut-
ing a sharp end
of the tooth for
one that is worn
out. The shank
or body of the
tooth is formed
with two lugs,
that project
from opposite
faces of the
tooth. The
lower lug is
adapted to fit
under the angle-
iron frame of
the harrow, and
the upper Ilug

HARROW TOOTH.,
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cap which is soldered to the top..
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rests on the fastening device. This fastening device
or clamp consists of a U-shaped member, whose ends
pass through perforations in the vertical flange of the
angle iron. When the clamp is adjusted, it is per-
manently secured in place by means of nuts threaded
on to these ends, and bearing against the rear face of
the vertical flange. At the right in the illustration, we
show a tooth pointed at both ends, and it will be evi-
dent at a glance that this tooth may be applied oo
readily with either point in the downward or operative
position, This same construction may be advantage-
ously applied to secure cultivator teeth to the frame
beam of a cultivator. A patent for this invention has
recently been granted to Mr. John Y. Cooper, Rural
Route No. 5, Nashville, Tenn
——— > ————————————
VALVE MECHANISM FOR LOCOMOTIVES.

We illustrate herewith a new valve mechanism for
locomotives, which when the locomotive is starting
and climbing grades may be operated by the engineer,
to admit steam in the usual manner at both ends of
the cylinders, but when running or traveling down-
grade can be operated to admit steam only at the for-
ward or at the rear ends of the cylinders. Mr. Martin
Schilde, 432 Philip Street, New Orleans, La., is the
inventor of this valve mechanism. The accompanying
engraving shows in section two forms of Mr. Schilde’s
invention. The cylinder is provided with the usual
steam admission ports D and E, and the exhaust port
L, and in Figs. 1 and 2 these communicate through
ports in a plate G with the valve cylinder of the valve
F, which is connected by the valve stem J with the
link movement in the usual manner. The plate G
is secured to the bottom of the valve cylinder, and
by means of the rod H, which leads to the engi-
neer’s cab, may be moved to any desired position over

VALVE MECHANISM FOR LOCOMOTIVES.

the ports of the main or piston cylinder. With the
plate in its central position, as shown in Fig. 1, steam
will be admitted to the cylinder at either end. When
the valve F moves to the right, steam enters the cyl-
inder at the left end through ports A and D, at the
same time the left end of the piston cylinder is opened
through ports E and B to the valve cylinder, and
thence through ports ¢ to the outlet port L. When
the valve F is moved to the left, the conditions are
reversed. Steam enters the cylinder through ports B
and E, and the exhaust passes out through ports D,
A and € to L. When it is desired to admit steam only
to the forward end of the piston cylinder, the plate G
is moved to the position shown in Fig. 2, when the
port D is always in communication with the exhaust
port L through port A. Now, when the piston is
moved to the left, the port C is uncovered, permitting
steam to flow through £ into the cylinder; and when
it is moved to the right, the steam is permitted to es-
cape through ports E, ¢ and A to the exhaust port
L. It will be readily understood that when the plate
G is moved so as to bring the port C into regis-
ter with port D, the action will be reversed, steam be-
ing admitted at the left end of the cylinder only. In
Fig. 3 we show a modification of the construction, as
adapted for use with a slide valve. With the parts
in the position illustrated, port E is always in com-
munication with the exhaust L, through port P, and
port D connects first with the steam chest through
port O, and then ‘with the exhaust port L by way of
the cavity in the valve K and the port P. Steam
would he admitted to either end of the cylinder alter-
nately if ports O, N and M were brought into register
respectively with ports E, L and D. In order to ad-
mit steam to port E only, the plate would have to be
moved to the right until port M registered with port
E, when port D would be connected with the exhaust
through port R.
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BENDING DEVICE.

The accompanying illustration shows a portable
bending device for bending wrought-iron and steel
pipes, such as are used for conveying gas, water, steam,
and the like. The bending device is very simple, and
can be easily operated, and owing to its portability it
will be found very useful for bending pipes along the
route of a pipe line. The device comprises a beam,
formed at one end with a fork adapted to fit over the
pipe which is to be bent. Conical plugs are removably
zecured to each end of this pipe, and these plugs are
=ngaged by loops, which afford a means for attaching

BENDING DEVICE.

a pair of sheaves thereto. The cable passes over these
sheaves, and also over a sheave secured to the lower
end of the beam. The two ends of this cable are
hooked over a horn formed on the upper end of a rack.
which is slidably mounted on the beam. At its lower
end this racl: is held in a frame, which also carries a
lever device, by which the rack may be moved down
ward, exerting a pull on the cable to bend the pipe un-
til the desired curvature has been reached. In our il-
lustration the right-hand end of the pipe is broken
away to show the form of the plug used. It will be
observed that aside from being formed with a project-
ing pin, which closely fits into the bore of the pipe, the
plug is also provided with a sleeve, which fits snugly
over the exterior of the pipe. This prevents the end
of the pipe from losing its shape during the bending
operation. The inventor of this bending device is Mr.
Theadore Damm, care R. H. Smith, 606 Pennsylvania

Aveuue, West, Warren, Pa. :
——— .- ——

IMPROVED WINDMILL.
A patent has recently been granted to Mr. J. G.
Benster, of 910 Railroad Avenue, Moline, Ill., for a

IMPROVED WINIDMILL,

windmill of improved construction, which is designed
to insure a direct and full transmission of the power
aeveiloped in the wheel. The construction of the wind-
mill is clearly shown in the accompanying engraving,
in which the windwheel is partly broken away to show
details. The frame of the windwheel is mounted to
rotate on the upper end of a hollow mast. A hori-
zontal stud projects from the frame, and on this the
hub of the windwheel rotates. An eccentric disk
formed on the inner end of this hub has peripheral
engagement at the top and bottom, with friction
~oliers journaled in a vertically movable yoke. This
yoke is secured to the fov of the pump rod, which
passes down through the hollow mast. Two elliptical

-so that when the door is closed again, the lug
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springs hold the friction rollers in engagement with
the eccentric, so that when the windwheel rotates, a
reciprocating movement is imparted to the pump rod.
The vane which holds the wheel to the wind 1s jour-
naled to the frame of the windwheel, and on the lower
hub a segmental bevel gear is formed, which engages
a similar gear segment mounted on a stud projecting
from the windwheel frame. A weighted arm, which
extends from the hub of the latter segment, normally
holds these segments in such position that the vane
lies at a right angle to the windwheel. Means for
throwing the windwheel out of the wind are provided
in a segmental spur gear, also
formed on the hub of the weighted
bevel-gear segment, which engages
the teeth of a rack. This rack can
be drawn down by means of two de-
pending rods, thus rotating the gear
wheels and shifting the vane to idle
position; that is, to position parallel
with the plane of the windwheel.
The wings or sails of the windwheel
are formed of wood, and are held in
place by two concentric metal rings,
which are slotted to receive these
wings. The rings are supported by
spokes from the central hub. In
forming the slots in the rings, the
metal is struck up to form flanges,
which are bent around the wings
and hold them firmly in place. By
means of this simple construction it
is possible to readily replace an injured wing with a
new one whenever desired without taking the rest. of
the wheel apart.
—_—

MAIL BOX FOR RURAL FRLE DELIVERY ROUTES.

A mail box which is particularly adapted to meet
requirements that have arisen in connection with the
rural free delivery system has recently been invented
by Mr. Howard G. Leffingwell, of Severy, Kan. It will,
of course, be understood that in rural delivery systems
the mail boxes are placed along the delivery routes,
which in many cases are some distance away from the
houses of the owners. This box is, therefore, pro-
vided with means for automatically indicating to the
box owner that mail has been deposited in the box

- by the postman, and to the postman that mail has

been deposited in the box by the owner for collection.
As shown in the illustration, a balanced platform
is placed in the bottom of the box, and this is con-
nected Py a rod to one end of a lever pivoted near the
top ot this box, The other end of the lever
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ORE-SAMPLING MACHINE,

The richness of mineral ores varies so greatly, that
in order to make a correct valuation of a quantity of
ore, it is necessary that the sample which is to be
assayed should represent an average quality of that
entire quantity. This average quality is obtained by
means of mechanism, which thoroughly mixes the
ore and separates a certain percentage of the m&terial,
which passes through it for sample. We illustrate
herewith an improved ore-sampling machine, which ig
the invention of Mr. William L. Rabkt, of 140 West
North Temple Street, Salt Lake City, Utah. Many ad-

ORE-SAMPLING MACHINE.

vantages are claimed from this machine, It can be
easily inspected and cleaned. It does away with
elevators, which are hard to clean and expensive to
operate. The correctness of the sample is not jeopard-
ized by slipping of belts, and it does not catch the
sample while the ore is dropping. This latter advan-
tage is quite important, as it entirely obviates an
objection common to some constructions, in which
large pieces properly belonging to the sample, strike
the edge of the opening and bound off. Jir. Raht's
machine consists of a ¢yiinder, which is mounted in
roller bearings at each end. A gear ring is secured
to one end of the cylinder, and this is connected by a
suitable train of gearing with a power-driven screw
conveyer, which passes axially through the center of
the cylinder. The gearing is so arranged that the con-
veyer and the cylinder will rotate in opposite direc-
tions. These two movements combine to thoroughly
mix the ore as it is fed forward by the conveyer. An
opening of any suitable size is cut in the wall of the

normaliy lies just below a lug formed on the
door of the mail box. When mail is placed in
the box, its weight depresses the platform,
thereby raising the outer end of the lever, so
that it encounters this lug when the door is
closed, and the lever is thus bodily pushed
backward. The lever, it will be observed, is
pivoted to a crank secured to a rod, which at
its upper end carries a semaphore, and thus
when the lever is forced backward, the rod is
turned on its axis, swinging the semaphore to
the position which indicates the presence of
mail in a box. When the owner opens the door,
the semaphore, under action of a spiral spring
on the rod, swings back to normal position,
and on removal of the mail the platform rises,
permitting the outer end of the lever to drop,

will not strike the lever, but will pass over it.
When the owner deposits mail in the box, he
raises a crank at the side of the mail box.
This operates to support the end of the plat-
form, as shown in our small detail view, and
prevents it from tiiting, under the weight of
the mail deposited thereon, so that when the
door is closed the semaphore is not set. A
signal is secured to the outer end of the crank,
so that when raised, it will attract the atten-
tion of the postman, and notify him that mail
has been deposited in the box for collection.,

--4&

Transfer of thé Bottle Endustry.

There is every indication that the center of
the glass-blowing industry has been shifted
from the vicinity of Pittsburg, Pa., to Toledo,
Ohio. This is a revolution which has been brought
about by the general intrcduction of the bottle-blow-
ing machinery. The Owens Company, which was
organized to exploit valuable patents on machinery of
this character, and which has its headquarters in the
latter city, has, or is about to acquire the rights of its
most formidable rivals, and the prospects are that the
bottle-blowing industry of this country will be con-
trolled, at an early date, by this company. The Flint
Glass Workers’ Association, which has for many years
been located in Pittsburg, has moved its offices to To-
ledo. This necessitated the transferral of about
$150,000, the funds of the association which had been
deposited with local institutions.
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MA(L B0X FOR RURAL FREE DELIVERY KOUTES,

cylinder at the point near the discharge end. Every
time this opening is rotatel to its lowest position, the
material overlying it drops through as a sample, while
the remainder passes on and is discharged at the end
of the cylinder. It will be observed that by this con-
struction a certain constant percentage of ore, which
depends on the size of the opening, will be constantly
delivered as sample. One-half of the cylinder, that in
which this opening is formed, is removable to permit of
cleaning the interior of the machine. This section
can also be replaced whenever desired by another con-
taining a smaller or larger opening, thus affording a
simple means for changing the percentage of the or¢
chosen for sample.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.

ELECTRIC SIGNAL.—J. E. FBELLER, Brook-
Iyn, N. Y. In this case the invention relates
to electric signals suitable for general use,
and more particularly to a type of instrumen.
in which the person signaled may indicate to
the person signaling if the signal is properly
received. It may be used in various relations,
for instance, to advantage in hotels and in
connection with Dlock-signals of railways.

Household Utilities,

BED OR CUSHION.—B. T. MILLIKEN, Ep-
person, Ky. The invention relates to sectional
Dbeds and cushions to be made up by uniting
and combining independent sections. One ob-
ject is to provide an article so constructed
as to allow its parts to be readily united or
separated, thereby facilitating handling, repair-
ing, and cleaning, as well as providing for ex-
tension or contraction in respect to length as

different conditions of use may require. Im-
proved ventilation is secured.
PLATE-LIFTER.—G. 8. SoLoMON, Bisbee,

Arizona Ter. In carrying out this invention,
Mr. Solomon has in view the provision of a
device exceedingly simple and durable in its
construction and very positive in its opera-
tion, the device being so made that when the
pan is grasped by the lifter such pan cannot
turn or fall from the gripping-jaws and thereby
spill the contents thereof. It may be adjust-
ed to utensils of various dimensions or size.

Mechanical Devices.

TYPE-WRITING MACIIINE.—E. S. ROSE,
Newark, N. J. In this patent the invention
refers to improvements in type-writers, in
which is sought the production of a construc-
tion of the support or carriage for the type-
platen or cylindrical roller which enables the
same to be folded into compact relation to the
keyboard, thus man ng provision for ready and
convenient transportation of the instrument.
Means are provided for shifting the platen rela-
tively to the point of impact of the type-faces
on the type-levers.

WOOL DBURRING AND PICKING MA-
CITIINE.—G. Provuvor, Roubaix, Department of
Nord, I'rance. This mechanism cleans locks of
wool from vegetable burrs, dirt, and other ref-
use which may Dbe entangled therewith. It
combs the locks of wool in order to loosen the
fibers or filaments and to Dbring them into
parallel relation, thus opening the locks and
spreading out and loosening the fibers, so that
they are thorough.y cleaned without unneces-
sary straining or tearing.

Machines and

Metallurgical Tmprovements.

ROASTING-FURNACE.—S. D. Craic, G. E.
KeLLy, and W. Turnsk, Laharpe, Kan. In
this instance the invention has reference to

improvements in ore-roasting furnaces or kilns,
and the object of the inventors is to provide a
furnace in which ores may Dbe rapidly and thor-
oughly roasted while being agitated by an auto-
matically controlled device.

Of General Interest.

COMBINED SWING AND TFAN.—D. W.
Basu, DBuda, IlIl. The invention relates to a
class of swings that are adapted to actuate
a fan, and has for its object to provide a
device of the class mentioned with novel de-
tails of construction which adapt the fan-
blast to blow directly upon the occupants of

the swing while the latter is in motion. It
may Dbe placed indoors for winter use, but
more generally employed for exercise and

amusement during summer on a lawn for adults
and children.

MONKEY-WRENCIL.—I. A. ReNour, Wells-
ville, Ohio. In the present invention the im-
provement is in monkey-wrenches, and Mr.
Renouf has for an object the provision of
novel constuctions for securing the movable
jaw and for use in adjusting or moving the
said jaw along the toothed wrench-bar. The
device is simple and easily applied to use.

ENVELOP.—I’. Davarnos, Havana, Cuba.
The purpose of this improvement "is to pro-
vide means for facilitating opening envelops,
wrappers, etc., particularly those covers which
are used on mail matters. This end Mr.
Davalos attains by forming a tearing strip of
the material of which the e¢nvelop itself is
formed, thus not only cheapening the produc-

tion of the self-opening envelop in cost of
material, but also in labor necessary in con-
structing it.

NECKWEAR.—C. BABSON, Gloucester, Mass.
The object in this instance is to provide a tip
for necktie neckbands which will automatically
lock itself in adjusted position, dispensing en-
tirely with the ordinary retaining-pin, and to
so construct such a tip that it will be not only
simple, durable, and economic, hut which may
e threaded through the tie in the usual man-
ner, expanding to retain its position the mo-
ment it is released in adjustment.

OPTOMETER.—W. J. LLAuGlTLIN, Waunakee,
Wis. The object of this invention is to pro-
vide an improved optometer arranged to enable
the optician to readily adjust the lenses to any
desired power, for conveniently and quickly
determining the visual powers and the pupilary

selection of proper eyeglasses, and for obtain-
ing the height and inclination of the bridge.

MEAT-PRESS.—G. FREYSLEBEN, San Diego,
Cal. In this patent the invention relates to
meat-presses; and it consists in providing a
press of this character with hinged sides and
ends, detachable corners, and compressing
means, all of simple and novel construction.
It enjoys special advantage in the facility with
which means are adapted, affording free ac-
cess to the compressed meat.

FASTENING AND SUSPENSION DEVICE.
—I. M. Lewis, Moundsville, W. Va. Hereto-
fore when a person decorating desired to use
letters, figures, emblems, shields, etc., they
had to Dbe made for the occasion. This in-
vention obviates such difficulties by providing
a device which may Dbe suitably secured to
various aticles made of paper, cardboard, cloth,
metal, wood, china, glass, celluloid, candy, etc,
or from a combination of any of these where-
by they may Dbe quickly attached to and re-
moved from various objects, principally for
decorative purposes.

