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RECONSTRUCTION OF WEST POINT ACADEMY.

The decision of the Military Committee of the House
to favor the appropriation for new buildings and
plants at West Point is a welcome evidence of the fact
that Congress is at last awakening to the great value of
that too-much-neglected institution. The elaborate
plans for what is practically the rebuilding of the
Academy have for some time been ready for active con-
struction, and the three million dollars which, if every-
thing proceeds favorably, will be available for the
work, will clothe the beautiful and historical promon-
tory on which West Point is located with a collection
of buildings, which will not only form an admirable ar-
chitectural group in themselves, but will adequately
represent the national importance of the great military
school.

Every well-wisher of his country will hail with posi-
tive delight this tardy appreciation of the claims of
West Point. From the days of George Washington,
who gave the initial impetus that led to the foundation
of the Academy, throughout the first century of its
existence, not merely has it failed to receive the encour-
agement from Congress which its importance and the
splendid character of its work deserved, but it has
been the subject of an indifference and neglect which
posterity will find it extremely difficult to understand.
Twice in the early period of its existence it was with-
out graduates; in 1819 it was deprived of supplies of
any kind whatever and was under the command, if you
please, of a lieutenant; and in 1812 it was without
either students or instructors, and remained in that
condition some time thereafter. It was only the exi-
gencies of the war of 1812 that saved it from extinction
at the hands of the Secretary or War, who sought to
strangle the already-enfeebled institution. Congress
showed its hostility a few years later in an endeavor
to extinguish the Academy altogether, and again it was
the exigencies of war, in this case the war with Mex-
ico, in which the graduates of West Point so greatly
distinguished themselves, that prevented the closing of
the institution. It is scarcely necessary to add that the
great struggle of the civil war gave such indisputable
proof of the value of West Point training as to insure
the perpetuity of the Academy. Nevertheless, it
is a fact that after the war Congress was so well
leavened with men whose brilliant military rec-
ords had been obtained in spite of the fact that they
had no West Point advantages, that the hope of obtain-
ing much-needed appropriations was destined to dis-
appointment. However, now that Congress has de-
cided to recognize the claims of the Academy, it is pre-
paring to do so with no niggardly hand; and it is our
conviction that generous as is the contemplated appro-
priation, it will ever be considered as among one of the
most judicious and thoroughly merited distributions of
the national funds ever made.

If the value to the nation of West Point needed any
further demonstration, it is surely sufficient to point to
the splendid service rendered by the officers of the
Regular Army during and subsequent to the Spanish
war. Had the entirely novel and extremely compli-
cated problems that presented themselves with our ac-
quisition of foreign possessions been left for their so-
lution to the tender mercies of the political “carpet-
bagger,” the results in damage to our national prestige
and in misery to our various new possessions would
have been untold and irremediable. Fortunately, at the
cloze of the war (in which the service of West Point-
ers was of that high character which the nation has al-
ways learned to expect and has invariably received),
our Army officers displayed marked executive ability in
the various, most complicated, and untried duties which
presented themselves. The demonstration of West
Point influence during the war, and in the solution of
the problems which that war bequeathed to the nation,
is an endorsement of -our great military institution
which, we venture to think, will insure for all time
its generous treatment by Congress.
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THE FLEETS OF THE WORLD.

The latest records of Lloyd's Register show that the
fleet owned by the United States Steel Corporation has
grown to such proportions that it now ranks as the
fifth among the great steamship companies of the
world. Considerably the largest of these is the Ham-
burg-American Company, which owns 134 vessels of an
aggregate gross tonnage of 668,000 tons. The next
largest is the North German Lloyd Company, whose
120 vessels aggregate 556,000 tons; the third company
is the British Elder Dempster Company, which owns
153 vessels, aggregating 431,000 tons. Then follow
the British India Steam Navigation Company with 122
vessels and 384,000 tons, and the United States Steel
Corporation, with 113 vessels aggregating 343,517 tons.
From the same source we gather that in point of total
number of vessels cwned and of their gross tonnage,
the fleets of the United States stand second among
those of the world. Great Britain and her Colonies,
out of a total for the whole world (including countries
rossessing over one million tons of shipping) of 29,091
ships, aggregating 30,600,510 gross tons, possesses 10,869
with a total tonnage of 14,708,206 tons, one-seventh of
which is composed of sailing ships. The United States
owns 3,286 vessels with a gross tonnage of 3,077,344
tons, of which two-fifths are sailing vessels; and then
follow Germany with 2,905,782, of which one-sixth are
sailing vessels; Norway with 1,627,220 tons, one-half of
which are sailing vessels; France with 1,406,833 tons, a
quarter of which are sailing vessels, and Italy with
1,117,538, of which two-fifths are sailing vessels. While
the lead shown by Great Britain is so great, strenuous
efforts are being made by competing countries to re-
duce, by means of judicious subsidies, this great pre-
ponderance. Germany and France subsidize many of
their lines heavily, and the policy has proved to be,
particularly in the case of Germany, a wise one. The
Ship Subsidy Bill now before Congress would very ma-
terially assizt in the development of our merchant
marine, discourage the purchase of foreign-built ves-
sels and stimulate the shipbuilding industry on our
own sea-coast. Contemplating the figures we have
given above, there is much food for thought in the fact
that about the year 1840, Great Britain possessed un-
der 800 vessels whose aggregate registered tonnage
was less than 150,000 tons, and that during this period
the aggregate tonnage of the steamships owned by the
United States was about 155,000 tons, or 5,000 tons
more than that owned by Great Britain. That was in
the days of wooden shipbuilding, and before the advent
of steel, and more particularly before Bessemer steel,
had given that wonderful impetus to British shipbuild-
ing, the influence of which still enables her to main-
tain such a commanding lead.
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THE COST OF AMMUNITION AT MANILA AND
SANTIAGO.

An echo of the thrilling days of the Spanish war has
recently been heard in a most interesting return made
by Rear-Admiral O’Neil, Chief of the Bureau of Ord-
nance, U. S. N,, in which he gives the total cost of am-
munition in the decisive battles of Manila and San-
tiago. At Manila Bay the ships under Admiral Dewey
fired at the Spanish ships and batter{es at Cavite, $50,-
045 worth of ammunition, a remarkably low figure if
we consider the momentous effect which that conflict
had upon the operations of the war at large, and the
fact that it was mainly instrumental in bringing the
valuable Philippine Islands within United States con-
trol. At the battle of Santiago, the main batteries of
the United States vessels fired 1,300 shots, and the sec-
ondary batteries 8,174 shots; the cost of the ammuni-
tion being about $80,000. The total cost of powder and
projectiles of the naval operations in the Spanish war
was only $175,000. As we showed in a recent article in
the ScIENTIFIC AMERICAN, the gunnery practice of the
North Atlantic Squadron costs considerably more in a
year than the whole cost of ammunition expended in
either of the important battles of the campaign, and
herein is clear evidence of the great importance at-
tached to good gunnery in the United States Navy.

REPORT OF THE PRUSSIAN COMMISSION ON AMERICAN
RAILROADS.

Some two years ago the Prussian government sent
to this country a committee of experts to investi-
gate the methods of construction, equipment and
management followed by the railroads of the
United States. The investigation was carried out
chiefly on the Pennsylvania system, which was taken
ag being thoroughly characteristic of the best methods
in vogue. The chief of the Prussian Ministry of Rail-
roads has stated that much has been learned from
this scientific study of railroad conditions which
are so fundamentally different from those upon
which the Prussian system has been slowly built up.
With regard to locomotive construction, the commis-
sion were favorably impressed with the American
plan of building to standard sizes and using inter-
changeable parts—a method which is being gradually
adopted on German roads. On the question of freight
and passenger cars, the minister stated that, while the

AprIL 26, 1902,

commission was favorably impressed with the large
freight cars of from 40 to 60 tons capacity which are
common in the United States, the existing traffic con-
ditions were so different in Germany that such éhanges
as were contemplated would have to be considerably
modified to suit both the nature of the merchandise
cairried and the method of its distribution. The com-
mission believed that while these huge cars were
highly econornical in the United States, where freight
was moved in unbroken bulk over great distances, in
Germany, where the total amount of freight and the
bulk of each shipment is smaller, and the distances
proportionately shorter, cars of 40 to 60 tons capacity
would be out of proportion to the demands of traffic.
This would be understood when it was borne in mind
that, where a large number of small shipments have to
be left at numberless local freight stations, it would be
poor policy to drop a 40 or 60-ton car at a way station
to unload a consignment of 8 or 10 tons of freight.
At the same time, the standard 10-ton German freight
car is to be advantageously replaced by double-truck
cars of a maximum capacity of 30 tons. Enlargement
beyond that limit would necessitate changes in track,
platforms, and in the yard arrangements of mines,
furnaces and other manufacturing plants that would
be costly and generally ‘inadvisable. It is prob-
able that American practice in passenger cars will have
less effect upon Prussian methods of the future than
freight- car practice is likely to have. The present
model for long-distance service in Prussia is a vesti-
bule car about 60 feet in length, which is divided
into separate compartments and has a corridor ex-
tending along one side of the carriage. Although
three -standard Pullman American cars were brought
to Germany for trial, and ran with great smoothness
and absence of noise, they are not liked by the German
public,c, who prefer their own system of smaller
compartments with accommodations for six or eight
passengers, in each of which a certain privacy, not ob-
tainable in a Pullman car, can be secured. It is
probable, therefore, that the Prussian state railways
will continue to build their own type of standard pas-
senger car and sleeper. The most popular type of
the latter in Germany is divided into compartments,
each containing an upper and lower berth and a sep-
arate wash bowl and water supply.

In the opinion of the German commission the Ameri-
can system of railroads is admirably adapted to the
needs of a country like the United States, where vast
distances are to be traveled, where there is the keenest
competition between parallel and independent lines, and
where the restrictions of caste do not exist. On the
other hand, it is evidently considered that, in the
main, the Prussian system, which has grown up through
long years of development under state control, is pretty
well suited to the needs of the German people. It has
been slowly developed into an organization which
pays over and above its operating expenses the entire
interest on the Prussian debt,l and also turns over an
annual surplus of several millions to the public
treasury. At the same time it must be remembered
that the rates for freight and the first-class passenger
fares are very high; the freight rates alone constitut-
ing a heavy handicap on agriculture and on many of
the inland industries.
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WIRELESS TELEGRAPHY AND THE PROMOTER.

There is one form of activity of our modern commer-

cial life which, unfortunately, is as omnipres-
ent as it is harmful and humiliating. We refer
to that peculiar practice or calling, familiarly
known as ‘“promoting.” Not that promoting is es-

sentially an evil; for honestly conducted, and with a
true regard for veracity, it is one of the most essential
elements in the complex machinery of everyday com-
mercial life. Without the promoter, indeed, many of
the most valuable inventions would probably never have
got beyond the theoretical stage, nor would our indus-
trial development have reached its present marvelous
proportions.