CRACKER-CASIE.—W. T. MAGNESS, Spart-
anburg, S. C. DBy this improvement the in-
ventor provides in a case a framing provided
with guides in which slide the shelves for sup-
porting cracker-boxes, so the shelves can Dbe
adjusted out of the frame to permit access
to the boxes and can be adjusted back in their
guides to carry the cracker-boxes into the
frame when storing the same. In connection
with the sliding Dox-supporting shelves, lock
devices secure the shelves in position and joint-
ed links connect the outer ends of the sliding
shelves with the casing to aid in guiding the
movements of the shelves and to support the
same when adjusted to their owter positions.

POWDER-CONTAINER.—JraNig McC. Mc-
IntyYRE, Jersey City, N. J. In this device the
required quantity of powder is automatically,
mechanically, and accurately measured from
the container through an orifice in the con-
tainer into a drawer movable in the container’s
exterior, in such a manner as to prevent con-
tact of the drawer or any exterior portion of
the device with the powder inside of the con-
tainer. The powder always closes the orifice
though which it passes by its own gravity into
the exterior movable drawer, thus sealing the
interior of the container from all exterior in-
fluences and preserving the flavor, fragrance,
and freshness of the tooth or similar powder.

PIPE-COVERING.—M. SuLLivaN, New York,
N. Y. The covering is intended to be applied
paticularly to joints between pipes which them-
selves have a non-conducting covering, and
comprises a sectional frame arranged to be
clamped on the pipe-sections and to inclose the
joint or connection, this frame supporting a
gauze or foraminated shield which itself car-
ries the asbestos or other compound forming
the non-conducting covering.

SIHHIRT-WAIST HOLDER AND SKIRT-SUD-
PORTER.—A. WILTSEY, New York, N. Y. The
purpose in this case is to provide a device
adapted to hold a shirt-waist or a dress-waist
down and to simultaneously hold the skirt
from sagging at the back portion of the waist-
Dand and to so construct the device that it
will be capable of convenient and expeditious
application and worn without discomfort. The
invention improves upon the construction of a
similar device for which application for pat-
ent was made in a former serial and allowed
to Mr. Wiltsey.

DOOR-SECURER.—F. LK. WIESNER, Wash-
ington, ). C. The invention has for an object
the provision of a construction which can be
easily applied and readily folded when not in

use into compact form for carrying in the
pocket. The device consists of a shank, with:

teeth formed thereon, which when the door is:
closed are forced into the jamDb of the door. Ai
cross bar can be slipped through a slot in this
shank against the face of the door, thus lock-
ing it. "

PARCEL-ATTACHING DEVICE.—H. T.|
RoLL, St. Louis, Mo. One of the principal/
objects of this invention is to devise a retain-
‘ing means attachable to the person or some
part of the clothing and to which device an
article, such as an umbrella, is secured, so
that if it should happen that the user of the
retainer should attempt to leave a car without
picking up the parcel he or she would be
reminded by a slight jerk or pull from the re-
tainer. It is useful for old and young for
holding napkins, scissors, etc., controlling sus-
penders, and many other operations, but is
especially for use by ladies when they go shop-
ping or when riding in street and other cars.

CLOTIES-LINE  HOLDER.—G. H. Dg
Vine and A. Bavmany, Jersey City, N. J. The
purpose of the inventors is the provision of a
holder capable of being readily placed in posi-
tion for use and of being operated from the in-
terior of the room when the clothes are placed
on the line orr are removed therefrom. After
clothes have lheen placed upon the line the de-
vice and that portion of the line supported
thereby can be swung out from the room and ]
will be held in outer position by the weight ofj
clothes on the line. |

MINER’S TOOL.—A. V. Dgs MOINEAUX,
Silverplume, Col. This invention relates to a
tool for use by miners in preparing a blasting-
fuse for service ; and the subject-matter of this
application is in part a division of a prior
one filed by Mr. Des Moineaux. The.object is
to provide a tool with means for splitting the

fuse may be presented properly to the slitting
devices and also held firmly in place during
the slitting operation.

WOVEN PILE FABRIC.—H. SARAFIAN,
Yonkers, N. Y. In this case the purpose is to
provide a fabric in which the pile is exceed-
ingly close, to give a fine appearance to the
finished product, to produce an exceedingly
strong and durable weave in which the piles
are not liable to become loose or pull out when
using the fabric as a rug, for instance, the fab-
ric practically not showing weft or ground
warp on either face, but only the pile on the
face and the pile-loops on the back.

HELMET.—J. J. Curtis, Jersey City, N. J.
As is well known, the helmets ordinarily worn
by policemen, firemen, and similar officials are
objectionable, especially in warm weather, on
account of the weight, and difficulty in ventl-
lating to attain coolness and comfort. Mr.
Curtis overcomes these difficulties. Ile gains
an especial advantage in stiffening the brim
with aluminium in that the helmet may be
made of straw or any light flimsy material,
a thing heretofore impossible, on account of
the difficulty of stiffening the brim sufficiently.

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

Business and Personal {Uants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 5285.—For a machine to pick sponges
in small pieces without cutting them.

AUTOS.—Duryea Power Co., Reading, Pa.

Inquiry No. 5286.—For manufacturers of cheap
toys and games.

*U. 8.” Metal Polish.
Inguiry No. 5287.—For makers of castings for

Indianapolis. Samples free.

. gasoline engines %4 to 1 h. p., suitable for amateurs’

use.

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

Inquiry No. 5288.—For a heavy spring motor
with governor torun a light, machine.

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

Iuquiry No. 53289.—For makers of machinery to
make stove pipe.

=~ Send for newand complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway
New York. Free on application

Inquiry No. 5290.—For machines for preparing
cotton for surgical dressing.

Fine machine work of all kinds.
ments a specialty. Models built to order.
chine Co., 812 Greenwich Street, New York.

machines for making

Electrical instru-
Page Ma-

Inquiry No. 5291.—For
pens and pen holders.

We manufacture anything in metal. Patented arti-
cles, metal stamping, dies, screw mach. work, etc.,
Metal Novelty Works, 43 Canal Street, Chicago.

Inquiry No. 5292.—For information regarding
cost, etc., of small ice-making machinery, capacity of
plant 500 pounds in 5 hours’ run.

The largest manufacturer in the world of merry-go-
rounds, shooting galleries and hand organs. For prices
and terms write to C. W. Parker. Abilene, Kan.

Inquiry No. 5293.—For parties engaged in the
manufacture and installation of electric light plants.

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

Inquiry Neo. 5294.—For quotations on water
motors.

Holtzapffel. screw cutting lathe, plain and complex
turning; unequaled inventory of costly apparatus-
chucks and tools. F.N. Massa,84Warren St. New York.

Inquiry Ne. 5295.—For makers of steel tanksto

hold 25 cubic feet to stand 600 pounds’ test and hign
pressure pumps to pump 300 pounds.

Manufacturers of patent articles, dies, metal stamp-

' ing, screw machine work, hardware specialties, machin-

ery and toois. Quadriga Manufacturing Company, 18
South Canal Street, Chicago.

Tnquiry No. 5296.—For
vators.

Tnquiry No. 5297.—Wanted, smooth, bright tin
plate for plating purposes. in lots of one to twenty
cases at the time direct from an independent mill.

manufacturers of ele-

Ingniry No. 5298.—For machinery for separating
the outer hulls from the bean of the castor oil plant.

Inquiry No. 5299.—For manutacturers of smoke
consumers.

Inquiry No. 5300.—For manufacturers of buck-
ram wire used in manufacturing hat frames.

I' quiry No. 53301.—For makers of gasoline or hot
air eugines of about 1§ h. p.

Tequiry No. 5302.—For makers of small steam

 engine cylinders of the slide valve type of about 134

inches stroke axm’-‘%-iuch bore, either metal or brass.
Trnguiry No. 3303.—For a machine for printing on

i lead pencils.

Inquiry No. 5304.—For a Taylor calculating ma-
chine,

Inquiry No. 5305.—For makers of level glasses.

Inquiry No. 5306.—For makers of lathes, planers,
drllg presses, gasoline engine castings and automobile
parts.

Tuquiry Ne. 5307.—For a machine for imparting
power to churn dashers. washing machines. alsv mak-
ers of corn-husking machines operated by hand.

Inquiry No. 5308.—For makers of dish-washing
machines.

Inguiry No. 5309,—For makers of typewriters
ranging in prices from $35 to $60.

Inquiry No. 5310.—For makers of handles for
rakes, forks, etc.

Inquiry No. 5311.—For
carrying 12 to 14 persons.

Inquiry No. 5312.—For broom-making machin-
ery. ]

Inaniry No. 5213.—For a small model 4 h. p.
steam engine boiler for demonstrating purposes.

Inquiry No. 5314.—For makers of papier maché

a covered automobile

distance of the eyes of the patient, for the] end of a fuse and with a guide by which theltoys_ﬂ
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Notes
and Quer:zes.

HINTS TO CORRESPONDENTS.

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

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 research, and,
though we endeavor to reply to all either by
letter or in this department, ecach must take
his tusn.

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 cxpected
without remuneration.

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

Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.
(9331) F. S. says: Could you give us

a remedy for our gas-engine igniter points?
Sometimes we try and start our engine as many
as ten times before we get an explosion, and
all at once it goes off and everything is all
right. We Dblame it on the igniter points; they
miss the spark quite often. The make of our
engine is a C————— gas engine with electric
sparker. There seems to be a grease form over
the points, and they get Dblack, and then they
will not spark; they are nothing but brass
points. In order to get a spark again we have
to take off the igniter plate and file the points.
The Datteries are all new. We have tried
platinum points, but they break off every time.
Sometimes during the day the engine stops
itself Decause we do not get a spark. So if
there is a remedy that will. keep these points
clean, we would like to know. We use gaso-
line to start our engine, which may Dbe what
causes the grease to form, but it won’'t start
with gas. We thought that if we would make
two points about 14 inch thick at one end,
and about 3-16 inch at the other, they would
make a Dbigger spark. Our points at present
are the same thickness, about 14 inch thick.
A. Gas engine troubles seem to be a frequent
cause of complaint of late; principally due to
want of knowledge of the true cause of the
electric shortcoming Dby electric short-circuit-
ing, of which absence of cleanliness of insula-
tion and excess of explosive fuel are the main
features of the trouble. It is not the cleaning
or the filing of the points alone that is the
true remedy for these troubles, but rather the
thorough cleaning of the insulating surface of
the ignition plug, which is the proper place to
make the remedy. -Grease and carbon from
defective combustion deposit on the stationary
insulated pole of the plug, and sometimes cause
this to become short-circuited. In the event of
this happening from the employment of too
much lubricating oil or of a bad mixture, the
igniter will not work at all until it has been
removed and the insulated pole thoroughly
cleaned. Irom your description of the trouble
you experience, it would seem, however, as if
the trouble were entirely due to the use of im-
proper points. These should be neither of brass
nor of platinum, but of the hard platino-iri-
dium alloy that is specially compounded fui
the purpose. If the points are properly brazed
on, there should be no trouble from their fall-
ing off. .

(9332) J. G. asks: 1. When applied
to a slide valve, what is meant by the term’
lead, and what is accomplished by same? A,
The amount of opening for the admission of
steam at the Dbeginning of the stroke is called
steam lead, and the opening for release at the
end of the stroke is exhaust lcad. The amount
of the opening at dead crank center varies in
ordinary engines from 1-64 to 14 inch valve
lead, and may De as much as 14 to 3 inch
in special designs of valve movement. The
effect is a steam compression equal to the Doiler
pressure at the moment of change of motion of
the piston. It neutralizes the strains and ef-
fects a smoother running of the engine. 2.
What is meant by the term lap, and what is
accomplished by same? A. The outside lap,
called the stecamn lap, is the distance the steam
edge of the valve extends Dbeyond the edge of
the port when the valve is in its central posi-
tion. The inside lap, called the cxhaust lap,
is the distance the valve extends or laps over
the exhaust port when the valve is in its cen-
tral position. The effect of outside lap is a
later admission and an earlier cut-off with
longer expansion. The effect of inside lap is
to make the exhaust occur later and to close
earlier with a longer compression. The effect
of all the lead and lap combinations is for
the smooth running of a steam engine, its free
dom from shock or strain, and for the greatest
econxomy in the use of steam for power. 3.
What is meant by cutting off steam Dbefore pis-
ton has traveled its full stroke, and what is
accomplished by same? A. The cut-off in a
steam engine is the technical expression as to
the point in the stroke at which the steam inlet
is closed and expansion commences. By this
means the power of a given volume of steam
is largely increased by utilizing the decreasing
pressure due to its expansion during the re-
mainder of the stroke from the point of eut-
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off, so that from the most economical points
of cut-off, which for an ordinary engine may
be from 15 to 30 per cent of the stroke, a sav-
ing of from 25 to 50 per cent of the power
value of the steam may Dbe made.

(9333) A. C. A. writes: In regard to
note 9316, A. F. S., page 164, I think a reason
why lightning is so seldom seen in winter is
because the condensation is never so rapid as
in summer. IIis own observation shows that
the harder the shower, the greater display of
lightning. Now to my mind the electricity is
produced in the cloud in the same manner as
the rain-drop, Dby cohesion of electrical par-
ticles in the warm air that was carried up
into the colder upper air, where the condensa-
tion takes place. Now, if the rain-drop was
formed by cohesion of water particles until it
becomes heavy enough to fall Ly gravitation

to the earth, why not the other? There is
rain without lightning, but never lightning
without rain, thus showing that lightning is

the result of rapid condensation, and rain not
the result of lightning, as if the electric dis-
charge started from the top of the cloud at
the same time as a drop of water, it would
reach the earth first, as it travels faster. The
greatest display of lightning I have ever seen
was in June, 1889, when nearly ten. inches of
rain fell from 1.40 to 2.20 P. M., forty minutes.
This was a local shower, did not rain over
two miles away from my point of ob-
servation in any direction, and I think I was
in the center of it. There was no wind. The
cloud did not move away, but just rained down
until there was only a haze left. Iiven this
remained full five hours after the rain ceased.
This cloud could not have been electrified by
induction from any other, for there was none
other; clear sky all about. I observed the
cloud at 11.30 A. M. directly overhead, and at
12.30 . M. it had get quite black and was
larger than when first noticed. At 1 o’clock
my man and I went to work in a field, half
a mile from house. I told the man we were
going to get wet from that cloud overhead, and
we did. There were about twenty flashes of
lightning before any rain reached the ground,
and they were close, not over ten seconds
apart. When the rain began we started for
shelter, but lost all sense of direction, as the
rain was so thick we could not see, and but
tor the lightning flashes it would have leen
dark as night, but the flashes were almost
continuous. The rain fell straight down, no
wind to drive it. 1 do not take any stock in
the idea of electric generation Dby friction De-
tween two clouds, nor Dby friction Dbetween
cloud and air currents, because the clouds do
not rub each other, any more than the exhaust
steam from one locomotive rubs with that of
another; they mingle and become one, the in-
stant the two engines are side by side. The
cloud gces with the current of air; is not
steered like a ship, in some other direction.
I have never seen any one who held the same
idea as myself in regard to the formation of
the electricity in the clouds, and I have asked
many. Also have asked people to tell me
as nearly as they could the size of a streak
of lightning. I saw one strike a stump at
least 30 inches in diameter, and the Dbright
streak was Dbroader than the stump. I was
about 100 feet away, and looking at the stump
at the time. Another time I saw one hit a
barn a mile away, and the streak was as
broad as a chimney on the house Dbeside the
barn, and the ,chimney was 26 inches wide.
I could see the streak and chimney Dboth at
the same time; the barn showed fire in half a
minute. [ saw one streak hit my wood pile,
and it looked as large as a 3%4-inch rod, and
snapped like a gun cap, while there was a big
crash on the opposite side of the house from
me half a second later. This was a sliver
from the main discharge, as I have frequently
seen a flash divide into several small ones, and
one when not over 100 feet from the ground,
and the parts went away horizontally, while
the main body was vertical. 1 have always
watched the lightning -whenever I could, and
have seen some queer antics of it. A. The
theory of our esteemed correspondent does not
reach to the point of explaining the origin of
the electricity of the atmosphere. It Dbegins
with electricity already present in the atmos-
phere. There is no difficulty in accounting for
the rise of intensity of electrification in the
thunder storm. The fact that the air is al-
ways in fair and stormy weather alike charged
with electricity is more difficult to account for.
We cannot follow him in the measure of the
diameter of a flash of lightning. ™The great
enlargement of a Dbright line of light in com-
parison with its real size by irradiation pre-
vents the testimony of the eye from having
much value in the case. The account of the
cloudburst, as such heavy showers are com-
monly but erroneously called, is very interest-

ing.

(9334) W. A. H. and others ask:
Please tell me the difference Dbetween non-
luminous radium and radium (luminous). T

refer to the article in your paper of January
2, namely: “A TIlome-Made Spinthariscope.”
Also. how can purple stains e removed from
type-keys? A. Non-luminous radium is radium
of so low a potency or purity as to give no
light of itself, which can Dbe perceived even
after long effort in the deepest darkness. When
a mixture of such radium and pulverized wille-
mite is examined in the dark, it is found to
e luminous. The willemite is caused to glow
by the radium, which doe« not of itself glow.

This is what is meant by the home-made sphin- ' handbook was written.