Unfortunately, the introduction of important inven-
tions, and the securing of the necessary capital to ex-
ploit them, opens a lucrative field for the profession-
al and none too scrupulous exploiter. So vast have
been the fortunes realized from the great inventions of
the past, such as the telegraph, the telephone, and the
electric light, that the general public is strongly at-
tracted, and properly so, to any invention which prom-
ises to have a wide field of application and to return
generous profits to investors. It is unquestionable that
there is a vast multitude of people, with a limited
amount of money to invest, who, being naturally
anxious to secure the very largest possible returns upon
it, are powerfully attracted by any opportunity of ac-
quiring interest in a new device that promises to be, to
use the favorite term of promoting literature, “revo-
lutionary” in the particular field that it covers; and it
is upon the eager credulity of these people that the
bogus promoter raises rich harvests of profit—for him-
self. We believe it may safely be said that the victims
of this kind of fraud are rarely to be found among the
people whose wealth entitles them to rank among the
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capitalists; for the capitalist has his thoroughly trained
experts at command, men who are retained at generous
salaries for the express purpose of investigating
schemes in which he is a prospective investor. Some-
body once said that there is nothing so shy as a million
of money, and nobody knows this better than the gen-
tlemen who begin to scatter alluring prospectus litera-
ture broadcast, immediately upon the appearance of any
well-authenticated invention that promises to catch the
eye of the too-little informed and over-eager small in-
vestor.

The class of people who desire to get rich by ‘“short-
cut” methods has always been a large one, and it draws
its recruits chiefly from the people of limited means
who draw a weekly or monthly salary, and find it dif-
ficult to make the bank account cover the rather
broad stretch of their social and other obligations. It
is among this restless and over-eager class that the
average promoter finds his most lucrative sphere of
operations.

It is not so very many months ago that the ScIEN-
TIFIC AMERICAN warned its readers against being led
away by the exaggerated representations which were
beingmade of the commercial possibilities of liquid air;
and it seems now that on account of the brilliant ac-
complishments of Marconi, we are to have a revival of
bogus promotion in its most objectionable and harmful
forms. We do not for a moment question that wire-
less telegraphy has come to stay, and that it will play
a most important part in the great world of telegraphic
communication; but we are perfectly satisfied that
it will by no means sweep out of existence the al-
ready established and most highly organized sys-
tems of communication by cable. Within the next
few years we shall of course see powerful com-
panies established for the legitimate exploitation of
the new system, and no doubt there will be consider-
able profits accruing to those who have the good for-
tune to be associated with the properly organized cor-
porations.

Unfortunately for the small investor, the prospectus
fiend is already opening a vigorous campaign, and
there are several concerns organized for the express
purpose of relieving a more or less ignorant public of
their money, by inducing them to invest, at anywhere
from 75 cents to $10 a share, in so-called wireless teleg-
raphy companies. The Editor has now before him a
choice assortment of advertising literature, culled,
most of it, from the daily press and current magazines,
and much of it from pamphlets of the most alluring and
up-to-date kind, which goes to prove that pure-minded
philanthropy is not yet dead on the earth. There are
corporations that are willing to take the public into
their confidence, and for a nominal subscription of 75
cents a share are willing to let it reap the “golden har-
vest.” Lest the reader should fail to grasp the magni-
tude of his opportunities, he is informed that within
two or three days prices will be raised from 75 cents to
a dollar; that the stock, in fact, will soon be selling in
the open market at two, three, four or even twenty
times its par value.

Now, there is no question but that ninety per cent of
this literature is a tissue of lies, from its scare-head
title page.to its final announcement of the ‘“make pay-
able” address. And unless the public has learned well
the lesson of the frauds which were perpetrated in con-
nection with liquid air, the extraction of gold from
sea water, and other famous prospectus swindles of the
past few years, we much fear that there will be many
an honest but foolish investor to whom the future men-
tion of wireless telegraphy will come to have anything
but pleasing suggestions.
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RECENT MEETING OF THE NATIONAL ACADEMY OF
SCIENCES IN WASHINGTON.

BY MARCUS BENJAMIN, PH.D.

The spring meeting of the National Academy of
Sciences was held in the United States National Museum
in Washington on April 15 to 18, with Dr. Alexander
Agassiz presiding.

Prof. Henry F. Osborn, who holds the Da Costa chair
of zoology in Columbia University, New York, was the
first of the members to address the Academy, present-
ing a brief communication entitled Homoplasy and
Latent Homology. At the last meeting of the Academy
the subject of Potential or Latent Homology was dis-
cussed, especially as bearing on the independent origin
of certain bones of the skull and other parts of the
skeleton, as well as upon the cusps of the teeth, par-
ticularly the grinding teeth. It was shown that struc-
tures which are ordinarily considered analogous by
comparative anatomists have not been derived from
each other, but arise independently in different groups
of animals, and this presents an interesting question
as to how far these structures are latent or potent in
the ancestral forms which have given rise to these dit-
ferent groups.

A second paper by the same author, entitled Evi-
dence that North America and Eurasia Constituted a
Single Zoological Realm During the Mesozoic and Ceno-
zoic, and that Correlations can be established as a
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Basis for Uniformity of Geological Nomenclature, was
then presented.

Prof. Edward W. Morley, of Adelbert College, Cleve-
land, Ohio, then read a paper on Determination of the
Weight of the Vapor of Mercury at Temperatures Below
100 Degrees.

The next paper to be read was one on The Atomic
Weight of Caesium, by Theodore W. Richards, who
fills the chair of chemistry in Harvard University. He
began with a general discussion of the subject of
atomic weights, and then passed to a description of his
work on caesium. The material on which the research
was conducted came to him from Prof. Wells of Yale,
and he established the fact that casium was an ele-
ment, that the material on which he worked was
pure, and gave as his result 132.878. This figure he
checked by similar determinations obtained by using
the nitrate, from which salt he secured results that
averaged 132.877.

James M. Crafts, formerly President of the Massa-
chusetts Institute of Technology, Boston, presented
a summary of his recent progress in the admirable
researches made by him on Catalysis. He referred in
opening to the old theory of solution and similar chem-
ical processes, and then passed to the more recent be-
liefs of the new chemistry. Formerly it was claimed
that life could only be produced from life, but re-
sults are now obtained by the action of enzymes on
chemical compounds that were believed formerly to be
due to vital force. He then described the special re-
sults obtained by him during the past year. These
were highly technical, and not susceptible of conden-
sation for popular presentation.

The Significance of Changing Atomic Volume was the
title of a second paper by Theodore W. Richards, and
was a brief presentation of the recent theory on the
construction of matter advanced by this brilliant young
chemist; his contention being that atoms in chemistry
are compressible. This subject he has already pre-
sented before the American Academy of Arts and
Sciences in two papers, entitled, The Possible Signifi-
cance of Changing Atomic Volume, and The Probable
Source of the Heat of Chemical Combination, and a
New Atomic Hypothesis.

On Thursday afternoon Alexander Agassiz presented
his two papers, both of which embodied results of his re-
cent expedition to the South Pacific Ocean. The first
paper was On the Coral Reefs of the Maldives, in which
he described the formation of these islands as consisting
of numerous atolls, contending that the theory of sub-
sidence, advanced by Darwin, was not satisfactory as an
explanation of their origin.

His second paper, On the Theory of the Formation of
Coral Reefs, was a more elaborate presentation of the
subject, and in it he argued that the rims of the atolls
had first been elevated, and on these rims the sand
had found a resting place, leaving lagoons in the center.
He referred to his finding large nodules of manganese,
which he believed to be of volcanic origin, and his con-
tention was that the atolls, the rims of which were of
limestone or of coral formation, had been raised up by
volcanic action as they rested on a volcanic foundation.
In closing he referred briefly to the vegetation on these
islands, most of which he thought had been brought
by the agency of man.

William Sellers, the well-known engineer, then pre-
sented a paper on The Compulsory Introduction of the
French Metrical System into the United States. He
made an exhaustive review of the metrical system and
its various features. He also reviewed the bill now
pending in Congress making its adoption compulsory
by the manufacturers and the merchants of the United
States. Mr. Sellers declared that he did not favor
the proposed law, for the reason that he believed it
would work a severe hardship and injury to the manu-
facturing concerns of the country, and would seriously
affect trade. He declared that he could not see any
advantage to be gained from the use of the system in
lieu of those now in vogue in the United States, and
that, to his mind, the only difference was one in the
standard of measurement, from the inch to the centi-
meter, and from the yard to the meter.

The next paper was on Psychophysical Fatigue, by
J. McKeen Cattell, of Columbia University, in which he
described the measurements of fatigue of the senses,
of the muscular system, and finally of the mind itself.
He illustrated his paper by means of small diagrams,
in which he showed, for instance, how the eye be-
came tired on examining a piece of cardboard in which
part of the surface is practically darkened.

Prof. Edward L. Nichols, of Cornell University, then
presented a paper On Some Optical Properties of As-
phalt. When a thin layer of asphalt varnish is spread
upon glass and allowed to dry, and some luminous
source, such as the filament of an incandescent lamp, is
observed through the film, it is found that a consider-
able amount of red light is transmitted, the unusual
purity of which is readily ascertained by means of a
spectroscope. The suddenness with which the rays be-
yond the red are cut off indicates the existence of a
well-defined absorption band with a very steep gra-
dient on the side toward the greater wave-lengths;
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and one would expect to find a considerable degree oi

perviousness in the infra-red and anomalous disper-

sion in the region where the change from transparency

to opacity occurs. The purpose of his paper was to de-

scribe his studies in this direction, concerning which

nothing appears to have been previously published. The

paper in full will appear in the Physical Review for
April, 1902.

The public session on Thursday began with the pre-
sentation by Charles S. Minot of a paper descriptive ot
The Physiological Station on Monte Rosa, by Henry P.
Bowditch. It consisted largely of lantern slides taken
at high altitudes, showing the construction of this
new enterprise established in the Italian Alps under
the direction of Italian scientists, but which, it was
hoped, would pass under the care of an international
committee of scientific men. The paper was a spe-
cial plea for its recognition by the National Academy
of Sciences. The lantern slides of the Alpine peaks
were especially interesting, and received the well-
merited applause of the Academy.

Charles S. Peirce followed with three papers, entitled,
The Classification of the Sciences, The Postulates of
Geometry, and the Color System, which, however, were
read only by title.