Prices quoted on chemicals a few
weeks ago cannot be relied upon now, since
these substances are rising very rapidly in
market value. Durple stains can be removed
from type-keys with alcohol if the stains are
aniline.

thariscope.

NEW BOOKS, ETC.

CASSELL'S POPULAR ScIENCE. Vol. L
Edited by Alexander S. Galt. Illus-
trated. London, Paris, New York,

and Melbourne. 1903. Square 8vo.
The Dbook which lies before us comprises a

series of articles well illustrated, and for the
most part excellently written, describing in
simple, terse language the scientific causes of
the phenomena which play an important part in
our daily lives. “How the Camera Works,”
‘“Meteors,” ‘“I'he Wizard Electricity,” “A DIiece
of Sponge,” “How and Why a Stone Falls,”
“Time Told by the Sun,” “What is Radium ?”
are a few of the more suggestive titles of these
articles. Since this is but the first volume, it
is hardly fair to call attention to several topics
which, in our opinion, should have been dis-
cussed, since they may find a place in subse-
quent volumes. Among these topics we may,
however, Dbe permitted to suggest those of
“DBessemer Steel,” ‘“Aerial Navigation,” ‘‘the
Telephone,” and the ‘‘Steam Ingine.” The sub-
jects which are treated in this volume, however,
cover a very wide range. They include
astronomy, natural history, chemistry, electri-
city, anatomy, and geology. liach article, so far
as we have leen able to judge, gives a very
comprehensive view of the particular subject
which it discusses. The book shows what can
be done in the way of treating science popularly
and yet accurately.

GENERAL ZooLocy. Practical; Systematic,
and Comparative. Being a Revision
and Rearrangement of Orton’s Com-
parative Zoology. New York: Am-
erican Book Company. N. D. 12mo.
Pp. 512. Price $1.80.

The present textbook is suited to the needs
of the general student, who wishes to learn
the principal facts and theories of zoology, and
thus to obtain a fairly comprehensive idea of
the science. To this end it has seemed de-
sirable to arrange a course of study, so that,
the student may gain DLy personal observation
a concrete knowledge of the structure and:
activities of animals, and by so doing acquire
some familiarity with the method of zoologi-‘
cal investigation, so that he may also obtain a
knowledge of the relationships of animals as
expressed in an accepted scheme of classifica-
tion. The laboratory exercises are well gr-
ranged, and the Dbook is illustratea by 379
engravings, many of which are from life. We |
note particularly an excellent photograph of a i
beaver at work.

DIAGRAMMES ET SURFACES THERMODYNAM-
1QUEs. Par J. W. Gibbs. Traduction |
de M. G. Roy, Chef des Travaux de
Physique & I'Université de Dijon. |
Avec une introduction de M. B.
Brunhes, Professor & I’Université
de Clermont. Série Physico-Mathe-
matique Scientia. Paris: C. Naud,
éditeur. 1903. Pp. 100.

The influence exercised on contemporane-
ous chemistry by the ideas of Prof. Gibbs has
constantly increased ; and yet, even in its origi-
nal English form, his work on thermo-dynamics
remains comparatively inaccessible. The mon-
ograph Defore., us is a Irench translation
of two treatises on the geometrical representa-
tion of thermo-dynamic phenomena by means
of diagrams and surfaces. The ideas of Prof.
Gibbs have inspired many -an' interesting ex-
periment for detecting the reactions which oc-
cur in thermic motors, by means of diagrams
other than the exact figures of Clapenyron.
The present work will doubtless find in France
fully as welcome a reception as the original
met with in English-speaking countries.

TABLES AND OTHER DATA FOR ENGINEERS
AND BusiNeEss MeEN. Compiled by F.
E. Ferris, D.S. Nashville, Tenn.:
University Press. 24mo. Pp. 152.
Price 50 cents.
An excellent little pocketbook adapted for
the vest pocket. The tables are unusually well
selected.

AMERICAN HAND BOOK OF THE BREWING,
MALTING, AND AUXILIARY TRADES. A
Book of Ready Reference for Persons
Connected with the Brewing, Malting, |
and Auxiliary Trades. Together with
Tables, Formulas, Calculations, Bib-
liography, and Dictionary of Techni-
cal Terms. By Robert Wahl, Ph.D.,,
and Max Henius, Ph.D. Second Edi-
tion. Chicago: W. C. Keener & Co.
1902. 16mo. Pp. 1,266. Price $10.

If ever a reference book represented original
work, this does. Its editors had no precedent
whatever to guide them. ™To be sure, there are
hooks on bottom fermentation brewing as prac-
tised on the continent of Kurope: but these are
in German. There are Dbooks on top fermen-
tation brewing as practised in Great Britain.

But even if all these books were available to

the American brewer, they would not fulfill

his requirements, for the reason that he em-

ploys neither of the two systems meutioned’
exclusively. The American brewing industry is a |
thing apart. It was for the purpose of ful-
filling American reavirements that the present

of its contents we are convinced that the work
is all that its authors desired it to be. They
have Dbeen decidedly successful in preparing a
book of ready reference which the Dbrewing,
malting, and auxiliary trades will.find useful.

MANUAL OF ScrRew CuTTIiNG. By William
Simpson. Wollaston, Mass.: Pub-
lished by the Author. 18mo. Pp.
72. Price 40 cents.

This little manual deals with screws, screw
cutting, and other mechanical powers. It
will prove useful to all mechanics.

GRAPHIC StaTics. With Applications to
Trusses, Beams, and Arches. By
Jerome Sondericker, B.S.,, C.E. New
York: John Wiley & Sons. 1903.
8vo. Pp. 137, three folding plates.
Price $2.

This book is the outgrowth of an extended
experience in teaching graphic statics at the
Massachusetts Institute of Technology. While
it deals specifically with problems encountered
in building construction, it should Dbe found
serviceable to engineers and engineering stud-
ents generally. As a preparation the reader
should have a knowledge of statics and the
strength of materials, including beam stresses
and deflections, as these subjects are common-
ly presented. The whole matter of graphic
statics is a most important one in view of our
modern system of Duilding construction, and
the book Dbefore us is a most thorough and ex-
cellent treatise on the subject.

WATER SuppLy. A Student’s Handbook
on the Conditions Governing the Se-
lection of Sources and the Distribu-
tion of Water. By Reginald E. Mid-

dleton. London: Charles Griffen &
Co., Ltd. Philadelphia: J. B. Lip-
pincott Company. 1903. 8vo. Pp.
168.

This is an excellent Dbook for engineering

students, as it sets forth in a compact manner
the general scientific principles on which the
subject is Dbased, and serving as an introduc-
tion to larger and more technical works. Spe-
cial prominence has, therefore, been given to
such questions as the quality of the water, the
interpretation of analyses, the stability of
masonry dams, flow of water through the pipes,
and the general application of mathematics
to the subject. The book will prove of inter-
est to those for whom it was written, even
though some of the practice may be at vari-
ance with that of our own country. The form-
ulas and diagrams are particularly to be com-
mended.

THE SuGArR CANE IN EgyprT.
Tiemann. Altrincham,
chester, England:
Sugar Journal. 1903.
16 plates. Price $2.

The British occupation of Ilgypt, which dates
from 1882, has Dbeen followed by remarkable
progress, as the wonderful development of the
agricultural interests bear witness. While the
technical and mechanical conditions in the fac-
tories of the colonial sugar industry have made
great strides in progress, the materia prima,
the sugar cane itself, has in most countries
remained subject to the old primitive methods
of culture. The object of the present work
is to outline the present methods, and to show
how improvements can Dbe made. The Dook
contains some interesting field experiments.

THE LOCALIZATION OF FAULTS IN ELECTRIC
LicHT AND POwER MaINs. By F.
Charles Raphael. London: The
Electrician Printing and Publishing
Company, Ltd. New York: D. Van
Nostrand Company. N. D. 8vo. Pp.
205. Price $3 net.

The subject of the localization of faults
in electric mains is a most important one,
and it appears to have been a rather neglected
part of electrical engineering. Methods are
constantly changing, and the very latest are
described in this second and revised edition.
The author justly says that since the publi-
cation of the first edition, considerable prog-
ress has been made in the art of cable making
and cable laying, and increased practice and
experience have led to a nearer approach to
perfection. This book should be in the hands
of all practical electrical engineers.

How to Make and Use

By Walter
near Man-
International
16mo. Pp. 75,

ACETYLENE GAS.

It. By Cyril N. Turner. London:
Percival Marshall & Co. N. D.
18mo. Pp. 62. Price 20 cents.

The author states ‘that the inventor of the
process was either an American, Willson, or
Henri Moissan, the celebrated French chemist.
We have never heard Mr. Willson’s claim to
the invention disputed: He certainly has
everything very tangible in the patent line.
This little book will prove of interest to ama-
teurs.

GENERAL DATA ON
‘W ATTMETERS.
General Electric
16mo: Pp. 217.

All who are interested in selling current will
be glad of the present volume. It is filled with
tables and diagrams.

RECORDING
N Y.
1903.

THOMSON
Schenectady,
Company.

THE TECHNOLOGY OF SUGAR. By John
Geddes McIntosh. London: Scott,
Greenwood & Co. New York: D.
Van Nostrand Company. 1903. 8vo.

Pp. 408. Price $4.50.
The British and Colonial sugar industry has
heen on the wane. ODbsolete machinery and

FFrom an examination! methods contributed much to the décadence of
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the industry. It has, therefore, been the aim
of the author to show the most modern meth-
ods employed in this industry. There are a
large number of books on sugar making, but
there is ample room for the present book, which
deals with the classification of sugar, Dleet
sugar, cane sugar, sugar refining, and the se-
lection of sugars. All who are in any way
identified with the sugar industry should have
a copy of this book.

THE HoME MEcHANIC. By John Wright.
New York: E. P. Dutton & Co. 1903.
8vo. Pp. 435. Price $3.50 net.

The present work deals with carpentry,
metal work, repairs, steam engines, and simi-
lar subjects. The practice is English, but for
that reason it would prove more useful to Am-
erican readers. Still, however, it is thorough-
ly practical, and will prove to be a very useful
Dook in the amateur’s library.

A  QUARTERLY » ISSUE OF SMITHSONIAN
MisSCELLANEOUS COLLECTIONS,

The Smithsonian Institution has commenced
the publication of a Quarterly Issue of its
Miscellaneous Collections, ‘‘designed chiefly to
afford a medium for the early publication of
the results of researches conducted by the
Smithsonian Institution and its bureaus, and
especially for the publication of reports of a
preliminary nature.” The first number of
the Quarterly Issue is a double one, and con-
tains seventeen articles, ranging in size from
1 page to 73 pages, in addition to interesting
and timely noctes on the activities of the In-
stitution, its collections, etc., the whole ac-
companied with fifty-six plates and numerous
text figures.

The scope of the journal is broad, the first
issue embodying articles on Mammalogy, Astro-
physics, Daleontology, Archeology, Geology,
Ornithology, Ichthyology, Ethnology, etc., thus
covering a considerable range of scientific sub-
jects.

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

March 15, 1004, _
AND EACH BEARING THAT DATE

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

Adding-machine, W. I Clark.......... S 754,544
Adjustable wrench, Bordewisch & Wovries. . 754,740

alarm for, J. H.

Air-braking systems, audible

Clark
Air-heater, J.
Air or other gaseous bodie

I. C. Sergeant
Aluminum sulfate, making, I1I. Spence.
Ammonium nitrate, making, W. Mills.
Amusement apparatus, W. S. Reed
Antiseptic telephone-mouthpicee,

Ten Broeck

754,847
754,726

754,901
754,824
754,668
754,698

754,646

English &

Apparel, wearing, L. S. Altheimer .. 754,734
Automobile lifting-truck, W. S. Ke .. 754,671
Back-rest, folding, B. B. Billmyer. .. 754,636
Bag-holder, Madden & Thompson... .. 754,580
Bale or package cover, L. Schlichte .. 764,811
Baling-press, T. 1. Ormond...... . 754,493
Baling-press door-closer, E. Bav .. 754,853
Band-fastener, F. Sedlmair............ . 754,71?
Barrel, I'. B. Gage 754,923
Battery. See galvanic battery.

Battery tray, storage, T. A. Edison........ 754,858
Beams, securing strips of wood, ete., to iron,

S DAVIS it e 754,855
Bearing, ball, T. H. Duncombe. . 754,436
Bearing, conical roller, J. P. C 754,751
Bedclothes-holder, H. Crocker.... 754,430
Bedstead attachment, A. B. Shane. 754,615
Beet-blocking machine, A. R. Mund . 754,682
Belt-fastener, L Jackson.................. 754,567
RBib or faucet, C. Peck............oooivnnn 754,889
Bicycle, C. N. Stilson ...... ... 754,720
Bicycle-gearing, H. I. Mayne . 754,587
Bicycle-gearing, Thompson & Maynes....... 754,621
Binder and file for pamphlets, books, ledgers,

ete.,, . B, Whitney................... 754,628
Binder, loose-leaf, J. L. Hanson.. .. 754,760
Binder, temporary, J. P. Mentzer. . 754,791

754,806
. 754,830

Bird-cage, J. A. Quelch..........
Blasting charges, machine for prepa
J. Trayssac

Boll-weevil catcher, S. V. Ivey...........un 754,873

Rolt. See Expansion bolt.

Bolting-sieve cleancer, C. A. Shultz........ 754,821

Bottle-tilling apparatus, J. Anderson... . 754,951

Bottle-filling machine, E. II. Parker........ 754,602

Bottle-stopper, non-refillable, J. G. Reddick,
754,607, 754,608

G

754,685
.754,456
754,785
754,440
754,921

Bowling-alley, portable, I Y.
Brake-beam, A. Lipschutz.......
Brake-shoe, J. D. Gallagher
Brake-shoe and producing same, C. G. Ette
Brake-shoe holder, A. M. Pennock..........
Branding implement, oil-burning, G. Fuller..
Breastpin safety-catch, J. C. Nordt..... .

PRridge and tailpicce, combination, E. Reach 754,938
Bridle-bit, . 8. Anderson..............
Broom-moistener, W. S. Reynolds.
Buckle, A. Addington
Building, etc., blocks, apparatus for making,

. 754,705
754,731

J. Brower . ...ieninieiiiiiiiiiiiiaaan 754,639
Building, etc., blocks, making, J. Brower... 754,640
Burglar-alarm, N. A. ... 754,470
Bushing, G. & J. Strehl .. 754,612
Butter-separator, J. Meyrick, Jr...... .. 754,931
Button and tie, collar, H. L. Blais... .. 754,842
Cabinet, Kkitchen, C. . Kade . .. 754,570
Cable-clip, J. McFarlane... . 754,884
Cake-trimming machine, layer, C. I. z. 754,548
Calculating and recording machine, C. D.

Baird ... 754,836
Calendars and similar sheets, machine for

bordering, J. . ROSS....cviiiuannennn 754,941

c M. O. Rehfuss 754,702

Can-fluxing apparatus, J. G.
M. O. Rehfuss

Can-making machine, J. G.

754,701, 754,940
Can tops and bottoms from forming-dies,
nneumatic means for removing, X,
M. O. RehfuSs .ovvvreneienninnnnannns 754,704

Cans, machine for putting tops and bottoms
" on, J. G. & M. O. Rehfuss............
Cans preparatory to being fluxed and sol-

dered, apparatus for heating, J. G. & M.

754,700

O. RehfuSS t.o.viivninierrinneneennenns 754,703
Car-brake, II. E. & M. L. Brown... 754,419
Car-brake, emergency, S. A. Duvall........ 754,551
Car-brake-operating mechanism, J.

cock ... . . 754,603

754,829
. 154,706

| 154,942

Car brake, passenger, M. To
Car-coupling, W. . Richards...
Car-counling attachment, railway,

burgh

754,809

Hulett
T 754,475

dump,

0.
(Continued on page 260)
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The renalssance of blcyclmg brlngs with it one of the finest mechamcal dewccs 1nvented since the beginning
of this industry.

THE TWO-SPEED GEAR
CHAINLESS BICYCLE]

Enables the rider, by a slight ’pressure of foot on pedal, to change from high to low gear for hill climbing and difficult roads.

o——

Eastern Department, Hartford, Conn. Western Department, Chicago, Ill.