The meeting was then practically turned over to the
astronomers, and brief abstracts were presented by
Asaph Hall of a paper on The Disintegration of Comets,
followed by one of Ira Ibsen Sterner, entitled A New
Computation of the Co-efficients of Precession and Nu-
tation. Prof. Edward C. Pickering, of Harvard Observa-
tory, presented briefly The Distribution of the Stars
and The Variability in Light of Eros, both of which
were highly technical, and were illustrated by means
of mathematical formulas, which cannot here be pro-
duced. Several papers biographical in character were
then read.

In the evening Prof. Charles F. Chandler, of Colum-
bia University, delivered a lecture on The Electro-
Chemical Industries at Niagara, in honor of the Acad-
emy. In that brilliant way, so familiar to those who
have been so fortunate as to study under him, Dr.
Chandler held an audience almost spell-bound for near-
ly two hours, during- which he described the marvels
of chemistry and the splendid results obtained at
Niagara Falls by the application of electricity to chemi-
cal compounds. The tearing apart of the molecule
of common salt, resulting in the formation of caustic
soda and bleaching powder, which has come about
from the inventions of his pupil, Hamilton Y. Castner,
whom he described as a natural-born genius, were
strikingly set forth, as well as the original invention
of Castner, by means of which the aluminium industry
was created.

SCIENCE NOTES.

William Flinders Petrie, the distinguished Egypt-
ologist, in an address to the supporters of the Egypt
Exploration Fund, said that they had completed the
most important historical work that had yet come into
their hands, settling, in a manner which had hitherto
seemed beyond hope, the very foundations of Egyp-
tian historx,l says the Sun.¥ No such complete mate-
rialization of history had been obtained by one stroke
in any other country or age. He detailed the discov-
eries of/the gold scepter of Nena, the founder of the
Egyptian monarchy, gold vases and jewels of the same
period,ftwenty engraved tablets and dozens of frag-
ments of tablets, and 100 inscriptions on vases, giving
more information of dynasties ruling 6,600 years ago
than is known regarding half the Saxon Kings of
England The discoveries were all made in the
neighborhood of Abydos, in ground abandoned as ex-
hausted. The next work would be done on the site
of the Temple of Osiris at Abydos, which was prob-
ably the burial place of the head of Osiris, which
drew around it the burials of historic times and prob-
ably those of the earliest dynasties also.

Two-thirds of all the letters which pass through the
post offices of the world are written by and sent to
people who speak English, says Bradstreet’s. There
are substantially 500,000,000 persons speaking col-
loquially one or other of the ten or twelve chief
modern languages, and of these about 25 per cent, or
125,000,000 persons, speak English. About 90,000,000
speak Russian, 75,000,000 German, 55,000,000 French,
45,000,000 Spanish, 35,000,000 Italian and 12,000,000
Portuguese, and the balance Hungarian, Dutch, Polish,
Flemish, Bohemian, Gaelic, Roumanian, Swedish, Fin-
nish, Danish and Norwegian. Thus, while only
one-quarter of those who employ the facilities of the
postal departments of civilized governments speak as
their native tongue English, two-thirds of those who
correspond do so in the English language. There are,
for instance, more than 20,000 post offices in India,
the business of which in letters and papers aggregates
more than 300,000,000 a year, and the business of
these offices is done chiefly in English, though of
i1ndia’s total population, which is nearly 390,000,000.
fewer than 300,000 persons either speak or understand
English,
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THE IMPROVEMENT OF THE ERIE CANAL.

The scheme for the reconstruction of the Erie Canal
which is now before the Legislature is not to be con-
fused with that larger and more costly scheme which
was reported to Gov. Roosevelt and received his strong
indorsement. The improvement as contemplated in
that report included the reconstruction of the canal
throughout its entire length, the abolition of the old
system of locks and the substitution in their place
of a system of mechanical-lift locks at Lockport and
Cohoes, which were to overcome the difference of -ele-
vation at each of these
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being situated on the westerly bank of the Mohawk
River. These “sixteens,” as they are called by the
canalboat men, are a source of great delay and not
infrequent accident. The proposed improvement con-
sists in canalizing the Hudson and Mohawk rivers
from the Congress Street bridge in the city of Troy
to a quarter of a mile above the present aqueduct over
the Mohawk River at Rexford Flats, which is about
two miles northeast of Schenectady. In detail, the
location of the line between Congress Street and Rex-
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follows along the Hudson to the State dam opposite
the village of Lansingburg, then swings around to the
north side of the Hudson, and enters what is known
as the fourth branch of the Mohawk, opposite the vil-
lage of Waterford, and following this branch along
the north end of Peebles Island, it passes westward
on a tangent across the country, ascending the hills
by a series of locks and entering the Mohawk River
above Cohoes Falls. From the Falls the canal follows
the Mohawk River to Rexford Flats. On this portion
the locks and dams are as follows:

Lock No. 1 is located at

places in a single lift. The
canal was to be dredged
out to a full depth of 12
feet throughout, and the es-
timated cost of the whole
improvement was $60,000,-
000.

‘When Gov. Odell came
into office the canal prob-
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lem was probably the most
important and pressing
that came up for his con-
sideration; and he made
an early announcement of
his belief that, owing to the
strong opposition in the
northern part of the State
to the bill, it would be
wiser to present a less am-
bitious scheme than that re-
ported under the Roosevelt
administration, in the hope

of obtaining, by way of
compromise, a grant for the
immediate construction of
the more essential features

SECTION OF CANAL THROUGH CITIES.
Fr

TOWING PATH BERME

the east side of the Mo-

= A A
/fﬂf:/:% h.awk River opposite the
7 %%l ity of Cohoes; Locks Nos.

7, 8 9 and 10 are in the
Mohawk River between the
Cohoes Falls and the Rex-
ford Flats, and are situated
at points where dams are
necessary in the river to
maintain the water at a
proper elevation. A dam
will be built at a point 300
feet above Cohoes Falls, at
the same level as the pres-
ent dam of the Cohoes Hy-
draulic Company, thus obvi-
ating any damages to that
company caused by diver-
sion of water. The general
plan between Cohoes Falls
and Rexford Flats provides
for the formation of a

of the original plan, leav-
ing the balance of the work
to be carried out at a later

MAP OF THE ERIE CANAL, AND DETAILS OF THE PROPOSED RELOCATION AND RECONSTRUCTION

BETWEEN TROY AND COHOES.

series of pools in the Mo-
hawk River and the locking
of boats around the various

date. The bill dams. The
which is now dams proposed
before the Leg- in the Mo-
islature has hawk River

been framed
in accordance
with these sug-
gestions. Brief-
ly stated, it
calls for an
appropri-
ation of $30,-
000,000, which
is to be de-
voted to recon-
structing the
locks through-
out the entire
length of the
canal, giving
them a depth
that will en-
able them to
accommo-
date boats
drawing 12
feet of water;
and the reloca-
tion of the
canal at one or
two important
points, and
particularly at
the easterly

are mainly of

concrete, with
crests of suf-
ficient length
to carry the
flood flows of
the river with-
out seriously
flooding adja-

cent property.
One result of

end of the
canal in the
neighbor-
hood of Troy
and Cohoes;
and the dig-
ging of the
whole canal to
a uniform
depth of 9 feet.

N OF LOCAS the building
of the dams
b i i will be that

during the
close season of
the canals,
from the 1st
of December to
the 1st of May,
extensive
water powers
will be avail-
able at each
of the dams.
This power
can be used by
the State or
leased to pri-
vate parties
for manufac-
turing pur-
poses, as no
water is re-
quired during
those months
for the opera-
tion of the
canal. During
most years

Sev- A4

The locks be-
ing rebuilt on
the lines sug-
gested in the
original plan,
the most important part of the work of reconstruc-
tion would be accomplished, and it would only remain
to excavate the canal to a depth to match that of
the locks to bring up the whole Erie Canal system to
the high standard contemplated during the Roosevelt
administration.

The most important change contemplated in the
Odell bill is the relocation of the canal between Troy
and Rexford Flats. By studying the accompanying
map, it will be seen that at present the difference of
elevation at this locality is overcome by means of nc
less than sixteen locks of moderate lift, the locks

By these locks the difference of elevation between the Mohawk und Hudson rivers is

THE DOUBLE FLIGHT OF LOCKS AT COHOES.

As shown on the map, there are two alternative
routes proposed, one known as the Cohoes, and the
other as the Waterford route. The first named follows
generally the south branch of the Mohawk River.
There is a lock on the westerly shore of
the river at the point where it is crossed by
the New York Central Railroad; the second lock
lies on the same shore at the crossing of the river by
the electric railway, while the third, fourth, fifth and
sixth locks are located in the elevated ground on the
easterly shore of the river at Cohoes. The Waterford
route, which is the one that will probably be adopted,

overcome,

there will be
consider-
able water in
the Mohawk
River beyond
the amounts necessary for operating the canal, which
can be used for manufacturing purposes or the gen-
eration of electricity for trolley lines or lighting pur-
poses.

The navigation of the proposed canal from Congress
Street, Troy, to Rexford Flats will be steam, either
by tugs or steam canalboats with consorts.

From, Rexford Flats to Buffalo the proposed route
follows the present line of the Erie Canal, except at
a few points where a change-in the location is neces-
sary to ease sharp bends in the old alinement. At
Cohoes the sixteen locks of the present canal are re-
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placed by five locks; at Little Falls the four present
locks are replaced by three enlarged locks; at New-
ark, the three locks of the present canal are replaced
by one lock, and at Lockport the present five locks are
replaced by three double locks. These and other
changes in the number and type of locks reduce the
total number on the entire canal, from the Hudson
River to Buffalo, from 71 to 44 locks, making a de-
cided reduction in the time necessary for passage of
boats between those points, and effecting, of course, a
material difference in the cost of maintenance and
operation.

As we have already explained, the canal between
Troy and Rexford Flats will lie almost continuously
in the bed of the Hudson and Mohawk rivers, the
change of elevation from one river to the other being
secured by diverting the canal to the shore at suitable
locations and building the locks in the rising ground.
While the river presents more than sufficient width
for canal purposes, it will have to be dredged to give
the necessary depth. The section of the canal where
it lies in the beds of the rivers will be 200 feet wide
on the bottomn, and must present at all stages at least
12 feet of water. The section on the Erie Canal itself
will be that which was proposed in what is commonly
known as the Nine Million improvement of 1895-6,
and is shown in the accompanying drawings. In gen-
eral this section is 50 feet wide on the bottom, with
cide embankments of 114 to 1, and a depth of 9 feet,
except over aqueducts and permanent structures,
where 8 feet of depth is provided for. The proposed
improvement includes the cost of additional water
supply for the summit level between Utica and Syra-
cuse, which is secured by building reservoirs on
various streams that lie to the south of the present
Erie Canal.