“Columbia® *“Cleveland” “Tribune” | “Crescent” “Rambler” “‘Monarch”

“Crawford”’ “Fay Juveniles” | “Imperial”’ ““Crescent Juveniles”

Catalogues free at our 10,000 dealers’ stores, or any one Catalogue mailed on receipt of a two-cent stamp.
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Caleﬂ&; Clock

Power Keen ....... ...............704,.».)5, 754,594
Screw Cutting | Car friction dxaft -gear, rallway,

Automatw Tenrenee.
Cross Car friction draft
Feed a es Miner ...

iisia 99  Foot and Car friction draft-gear, railway, T. C. Mc-

7)4 674, 754,932
w. i
.......... 754,670

Car friction draft-riggin P. N.
| FOR FINE, ACCURATE WORK spletton arafi-rigging, railvay, . L 154,675
Send for Catalogue B. Car friction spring draft-gear, railway, P. N. Attacnment
SENECA FALLS MFG. CO. MOOI'E o vvieeieeennenneeenannennennnnn 754,677
g . . Car friction spring draft-rigging, lallway, P.
695 Water Street, N. MOOT® eeveeeennnnn .754,678, 754,679
Seneca Falls, N. Y., U.S. A. | Car-platform, N. Paulson. 754,688 R N R
Car-replacer, E. Best.... 754,915 Can be used in connection with
Car, steel, P. Wagne 754,725 any clock, as shown in cut, or

simply as a calendar. Auto=
matic and Simple. Suitable for
offices, schools, churches, public
bmldmrrs, etc. Will sell right

and Turret Lathes, Plan- | Car’ track-brake, J. A. Brad

FOOt and POWEI‘ ers, Shapers, and‘ Drill I;reﬁses. Car-window sasﬂ lifter, A. R. B,ll
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O, [ Cars, megaphone attachment for passengel

W.H. Brunt ......coviiiiiiiiiiinnn. 754,918

. 754,634

Cars, ‘tandem friction spring draft-rigging to manufacture on royalty -
for railway, P. N. Moore............. . 754,676 ) [«)
Carbureter, F. Jas....oovveiiineirnnennnens 54:774 The Joys f Tourlng
CATALOGUE FREE. . gar(diing-macgine sfitt?lchment,hﬂ‘aylm‘ & %‘)COI” 754,514 Come irfv fullles]t {neastm;le tolthg]se ]vivh(% know the
120CuveRT ST arding-machine feeding mechanism . L. sense of absolute safety, the thrill of measure-
1 LR.XA SEBASHAN [.ATHE cDC//VG/IV/VATID MeBride ......oiiiiiiiiiiiien, i, .. 754,484 JOHN 1. PEATFIELD Jess speed, and the feeling of luxurious comfort
— Carpet-beating machine, C. P. Carey..... 754,540 Arhngton Mass. that abound in

Carriages, automatic brake-shoe for baby,

» * S iy
It’s the Hide gar};;rf“girsnian:a%rﬁﬁ;. """"""""" 7:9“7’ lf P t St Peerless
That Counts | Giieuricr wpparatus, Chiiéstyin' & G 151,32 a OS age amp Direct vrive
ash-carrier apparatus, . B. Chism.. . 754,42 »
T Touring Cars

in the life of a belt. If it’s care-| Cash-carrier box, D. I. Chism...

fully selected and well tanned and | Casing-turner, W. Nesbitt.................. 754,597 and a few cents worth of writing material
then made into such belting as Cask bush or liner and means for dttachmg _ combined with the investment of five min- "$3,700 to $6,000
Schi Belti (‘atdsp%ﬁ]te' LRO(S;S %la%a.(f].‘e“z“” 333’?2? utes time would put a larger income in your Peerless Cars are easy to handle. They are sent
chteren LeLung | . iituzal machine, 7. 1. Ostrande 'Z 754,796 pocket, would you make the expenditure ? out RReady to Run and Stay So
. 4] | T “ 7
tPe rosdult w('illl ]?e s&tlgf;wtml' tt)o ((leligi-l‘:mgiodet‘;;ggi 1{}&9 “I; \\Ila!_gr]llomps‘m %Eﬁ’%f;; We deal in the most conservative line of hotor mT:;,?,fﬂ?\’: Mﬂef\r,lés.ig%‘t,m:,':f,?,i,’fj?:ﬁf}ﬁ,
hlfllyenyeaﬁ;lsl dxtst?mt e OurWlDung Churn, J. pD. MOtealf. s nusennnssonnssns 754:88é .seeuri.ties .a.nd guarantee satisfaction. Rigid ten cents stamps or coin. Write for new illustrated catalog.
; Belt Legthgr Book explains every- | Circuit-breaker, automatic, W. M. Scott.... ’775:1158? investigation welcomed. Write us for list THE PEERLESS MOTOR CAR CO.
thing. Send for it. Cistern-top, S. Pomroy 54,8 of offerings. Cleveland, Ohio
las ir 5 ,
CHAS. A. SCHIEREN & C(.)' ((fllab% Charron & lGu-[ar%Otﬁ"l; ;33’3}12 Member Association Licensed Automobile Manufacturers,
New York: 52 Ferry St. PrrrsBURG : 243 Third Av. ock, astronomical, J. C. burke. cee (94,329
Cauicaco : 92 Franklin St. PrinapeLyHIA : 228 N. Third St. | Clock, electric, D. W. Thompson ... 754,622
Bosron : 192 Lincoln St. _ Dexver: 1519 Sixteenth St. Cloth-holding device, I. Gessner.... 754,649 &
HamBURG : Pickhuben 4. Clothes-pounder, V. T. & L. . ... 754,879
Clutch mechanism, C. F. Thoms............ 754,828
Clutch mechanism friction, S. J. Davis. . 754,644
STEAMSHg Y i 91 Bt Paten’rs Trade Marks,
P tt .............................. ... 754,804
\Nﬁ OVE@ Coal-elevator, J. Deady, Jre....owweeeenn.. 754,546 Dept. S, 23 Court St., BOSTON, MASS. COPYRXGHTS tc
e S Cock, stop and waste, J. M. Teahen....... ;éi,?;g I e S,olle m;’ E
Coffee, roasting, T. R. Timby. . 54,9 cltors
754,712 Address MUNN % (;0-, of P atents.

£y
. Coffin, J. J. Schneider.........
— Oth.USA Coin-controlled-machine automatic
Ellis & Powell. .....ciieiiniiennennnn 754,553
T Cold-storage apparatus, M. Cooper . 754,749
he 00' Compressing-dies, T. A. Edison............. 754,755
ulc WOYKS Concrete-construction mold, metal, C. Weber 754,626
an ]ron Concrete, etc., machine for mixing, J. E.
Kenisell .......oiiiiiiiiiiiineiiinn., 754,927
Conduit outlet-box, interior, W. F. Bossert. 754,414
Connecting-rod or pitman, C. H. Howland-

TOledO The “y ro hant Office of the SCIENTIFIC AMERICAN

861 Broadway, New York.

, +  Branch Office: 625 F St.,, Washington, I, ©.
N Hand-book Sent Free en Appiication.

shows with accuracy and
without computation the
temperature and degree of
humidity. Send for circular

THE N1CKEL PLATE ROAD AGAIN SELL,- 54,65 M $ ( )( ,
GO BATE COLONIST TICKETS Cooking-atensil support, J. W. Marshall.... 151585 |J. S. F. HUDDLESTON CREST OBILE $8
Yo rli R PaCFIc COAST ) Copy-holder, 34,528 20 Devonshire St., Boston The BEST CAR Built in America
Tickets on sale every day, March l,to April30, atrate | Corn-shock loader, E. T. Maxwell.......... 754 — ! Proved by Its
of $4250. These tickets are good in our trans-conti- | Cotton-chopper, T, J. LOWLY....... . 754, 787 : Splendid Records.
nental tourist sleepers and via any route desired be- Couch-spring, E. A. Anderson....... 754,835 -
yond Chicago. For full particulars see local agents, or Coupling. See Car-coupling. 9 & Tonneau for Four,
write R. E. Payne, General Agent. 201 Main Street | o B HS.  OFF w80 Hadley 754,444 P %850,
Baffalo, N }Z or A. W. Ecclestone, D. P. A, 885 Broad- | .o o1 50005 “1hachine, G. T, Diets. .. 54,5 PAYING MINING; OIL, TIMBER, SMELTER, 3 ‘ ; Other LO
New York Cream-roll-forming machine, C. F. Dietz 754,549 v . c W
way, New york. __ | Cross-tie, metallic, C. W. Platt. 754,603 | AND INDUSTRIAL STOCKS making possible : ’ , Priced Models.
Curtain and shade holder, window, - LARGE INTEREST and PROFITS, listed and y Export Prices
Arew ....iiiiiiiiiieiieaa. .. 754,531 lt;nllsne;i, our Si’egl?ty- BOOkIEtlS, gl:i"g full in- : %80 Extra.
Curtain attachment, window, 0. A. i . 754,554 ormation mal ed free on application. 2 N N -
Curtain-pole, D. BrOhMo. .. ....eeeornnnnnnns 754,917 OUGLAS, LACEY & CO., CREST MFG. CO.. Cambridee, Mass., U.S.A.
Cyanit(ties and nitrates, making, W. E. Ever- 754,647 BanKers '&Brokers. 66 Broadway, New York
ette i e 5
Cycle, automatic coasting, E. A. Smith..... 754,82.3
Damper mechanism, time, W. Hartzell..... 754,446 23, USE GRINDSTONES ? THE EUREKA CLIP
Dark room, portable, W. H. Levey......... 754,659 You . The most useful article ever invented
Digging and loading machine, D. McDonald. 704,592 [f 80 we cun suppiy you. Al sizet | tor Lhe({)urpose. Indispensable to Law-
Dividers, T. R. Skinner..........ccceveuuun. 754,906 mounted and unmounted. always | yers, Editors, Students, Bankers, Insur- w
Dolls or other toy figures going on rolls, me- kept in stock. Remember, we make a | ance Companies and business men gen- I
- chanism for walking, P. FuchS......... 754,861 spe01altyofaelecmngstonevtorall spe | erally., Book marker and paper clip. ©
Four-Cylinder. Domestic boiler, S. C. Shoup.............. 754717 cial purposes. ¥~ Ask for catalogue Does not mutilate the paper. Can be g
Model “L* 1904 Door check and closer, J. A. Young......... 754,629 The CLEVELAND STONE CO. | {5°] repeatediy, 1n boxts of 100 for 2. o
Actual 22 horsepower, with only 85 1bs. loaded weight to each horse- Door C}"e(}k and closer, W. Pelzer.......... 7§4;690 2d Floor. Wilshire, Cleveland, 0. and notion dealers, or by n: ail on receipt :
power. Speed range of 4 to 40 miles per hour. _Anti-friction ball bearing | Door or like frame, I. Ohnstrand........... 754,492 ° * ’ of price. Sample card, by mail, free. Man-
a;‘zlis,hilrect drlvfe, ml?'liaiuﬁal vahfs f(;r u?itake nndﬁxhaust Wl;mer Draft-rigging, Williamson & Pries. 754,528 ufactm‘ed by Consolidated S‘Lfe.t]y
of highest prizes for 'H speed and endurance wherever entered. Draft-rigging, W. Thornburgh . 754,958 . .
$3,000 Draft-rigging, tandem-: sprmg, “ H Miner. 754,669 STEAM TURBINES — THEIR CON- ln Co., Box 121, Bloomfield, N
y - Draft-rigging, tandem-spring fucnon W. H. struction, Operation and Commercial xg)hcauon.
Send for illustrated descriptive literature and name of nearest agent. Y 62t T 754,671 | SCIENTIFIC AMERICAN SUPPLEMENTS 130 307, G As ENGINE

754513 | 130%, 1422, 1400, 1447, 1370, 1372. The
. ’ articles have all been prepared by experts in steam

PACKARD MOTOR CAR CW., Dept. 5, Detroit. Mich, | Drafting implement, H. A. Swenson.....
engineering. Price 10 cents each. by mail. Munn &

Member Associstion of Licensed Automobile Manufacturers. Dredging and sluicing device, submarine, R.

IﬁNITERS

LATEST TYPE. BEST MADE.

For Marine, Antomoblle or Stationary
Engines. Fully Guaranteed,
Whrite for Circular.

The Carlisle & Finch Co.,
233 E. Clifton Ave., [ mummh Ohlo

. . - ‘ L Riley oo 754,611 >
Newm\tﬁrlét/\g;rx ';OEQ(;C]}:;D Moror Car Co., oF N, Y., 317-319 W Dress-shield, Lee & Conkling : 754:877 Co., 361 Brcadway, New York City, and all newsdealers.
- 2 . Drier-rack, A. J. Zilker, et al . 754,630

- Drill-bits, etc., fastening device for, C. P -
NOISELESS Brintzinghoffer ........ .. 754,741
g b b B:}él ggdpgﬂ;ﬁtmadzogr?plf)‘oner . ;Eg'gég
‘ Bevel Plnlons Dves makmg anthvaqfunone Hepp & Wol- 7;4’768
a1 54,
754,945
154,496 FOR MECHANICS

] @ﬁ Send for Free Catalogue No. 16 B. @? MAR]NE EN GINES

. 754,656
754,410 . P.
{51120 | The L. S. Starrett Co., Athol, Mass., U. S.A. | 1,23apas L¢ % 40 H. P

We can furnish our New Process
Noiseless Pinions in bevels as well
as spurs of any pgize wanted and tet'
to transmit any required horse | Electric furnace, C. A. Keller....
power. Write for catalogue. Llectric-socket support, B. R. Gill.
Electric time-alarm, E. M. Benesch..
THE NEW PROCESS RAWHIDE CO. Electrical-distribution means, J. L. Cre

R

Syracuse, N. Y. Electrical plug and receptacle, G. W. Good- Cylinder
— ridge ... eieeesee. 154,863 R
GAS and Electrical selective apparatus, Pearne & ? For Either Launches
Th ULDS LINE Krum ..o.oviiiiiiiiiieinnennas ceeeeees 154,689 i7t050 feet
The s:lfegt eugin e in the Electromagnetic device, BE. K. Muller..... ... 754,681 Hand or Power Send f
ENGINE u world. When gasoline 4 Elevator safety appliance, Cruickshank & ne]v}v (‘)1“1
s used the supply can only Burnham  ...... [ 754,432 B This machine is the rezular hand machine su ew catalog
be pumped ap asit is used, p Engine, C. F. Chandler. .. ... 754,744 Tlied with a power v pinion, countershaft, ] GHRAND RAPIDS GAS ENGINE & YACHT CO.
s 5 5 <
and air cannot mix with if I]n"me cooling device, explosive, w 754,728 cte., and can e Worked as an ordin: ary power Grand Rapids, Mich.
until it veaches the mixer, Envelop or card feeding device, D. S. Dufur 754,434 machine or taken from its base for use as a
TP, Tortable engines 8 Joraser, blackboard, Seith & Kaphingst.... 754,900 h-anf 3mchmﬁ Lenghhl of P‘Pie "}lﬁ‘l‘dleﬁ
to 1211 P.  Write for full Wxcavating-machine, J. D. Moran...... . 754,480 s L I e room. u‘ft?"“e‘ catalogue
information and illustrated Expansion-bolt, J. B. Gottshalk.. 754,764 price fist free on appiieation.
catalogue, Explosive-engine, S. 8. and A. Lewis 754,466 C Cco.
= = I Extensible case, E. G. Schriefer....754,814, 754,815 Rxﬂgwg No. 8 THSEG_,L:I?:'ST &nggp'iT gOLN
Olds Gasoline Engine Works, 216 River St., Laxstve, Micn, | Fabries, finishing, H. Bock §4,8§3 £ S48 I 2 B " T 5"o EXACT SIZE PATTERNS .COMPLETE INS mucnom
}:‘axm»gato, C. P. Emery.. . . . 734,708 ron PATTERNS EACH STEP LLUSTRATED HUNDREDS OF CUSTOMEAS
eed-bag, horse, J. Ratzm ..... 754,696 AVE BUILT THIS COMBINATION ROW BOAT)

SAIL BOAT AND LAUNCH IN FOUR DAYS TIME AT

A TOTAL COSTOF§/4 COMATERIAL PURCHASED

LOCALLY COSTS ABOUT £9.00. PATTERNS OF

——LDALLKINDS AND SIZES OFBOATS AT PRICES

I6FT LONG-4-FTBEAM. FROM §320UP PARTICULARS FREL

Feed-water purifier, J. M. Smith

Felt-spreader, J. H. Ostrander..

Fertilizer-distributer, M. L. Bake:
® Ld Pinger-nail buffer, C. E. Moser.

Manutactory Established 1761. E‘iig dalr?é'quiglt(lll)l;g(t‘:lfe m,\slulgmr‘lceodve.!‘mg fon 754,555 25¢ BRINCS 64 P, ILLUSTRATED cAYAanu:ms:T OF WORKING
2 ating- INSTRUGTIONS AND ILLUSTRATIONS. WRITE T0 DAY
LEAD PENCILS, COLORED PENCILS, SLATE metallic surfaces, J. A. Heany 754,868 BROOKS BOAT MFG.CO0.STA- A . BAY CITY-MiCH!
PENCILS, WRITING SLATES, INKS, STATIONERS | Firearm safety device, G. A. Horne .. 754,564 t -
RUBBER GOODS, RULERS, ARTISTS' COLORS. Fireproof constrnctwn, G Licbau . 754,783

Fireproof floor construction, R. C. Kyle...:. 754,674
Fireproof window frame and sash, I. W.
754,437

Sol' 't MATCH MACHINERY.
78 Reade Street, New York, N. Y. Emorson l c l BIG MONEY IN MATUHES,

We manufaefure everything pertaining to the busi-

. Fishing-tackle, S. Robbins.........c..oouu.n. 754,892 ness. The Very Latest Process. We will furnish
GRAND PRIZE, Highest Award, PARIS, 1900. Flash-light apparatus, photographie, MeColl a manager or teach ény ]i_‘ﬂmhagel‘&tbhﬁll’g‘s;"%&

1118 Asnland ﬁ]ock Chicago, Ill., U. ’s.

—_— —= & Klaiber .......... erereeeieeeaeaaas 754,487
Flexible tube, S. Palmer .... 754,936 S
. § A R l E S ' A N F'looring, roofing, ete., structural arrange-

ment applicable to, E. L. eaAsSe. ...... 754,888 M
Woalls, Oiland Gas Wellsdrilled | Flue-cleaners, rotary motor for, A. Lemke. 754,955 A d 0
bycnn'macttoanydepth from50 Fluid-pressuré brake, Spencer & Greliner 754,908 n Ca'n Compete In 50 Years

Experience

20300( t&e%t. ‘iNg also nﬁnuf&c- E‘roezing-tank, C. W. Vollmann............. 754,522

ure and furnish everything re- furnace. See RElectric furnac

quired to drill and complete | f'urnace, D. J. McKenzie 754,792 | | QUALITY and pRICE

same. Portable Horse Power | [rurnace for burning tan or like fuel, D. M.

and Mounted Steam Drilling B 2 T 754,933 k f h- h h

Yachines for 100 to 1200 feet. | Fusion, treating matters in, P. L. Hulin... 754,566 on wor or which the

i8 re euilll'eds :’n:l genda fOIS" illge Galvani¢ battery, reversible, T. A. Edison... 754,859
a4 Garbage-removing device, E. O. Poppe....... 704,890

’
brated catalogue. Address Garment-clasp, A. J. Krienitz...... 754,462 Varied maChInerV of

PIERCE WELL ENGINEERING AND SUPPLY CO. X
Garment-stretcher, .J. B. Miller.
136 LIBERTY STREET, NEW YORK, U.S. A. Garment-supporter, L. B. Schoch. 754, 813

s o revort for e &0 0 tmaamg our numerous factories

Trade Marks,
Designs,
Copvrights, Etc,

man .. . ,459
INDIAN MOTOC i CLE (yas-burner, dtmo%ph?nc, AI gV Harrxs..).l:c.. ;Ei,égl , ,
Gas-burner, regenerative, . McKnig! . 754,595 | d : inti
: Gas-detecting means, thermostatic, J. E. 3N 1S SUIte ¢ q‘ﬁé‘lﬁ?ﬁsﬁﬁ’r‘&iﬂl‘“é‘uikg,'%?ﬁiﬁﬁ"f‘iﬁ?ié Sﬁﬁ]e'r”sl‘ﬂ
Baldwin  .............. . 754,534 invention is probably patentable. Communica-
Gas-detector, G. A. Nelson. . 754,596 | | EEEESEESsS A DDRESS IS _ tions strictly confidential. Handbook on Patents
Gas-engine, P. H. Brennan 54,418 B | sent free. Oldest agency for securing patents.
Gas generator, acetylene, Robertson & Heap 754,808 Patents taken through MUNN & Co. receive
Gas purification, apparatus for, F. Jas. 754,773 P O P E 1 Special Notice, without charge, in the

Gate, H. H. Bell
Gate-opener, G. C.

Gear-molatng maching, . Kepp 0 T Manufacturing Company

Gear, variable-speed and reversmg, H. R.

Scientific American

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 a

Bevier ..., ceeeee.. 754,738 o ’
Gearing, differential, H. B. Baysle e ;:33(1};1 21 Park Row New York City § year; four months, $1. Sold by all newsdealers.
Gearing, variable-speed, A. B. Shultz, et al 754,905 MUNN & cn N Y k
HENDEE MFG: CO. Glass machine, sheet, S. Deeley............ . 754,752 .361 Broadway, ew ur

Branch Office 625F St. Washington, D.C,

Get our 1904 catalog, SPRINGFIELD, MASS. Glass-working machine, I. W, Colburn...... 754,426
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Glove-turner, G. Burr................ Ceeenn 754,539
Gold-separator, La Bud & Barton. . 754,657
Governor, N. Lombard . . 754, 469
Governor, engine, H. JT¢

Grain-blower, G. Merkel...... . 5 hed—
Grain-separator, I'. M. Smith . o4, I he APPI E

Grain-separator, .J, I{A \’Hnlo . ,

i Saves battery troubles, attached

Grinding and polishing mﬂ(fhme, J. B Lol)ot 754,878 | to any gas engine. Governors,
Grist-mill, S. L. Shelby 3 | Storage and Dry Batteries, bpmk
Gnide-whool, A. H. Mathesiu Coils, Plugs, Switches, Automatic
yun, . Novotny........... Timing Devices.

Gun, automatie, C. DPetersen. 91 | The Dayton Electrical Mfg. Co.
Gun, Plo(nomagneuo K. Buku]dm. . 754,637 98 Reibold Bldg., DAYTON, O.

e

: Gun shell-cjector mechanism, 1°. Nov 754,598 L
;\TESQFFRE\G\“ 3 ; Gun sight, shot, P. O. Elterich 754,220 , R
LOL RS OUR WOR 3 Guns, fluid-brake for recoil, E. . 754,896
T“Tﬁ;\}mmﬁ : Hair- dloSSmg device, J. T. Wi . 7a4,94‘) The Frank“n MOdeI Shop
(;UBSON O‘ 4 Hammer, steam, C. E. Billin .. 754,636 Experimental work for inventors; any-
\é\m«nn smi S‘Rﬁ . Hanging basket and pot, combination, I. thing in metal from a single piece to a
NEW YOR': Neidl .. 754,683 complete working model. Apparatus for
Harness-rack, €. IH. Must;:l()\e . 754,483 cgllteges. Exhibition models. Introduc-
Turvester, B. Holthaus. . 754,926 t‘.\”ll %al?plfes ot 13;1kt.01:,ted nt}.t]lc]es. I%Pe"
Harvester butt-adjusier, J. . 754,719 ?;ﬁmn%(i)o?)s og ?é‘{tég‘ Igr;‘(‘e‘;gmlzoggdl[{eg_.
arvester, corn, A. Neer . 154,491 EENAT S R S A gy sk
Harvester, corn, A. Neer : 754,4 signs worked out. irom invenrors’ ideas.
Iarvester in-deck, A. Reinhard . 754,609 D Send for circular 9.
Harvester-headboard, J. F. Steward... .. 754,718 Gt FRANKLIN PARSELL & WEED
Harvester tongue-truck, E. A. Johnston.... 754,568 | |Model Shop . ‘4 * 4
129-131 West 81st Street, New York.

' Harvester topper and stripper, cane, G. D.
Luece oo, 754,788

| The MEDART {4 (it 10 Wi & Brcis, 1L skt b & 7|1 Wherever a Wheel
BUAT BUILD'NG Header and stacker, combined, J. H. Kinds- e arer e
vater ‘ 754,780 Will Turn a
i A fi that b lied 2 ‘ ‘ T
;0 I:le]v:ig(;ftt ri(;:§§11egl. OT ki‘zl?gzallis Cadillac ill GO.

M ATERIALS Ho:lt—rpgulator,
the machine and an occasional kick The Cadillac is the only automobile em=

C 75 G5
g bout construetion withia the Leib . IR 754,465
nge of amatenrs, at a ol cost. Heddle-bar fastening, Fehr & Kaufmann.... 754,860
ITecl, adjustable shoe, A. Westwood

‘«“’ht‘ ]’”mCh@‘ Row DBoats. Iiide working and unhair . .
send gtamp for catalog. WHhItNeY  «vvrieeeiaeee e, 4 keeps it going. Send for our Booklet. . bodying broadly utilitarian principles.
FRED MEDART, 3545 DeKalb St.. St. Louis, Mo. Ilinge, separable screen, H. B. Hlm%gimgy 54,770 SLOTKIN & PRAGL!N, The picture above showsast.rongy stylish,
rALb s dadas | TTinee, scparable sereen, C. Rowland 754,809, 754,810 210A Canal St New Yoik powerful touring car that will accommo=
. H(muy, éerm(*ming, A. 1\'. Kouba........... 754,461 " rEER. date four people comfortably ; thatis as
- 1 Hook. See Suspension-hook. = 1 1
AERTAL NAVIGATION_THEORETI‘i Hook-rack, Rubicam & Baxter............. 754,503 }s]mt;ltit}:.ru(;mmgh.and I{ehable té}‘ls tanv
cal anC Practical Discussions. Pictures and descrip- | {{orse-ruke, J. H. Randolph . 754,499 Out ern ome N 12 =priced macnine. emove the ton=
tions of actually-built dirigible balloons and aeroplanes IJorseshoc, .J. A. Martin 754,789 neau, and it becomesa smart runabout—
will be found i1 SCIENTIFIC AMERICAN SUPPLEMENTS Hub, metal-covered vehiele, G. A. MeKeel... 754,490 In a country free from excessive heat : superior to every other in simplicity and
754,500 and cold, healthful and prosperous. ease of operation; equaled by none in

455, Price 10 cents ea”h, by mail. Munn & Co., | [ee-tank, J. L ITopkins.....

361 Broadway, New York City, and all newsdealers, Induction-coil. R. Millor, T ;:ﬁgz% LANDS at LOW PRICES speed, strengt_h, appearance
e

%lbl, 1149, 1150, 1151, 1404, 1405, 1413, ‘ Lee-¢rceper, C. F. Recknagel

—— Ingot-crane, C. L. Taylor...... .. . ... 754,910 y : N or mechanical
IHT(‘;’!;}L)]Q( mbustion engine for cycles, H. 754929 :i?zqnlg)rtlﬁffgarraggtlg%s, (égnis&lars, ete. excellence.

0 Intestine wringer. beof, H. C. Ziprick ...... 754,630 | M. V. RICHARDS, Land and Industrial Agent,
Iron pyrites from zinc- hlende, separating, K. Southern Railway and Mobile & Ohio Raiiroad,
.. 754,643 Washington, D. C.

Danziger
Ironing-table, W. 0. Schellhamer . 754,898

Kettles, etc., attachment for jacket, *..

kil lelmhalh . . ;gizzg If you want the best CHUCKS, buy Westcott [

Kiln-door. 2%,99) Little Giant Double Gri

Labeling-machine, 754,460 Drill ¢ h.nLks Tittle Gl);lnlt) an auto-

754,851 Drilt Chucks
Improved,

Oneida Driil

mobile absolutely
unique in perfection of

MOST POWERFULL WIRE ROPE MADE IIJ,:‘(:: }:)i{ld;JO(%:lt]rr)i(;)g ﬁol(lor,p Sh()(.‘,, B. B R.

B ODE CK&BASCOM OPE co- Thomson ...........iiiiiiiiiiinnnnnnnn 754,517 i
Ladder and scaffold support, T. Copeman... ;di ;?7 ‘(,_huckg. Cut- design and carefulness of
Ladder-hanger, S. C. Johnson........... .. 75 6 ing-o OIS stion., N or i asily
ST.L Ijam[», h f ravesing - ’ Chaeks Seroll T Loustrut‘tmnv No other is sole LSlvl)
: Lamp, electric pocket, A. I Post 754 694 Combination ~3 a and perfectly adaptable to the va-
. ’ e rella-sticks. efe. . T. W a Lathe Chucks, Geared SIS rious requirements of business and
To Owners of Gasoline Engines, Lamp for canes, umbrella-sticks, etc., J. W. Combination Fathe Chucks, Plain Universal Lathe . . )  hoints
E Allen . e e 754,631 " pleasure;nootherhassomany points
Automobiles, Launches, Etc Tamphlack Kine hine. 7. H. Mann. 754,471 | CRucks, Independent Tathe Chucks. Made by X P L ; i
The smpblack- mrll\m" (lind(‘ 11 eft B R 7=4 sl \v(.“( ‘ott Chuck Ce,, Oneida, N. Y., U. S. A, of intrinsic superiority. Improved
Auto:s arl(er larding or saltin device, R. eyno 5. ,‘34 bos Ask for catalogue in English, French, Spamkh or German. ; wheel steering-gear; new departure
p Latch, D. W. T(‘“ [ R -+ 154,721 FIRST PRIZE AT COLUMBIAN EXPOSITION, 1593, . in brakes: positive ignition. Trans-
d ntirely with all starting and | 1€ad salts, making, W. Mills. . 754,667 brakes; pos gnitlon. lr
n‘x’;:x;‘v:?%menerreesvmm L,,ﬁﬁ;;“éa,,d Lens-carriage-securing means, C. E. Hutch- . mission is simple, noiseless and
expense. No belt-—no switch—no bat- TIES e eti it e 754,872 WONDER AOetYle“e Burners | & ¢fool-proof.”” When carisrunning on
teries. Can be attached to any engine | Letter-box, door-bell, and name-plate, com- S ————— - high gear the speed can be regulated
now using batteries. I'ully guaranteed; bination, H. Messersmith......... ..... 754,664 Price ARE THE BEST N p
write for descriptive catalog. Leveling instrument, G. G. Townsend. . ;égz%i 40c. each.  Sold by good dealers or write | [ %’1 Ol'd“aary foads bi’]slir‘)“‘le alone.
. . Line-casting machine, W. 8. Scudder.. 54,6 - . nginedevelops ei -horse power
Motsinger Device Mig. Co., Link, sepai‘g:lblo, E. C. Val . 754,521 Ghe STATE LINE MFG. CO. ] rungs withoutpviblgxtion an(}l) will
14 Main St., Pendleton, Ind, | Linieoleum carpets, manufacturing, F. K. 9th & 10th Sts., Chattanooga, Tenn., U. S. A. 4 drive steadily, surely owerfully
Magnus af Ekstrom...........cocevnenn 754,581 « R el b N ¥
- Linn:yne—m:mhlines, pl-‘rxldu(‘in;: notcgngs h%Vlinl_({»- 66 GUMMERGIAL GALGULATDR " Alllsts wherever a wheel will turn.
ypes or slugs as they are cast in, . R. weights, s PN N .
SPECCHICY .ot s 754,619 | measures, tables and calculations for every business nMOdel ‘%J 19(}4’ ‘Vlml}ldet‘?“hfr’:bl(‘ "03
Liquid-distributing system, Williams & Whit- v%\rked out reaéiyfor 1nt§ﬁtant use. Noén;;;r%esgmarghmet- . 838%%%1)??&t}llllgugsgb?leé?lmﬂg%b ((;Gwaﬁlz
man . 754,730, 754,953 | chanic. apprentice or office man can afferd to be withou .00; wit » $750.00. A4
valudnle S(Ie“[l[l( Pdpers }Aqmd separator, contrifugal, T. H. Springer "7:;22}}() it; send 50c. to Tunis Mfg. Qo..’i’()S(hestnut% Phila., Pa é‘gloiéwh(g(;d}‘lz{gecss are equipped with
sster attachment, J. A. IIen(m 54,449 |\ —————— - .
}‘2?;,‘;;&;2’}?3;&:‘* ql‘ F’l‘ P}\Ilian\cw(vel}r . ;03 3{8)5 MAXIMU M POWER MINIMUM cOST. | B Our free illustrated booklet N gives
0c¢ s . H. 3 Y L. . . ou use a pump for % address of agency nearest you, where the
TIMELY TOPICS Loom shedding apparatus, N. & J. Chaize... 754,846 beer?lm’d ae“{; st(lrch, Cadillae mn;;be seen and tZied’.
anrlflwﬁt-r}'(ipl(’ln1shm,f: mechanism, W. H. & 754560 DEt];OIéeum rlewers &
acking ......... ... L. 54,F mash, tanner’s liquor, H H
cottonsecd on orfisas. | B4 Cadillac Automobile Co.,

' Lubrication, apparatus for force-feed, J. F.