From an engineering point of view, the most inter-
esting part of the proposed reconstruction is the
splendid flight of locks which is to be built at Co-
hoes to enable the canalboats to surmount the obstacle
presented by the Cohoes Falls. The appearance of
the locks is shown very clearly in the accompanying
perspective view. The total difference of level be-
tween the Hudson and Mohawk rivers of 121 feet is
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used very successfully in the Canadian canals. They
are 47.8 feet high, and with a full lock there will be
a total pressure against each leaf of the gates of
607 tons. The gates are built of solid beams of tim-
ber, thoroughly well bolted together. Each beam is
keyed to the next succeeding one, and iron rods ex-
tend through the whole from top to the bottom.

The enlarging of the canal to a depth of 9 feet and
the lengthening of the locks will make it possible to
greatly increase the size of the canalboats, or barges,
as they will then be called. Instead of the present
boats, capable of carrying only 240 tons of merchandise
or 8,000 bushels of wheat, the canals will accommo-
date boats with a capacity of 800 tons or 30,000 bushels
of wheat. Moreover, the time of transit from Buffalo
to New York will be reduced from 430 to 400 hours,
a saving of a day and a quarter, while it is estimated
that the capacity of the canal will be increased from
31-3 tons an hour to 9 tons, about trebling the ca-
pacity.

_— -, -—

A SELF-STARTING GASOLINE MOTOR OF NOVEL
DESIGN.

The four-cylinder motor shown in the annexed il-
lustration is the invention of Mr. G. Keller, of New
York city. The motor is constructed somewhat simi-
larly to a steam engine, and the adaptation of the prin-
ciples of the latter to a gasoline explosive motor is
the most interesting feature about it.

The gas from the carbureter enters through the
main inlet pipe, on which is seen the throttle valve,
and passes into each of the two valve chambers
through simple, suction-lifted inlet valves, such as are
found in any gasoline motor. It is then directed to
one cylinder or the other by oscillating piston valves,
the ports of which correspond with ports leading to
the cylinders. These latter ports are also connected
by the oscillating valves to the exhaust pipes seen
at the bottom, when the pistons are on their up-
strokes.

The oscillating piston valves that make this con-
nection are operated by eccentrics on the motor shaft.
One of these can be seen beside the right-hand fly-
wheel, while the connecting
rod of the other, with uni-

versal joint, is in plain
view in the foreground.
The sparking plugs are con-
nected to two Splitdonf
spark coils with vibrators,
and the battery connections
are seen on the base.

The principle of operation
of the motor is as follows:
As the piston starts to de-
scend, it begins to draw in
a charge of explosive mix-
ture. Electric sparks jump-
ing across the gap at the
spark-plug points continu-
ously, immediately explode
this gas, which drives the
piston down. On the wup-
stroke the burnt gas is ex-
hausted, after which a fresh
charge is drawn in and ex-
ploded as the piston starts
to descend a second time.
Thus it will be seen that we
have practically a two-cycle

THE KELLER SELF-STARTING GASOLINE MOTOR.

overcome by three lifts of about 40 feet each, instead
of the sixteen lifts which are necessary in the present
canal on the westerly side of the river. The locks,
which are built of concrete and masonry, are 328 feet
long between the hollow quoins and 28 feet wide in
the clear. The operation of locking is so well under-
stood that it needs no detailed description here; but
we may briefly state that the water is led from lock
tc lock by gravity through culverts which are built
in the solid masonry, one on each side of each lock
and parallel to its axis. These culverts are of the
arched type, 5 feet in width and 7 feet in height. The
water is led from the culverts into the chamber by
means of two cast-iron pipes on each side. These
pipes are 2 feet in diameter and 8 feet in length. The
water supply to the culverts is controlled by butter-
fly valves at each end of the culvert.

The passage of a barge through the locks is as fol-
lows: After the barge has entered the first lock, the
pair of miter gates behind it is closed, and the culvert
valves are opened, allowing the water to flow from the
first to the second chamber until it is at the same level
in both. The miter gates separating the two chambers
are then swung open, the barge passes through, the
gate is closed behind it, and the second set of culvert
valves is opened, repeating the process between the
second and third chambers. These operations are re-
peated until the barge has passed through the whole
series. The gates are of the type which has been

motor that does not com-
press its charge. As the
cylinders are four in num-
ber, 4 inches bore by 6 inches stroke, and as an im-
pulse is obtained every one-quarter of a revolution,
the motor will develop between 3 and 4 horse power
at medium speeds, and will have a nearly constant
torque. By compressing the gas in a small compres-
sor (which can be located in the base of the motor)
and introducing it under pressure to the cylinder, the
same power can be obtained as from four ordinary
two-cycle cylinders of the same size. The motor is
light for its power, weighing complete about 150
pounds.

The motor, after it has been running a minute or
two, can be stopped and started as often as desired,
simply by switching off or on the electric current to
the igniters. This was satisfactorily demonstrated to
our representative by the inventor, who also ran two
cylinders of the motor on gasoline and the other two
on illuminating gas at the same time.

The motor can, furthermore, be run by steam or
compressed air, and when so run is very powerful. A
steam carriage equipped with a motor of this type
would have an advantage over the ordinary vehicle of
that character, in that, if the boiler should burn out,
the operator could still proceed by connecting the inlet
pipe of the engine to a suitable carbureter, and switch-
ing on the electricity to the spark coils and plugs.

The inventor has been four years in bringing the
machine to its present state of perfection, and now
makes it public for purposes of exploitation,
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A GAS-ENGINE FRICTION CLUTCH.

There never has been a friction clutch absolutely
faultless. The chief defects have been excessive cost
of construction and inefficiency. The inventor of the
friction clutch which forms the subject of the accom-
panying engraving has endeavored to provide a device
which is intended not only to overcome the difficulties
hitherto experienced, but which is also certain, easily
handled, clean, self-contained, cheap, automatic, anil
self-adjusting. Arduous tests extending over some
two years have demonstrated the efficiency of the
clutch.

The gas-engine clutch, as its name implies, is peculi-
arly adapted for gas engines and clutch pulleys. In
construction it comprises three principal parts—a
crated disk or driver, A, con-
taining the friction blocks; a
pulley with a friction face-
plate cast on the arms, to
which the shell, § (Fig. 1),
is secured by studs; and a
starting plate or wheel, G.

The disk or driver, A4, is
keyed to the driving shaft.
The shell, 8, contains the
worm gears, F, right and left
hand screws, and wedge
blocks, B, which work on the
inclined planes of the friction
plate, D. This plate is held
tightly in place against the
wedge blocks, B, by means of
two coiled springs (not shown), and is carried around
by lugs in the insidé of the shell, which lugs fit into
notches, K, on the edge of the plate. To the starting
plate or wheel, G, a worm sleeve, H, is attached, hav-
ing a bevel end, which end is in contact with the bev
eled opening of the crated disk, as shown in the dia
gram.

The starting and stopping mechanism comprises a
lever (not shown), on one end of which is a small
brake-shoe, formed with a V-shaped groove, fitted to
the edge of the starting plate or wheel, G. On the
outer end of the lever a sliding weight is carried.
By moving tne weight inwardly toward the clutch, the
brake-shoe is caused to drop away from and to release
the starting plate, so that the plate and worm sleeve
will revolve with the shaft. The worm now turns the
gears, and the resistance of the gears draws the coni-
cal end of the worm sleeve, H, into contact with
the beveled opening of the crated disk, A, keyed
on the shaft. This contact is sufficiently strong to
turn the gears, F, and the right and left hand screws,
thereby pushing the wedge blocks, B B, up inclined

PARTIAL SECTION.

THE PHILLIPS GAS-ENGINE CLUTCH.

planes, E E, gradually forcing the friction plate, D,
into contact with the wooden blocks, €, until the load
is driven. The heavier the load the greater is the
resistance of the gears; hence the conical end of the
worm is forced into firmer contact with the beveled
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opening in the crated disk, so that all the power needed
to work the clutch is supplied.

As soon as the speed of the wheel is brought up to
the driving member (which is the crated disk contain-
ing the friction block) the winding action of the worm
sleeve ceases. Should the clutch slip, however, this
winding action is automatically resumed.

No manipulation is required to start the clutch.
As soon as the sliding weight is moved in, the brake
drops away from the starting plate. Thereby the worm
is released, which then runs with the shaft and begins
to wind up the frictions. In order to stop the clutch,
the sliding weight is moved outward on the lever; a
slight additional pressure stops the starting plate and
worm. The gears thereupon begin to turn around the
stationary worm, reversing the direction of the screws
and drawing back the wedge blocks, thereby releasing
the friction blocks and stopping the clutch. The driv-
ing power of the device is claimed to be limited only
by the strength of the material. The patents on the
clutch have been acquired by Mr. Thomas Henry Smith,
Jamestown, N. Y.

THE MANUFACTURE OF STEEL RAILS.

In the vast field of industry included in the opera-
tions of the United States Steel Corporation, there
is none of greater importance than the manufacture of
steel rails. For not only does rail-making call for
the services of a great industrial army, but the steel
rail has contributed more than any other cause to the
rapid weaving of that marvelous network of railways
which now covers every State of the Union. Its high
quality and skillful design have rendered possible the
great increase in power, weight and capacity of Ameri-
can engines and rolling stock, and a low cost of opera-
tion which is the wonder and despair of European rail-
road systems.

The celebrated Edgar Thomson Works, which are
devoted exclusively to the manufacture of steel rails,
are situated on the Monongahela River, a few miles
from the city of Pittsburg. Here some 4,000 men are
employed night and day in turning out steel rails at
the rate of 5,000 to 6,000 every twenty-four hours, the
rails varying in weight from 25 to 100 pounds per yard
and in length from 30 to 60 feet, the average rail being
30 feet in length and weighing about 75 pounds to the
yard. The 60-foot rail is something of a mnovelty.
although it has been rolled in this length for several
years. It is open to the objection that in northern
States, where the range of temperature is large, the
spacing of the rail-ends at the joints has to be so wide
that it is difficult to preserve an even and noiseless
rail-joint; hence, the -call for 60-foot rails comes
chiefly from southern States, where the range of tem-
perature is small. .

The first point of interest in these works is the
stock-yards, which are laid out parallel with the long
line of blast furnaces. -Here are to be seen huge piles
of iron ore, coke and limestone. The iron ore is
brought from the company’s iron mines in the lake
district, being carried in the company’s own ships to
Conneaut on Lake Erie, where it is transferred by
special ore-handling machinery to trains of pressed-
steel ore cars, in which it is hauled over the company’s
own road to Bessemer. The trainloads of ore are
brought into the yard and run on to a trestlework,
where the hopper bottoms of the 50-ton cars are opened
and the contents dumped on the stock heap. The coke
is brought in from the great Connellsville coke region,
and the limestone, which is used in the blast furnace
for a flux, is brought from the quarries at Tyrone.
As showing the scale on which the Edgar Thomson fur-
naces are operated, it may be mentioned that there
are in these works no less than fifty miles of standard
gage track, and that in twenty-four hours’ time there
is consumed in the furnaces 200 carloads of ore, 175
carloads of coke, and 75 carloads of limestone.