Price 10 cents each, by mail " ccanna 000000 0TS LT 754,486
Tabricator, J. J. Aull..... . 754,737
i Mail-box carrier, G. B. Ok

hot or cold, thick or thin 3 . .
you want to get the Detroit, Mich.
TABER ROTARY PUMP Member Association of Licensed

. TH4,686
Mail-carrier, . P. O’Neill. .. . 754,795 which does the most work at fle | s .
RADIUM AND THE RADIO-ACTIVE ]\}:1:]:12111!\1‘9;" ‘hml: '}‘) N];\l Gra, ;’);4 121) = the least expense. le;)]\ Automobile Manufacturers
SUBSTANCES. No better or clearer ¥ oo™ UHaubach ...veereonns . 754,450 ; = constructed. Can be run at Sppasuns e —
scientific account has been published than f] ‘\Lm%age device, 0. Zar-Adusht-Han . 754,925 any desired speed. Perfect- -
that contained in SCIENTIFIC AMERICAN sago-machine, P. J. Krol 754,463 | 1y durable. All parts are interchangeable. Needs 1o
SUPPLEMENT 1429. The paper presents all iy,mv, tase. 8. Robert......... . 754,707 | Skilled workman. Derects guaranteed. Catalogue free. DR. DYKE’S “ DISEASES OF A GASOLENE
that is at present known about radium and Measure, tailor’s, 8. M. Griffen. 754,765 | TABER PUMP CO., 32 Wells St.. Buffalo, N.Y., U. S.A. 4 AND HOW TO
the radio-active substances. Measuring and weighing machine, ‘R. 1. Tat- 154937 AUTOMOB[L CURE THEM.”
terson ... 54,97 \ -
ELECTRONS AND THE ELECTRO- I Metal-plate-doubling machine, B. H. Doll... 754.433 | A book for owner, intending purchaser
NIC THEORY are discussed by SIR  Mieroscopes, fine adjustment for, C. F. Dieck- Pate“ts Tl‘ade Mal‘ks or repairman.
OLIVER ILLODGE in SCIENTIFIC AMERICAN } TIATITL e e v e e e e e e e e et e e e ee e 754,954 ] ) Hints 11?(11 su;ﬁes?(gllggt‘éclélu-\gmnong
2 ! Milking-machine S ¢ Park.......... 54,45 . iagrams an nection;
?E;PZLEI%I;I;TSIJ;A‘IZS, 1429, 1430, 1431, | _]\VII;{E:‘I_II‘TTOI‘:H(’ITHHR, }1‘111]1‘1;;115 & Park e G ;54 62)2 COPYRIG HTS, etc., | Price $1.50
’ ’ . . . Molding fpiiratns, R A Pentose...... L 754,495 MUNN& C Solicitors f A. L. DYKE AUTO. SUPPLY COTPANY
'I‘l-ltl;:l PANAMA CtAl‘gAI, is gleschnbed from | Mop-wringer, C. B. Iill..........ccoen.... 754.870 | § Address 0-, of Patents. I 2108 Olive St., St. Louis, Mo.
e engineering standpoint in SCIENTIFIC Mortising chain cutter, portable, G. A. ffice of the SCIENTIFIC AMERICAN
AMERICAN SUPPLEMENT 1359, DISePO wovviniiiiiie - .; ..... ;gi,z&;? SGIBgndwgy, New York. C Send 10(:. for the largest Auto. Supply Cat. in the world
Mountain-climber, reversible, N. Laub. . 754,5 Branch Office: 625 F St., Washington, 1. 0.
WIRELESS TELEGRAPHY. ItsProgress | Mouse-trap, T. L. Ray:oeo oo .oieeeiiool 754,891 e o St Tres e AT g tom, e $IOO. to $300..MONTHLY.
and Present Condition are well discussed in f | Mowing-machine pitmian connection, F. P. % Men and women. Salesmen, Managers and General
SCIENTIFIC AMERICAN SUPPLEMENTS 1425, | Burkhardt . 754,538 5= Agents. Delightful business year round. Hustlers

mem getting rich. Write today for brand-new

1426, 1427, 1386, 1388, 1389, 1383, | Music-rack, folding, J. H. Rockwell. .. 754.502

1381, 1327, 1328 1329, 1431 Mugical instruments, means for Iegulﬂtmg
the expression of mechanical, R. W.

POW=RR
For any power purpose we offer
The American Gas & Gasoline

Il plan and Special Offer this month.
i M 100 per cent profits. Norisk. Goods
(5 well advertised. National reputation. Fully

HOW_ TO CONSTRUCT AN EFFIL Pain ...t e 754,886 Engine, in actual service, it will i
CIENT WIRELESS TELEGRAPH [ | Nail-extractor, A. Dudly, Sr............... 754,754 be found simple, durable, eco- % glu;r;meeg Cﬁmmersdﬁhsht"d We're an
APPARATUS AT SMALL COST is Nitrogen compounds from atmospheric nitro- nomical of tueﬂ and a most sat- OFRIEE' ﬂﬂngogi?fgg% Outlx_‘l]logue
told in SCIENTIFIC AMERICAN SUPPLEMENT gen, making, H. Mehner.. . 754,474 Istyiug power, easily operated, t good positi n i “big waos,

zlo " " wlithout the aid of skilled he], get good position,paying big wages.
1363 { Nozzle, exhaust. W. §. Clarkson. . 754,746 p.

: Nut, lock, Evans & Williams....... . 754,438 modern up-to-the- minute ex WORLD MFG. CO.,
SUBMARINE NAVIGATION. An ex- §| Nut-lock, .J. ¢. Mitchell...... . 154,590 posive Mngine.  Wealso buils 81 World Bldg., Oincinnati, Ohio.
haustive review of the subject is published §' Nut-lock, J. E. Hedrick..... . ;Ei;t{:'{ s\;,‘g";tl eﬂi;g;j‘ej; hcﬁﬁmiﬁ"‘f * o ’

in SCIENTIFIC AMERICAN SUPPLEMENTS Oil-burner, A. Maeulen.. . 754,66 T ST terested parties.
1414, 1415, 1222, 1223, Oil-cake-treating apparatus, A. B. Lawther. 754,576 ~ AMERICAN GAS & GASOLINE ENGINE CO., ORIGINAL BARNES
Ordnance automatic firing device, L. Obry.. 754,885 | 70 Keunebec Street, Portland, Maine,

SELENIUM AND ITS REMARKABLE Ore and pulp sampler, automatic, C. Allen. . 754,912 POSItIve
PROPERTIES are fully described in Ore and slime separator, automatic, C. Allen 7H4.911
SCIENTIFIC AMERICAN SUPPLEMENT 1430. Ores fr-nm.mngm\,tio gangue, separating, T. _ _ N -

The paper is illustrated by numerous en- A. Rdison 754,756 8§ ™TOOL 10 to go.mch Swing
gravings Organ, D. Schustek .. 754,713 ' must be interesting to every handi- N CATALOGUE < :
- THE Oven, bake, H. HeacCker......oooeevennen. 754,866 | craftsman. There is a mine of infor- $ Send for Drill Catalogue.
HE INTERNAL WORK OF Package, shipping, J. A. Bower. ovenivniiis 754.537 | mation in |
T WIND. By S. P. LANGLEY. A painstak- | Packing. rod. N. H. Albreeht............. 754,834 | Montgomery & Co.’s Tool Catalogue 3;‘] Hicuone W. F. & JNO. BARNES CO.
. A iTller 5 : X M .m..m!',',‘ﬁ’ ‘Established 1872
ing discussion by the leading authority on §| Padlock, J. B. Miller........... eeenas 754,479 which enumerates thousands of tools. N (Establisher )
Aerodyn?imlcs of a 912>Ject of ve}\lue to all ¥l Pami»:-qilooldmg machine, E. D. Casterline, re- 12,904 Capiial uumerates thousands of tools. Q[" 1999 Ruby St., Rock'ord,lll.
interested in airships, SCIENTIFIC AMERICAN | ' ! AR F AL E R SREERIREY - fusely illustrated. Sent by mail for B o
SUPPLEMENTS 946 and 947. by L “"S;“l* angular, C. IIII Howland-Sherman 753 fgé 25 cents, discount sheet included. ST
Pen, fountain, W. Bovill. 75 MONTGOMERY & CO., CATALOE'UENE»ZI" -
LANGLEY’S AERODROME. Fully de- }| Ptirvoleum. . apnaratus for . 105 Fulton St., New York City, Whs ! ‘ oz-}[orellglit Y
J M. O'NCAll oueeieeeaneietaennin, 754,687 :
ontte Subject,

scribed and illustrated in SCIEN rIFIC AMERI-
CAN SUPPLEMENTS 14094 and 1405.

STEAM TURBINES. Their Construction,

Thonographic apparatng, Skiff & Grant.... 754,508 | =
Phosphorus compound and making same, or-

ganic, S. Posternak. .. .o . iiieaa.. 754,803

Photogranhic {ilm. R. A. Anthony . 754,736

g&iﬂ:?ﬁgc ;;iksc(zgrgg?;il}‘w‘?‘%q}slcfggn Photographie film, flexible. F. A. Anthony.. 754,735

1307, 1308, 1422 1400, 1447, 1370, Photogranhic view-finder, J. A. Robertson.. 754,893

1372 T1 ticl have all b d Piano attachment, pneumatic, R. C. Pryor.. 754,498
. le articles have a een prepare Piano-players, pedal-stop action for auto-

by experts in steam engineering. matic, W. F. Cooper, Jr...ueeeennnnn.. 754,750

Pin. See Hat-pin.
PORTLAND CEMENT MAKING is de- P;gn mG:; nn} Rllr}“n('h combined, J. C. Sni-

Hydro- M t i .sem{ﬁronr.
Carbon otors|| i | AMEILE]
Headless  Self-Contained I e
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engine. Variable sparker. The
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scribed in excellent articles contained in 754,509 to-aay:.
SCIENTIFIC AMERICAN SUPPLEMENTS 1433 || piston-roa, 1. A, ¥ Nenmann. ... . 754793 Grant-Ferris Co., Trog, N.Y
1465, 1466. Pitman, K. F. Seith................ 754,506 e e———————
AERIAL NAVIGATION. Theoretical and Pldn(t‘h?\\;&[;nll; and holder, adjustable. H. 154542
Practical Discussions. Pictures and Descrip- Plow. T I\'il(,il 754,572 At g
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Railway danger-signals, clectrically-operated __
stopping means at, W. L. Adamson..... 754,406
Railway, eloctric, Iuber & Behn Bschenburg 754,565
Railway-frog, Kimball & Conners......... . 754,875
Railway plow, electrie, J. H. Akers 754,832
Railway-rail joint, A. RBarnes.............. 754,913
Railway-rails, device for preventing the
creeping and wandering of, 1. Masik... 754,881

Railway-switeh, T. I&. Gummerson.......... 754,864
Railway-switch, automatic, M. M. Whitfield 754,627
Railway-tie plate, W. S. Jones.......... . 754,654

Railways, automatic brake-applying device

for, Meyer & Geritz
Register, 1. A. Niehoff
Rheostat, L. Lyndon...
Rheostat, C. R. Pitrat
Ringing and listening key, C. H. North

754,665
754,684
. 754,660
.. 754,692
. 154,935

Roll-holder, J. Burry............cocu.oun. .. 754,420

Model ‘““K*? Roof valleys, means for covering tile, W. SAINT LOUIS
here illustrated, is the strongest and most Ludowicl .. o.oconsoeeeee.s ENSREEEE - 754,578
: ¢ Rope-haulage socket, G. W. Minto... .. 764,589

F()l\ivehf_ul car of its weight ever built. It has
ull elliptic springs, two powerful brakes, 30-in. Y \neine. itehell. .
wheels and 8'% inch tires, 84-in. wheel base, 2 {gafal’Pétks‘”u;l.““l,{l-‘fl H. C. Mitchell.
cylinder opposed engines of 16 actual horse- qlufe, FoRn o Tﬁlm NN
power, and carries five people over any kind of §‘lfe’t MW A %mp‘??;l W

roads, in any kind of weather. Nothing equal ‘@ﬂ ? 31 plldn,) nd ]uckt ((J) B, Howe. ...

to it, either in power or appearance, sold for Qash ho.€cer and 10ck, O. 0 HOWe.....

754,411 Buckingham Club Building, new and strictiv fire-proof, fronting on Forest Park, with 300 handsomely
- 754,672 | furnished suites of rooms, for the exclusive use uf members and their fawilies. Will open April 30th, 1904.
: 7?—:}%;}: People of high social and business standing, desiring the best accommodations in St. Louis during their visit
. 7;54, 743 to the World’s Fair, are joining the Club. All applications for membership must be &ppl:OVe(l by the naembel.'shlp
754:452 committee. The Board of Directors of this Club is composed of the most prominent business men of St. Lou}s.
If interested, send us your name and address, with references, and club book and full particulars will be

Rotary engine, H. Berglund....

double the price. Sash, pivoted, G. Kabureck........ 754,655 r
Sash, window, G. H. Lawrence....... .e... 754,575 | furnished you. Early attention is important, as only a limited number of members will be accepted. Address
N Scen(i)c vaf(ne}s, apparatus for producing, E. 754,867 BUCKINGHAM CLUB. ST. LOUIS. . a
- : - - dealy o 2% S . i i isi chase Exposition Co., an
¢ Scenographic apparatus, Austen & Bradwell 754,532 everI;%I;EkREEg‘E:;t (I:JloouinDS'tRi‘F;"lsums, President Louisiana Pur S L4 4
- Scenographic apparatus, E. J. Austen...... 754,533 an’ .  LuOUIS.
Scholar’s companion, A. E. Greves.... . 754,658 - - )
1 School ef))mp[z)mil(;n, T. Crawford.... i .. ;§1,§52 R i
- s Screen, D. . Pinkham......... .. 54, , 754,800 | N "

To“rlng Cars gcroen l&angori h%lf-sri;zeld, H. B. Higgins ;53,17% R . i
ix different model t the factory. Seat-spider, H. W. Bolens.............. 54,41 / ,
Sx di eren'mole3$650 to $|,350-’i the factory Seine-hauling apparatus, H. C. Albee.... 754,833
Model ““K” with four lampsand horn, $1,200 at the Self-adjusting wheel, Root & Wallace 754,894
factory. Same car fitted with gnno'pylmp, R;ve}e(; §(~miell'i1)tic spring,' T. A. Sheft........ 754:715l
blgtg o vinaing frontand side biers, Model W | Sowing machine’ fecding mechanism, Dl
Wagons, with detachable top, §830 at the factory. S V.N"hl*'m;l' bine rufiling meehanism. AL 754,934

Our new illustrated catalogue, shows each different DeW llnfuhs -k (:run uilling echanism. . 754,928
style of car and tells its special points of merit. o COCT  eoese e BRI WA AR
Shall we mail you a copy ? Shade goods, machine for trimming and ap-
plying, E. O. Engberg ey

Thos. B. Jeffery & Co., Kenosha, Wis., U. S. A.

Chicage, 304 Wabash Ave. Boston, 145 Columbus Ave.

. 754,759 o« .
Sharpener, disk, W. J. Julian... . 754,455
Shaving mug, I. B. Foltz 754,761 nght G&SOllne
Sheet metal edging machine, E. F. Lock-

WOOA  oee ittt i i 754,786

Shelf support, adjustable, E. G. Schriefer,
754,816, 754,817 Onneau

Shoe attachment, athletic, J. G. Mitchell.. 754,673 |

Not in the Front Rank. it is the Leader Shovel and_foot protector, J. Christiansen. 7?4,543}

12-14 Horse Power (Honest Rating). Weight 1,700 Ibs.

n . Shoveling device, J. G. Westbrook........ 754,946
216 H. P. Single Cylinder Motor Cycle Ny ) i
) - g}:gx PO ‘(} VI;I i‘elg‘\‘:“' . Price $1,750. . . Canopy Tcop, $200 Extra

For 3 R For o warker. T g ’ , L .
Spead > : Pleasure | Sl onEe [(ietI(;'ctiII:;q 1\113101]1‘;;1!\]()1(;‘;11(;‘;& 754,658 New system of control makes the two-cylinder opposed motor, which is placed forward in a
Long Life gumness Sidewvalk on street crossings, J. A. Rose. 754,895 ‘ removable bonnet, as flexible as a steam engine with none of its defects and limitations. High
l\i}(l)?gre 2 %Otn%uy Siding, sheet metal, E. G. Charlebois 754,541 | gear available for all ordinary speeds and grades. Gear changing by pO§1t1ve levers—no notches,
awrer” , v Sieve, F. W. Hasch e, . 754,865 no indices—making this the easiest of all gasoline cars to operate. Speed, two to thirty miles

per hour. Iubrication automatic. Tonneau seats of full carriage size. Materials and work-

Signaling system, wireless, H. Sh k
manship highest grade in every detail.

ot iy - s , | 754,904
Our Double-Cylinder Machine holds all world’s A : 754,
Silt and sand separator, automatic .
records. Get catalog. ATIEN oo e 54732

G. H. CURTISS MFG. CO. -  Hammondsport, K. Y. | Skirt hanger, S.J." Goldsmith. ... - 754,763 24-30 Horse Power Touring Car (Chicago-New York Record) $3,500

——— _ zhid, coasting, W. F. Parmeleo.&..M. 0. 754,887 T i C 4 000
Soldering apparatus, can, J. G. . 0. = n ar - = = =
“Time is Money" And this wrench Rehfuss ......coiveeennen, U 754,939 30-35 Horse ’Power ouring

ill do the work Soldgring machine, can, J. G. & M. O. Reh- 754699 Light Electric Runabout, new model = = = = = 850
or you In ‘ess USS  teveiinennnncnnnnnnans ceessne 54,6¢
tine of' e Speaking figure, Spencer & Lynd - 754,825 Catalogue of Columbia Gasoline Cars and Electric Pleasure Vehi-
:V}:zﬂc}?;‘f&erﬂ?hg s{ﬂck%r ];niétilig m“‘(.g““i{;'m‘ J. H. Kinds- cles will be fxent on request; also separate mtalogue“? of El{ctric
work, the tight- VALer o iiveiiiii it ceeeese.. 754,781 Town Carriages of the coach class and Commercial Vehicles.

. 754,448

erit holds. The | Stacker, pneumatie, .J. Henry
. 154,697

body of this| Steam boiler, C. B. Rearick..