The blast furnaces, of which there are nine, are
massive cylindrical structures of brick and steel, each
about 90 feet in height and of varying external and
internal diameter. The mouth of the furnace has an
internal diameter of 15 feet, which increases in the
first 60 feet of its depth to a diameter of 20 feet, the
increase being given to allow of an easy descent of the
charge as it is reduced. The wall is 3 feet in thick-
ness, and its weight is borne upon a circle of massive
cast-iron columns. From its largest diameter the fur-
nace tapers down to a diameter of 12 feet at the point
where the hot-blast tuyeres are introduced, and from
these tuyeres to the bottom of the furnace it is
cylindrical in form, the diameter here being 12 feet
throughout. The walls are built of brick with an
outer casing of sheet iron and an inner lining of fire-
brick. The upper 60 feet of the shaft is called the
body; the lower, tapering portion, the bosh; and be-
low this is the hearth or crucible, into which the
molten iron collects and from which it is tapped off.
In the earlier days of steel manufacture, the furnace
gases were allowed to escape into the air, but now the
mouth is closed by a cast-iron bell which is opened
only when a fresh charge is to be introduced. The
confined gases are led from the top of the furnace by
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a large wrought-iron pipe, and conducted to a set of
four hot-blast stoves, which are about 20 feet in diame-
ter and 90 feet in height and have their interior
filled with a mass of honeycombed firebrick. The hot
gases are ignited at the base of the stove by the ad-
mission of a proper amount of air; and the hot products
passing through the firebrick raise it to a high tem-
perature. When the proper degree of heat is reached,
the gases are turned into the next stove, and the cold-
blast from the blowing engines is turned in at the bot-
tom of the heated stove, and passing up through the
brick work, absorbs the heat therefrom, and issues
at a temperature of 1,300 to 1,400 degs. Fah.
The difference between the temperature of the cold-
blast and the issuing hot-blast represents the heat
which is saved from the gases and restored to the
blast furnace. The heated air is introduced at the
bottom of the blast furnace thrqugh a number of water:
cooled tuyeres. The raw coke, limestone and iron-ore
are carried up to the charging platform of the furnace
by means of electrically operated elevators, and the
charging goes on continuously. Under the fierce
heat of the hot-blast, the charge is maintained in a
state of reduction almost to the top of the furnace,
and when the material finds its way in the form of slag
and molten iron to the bottom of the furnace, it is
drawn away, the slag being tapped off from the top
of the hearth and the molten metal from the bottom
or crucible. From the time of putting a charge in at
the top of the furnace to the time of drawing off the
metal, is ordinarily about thirty hours. The slag is
drawn off into trains.of massive iron ladles, which are
mounted on trucks running on a broad-gage track.
These ladles, which have a capacity of 10 tons, are
nicely balanced on trunnions, and are easily tipped for
unloading the slag, which is at present being used for
filling in the low ground on the property of the Edgar
Thomson Works.

The molten iron is tapped into 17-ton ladles, which
are drawn in trains of five or six to another part of
the works, where their contents are poured into the
metal-mixers. These latter are large, oblong iron
boxes, each of which has a capacity of 175 tons. The
train of ladles is drawn on to a raised track, where
each ladle in succession is brought opposite the mixer
and its contents poured in. The object of the mixers
is to bring the mass of molten metal to a uniform
temperature and quality, since the iron from one fur-
nace may vary from that from another. The mixers
are kept full all the time, and the contents are con-
tinuously being poured out by the tipping of the mixer
into other 17-ton ladles in which the mixed metal is
carried to the Bessemer converters.

The converter is a huge egg-shaped vessel built of
heavy wrought-iron plate, lined internally with re-
fractory materials and carried on trunnions, one of
which is hollow and serves to conduct the air blast
to the bottom of the converter. Here there are fifteen
or twenty tuyeres of fire clay, each of which is per-
forated with a number of 34-inch holes. By this ar-
rangement between 150 and 200 separate streams of
air are forced up through the body of the molten metal
during the process known as the “blow.” The con-
verter charge is about 15 tons. When the blast is
turned on, the air rushes up through the body of the
mzatal, and its oxygen combines with the carbon,
silicon, manganese, etc., in the iron, the combustion of
these elements serving to raise the temperature of the
metal until it reaches the stage known as the “boil.”
The process is carried on for 15 or 20 minutes, until all
the impurities are burned out and only pure, or prac-
tically pure, iron remains. The blast is then shut off,
and the charge is emptied into a 15-ton ladle. At the
same time a certain amount of molten spiegeleisen is
poured into the ladle with the iron, the proportion of
spiegeieisen being such as to introduce into the metal
the proper amount of carbon and manganese for the
quality of steel rail that it is intended to roll. The
ladle with its 15 tons of molten steel is placed on what
is called the pouring stand, underneath which runs a
small railway on which are trains of cast-iron ingot
molds, each truck or car carrying two of the molds.
The pouring ladle is provided with a nozzle and
stopper in the center of its dome-shaped bottom, the
discharge of the metal being regulated by a lever at the
side of the ladle, as shown in the accompanying illus-
trations. The ingot molds are drawn by hydraulic
power successively beneath the ladle and filled. After
the ingots have set, the train of molds is hauled out
to the yard and stripped, then the ingots are im-
mediately taken to the pit-heating furnace, or the
“soaking pits” as they are called, where they are
heated for rolling into “blooms.” These ingots are of
the proper composition of steel required for the par-
ticular quality of rail which is being rolled, and they
constitute what might be called the raw material of
the rail-making department, an illustrated description
of which will be given in a later issue.

The curious ice caves of northern Arizona have been
found to be apparently inexhaustible mines of ice. A
company has been organized to mine this ice.
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Engineering Notes.

A method of utilizing boiler-furnace clinker adopted
at some works near Rouen has the threefold advantage
of turning to account a waste product, the cost of
removing which is considerable, of separating for fur-
ther use the particles of incompletely-burnt coal, and
of affording, with very little labor, a building material
equal to brick or the best limestone. The treatment
consists in a picking out of the coal particles, a break-
ing for reducing the pieces to the size of a nut, mixture
of the substance with slaked lime, molding the paste
thus obtained into bricks, and finally their drying.

When railroad tracks are laid over marshy ground
or on an uneven roadbed, the fishplates become loos-
ened, and the rails work up and down. This inove-
ment of the rails results in the battering of the ends
and the rounding of the corners, thereby destroy-
ing the rail, which must be discarded long before the
body is worn out. For the purpose of preventing the
battering of the ends of the rail, Mr. W. E. Coyan of
Homestead, Penn. has devised a rail, only the ends
of which are hardened. Mr. Coyan attains his result
by treating the rails when hot with a case-hardened
fluid, and then with a tempering fluid.

Consul Winslow, of Liege, reports the discovery of
a soft-coal basin at Asch, in the province of Limbourg,
a few miles to the north of Liege. The coal much
resembles that found at Westphalia, Germany. It
contains from 18 to 20 per cent of volatile matter.
The first vein was discovered at a depth of about 1,640
feet, and between this and 1,968 feet five veins have
been discovered, ranging from 26 to 6.6 feet. It is
thought that this basin covers about 24,700 acres. A
German company from Westphalia has begun to de-
velop a mine, and the John Cockerill Company, that
has extensive mills at Seraing and shipyards at Ant-
werp, has decided to build large works in the basin.

The experiments which the British Admiralty have
been carrying out for some time past with the Tem-
perley-Miller marine cableway, for coaling warships
while traveling, have been attended with so much
success that it has been decided to send the collier
“Muriel,” which was equipped with the apparatus spe-
cially for these tests, to sea with one of the fleets.
A cableway approximately 400 feet in length was
stretched between the collier and the battleship “Tra-
falgar,” which took her in tow. While traveling at
from seven to ten knots an hour the battleship was
coaled at an average rate of thirty tons an hour.
‘When the distance was decreased a maximum rate of
forty tons an hour was reached.

A new line of refrigerator steamships for service be-
tween this country and Great Britain is to be estab-
lished. The new line will be controlled by a DBritish-
American syndicate. The boats will run with weekly
sailings from Bristol. One line will travel between
Bristol and New York, a second between Bristol and
Boston; and a third line between New Orleans and .
Bristol. The principal purpose of the third is
to facilitate and expedite the transit of the Cali-
fornian produce to the English markets. The rail-
road runs from California to New Orleans will be two
days shorter than to New York. Fruit will be carried
over the Texas Pacific & New Orleans Railroad. A
great warehouse is being built at Bristol containing
1,000,000 feet of space, capable of storing 12,000 to 15,-
000 tons of general produce. Already an extensive
cold storage plant has been erected. New docks are
being constructed, and several improvements with the
existing accommodation are being carried out, at a
cost of over $5,000,000. This project is the outcome
of -the recent visit of the British manufacturers to
this country.

In view of the spirited competition British manu-
facturers are encountering at the hands of foreigners.
they are displaying a keen enterprise in drawing at-
tention to their goods. During the present year there
will be no less than five industrial exhibitions held
on a large scale in various parts of the country. Ow-
ing to the coronation festivities, there will be a large
influx of foreigners to Great Britain during the com-
ing summer, and British manufacturers intend to avail
themselves of such an opportunity to the fullest ex-
tent. The largest and most important of these trade
exhibitions will be that which is to be celebrated at
‘Wolverhampton. It will cover ten acres of space for
the display of exhibits, which are coming from all
quarters of the globe. The exhibition will be modeled
to a great extent on that recently held at Glasgow.
The erection of two great central halls is now in prog-
ress. One is to be of the Palais de I’Industrie type.
measuring 376 by 148 feet; and the other is being built
on somewhat similar lines to the Paris Trocadero, and
covering 348 by 128 feet. These two buildings have a
combined superficial area of some 100,000 square feet.
Another important exhibition will be the Australasian
nxhibition to be held at the Royal Exchange. The
American Exhibition to be held at the Crystal Palace
will occupy some 800,000 square feet, while in Ireland
the Cork Exhibition, judging from the strong support
it is receiving, promises to be a success.
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Sorrespondence.

American Officers for American Ships.
To the Editor of the SCIENTIFIC AMERICAN:

In your issue of January 25 I see an article upon
“Scarcity of Officers in the Mercantile Marine,” liable
to occur by the increase of our navy, and a plea to
facilitate the admittance and passing of candidates for
officers’ licenses. I beg leave to differ with the writer
of your article in two regards, and at the same time
note a protest against the facilities with which in some
ports officers are ‘“fabricated.”