ELECTRIC VEHICLE COMPANY, HARTFORD, CONN.

wrench s made of malleable steel and warranted | Steam boiler, R. W. Barton.. L 7540837 |
sot to break.  Ketail Price, $1.00 Each. | Stock, hoisting device for live, L. W. ' NEW YORK CHICAGO BOSTON
HUDSON PARER COMPANY Johnson ............ sateeessazacaans ... 154,775 134-136 138 West 30th St, 1413 Michigan Ave, 74-78 Stanhope St.
Leominster, Props. & Mfrs. Massachusetts [ Stone cleaning composition and making (Opp. Metropolitan Opera House)
- St(mspzf m%qal:].ug;iglt};:}g‘mkf. ) a """ O1ORTW 754,417 Member Association of Licensed Automobile Manufacturers
THE CARE OF ACETYLENE GAS is Dunn ............ . . 754,550

... 754,657

discussed in SCIENTIFIC AMERICAN SUPPLE- gt"v‘f» ﬁO-‘ {’ _Greene ARELRETALE
MENTS 1189, 1444, 1289. Munn & Co., 361 Stove fire box, cooking, J. Mulveny.

Stove, gas, H. A. Guignon..... . 754,651 . s’ s s
Broadway, and all newsdealers. , gas, 1l n. ) f G d . .
B Stifine hos, O D. horts 1ol T rentiric ermicide SEALS BOTTLES.
- i Stump extractor, Wheeler & Whittle..... . 754,524 PACKAGES,
Subecaliber attachment, W. H. Bevans...... h4,412 To prov.e the wonderful ’
e Suspenders, J. W. Burgett ............... 754,641 curative powers of BOXES, PAPERS,

Suspension hook, I.. H. Torre

Tally, progressive score, I. W.

Tank and heater, J. F. Bates........ . 754,838
Tap, barrel, H. Fesenfeld.................. 754,760
!\3 Tapping device, Smith & Pelton co. 74,618
Telephone receiver support, H. L. Goodwin.. 754,556
Telephonic relay or repeater, I. Kitsee . 754,457

CAR DOORS

THE EXCELLENT
v ¢

Tension device, F. W. Temple...... . 754,516 Send for a

Theater building, A. Schlechter .......... 754,711 § ) H 3

Threshing engine belt removing device, C. i to all afflicted with Sore Throat sample ot
McCollor ....... e, ceeeeiiee.. 54,488 ) I will send the great

Threshing machine, A. W. Collis...... . 754,850 § Twentieth

Threshing machine clover hulling r Century

"m0z One Trial Bottle Free

. 754,605

ment, C. Saylor
Tie, B. F. Priddat ...
Tie fastener, E. F. Priddat . 754,606 .
Tile grinding apparatus, . 754,591 to anyone sendmg me 10 cents SIGNATURE SEAL

Tilting bin and sample display device, ‘Al to pay postage. Hydrozone is a

B B L . 754,628 |
Tire, H. G. Fiske ........ . . 154,648 || harmless germicide, which will THLS Seal has two parts—the Lock and Breakable
Tire, pneumatic, J. Dupont . e . 754,645 Key. Toseal any article, pass both ends of the
Tires, machine for inserting tra Cc\ure you. wire through the eye of the block, turnkey until it
wires in solid rubber, A. E. . breaks off. Signatures may be written permanently
WOOd . .. 754,552 Booklet on treatment of diseases sent free with a pencil on one side of the block. Signatures
Tobacco pive, .J. Berchtold ...... 754,840 on request. may also be stamped or printed on thg blogk. The
e Tool, combination, A. A. Rlickle. . 154,759 | Sold by all druggists, tub of the uey may be used to keep “tab” onthe
The Gront is Tool, combination, Sehmidt & Is 754,812 seals used, so that a count is easily kept by the
d does not vinraTE or throb exther Tool, pneumatic. . W. Peck......... 754,9476‘ Prof Charles Marchand sender. No tools necessary.
“Crout §s doing ' g Tooth cleaning implement, G. (. Bessonets 754,841 ] - ,‘ A Write to-day for Literature.
Situn i N " gg;?h,o_nox_ng:gd aglqn; w. H.. Marsh. ... : Zgi%g Dep't U, 63 Prince St., New York D. K. HIETT, 185 Dearbora St CHICAGO, ILL.
Compact g ecable oam for hatd Toy gun, J. B. Mason . 754,583
and constaut usage. Send for book. Traction engine, . Beckwith............ 754,409 .
Grout Brothers 4 Transits, slope stake attachment for engin-
Automobiie Co. eers’, W. G. Russell................... 754,897
N, RANGE, Mas Transmitter, reversible, Simmons & Moore. 754,822
Trimming machine, N. M. Schuster........ 754,818
Trolley hook for manipulating self-loading K
grabs, Hoover & Mason ............... 754,652

The average American road is little adapted for the use of automo-
biles, but by reason of its peculiar buckboard construction all roads
are alike to the “Buckmobile.” It has every feature wh ich should be
incorporated in 1904 construction. Write¢ for name of nearest agent
or we will be pleased to sell you direct. Send to-day for catalogue.

BUCHKMOBILE CO. UTICA, N. Y.

Trolley wheel retainer
Truck, C. E. Davis .
Tube. See Flexible tube.
Tube cleaner, E. T. Davis..........e00... 4,854
Tube scraper, E. M. Smith, et al......... 754,952
Tufted fabrics, apparatus for the manufac-

J. A. Kilpatrick.. 754,778
ierieeeeaeee.. 154,545

PR — ture of, G. Morton §3,88.‘!
Tug fastener, hame, A. G. . 754,716 N York S, adwa: r. 63d St.
AT Mo Tunnel construction, .J. W. . 754,807 ew York Agents, 1900 Broadway, cor. 63d &

< et el e L ORNOO 1 WY AMERICAN JUMP SPARK IGNITION OUTFITS

Typewriter, feeding device, D. S. Dufu . 754,435
. 754,454

Typewriting machine, A. R. Jarman....

Typewriting machine, C. Gabrielson....... 754,922 . ;
Valve, engine, .J. H. Jones ..... ceeieeen... 754,569 MARINE @ STATIONARY
Valve for turbine engines, governor, J. H.
K. McColllm ............... ciieeeeee... 754,489 AUTOMOBILE MOTORCYCLE
Valve gear, I. Williams .................. 754,950
is strongly linked: ‘ VA g ing, steam cengme, T B S rss600 AMERICAN COTL COMPANY, Somerville, Mass.
U IN 55 . Valve, governor, D. J. Lyon . . 754,880
B E A Valve, relief, N. Lombard ... 754,467
Valve, safety, N. Lombard . 754,468
Valve, throttle, .J. Desmond 754,547
Valve, trap, C. W. Clewell 754.747
Vehicle draft attachment, F. H. Sharp...... 754,902
Vehicle frame and spring construction, W,
F. Richards ............iiiiiainan. 754,610 . -
Vehicle or machine, wheeled, L. W. Towne. 754,722 ai i i it’s i 3
Vehiclo rtmning sear. R A Moore. . es 1oy 650 s A paint policy is a good thing, and it’s good policy to paint with
Vehicle, self propelled. J. C. Berube...... 754,635 ! ')
Vehicle shaft motion, device for preventing, PATTON s
v hVV. N. Cleveland : 754,642
ehicle steering device, motor, Porsche &
LONNer . .ottitt ittt iteiiineannnnnn 754,802 SUN'PROOF PAINTS
Vehicle storm curtain, B. S. D. S. Martin. 754,930 ‘-
Vehicle ton support, G. Grogan ............ 754,650 because they are known to be absolutely sun and
. N . Vehicle wheel, P. A. Sanguinetti ......... 754,504 \& weather-proof. You put it on—we take the risk.
?“1' interesting booklet explain- Vending machine, coin actuating, C. A. Give you a real guarantee for five years. Been doing
ing just why, sent on request. v tSn]nigoy FF Dot T IEERRRER '77,‘{);42(1)9 % this fa. long time withoutlosing a house. What is
- entilator, F. J. Prochaska .............. 754,805 : ~ safeforusi i . i
THE SMITH PREMIER Vessel sighting or observing tube, S. Lake.. 754,464 g a]]gbout[s)g::t,vg;ﬁgg%g?g?oot%uaﬁﬁzf&%lﬁgoﬁgﬁ ;elléi
TYPEWRITER CO. Xihratinlg si-r(-on],% ‘}7 II dBetll. ereeeeseneae ;gi,zé{)(’)‘l% 1 %% ofgoodpaintadvice. A postalbrings a copy—quick
Yagon, lumber, B. I'. Padget ... e . 754, 25, * : — *
2EXECU'"VE OFFICE Waist attachment and skirt supporter, com- > S PATTO NLPAlNT COMPANY w
87 Broadway bination, A. Buckelew......... eeeeaes. 154,742 . S 22 ake St., Milwaukee is.
New York i Wardrobe, folding, H. H. Schuster........ 754,613 =/, Q) PITTSBEEGH PLATE GL’ASS CO., General Dll;rlbutnrs.
Warping machine electric stop motion, g N .
FACTORY Crocker & Denn «......viuerinnesns.. 754,748
Syracuse, N. Y. . Washboiler fountain attachment, W. A.

i MAYOT «esssesssnsssrsncsssssssssssssss (04,790
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Mosler ““ SPIT-FIRE ?’ Spark Plug

Guaranteed to
“SPIT-FIRE"” when
others spark only.

s Any Engine,

Fit { ‘Any Thread.
Mosler SPIT-FIRE
1679 Broadway, N.Y.

Pat. April 22, 1902; September 15, 1908,

WITTE‘az;oﬁzzENGINES

are sold on 30 Days®
Free Trial, Size 1% to

From Any Point ¢ View

THE
Remington Typewriter:

IS THE BEST INVESTMENT

It leads in durability, reliability,
permanent excellence of work,
adaptability to all classes of work,
ease, speed and convenience of
operation, and economy in service.

REMINGTON TYPEWRITER CO.
327 Broadway, New York

What Is Daus’ Tip-Top?

TO PRO VE that Daus’ ““ Tip-Top?” is
the best and simplest device for making
100, copies from pen-written and 50
copiesfromtypew n?tou original, we will
ship complete duplicator, cap size,
without deposit, on ten (10)
days’ trial.

Price %7.50 less, $

trade discount of’ Net
384 per cent, or

The Pelix P, Daus Duphcator Co., Daus Bldg,, 111 John 8t., New York

Save Your Fuel

by freeing your boilers of scale with the Dean Boiler
Tube Cleaner. It will save you hundreds of dollars

everyyear. We send it for a free trial. Write to-day
for our book, * Economy in the Boiler Room.”

WM. B. PIERCE CO.
319 Washington Street, Bufialo, N. Y.

A faint heart

never passed the life in-
surance doctor. The time
to get insured is now--
when every organ is per-
fectly healthy. Our little
booklet “The How and
the Why” will tell you
how easily you can be
insured by mail.

PENN MUTUAL LIFE INS. CO.

PHILADELPHIA

TYPEWRITERS 5

All the Standard machines SOLD or RENTED ANY-
mn WHERE at HALF MANUFACTURERS’ PRICE;
Shipped with privilege of examination, Send for Cat.

Typewriter Emporium, 203 LaSalle St., Chicago

ON THE SURFACE
Warren’s Natural Asphalt Sand Surfaced Roofing

LOOKS ALL RIGHT

and it wears better than
it looks. Doesnotrequire

a.mtlng Anyone can ap-
7 S 3 P Comes ready 1o
{ ay m rolls 0f 108 sq. ft.

AT,
Warren Chemlcal & Mfg. Co., 18 Battery Pl., New York

(Camp Mauress with Pillow attached. Alsc show-

ing Maitress deflated.)

THE IDEAL BED

For Home, Camp, Yacht, Hospital
NoN-ABsORBENT—HYGIENIC—ODORLESS.. When
deflated can be rolled into small package for storage

or transpertation. No CampiNG OurFiT COMPLETE
WirHour Tuem. ¢ Perfection” Air CQush-
ions for Office, Fasy, and Invalid Chairs, Yachts
and Small Boats. Send for descriptive booklet “A”
and price list.

Mechaniecal Fabrie Oo., ProvipENcg, R. L

Washing and bleaching, composition of mat-

ter for, T. Mellor ..cicivevevanannnens 754,588
Washing device, clothes, C. H. Gunn....... 754,924
Washing machine, vessel or receptacle, W.

TR £ 754,494
Watch movement winding wheels, ornamen-

tation of exposed, O. Ohlson ......... 754,600
Watch, stem winding, A. Anzelew1tz . 754,407
Wat(rh, stop, E. Philippe ....cocvviviinian. 754,798
Water closet, H. 0. Krakow ... 754,673
Water closet, P. A. Allen . 754,733
Water closet ventilating .

POWerS ..uiiiiitiiiiiiiinanaas .. 754,695
Water heater, electrical, H. M. Hill.. . 754,451
Water tube hoiler, Bossingham & -

HNg ciiiiiiii it i it 754,415
Watering machine, automatic stock, S. C.

.......................... ceeea.. TD4,848
Weather strip, J. S. Senglar ... 754,819
Weather strip, H. Eagon....... .. 754,857
Windmill, C. H. Mikkelsen . 754,477
Window, O. E. CIusS ...c.cvviivnennnns . 754,425
‘Wires, combined guide and guard for over

feed, C. M. Zellers ......cecvveeeennnes 754,529
Wolf trap, J. W. Sprague .......ccceeueus 754,511
Wood and the product thereof, preparing,

M. Lichtenberger ..........ccoceeuvens 754,782
Wrench. See Adjustable wrench.

Wrench, L. Trudeau .......ecceceveeennces 754,520
Wrench, Ash & Stewart .. 754,633
\Krcnch J.. A. Abolt .. . 754,831
Wrest plate E. Hilger ...ovvveninnns ceeves 154,869
Wringers. See Mop wringer.

Yarn skein delivering apparatus, Ww.

Mathesius covevrvveenrnnrecerensnnnnan 754,584

Yarn treating apparatus, H. Lindenberg.. 754,784

DESIGNS.

Book cover, W. M. RhoadS «eceeeeececssss 36,850
Mantel, I'. A. Broadbent .......... 36,851
Mug, L. W. Rice ......... 36,853
Paper knife, L. W. Rice .. 36,854
Pin head, hat, W. Turton .......eceveueee 36,848
Spoons, forks, or similar articles, handle

for, J. BE. Straker, Jr. ...vivevecninens 36,852
Tableware, metallic border for, A. Steffin.. 36,849

TRADE MARKS.
Anesthetic for the painless extraction of

teeth, local, H. L. /heeler........... 42,240
Antiseptic emollient, Schaefer Chemical Co. 42,249
Bevemge certain named, W. H. Hutchinson

103 N 42,233
Books made of textile fabrie, H. S. Dean,

42,227, 42,228

Carpet sweepers, National Sweeper Co.,

. 223‘% 42,254
Cotton piece goods, G. Willis & Co..42,230, 42,231
Disinfectant, C. Reinschild................ 42,250
Fiber composition, certain named articles of,

. M. Grasser ......

Iiles and rasps, G. &
Foods or condition po“dels, stock,

Coast Stock Food Co. ....ovvvviininnn.n
Furniture, certain named, Booklovers Li-

) 2
Insect powders and liquid vermin exter-

minators, C. B. Woodruff ............ 42,239
Jellies and preserves, fruit, G. L. Harting. 42234
Matches, friction, Ohio Match Co.......... 42,232
Medicine for cure of certain named diseases,

Alpoli Company .......coeeveveeeionns 42,243
Medicine for diseases of the internal organs,

G. Phipps «iiviiiiiiiinienenennnnnnnns 42,245
Medicines for cure of female complaints, Dr.

Richards Dyspepsia Tablet Association.. 42,244
0il, cotton seed, Kentucky Refining Co.,

42,236, 42,237
Oysters in canned and bulk form, Toke Point
Oyster Co. vvntviinnnneinieennnnneaannns 42,235
Pills, Lanman & I{emp .. 42,241
Receptacles, ertai n

Trunk Co. . 42,252
Remedy for cer

Whitlatch 42,242
Remedy for certain named diseases, cones

used as a, A. J. Shilling.....c.cvvvuens 42,247
Remedy, pile, C. MayNe ......ceeeeeuneenns 42,246
Ropes, cords, twine fiber, twine, and binder

twine, International Harvester Co. of

America .. 42,258
Salve, C. L. Buddenbohn 42,248
Tables and appliances for playing

named games, lxmekmbockor bo 42,251
Underwaists, children’s, I. & W. Co 42,229

LABELS
“Cuti Balm,”” for a lotion, E. Reith...... 10,825
‘‘Discount,”” for newspapers, periodicals,
magazines, pamphlets, etc., S. B. Hutch-

D871 § TR 10,819
“I<‘101 de Astor,”” for cigars, Park & Til-

£0) 1 A T 10,830
“Good Chairs,”” for chairs, Buckeye Chair

D T 10,839
‘“‘Lochinvar Old Highland Scotch,”” for

whisky, New York Importation Co.... 10,833
‘““Mapo,”” for syrup, D. P. Ingham.......... 10,834
‘““March’s Hair Health,”” for hair and scalp

cleanser, J. G. March ................ 10,823
““Nu-Trex Flaked Wheat Food,”

food, American Fine Arts Co. 10,837
“Purity Rrand Condensed Milk,”” for con-

densed milk, United States Condensed

MilK CO. vvvviiiiiiiiiennnneannnnnns 10,836
““‘Royal Iris,” for cigars, American thho

graphic Co. ..........cooo...d 10,828, 10,829
‘“‘Shamrock Flaxette,”” for handkerchiefs,

Acheson HATAeT & CO. «evnreneennrenns 10,821
“‘Smith’s Tender Joint shm,,” for shoes,

C. G. Smith ............. ... ... ...... 10,820
‘““‘Smoker’s Teeth Powder,”” for tooth powder,

Weaver Conger Co. ......cevcvveeenns 10,824
‘“‘Tarbelle \Vhlskey," for whisky, P. MclIn-

L 10,832
“The Lightning Iire Extinguisher,”’ for fire

extinguishers, Suffolk (‘h(,uncdl Co. .... 10,840
‘““The Magic Curler,” for hair curlers, J.

all e 10,822
““The ]VI(‘I chant Prince,”” for cigars, A. T

Schmidt ... ... e i 10,827
‘“Three Minute Plum Pudding,’”” for a food

preparation, A, T. Knapp .ecececececens 10,838
‘“Welsh’s Embro,”” for a lini

Embrocation Co. ......... . 10,826
‘“White Star,”” for gin, H. Gravie 10,831
“Wyoming Londensed Milk,”” for c

milk, United States Condensed Milk Co 10,835

PRINTS.