First: In the United States mercantile marine you
have now many good and able men who would gladly
pass and become officers if the cause of my protest did
not exist. ’

Second: One or two years more in age demanded
will not debar the young men of our country from

adopting the profession, and will besides adapt them

better to command subordinate sailors who have been
following the profession for ten to thirty years.
Also the risk of shipowners to place persons in charge
of their valuable properties, not to mention the lives
of passengers, will be lessened by having officers of
the age of men.

Now my protest: There are firms on the west coast
of the United States (mostly British), and princi-
pally in Seattle and Tacoma, who prefer officers of
their own nationality on their ships, which happen
also to be the larger and better ones.

They or their British captains have imported and
still import British subjects from Hong Kong, have
them made United States citizens “to order,” or have
them swear to be born somewhere in the East and
carried “home” to Great Britain at a tender age by
their parents.

The next move is to have these men make an appli-
cation for a master’s license on any ocean, unlimited,
and get it signed by two shipmasters; this they take
to the local inspectors with a letter of recommenda-
tion, and although they can show no license of any
inferior rank nor any proof that they sailed previously
on any American vessel, are examined and receive
illegally such superior master’s license, and get forth-
with employment from these English shipowners. Con-
sequently the young men of the country and other
good and capable American officers are debarred from
positions which otherwise they might occupy.

The Great Northern Railroad is building some very
large boats now, and the writer knows of several offi-
cers (British) of the N. Y. R.,, a Japanese line, who
have been fabricated United States mercantile marine
officers in Seattle, who have never sailed under the
United States flag nor were born in the East and car-
ried home when young, and who have applications in
for positions on these steamers. If well recommended,
they will perhaps take the places which United States
citizens should occupy.

The ‘“Harbor,” an association of United States
licensed masters and pilots of steam vessels, 318-9
Globe Block in Seattle, and the one in the Ferries
Building, San Francisco, have for some time been
fighting this nefarious business, but so far without
apparent result; perhaps because not enough publicity
has been given to the cases.

Both harbors can give anyone much more informa-
tion if desired. JouN DOORN.

. Yokohama, Japan, March 20, 1902.

The Extermination of Mosquitoes and Prevention
' of Malaria.

BY HENRY CLAY WEEKS.

The following are a few conclusions reached con-
cerning the mosquito plague:

I. Every mosq\uito found in a district is an indict-
ment against the public ¢pirit, the progressiveness,
the intelligence or the persistence of the people of the
district, except in instances so rare as not to affect
the statement.

I1. Every case of malaria, not a relapse or an im-
portation into a district, is evidence of an avoidable
crime against humanity in some or all of its interests
and against the fair fame of some of the most beautiful
sections of the land.

III. That in greater degree than smallpox is malaria
a crime, for the latter reaches more persons and its
effects are more pervasive. Some high authorities are
urging the imprisonment of smallpox patients as crim-
inals.

IV. Mosquitoes are the intermediaries in spreading
malaria between malarials and healthy persons.

(The most recent of the now numerous confirmations
of this thoroughly established conclusion comes from
the progressive Japanese: a battalion of soldiers in
Formosa was completely protected from mosquitoes for
161 days during the malarial season. It entirely
escaped the discase. An unprotected battalion at the
same place had 259 cases of malaria. The New York
Times, commenting on the case, emphasizes the neces-
sity of beginning energetic campaigns against mosqui-
toes in every place where malaria is prevalent. In-
deed, to do so is a duty rather than a need. Malaria
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is a most insidious disease, even in its milder forms,
and the annual toll which it has exacted from hu-
manity has been enormous. To conquer it would be
to increase several times the habitable portion of the
earth’s surface.)

V. That to improve a section by banishing malaria
and in many other ways, mosquitoes must be extermi-
nated.

These conclusions, it is considered, are deducible
by all minds open to conviction who have the oppor-
tunity of reading a book just issued by the North
Shore Improvement Association, whose membership at
present extends from Lloyds Neck to Sands Point,
I.. I, New York. At great expense, for the last six
months, a committee of this association has been work-
ing indefatigably upon the subject of exterminating
mosquitoes from their territory, following out the pur-
poses of the association, as shown in its name. Sev-
eral specialists have been engaged -nd have prepared
exhaustive reports on the conditions and the
methods and cost of relief. A map 41 x 58
inclies, showing the danger points of -the terri-
tory and the kinds and extent of mosquitoes
found, has been made from actual surveys
and from latest government authority; Prof. N. S.
Shaler, of Harvard University, has reported on the
marine marshes and related subjects; Prof. IPavenport
and Mr. Lutz (biologist), of the University ¢ Chicago,
each with an assistant have made an entomological
survey, and an engineer in economics has made a
ccmplete examination of the 75 square miles to de-
termine methods, etc. The results, together with a
brief account of the successful Center Island (Oyster
Bay Harbor) work, are now in the shape of a printed
report of 125 pages, with accompanying maps, which it
is the intention of the committee to shortly place in
the hands of the representative persons and societies
of the district.

Dr. L. O: Howard, the Chief Entomologist of the
Department of Agriculture, has read and endorsed the
plans, and his letter to the committee is inserted as an
introduction. ]

It is the firm belief of the writer, gained from actual
experience, that this most charming section of Long
Island can be freed from mosquitoes within a year
and that—what is even more important—malarial dis-
eases can be successfully driven out as a result, to-
gether with other material benefits as explained in the
reports.

As the time, however, for beginning action for this
season’s relief is at hand, a few practical suggestions
for domestic situations, not fully covered by the
book, are given here:

1. Each season’s crop of mosquitoes comes from a
very comparatively few gravid females which hiber-
nate in cellars, under the covers of cisterns and cess-
pools and like warm places. Every single one of these
destroyed means a proportionate reduction in the out-
put. If all could be destroyed in a given section in
the early spring it would be practically free. The sug-
gestion is for each householder to give an hour, at
once, to this work. The fumes of petroleum are de-
structive. Place some in a cup and hold it beneath
them and they will fall into it stupefied. If they are
at the ceiling fasten the cup on a stick. In cesspools
and cisterns spray a cupful along the sides and ceiling
of each. If difficult to.get at the cesspool pour a larger
quantity down the waste pipes, enough to create destruc-
tive fumes. Spray all sheltered places where any pests
are seen or suspected. Kill every one that is seen early
in the season.

2. By or before May 1 there should be thrown into
the cesspools and cisterns (or rain barrels) about a
half pint of kerosene (for the largest surfaces). It is
safe to declare that the mosquito seeking water wherein
to lay eggs will find an entrance into 99 out of every
100 such places claimed to be tight. This should be
repeated until September 15, and later if warm, at least
every two weeks. Thus at a cost of a little attention
and an outlay of less than ten cents for oil, each
househclder may do his or her share to reduce the pest.
The report emphasizes the fact that each house is re-
sponsible for the mosquitoes that infest it and its
neighborhood, also that oil need do no damage to the
water of cisterns and rain barrels.

3. The splendid work that has been done by the
authorities in the eastern hemisphere and to a limited
extent on this, in eliminating mosquitoes and with
them malaria, contemplates the destruction by officers
of the law of all useless receptacles of water, as old
cans, pans, open bottles and the like on private and
public grounds. And this work is what is necessary
at once to be done by the town boards of health or
cother officers in this or any district.

4. Other work pertaining to individuals or officials,
as clearing drains, etc., is indicated which could be de-
ferred to May 15 if the season keeps cool.

5. The larger work of abolishing breeding places in
marshes, of draining ponds, pools, streams, roadsides
and the like are all thoroughly treated.

It is hoped that the philanthropic publication of the
North Shore Improvement Association will lead many
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communities to take up this work and carry it forward
until public interest demands that this shall become a
public work as much as the extirpation of any other
plague.

Automobile News,

Out of the twenty-seven entries received by the Long
Island Automobile Club for its 100-mile endurance run
on the 26th, fourteen are for gasoline carriages, twelve
for steam, and one for clectric. It is expected that
many more entries wili be made, and it is probable
there will be altogether some fifty automobiles in
the run. From present indications, it would appear
that the gasoline and steam types are to be about
evenly represented, while the electric vehicle will only
be upheld by two or three pioneers in long-distance
work.

The inhabitants of Porto Rico seem well inclined to
the automobile, a machine which, until recently, was
almost unknown there. An agent of an automobile
company states that he has been able to sell some
$20,000 worth of vehicles to Porto Ricans. According
to the Automobile Magazine, the vehicle in the Philip-
pines promises to play an exceedingly prominent part
in the development and cultivation of our recent pos-
sessions.

An automobile made in Paris, which serves a mine
in Peru 11,166 feet above sea level, had to be subdi-
vided into parts not weighing more than about 66
pounds each, so that they could be carried on mules’
backs. Three times a week the vehicle makes a run
of 12 miles between the mine and Tarica, on gradients
frequently attaining 1 in 8, states the Auto-Velo; and
at first some difficulty was experienced through water
boiling at 185 deg. Fah., on account of the altitude.

A new type of pneumatic tire for automobiles called
the “Martin” has been undergoing severe tests in Eng-
land. A car with its wheels equipped with it has
been running between London and Brighton. Even
upon light vehicles, the strain upon the tires is very
severe, causing incessant trouble. One salient feature
of the Martin pneumatic tire is that the inventor dis-
penses with the inner tube, which is responsible for
the majority of tire mishaps. The Martin tire con-
sists of a band built up of a road surface of thick
rubber, with inner layers of fabric and thin coatings
of rubber, the whole vulcanized together. This band
is moulded to an arch shape and becomes a tire in con-
junction with the felly of the wheel, to which it is
fastened by flanges on either side gripped together by
bolts passing through the wooden felly. When these
bolts are tightened the cover isegripped on each side
between the flanges and the felly, establishing an air
seal, the security of which is increased by the fact that
the flanges and fellies are both serrated. By this
means the tire is held very firmly to the rim, and it
cannot creep. It will be immediately realized therefore
that it is not a handy tire to remcve for repairs, but
the severe trials to which the tire has been subjected
during the runs between London and Brighton prove
that a genuine puncture is very unusual, and as there
is no inner tube, internal troubles cannot arise. An-
other strong recommendation is that it does not roll,
and it is resilient.