““Al1l Nations Use the Singer,’”’ for sewing ma-

chines, Singer Manufacturing Co........... 931
‘‘Athlophoros,”” for a medicine, Athlol,)hm'()s9
C0r ittt i it e

“Bmmp beltﬂn,” for bromo seltzer,
Drug Co. vuoviiiiiiii ittt
“C. D. & T.” for electric cars,

Dayton & Toledo Traction Co..............
“Foxy Grandpa’s Multiplier,”” for a multiplier,

I J. Smith ...t . 922
“Golden Rule Hair Restorative,”” for a hair

resforative, Citizens Wholesale Supply Co.. 929
“Non-Aqua,’’ for shoes, 0. McCormick........ 924
**Ozomulsion,’’ for delcinO, Ozomulsion Co. 928
“Pride of Reidsville,”” for smoking tobacco,

R. Harris & Bro...........coiiiiiieannn. 925
“The Romunder ‘Comfort’” Passenger Car,”

for passenger cars, H. Romunder.......... 933
“The Vietor Jewel Premium Machine,” for

talking machines and accessories, Vlctor

Talking Machine Co. ......... Ceeieteeeann 930

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

ork.

Canadian patents may now be obtalned by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.
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bPECIAL LO\V RATES VIA THE NICKEL
PLATE ROAD

to points in the Westand Southwest. One way Colonist
and round trip Homeseekers’ tickets on sale first and
third Tuesdays of each month to April inclusive. See
lecal agents, or write R E. Payne, Genera] Agent,
Buffalo, N. Y., or A. W. KEcclestone, D. , 335 Broad-
way, New Y ork.

-+, SPECIAL MANUFACTURING.
DIES AND STAMPINGS TO ORDER.

SPEC'L 'MACHINERY-MODELS-EXPERIMENT AL WORK:,
DROP FORGING DIES AND DROP FORGINGS:
HARDWARE SPECIALTIES e7c:MANFD .T0 ORDER.SEND SAMPLES
OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET.
THE: GLOBE MACHINE & STAMPING CO.

CHEMICAL EXAMINATIONS granL

DR. H. C. STIEFEL, Bissell Block, Pittsburgh, Pa.

ELECTRICITY HOW TO MAKE. A Dyna-

mo, Storage Battery, Telegraph
Instrument, Electric Bell, Motor 5 BOOks. 10c. each.
BUBIER PUBLISHING CO., ox S, L , MASS.

PLATES—ST
EMPLOYEE CHECKS,KEY T,
J.ROBBINS MFG. 00.58
SEND For CATALOGUE ""BOSTON,MASS.

Dies, Tools and Special Machines, Models
and Experimental Work. General Machine Work.
Pe. J. BENDER & SONS, Inc., 87 Frankfort St.,NewYork

970 HAMILTON ST.,, CLEVELAND, OHJO.
w —White Metal Articles to Cast. Also

NTE all kinds of Platmg and Press-work.
NATIONAL SHEET METAL CO., Peru, Ill.

Export Trade

How to Secure and How to Hold It
Valuable hints on how to secure Export
Trade sent gratis on request. Address

EXPORT EXPERT
Box 773, New York

Corliss Engmts, Brewers’
and Bottlers' Machinery. THE VILTER
MFG. CO., 899 Clinton St., Mllwaukee, Wis

MUDE[S I& EXPERIMENTAL WORK.

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

SPEGIAL MAGHINER Tools and Dies. Model

& Experimental Work.
Costilo Machine Works, 60 Centre St., New York

Shavers, Stop Swearing! pREETRE

DRESSING
for razor strops based on scientific experiment. Post-
paid, 10 cents silver.  Strop=0 Lo., Wash., D. C.

FOR SALE.—PATENTS on our own mventlons.
Prices reasonable. Sutherland & Company, 110 8.

Broadway, Los Angeles, California,

NOVELTIES & PATENTED ARTIGLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E.Konigslow & Bro..1818enecaSt. Cleve]and ()

@Magwal Apparatus.

Grand Book Catalogue Over 700 engravings,
25¢c, _Parlor Tricks Catalogue, free
MARTINKA & CO., Mfrs., 443 Slxth Ave., New York.

MASON’S Pat. Friction Pulleys and Clutches
Starting Machinery without shock. and e"nnecmng line
shaftmlg Most reliable and durable. Mason’s New
at. Whip=Hoist etiective and simple.
Manfd. by VOLWEY W. MASON & CO., Inc.
Providence, R. 1., U. 8. A,

Experimental & Model Work

Cir. & advice free. Wm.Gardam & Son.45-561 Rose St.,N.Y.

3 T CATALOGUOE S FREEL.
UNION. MODEL WORKS
¥ 193 CLARK CHICAGO.

Patentable Combined Working Vlachme For Sele. F‘Or
use of Cabinet Makers, Machinists, ete. Has capacity of
12 different apparatus. Foot power. All rights to buyer.
Sold separately or together. C. Buddig, Eustis, Neb.

For Sale.—
Gasoline Engines.

Blue Prints and Castings for Motoreycle
L. T. Barnes, 75 Truxton St., B'klyn

For business or pleasure, in rain or sunshine, the pioneer

runabout has no equal.

It represents the latest and best in

automobile construction--the product of the largest automobile
plant in the world. A/ roads alike to the Oldsmobile.

Price,

For full information see our nearest agent, or write direct.
¢ Golden Gate to Hell Gate will be sent upon receipt of a two-cent stamp.

Dept. 21,

$650.

A captivating story
Address

Clds Motor Works, Deteit, V- S- A.

Touring

Runabout

Price $750,
Association of
Licen

Autoobile
Mannfacturers

Member of the

Lightgonneauj

ar
Price $950,
without rear
seat $850.

RESTORES THE SIGHT

" WEAK EYES MADE
’ STRONC.

SPECTACLES ARE
NUISANCE,
NECESSITY

ONLY MAKES
ONE WEAR THEM.
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Write for
ILLUSTRATED
TREATISE ON THE

EYE, Mailed Free.

THE IDEAL COMPANY,
239 BROADWAY,
NEW YORK.



Scientific American

Marcir 26, 1904.

THE WINTON MOTOR CARRIAGE CO., Cleveland, U.S.A.

Orient Buckboard

Model of 1904. With TWO SPEED. Price $425.

Write for Catalogue.
WALTHAM MFG. CO., Waltham, Mass.

HOROLOGI CAL DEPARTMENT
BRADLEY POLYTECHNIC INSTITUTE
T Formerly Parsons Horological Institute

i PEORIA, ILLINOIS
LARGEST and BEST
WATCH SCHOOL in AMERICA

We teach Watch Work, Jewelry, En-
graving, Clock Work, Optics. Tuition
reasonable. Board and rooms near
school at moderate rates.

Send for Catalog of Imformation.

1}, CHARTER

For All Work.
¥ Stationaries, Portables, Hoisters, Pump-
ers, Sawing & Boat Outfits.
Py Send for Catalogie and Testimonials.
State Your Power Needs.

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.
) BR'DGE WHIST The Boston Bridge

w Whist Score Block

A& 0100k " Lok con.

s —— et es tains one hundred
d;l‘T’sheetsx, size 4)4x9.

Also " a  complete

set of Bridge rules.
Postpaid  on  re-
ceipt of twenty-five
[~ cents.

R. W, Emrnrsov

———————
POINTS. | HONORS, | _ " HoNORS. & Co.
i 990 Devonshire St.,
Boston, Mass.

o

1
All varieties at iowest prices. Best Kailroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Sates,
Sewing Machines, Bicycles, Tools. etc. Save
Money. Lists Free. CUICAGO SCALE Co.. Chicago, Il

A Few Drops will make your bath

Wl more effective and induce vigor to the en.
ite system. Carbo-Negus is invaluable as 8
household disinfectant and deodorant. 25c¢
per bottle. Sold by druggists and grocers. Asl
them for free sumple bottle, 10c. by mail,
Dr. A, C. Dans1ELs (ine.), 172 Milk St., Boston,

THE CARE OF ACETYLENE GAS IS
discussed in SCIENTIFIC AMERICAN SUPPLEMENTS
1189, 1444, 1289. Pricell cents, by mail. Munn
& Company, 361 Broadway, New York City, and all
newsdealers.

Photo Lenses

and Shutters of every
kind for all purposes;
Professional,

Amateur, Process.

Sold Round the World on all
Cameras. Catalogue free.

Bausch & Lomb Opt. Co

ROCHESTER, N. Y.

New York Chicago Boston

ZZE BRISTOL’S
7 \ RECORDING INSTRUMENTS.

i Pressure Gauges, Vacuum Gauges. Volt-
meters, Amperemeters, Wattmeters, and
Thermometers, make continuous records
Day and Night. Willpay for themselves.

Every instrument fully guaranteed and
sent on 30 days’ trial. 0¥ Sendfor Circu-
lars and Specimen Chart.

The Bristol Comvany, Waterbury. Conn

SILVER MEDAL PARTS EXPOSITION.

CRUDE ASBESTOS

DIRECT FROM MINES
prepAaReD | R. H. MARTIN,
ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING
for Manufacturers use | 99 B’way, New York.

i

’

~ WONDER of the AGE

Jackson's Patent High Head Centrifugal Pump. Guaranteed to raise water
1,000 feet or more and maintain an efficiency of from 707 to 84%.

First choice of the Engineer for City Water Works, Draining Mines, Hy-
drau]icinf{, Irrigating and Reclaiming Land. Beats the world for
Durability, Economy and Efliciency. Catalogue No. 6.

BYRON JACKSON MACHINE WORKS, SAN FRANCISCO, CAL.

The following Manufacturers and Importers are licensed under tbe pioneer patent on

Gasolene Automobiles

Number 549,160, granted to George B. Selden, dated November 5th, 1895.

MANUFACTURERS:
The Peerless Motor Car Co.
Standard Motor Construction Co.
Waitham Manufacturing Co.
Pope Motor Car Co.
J. Stevens Arms & Tool Co.
H. H. Frank(in Mfg. Co.
Smith & Mabley, Inc.
The Commercial Motor Co.
Berg Automobile Co.
Cadillac Autemobile Co.

IMPORTERS:

Hollander & Tangeman
Central Automobile Co. Standard Automobile Co.
Alexander Fischer E. B. Galiaher

Both the basic Selden patent and all othér patents owned by members of this Association will be

enforced against infringers, Manufacturers, Importers, Dealers and Agents, also Users of unlicensed
machines are liable.

ASSOCIATION

Northern Manufacturing Co.
Pope-Robinson Co.

The Kirk Manufacturing Co.
Elmore Manufacturing Co.
E. R. Thomas Motor Co.
Buffalo Gasolene Motor Co.
The F. B. Stearns Co.
Pope Manufacturing Co.
Sandusky Automobile Co.
Crest Manufacturing Co.

Electric Vehicle Co.

Winton Motor Carriage Co.
Packard Motor Car Co.

Olds Motor Works

Knox Automobile Co.

The Haynes-Apperson Co.

The Autocar Co.

The George N. Pierce Co.
Apperson Bros. Automobile Co.
Locomobile Co. of America

Auto Import Co.
F. A. LaRoche Co.
Sidney B. Bowman Auto’bile Co.

Smith & Mabley, Inc.

OF LICENSED
No. T EAST 42d STREET,

AUTOMOBILE MANUFACTURERS
NEW YORK

i

I. Five times as powerful as
camphor for the destruction of
insects and vermin.

2. Costs only one-seventh
as much as camphor per pound
or one-thirty-fifth as much
considering the smaller quan-
tity used.

Absolute protection against moths.
Quickly drives away and destroys mice.
Protects against mildew and infection.
Leaves no disagreeable after-odor.

Will not injure the finest fabric

Is in flake-form and so more cconomical
to use.

TWO POUNDS 30 CENTS

CREXEN

If your Druggist does not have it
send to

dt
METCALF’S
39 Tremont Street
@. Copley Square
BSSTON, MAss,

°

‘ARDNER X FLATSURFA[ES
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15 to 21 Clinton Street.

Lehigh Portland Cement Co., Ormrod, Pa.
Lehigh Portland Cement Co., Mitchell, Ind.
Lehigh Portland Cement Co., Wellston, Ohio.
Central Cement Co., Coplay, Pa.
Glens Falls Portland Cement Co., Glens Falls, N. Y.
Cuyaga Lake Cement Co., Ithaca, N. Y.

National Portland Cement Co., Durham, Ont.
Sandusky Portland Cement Co., Syracuse, Ind.
Newaygo Portland Cement Co., Newaygo, Mich.
Great Northern Portland Cement Co., haldwin,

Mich.
Midland Portland Cement Co., Bedford, Ind.
Bonneville Portland Cement Co., Siegfried,

Texas Portland

Martins Creek
Creek,
‘Wolverine Po;

e 3
Irocﬁwi‘% Portland Cement Co., Caledonia,

Alpha Portland Cement Co., Alpha, N. J.
Whi}t’ehnll Portland Cement Co., Cementon,
a.

It is the way the ¥ Griffin Mill”’ works that doe

BRADLEY PULVERIZER CO,, 92 State

v

is sold more largely to Portland Cement Works than any other make. Here’s the
proof conclusive: 579 Mills sold in the past two years to following works:
Struthers Furnace Co., Struthers, Ohio.

Cement & Lime Co., Dallas, Texas.

Tola Portland Cement Co., Iola, Kan.
‘Wabash Portland Cement Co., Stroh, Ind.
Kansas Portland Cement Co., I
Alma Cement Co., Wellston, [o) .
Aetna Portland Cement Co., Fenton, Mich.
Penn-Allen Portland Cement Co., Allentown, Pa.

ola, Kamsas.
hio.

Portland Cement Co., Martins

rtland Cement Co., Coldwater, Mich.
Bronson Portland Cement Co., Bronson, Mich.
uaker Portland Cement Co., Sandts Eddy, Pa.
iamond Cement & Lithograph Stone Co., Chicago,

1.
Missl\i;sippi Valley Portland Cement Co., Louisiana,

0.
Belleville Portland Cement Co., Belleville, Ont.
Toledo Portland Cement Co., Manchester, Mich.

s it. Best work,least time,

smallest expense. Illustrated catalogue free, if you ask for it.

Street, Boston, Mass.

Big and Little—Heavy and Light
6re HARTFORD

and DUNLOP ° Tires

Stand foremost for Uniform Quality, Honest Construction and
Durability. That each is the most serviceable tire of its class is

universally acknowledged by those buyers who desire The Best
regardless of cost, and thus consider the question of their needs
intelligently. Let us advise you regarding the proper size and weight of tire best adapted
to your requirements Branches in principal cities.

Ghe HARTFORD RUBBER WORKS COMPANY

OUBLE
TUBE

HARTFORD CONN

(Users of SOLID RUBBER TIRES may rest assured tha t
our reputation as makers of only high-class goods will be
carefully sustained in connection with this product)

These are
tools you

the only
will need

S\

5,000 sq. ft. of BLUE PRINTS ;2

Hours

THE FRANKLIN AUTOMATIC CONTINUOUS FEED ELECTRIC BLUE PRINT MACHINE

prints continuously by Electric Light, day or night. Handles tracings of any length, size
or kind. The tension_is automatic and does not depend on skill of operator. sed by
largest railroads and United States Government. Patented in United States. Canada and
Europe. Made in two sizes, for 36 and 42-inch tracings. Send for descriptive circular.

WILLIAMS, BROWN & EARLE, Dept. L, 918 Chestnut St., Philadelohia.

AMERICUS
Screw Case
Water Tight
and Dust Proof

The New England Watch Co.
NEW YORE OFFICE: LONDON OFFICE:
37 & 39 Maiden Lane 7 Snow Hill

PRESIDENT

SUSPENDER

Any shop or by mail. C. A. EARTON

© 1904 SCIENTIFIC AMERICAN, INC

Comfort and service. Guaranteed—All breaks made good.”

50c and $1.00.
MFG. CO., Box 310, Shirley, Mass.