A motor omnibus service is to be inaugurated in
Birmingham, England. Experiments with a self-pro-
pelled vehicle of this character were made a short time
ago to ascertain the specific points which should be
incorporated to render a motor omnibus satisfactory
and reliable with, at the same time, a minimum
weight. The result of these trials has been the de-
signing of an entirely new car and motor, the only
outside mechanism being the Hans-Renold driving
chain. The vehicle will be capable of seating six-
teen passengers inside and six out, with seats for
the driver and the conductor. It will be fitted with an
adjustable cover, which may be removed in fine, sum-
mer weather. The seats will be set obliquely across
the car, a gangway being left down the center, and
each seat will be armed off. The engines, of 20 horse
power, are suited for petrol, heavy petroleum, or com-
pressed gas, or a combination of these fuels, but the
projectors intend to burn heavy oil in conjunction
with coal gas, as heavy oil is of great calorific power,
is considerably cheaper than petrol, and has a high
flash point. The machinery is thoroughly protected
from mud and dust, and the four-cylinder engine is so
arranged that the reciprocating parts are balanced
and vibration avoided. Each of the four cylinders is
under separate control, and the gearing allows for
about ten combinations. The engine is water-cooled,
and the exhaust from it may be optionally used for
heating the interior of the vehicle in cold weather.
The car is supported on the driving wheels by means
of a balanced beam spring, with a view to le~s=2ningz
vibration, thus enhancing the comfort of the passen-
gers and diminishing the wear and tear. Solid rub-
ber tires are provided to the wheels, and the omnibus,
which has a.total weight when fully loaded of about
three and a half tons, is designed to travel at twelve
miles an hour.
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A CANAL EXCAVATOR FOR JAVA,

Messrs. Smulders, the well-known dredger engineers
of Amsterdam, have recently completed the construc-
tion of a large canal excavator for the Netherlands
Colonial Department for the irrigation works of the
Solo Vale, Java, Danish East Indies. This excavator,
a model of which is at present on view at the Paris
Exhibition, is designed to excavate to a depth of 16
feet below the rails along which it travels. If the
exigencies demand it, however, it can be operated with
a jib, when its range becomes 36 feet in width by 15
feet in height. It has been specially constructed to
work the peculiar soil of Java, which somewhat re-
sembles a marl. When dry this earth is exceptionally
hard, almost solid like rock, but when wet it is ex-
tremely sticky. It will be immediately realized, there-
fore, that excavation in such soil is a difficult opera-
tion under any conditions, and in order to satisfac-
torily perform the work the appliance has been con-
structed of unusual strength. The teeth to the buckets
are not only provided with sharp points, but are also
supplied with a sharp cuttin’g edge, so that the marl
may be readily disintegrated, whether it be hard and
dry, or wet. When the soil is wet and sticky, the
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teeth of the buckets are apt to become clogged, but the
marl is easily discharged from the buckets when in
this condition.

The excavator travels along a broad railway track,
so that the buckets may be brought to bear upon any
point that the engineer may desire to excavate. The
appliance is supplied with four engines: 1, the main
engine for actuating the bucket chain; 2, the engine
for propelling the excavator along the railway track;
3, the engine for hauling the ballast wagons; 4, the
engine for raising and lowering the bucket arm.

The maximum capacity of the excavator is about 30
buckets per minute, which is equivalent to a displace-
ment of about 4,000 cubic feet of earth per hour. Of
course, the excavating capacity depends upon the con-
dition of the soil upon which it is working, but from
the trials a speed of from 20 to 30 buckets per minute
can generally be maintained.

The body of the excavator consists of two heavy
longitudinal built-up girders, connected by transverse
beams, between which are fixed auxiliary longitudinal
girders. The upper face of the frame is covered by a
roughened plate at a height of 3 feet 6 inches above
the ground. This frame rests upon four axles, three
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of which carry three wheels each, while the fourth has
only two wheels, but in place of the third wheel is
supplied with two small wheels which can be em-
ployed as an additional support if necessary. The
frame is suspended on springs, and is also fitted at
each end with buffers and coupling chains for the at-
tachment of the ballast wagons. The excavator
travels upon a track, the gage of which is 71.16 inches
and consists of three rails, two of which are laid at
a gage of 44 inches. The staff necessary to control
the excavator consists of the engineer, fireman, and a
man to operate the buckets and to load the wagons.
—_————r—
Assyrian Statuettes, Analysis of Metal.

M. Berthelot has lately made a series of analyses of
the metal contained in a number of the statuettes of
the Louvre, especially those belonging to the Assyrian
collection, and has given his results in a paper read
before the Academie des Sciences. It was found neces-
sary to bore out the statuettes at the base so as to fix
them upon a support, and this afforded a certain quan-
tity of metallic powder which M. Heuzey, the arch-
@ologist, gave to the author to be analyzed. The first
of these statuettes represents a woman sustaining a
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basket upon her head with both arms, and measures
eight inches high. The lower part of the body is cov-
ered with a garment upon which are a number of
inscriptions. The body has no legs, but terminates in
a point. This kind of figure has been a current type
from the time of Goudea down to that of the king
Rim-Sin, covering a period of twenty centuries. The
figures seemed to have served as amulets which were
turied in the foundations of edifices. The present
specimen bears the date of Bour-Sin, a Chaldean king
of the city of Our, near the 26th century B. C. Its
color is copper-red and it presents a double layer of
incrustation on all parts of the body; the first layer
is superficial, of greenish color, and is scaled off in
places, while the second is deeper and more uniform,
of a reddish color. Several analyses of the metal were
made, the first upon a powder extracted at 1% inches
deep in the vertical axis, which had a reddish-white
metallic look. This gave, for 100 parts, copper, 76.0;
lead, 18.1; sulphur (in considerable proportion), iron
and oxygen, 5.9 parts. As this composition was unex-
pected, the author made a second analysis of a com-
pact fragment, reddish in color, detached from the
tail of the statuette, and found copper, 77.4 parts;
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lead, 17.0; sulphur, 2.3, with a little iron. This con-
firmed the preceding analysis, with slight differences.
The surface layer contained carbonate of copper, with
oxidized lead and iron. Thus the statuette consists
mainly of an alloy of 1 part lead and 4 parts copper
with considerable sulphur, which no doubt came from
the native mineral used. This composition contrasts
with that of the ancient statuettes of Goudea and Our-
Nina, which consist of nearly pure copper, and differs
also from a figure of the date 2200 which was pre-
viously analyzed and found to contain nearly pure
copper. This led to a re-analysis of this latter, with
metal taken from the center of the figure, and it gave
copper, 95.7; iron, 3.1; sulphur and oxygen, 1.2 parts,
showing that it was nearly pure copper. The next
analysis was made upon a Babylonian figure of un-
known date. It represented a priest or divinity,
bearded and wearing a tiara, holding an animal on its
breast. The metal was of a reddish color, and the
metallic powder obtained seemed to be mixed with
carbonate of lime. The analysis gave the following
proportions: copper, 79.5; tin, 1.25; iron, 0.8; oxygen,
9.75; carbonate of lime, 83 parts. This metal was
very much oxidized. The author next analyzed the

metal taken from the pedestal of a small Babylonian
bull having the appearance of bronze, with silver in-
crustations. It contained the following: copper, 82.4;
tin, 11.9; - iron, 4.1; oxygen and residue, 1.6. The
metal is thus an ordinary bronze with a considerable
proportion of iron. It will be seen by comparing these
alloys, which have the same appearance of a reddish
metal, that their composition shows a great diversity
as soon as a date below 3000 B. C. is reached. This
diversity results in part from the nature of the mineral,
but the additions of lead and tin are intentional.

The electric fan, which 'doevs yeoman’s duty during
the hot days of July and August, is found to be no
less serviceable in winter. The purpose, to be sure, is
totally different. It is found that by placing a fan
in a store window, frost is prevented from covering the
glass, by reason of the constant circulation of heated
air. Patents have been taken out on a split-tube ar-
rangement, which is to be placed at the bottom of the
pane of glass, and so connected with a fan as to dis-
tribute a current of hot air over the surface of the
glass. Buf the ordinary electric fan is said to answer
just as well.
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INSECTS IN WINTER.
BY S. FRANK AARON.

HE winter torpidity of
insects and of other
cold-blooded animals
is a subject of consid-
erable interest, about
which we know very
little. Writers have
for the most part
taken it up in a gen-

eral way or have given it little mention. The student
becomes at once impressed with the wide difference
between torpidity and the hibernation of warm-blooded
animals. He finds the latter only a prolonged and
more profound sleep, the former a living death which
may be quickly thrown off and as quickly resumed
with the changes of temperature.

Insects in the preparatory stages—the egg, the larva
and the pupa—are entirely immune to cold. They have
little or no internal heat to counteract it. The same
is true of those in the imago or perfect stage, so long
as their sexual functions have not been completed. I
have proved by repeated experiments that insects
may be subjected to extremely low natural or artificial
temperatures, so stifly frozen that their legs and wings
<can be snapped off as in the dried specimens; yet after
a few minutes’ exposure to external heat their vital
activity was thoroughly restored.

When, however, my experiments were made with
those that had mated and females that had laid their
-eggs, the attempt to restore them often failed, because
such specimens had exhausted their vital forces and
would soon have died in any temperature. When a
number of ants are artificially frozen and then warmed
by external heat, some of them will return to life and
activity, while the rest are found to have been killed.
The same results follow in experiments on insects
-of all orders and of all sizes.

When, therefore, insects in the perfect stage seek
hidden retreats in which to pass the winter, under
loose bark or protecting leaves, or in the crevices of
wood, their object is not to find shelter from extreme
cold, but from the crushing effects of ice and snow,
and especially from the prying search of birds and
other enemies. There would be far less chance for
these refugees to survive till spring if most of the
birds had not migrated southward.
But we still have with us during
the season of frost and storm the
quail and the grouse, scratching
for insect food in the loose earth
and among the leaves; the wood-
pecker and the nuthatch, exploring
with their sharp bills and sharper
eyes the crevices of wood and hid-
ing places under bark; the jay, the
chickadee, the purple finch and
the winter wren, searching every-
where.

A ray of winter sunshine and a
breeze that tempers the frosty air
often call forth the long-dormant
insects from their snug retreats.
‘When we wander afield on a bright
winter day we sometimes see those
gay rovers, the Vanessa antiopa
butterfly, the Grapta, the Atalanta
or the yellow Colias sunning them-
selves on rocks and logs, or flitting through the leaf-
less woods. Let but a chill wind spring up or a pass-
ing cloud obscure the sun, and they vanish as quickly
as they came, seeking the nearest friendly shelter.
‘When at last spring fairly returns they are ready for
mating, ere long to die when the chief object of their
existence has been accomplished.

In houses warmed by wood fires, an occasional stick
or log laid near the stove is seen to be swarming with
ants which were not vis-
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and to thaw out quickly under the influence of genial
rays. The gnats and midges, those merry dancers in
the sunlight, come forth to greet the winter’s sun,
not only in our milder latitude, but even in the long
winters of the far and frozen North.

Centenary of the British Steamship.

Few centenaries are better deserving of commemo-
ration within the United Kingdom than the centenary
of steam navigation. And it was just in the close
of March, 1802, that the ‘“Charlotte Dundas,” the first
steamer ever employed for practical purposes, began
to tow barges on the Forth and Clyde Canal. Steam
vessels had been tried on Dalswinton Loch with suc-
cess as early as 1788, but they were not intended for
use, only for experiment. There were only one or
two dreamers, like William Symington, the engineer of
the “Charlotte Dundas,” and Henry Bell, who built the
“Comet” in 1812, who had any idea that steam naviga-
tion could ever be turned to practical use.

The owners of the Clyde and Forth Canal promptly
took stepsto stop the running of
the “Charlotte Dundas,” lest her
wash should injure the banks of
the canal, and it is even on rec-
ord that James Watt, the true in-
ventor of the steam engine,
threatened William Symington
with legal penalties if his en-
gine should prove a success. So
the first application of steam to
the conveyance of cargo by
water ended in financial ruin to
the man who had invested his
all in it.

The first passenger steamer
was not much more successful
from a financial point of view
than the first steam tug. Henry
Bell applied for aid to the gov-
ernment of the day in order that
his idea that warships could be
driven by steam might be prac-
tically tested. It was in 1800,
WASPS WINTERING when a steam battleship in the

UNDER BARK. hands of Nelson might have
done much. But no help came
from the government. Nor did private capitalists
think that there was anything to be made by applying
steam to the transport of passenger vessels. So
Henry Bell struggled on as best he could, and in 1812
the first passenger steamer appeared on the Clyde.
She took her name, the “Comet,” from the great comet
of 1811. She proved that steam navigation was pos-
gible for passenger boats, but she ruined her owner,
who died impoverished at Helensburgh, on the Clyde,
in 1830.

-0

BREAKING UP 15-INCH CAST-IRON GUNS.

A few months ago a considerable number of old
cannon were sold at the Mare Island navy yard, the
largest being 15-inch, smooth-bore Dahlgrens. They
were made of cast iron'for use in the civil war. The
problem of reducing . these guns to fragments of con-
venient size to be.marketed was a difficult one. At
last the "contractors "devised an ingenious scheme.
Rows of holes were drilled longitudinally by a gang-
drill, as shown in our engraving. The guns were
jacked up on roller bearings, so that they could be
eacgily turned to drill the next row of holes. The
holes were one inch in diameter and about 7 inches
deep; fifteen were drilled at once. After drilling one
set of holes, the drill was shifted endwise about 4
inches, and the second set of holes was drilled. The
holes were 4 inches apart, and the rows 8 inches apart.
A 30 horse power electric motor was used to operate
the drill. Aftgr drilling, the guns were split open
with steel wedges. T'wo men were able to open one
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gun in a day. As each gun weighed 42,000 pounds,
the problem of reducing it to smaller pieces had also
to be met. A barricade was built over the pieces, and
under this the segments were broken into small frag-

GNATS AND MIDGES IN THE SUNSHINE OF A
WINTER’S DAY,

ments. Sticks of nitroglycerine powder were inserted
in the holes and fired. In this way the guns were
broken into quite small pieces.

Austria’s Canal Schemc.

Of exceptional importance is a meazure for a new
system of canals which has just been adopted in Aus-
tria. According to Mr. Carl B. Hurst, United States
Consul General at Vienna, ‘“this undertaking will do
more than anything yet enacted in Austria to promote
the commerce of the country. It will not only bring
the various provinces into closer touch, but will also
afford the cheapest freight connections with Germany
and Russia.”

The measure provides, first, for a canal from the
Danube to the Oder; second, for a canal from the
Danube to the Moldau, near Budweis; third, for a canal
from the Danube-Oder canal to the upper Elbe, and
fourth, for a canal from the Danube-Oder canal to the
Vistula and to some navigable portion of the Dniester.
There will be about one thousand miles of navigable
waterways, which will be constructed by the State
with the co-operation of the provinces, districts and
tewns, and especially of Vienna and Prague. The con-
tributions of the municipalities and provincial authori-
ties can be made either by single payment or in annual
installments, or through the erection of certain works,
such as harbors, docks or streets leading to them, or
through the cession of land or water rights.

The work of construction will begin at the latest
during 1904, and the entire system will be finished
within twenty years. The cost of construction, in so
far as it will not be covered by contributions, is to be
met by an issue of four per cent tax free government
bonds, redeemable within ninety years. The govern-
ment is empowered to issue these bonds to an amount
not exceeding $50,750,000 during the period of construc-
tion, from the year 1904 to 1912, and the money thus
raised shall be used only in building the designated
waterways. For the expense after 1912 due provision
will be made by law. The

ible when the wood box
was replenished. These
little fellows had been hi-
bernating in crevices of
the wood made by the bor-
ings of beetle larvae, and
they have now come forth
in answer to the genial
warmth. House flies, too,
are occasionally revived
by heat; but generally
they perish early in the
fall from a white fungus
growth peculiar to them,
leaving only a few to lin-
ger in their familiar
haunts during the early
winter.

Some of the seemingly
feeblest and most perish-
able forms of insect life
surprise the observer by
their ability to hibernate

BREAKING UP 15-INCH CAST-IRON GUNS.

entire cost of construction
is estimated at $152,150,-
000, and the canals will be
designed to admit boats up
to six hundred tons bur-
den.

Only the girls in a tele-
phone exchange in New
York city and the officials
of the telephone company
know what a vast amount
of business is transacted
in the American metropo-
lis by telephone. In New
York and its suburbs about
120,000 telephones are
in use, more than in all
France. These 120,000
telephones are used in
ringing up the central sta-
tions about 426,000 times
a day.
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Electrical Notes.

M. Edward Branly, the well-known French electri-
cian, who has long been interested in the problem of
wireless telegraphy, has now perfected a device which
it is stated will considerably develop communication
by this means. It is called the improved Branly
radio-conductor. The Branly coherer is already em-
ployed in wireless telegraphy, but the value of the
new device, is the important discovery that any two
pieces of metal, provided one of them be polished or
oxidized, will serve all purposes of the tube. Any
metal will suffice for this object. The result has even
been secured with a common needle. The new radio-
conductor consists of a horizontal plaque of polished
steel connected with one pole of the circuit, on which
rests a small metallic tripod connected with the other
pole, the three points of the tripod being oxidized.

An ingenious electric switch for crossovers of road
surface railroads has been devised by Messrs. S. Dixon
& Sons, electrical engineers of Leeds, England. The
feature of the invention is the simultaneous auto-
matic adjustment of crossovers on the rails and over-
head wires of an electric system, the object being
achieved by means of a small switch conveniently
placed in front of the driver of the car. The switch is
connected by ordinary electric wires with the trolley
head, and is so arranged that when passing a con-
venient position in front of the crossovers to be
moved, by merely turning the switch the points on
both rails and the trolley wire overhead are opened,
while a second contact after passing the crossover
closes them. The necessary batteries for the circuit
are inclosed in a box beside the track. The con-
trivance, which is extremely simple in mechanism, is
also fitted with a hand lever, which in case of any
breakdown in the electrical equipment can be used
to set the crossovers and overhead switch by one
movement. The cost of the equipment is about $500
for each set of crossovers.

A comprehensive idea of the remarkable develop-
ments of electrical traction in England, especially in
London during the past two or three years, may be
gathered from the fact that whereas last year Parlia-
mentary powers were sought for an expenditure of
$200,000,000 on tramways in the United Kingdom, this
year the capital required for the proposed tubes, trams,
and trains in London alone represents an outlay of not
less than $250,000,000. The possibilities of electric
surface railroads in the English metropolis may be
gathered from the fact that the London United Tram-
ways, with 16 miles only in operation, carried in
twelve months 35,000,000 passengers; while in the
same districts in which this street railroad is in opera-
tion, there are now under construction 42 miles, and
new extensions are proposed of 15 miles, making a
total, with tubes and light railways, of 941 miles.
Hitherto one of the greatest obstacles to electric prog-
ress in Great Britain has been the discouragement
presented on the-one hand to scientific and manufactur-
ing skill, and on the other hand to financial enter-
prise, by illogical legislation. This *prejudice against
electric traction, however, has now been overcome,
and Parliament is seeking to encourage its develop-
ment as a solution of the problem of housing the
working classes, by affording rapid transit facilities
between the city and the suburbs. At the present time
the capital invested in Great Britain in electric light,
power and traction is $4.30 per head of the population,
in Germany it is $2.50, and in France $1.64.

For some time past pressure has been brought upon
the English government for the establishment of di-
rect telephonic communication between London and
Bruseels, similar to that already existing between Lon-
don and Paris, but it has hitherto proved unavailing,
since the distance was considered too great between
the English and Belgian coasts for laying a submarine
telephone cable. Now, however, all difficulties in this
direction have been surmounted, and a cable is being
manufactured for spanning the North Sea. The work
is being carried out for the British postal department,
who are working in conjunction with the Belgian gov-
ernment. It is anticipated that the laying of th~
cable will occupy- about six weeks, if the weather
is propitious. The cable, which will be the longest
submarine telephone cable in existence, will run from
St. Margaret’s Bay, near Dover, to La Panne, a point
near Ostend, fifty-six miles distant. At Brussels, by
means of the exchange, facilities will be made for a
person in London to ring up a correspondent in any
town in Belgium with the ease with which it is now
possible to talk between the English and French capi-
tals. Except on rare occasions, when there is heavy
weather in the Channel or through some other cause
of defect, persons talking over the wire between
London and Paris can hear one another as distinctly
as if they were in one room together, and the authori-
ties state that there is no reason why ‘it should not
be the same in the case of Antwerp and Brussels.
Should this attempt prove successful, preparations
will be made for connecting London with other. Euro-
pean cities by telephone.

fall upon the concave mirror of the receiver.
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AN ACETYLENE WIRELESS TELEPHONE APPARATUS.

The accompanying illustrations represent a new ap-
paratus for the making of experiments in light-tele-
phony. In all such apparatus selenium is used, which
possesses the remarkable property of varying in elec-
trical conductivity with the amount of light to which
it is exposed.

Fig. 1 represents the transmitting apparatus, con-
sisting essentially of a gas-flame manometer, m, by
means of which the rays of an acetylene light, f, con-
centrated by the condensing-lens, !, may be varied in
intensity. These differences of light intensity, which
correspond exactly to those of the sound-waves of the
human voice, transmitted through the speaking-tube, s,
are sufficiently pronounced to influence the conductivity
of a selenium cell, included in the circuit of a tele-
phone receiver, which reproduces the sounds of the

Fig. 1,—THE TRANSMITTER.

voice. In other words, as the light varies with the
acoustic waves, the selenium cell is so affected as to
cause the current flowing through its circuit to fluctu-
ate, thus giving rise to vibrations of the diaphragm of
the telephone receiver, which in turn produce acoustic
vibrations.

In order to reproduce the sounds transmitted by the
speaking light, the receiving apparatus shown in Fig.
2 is used. The vital part of this apparatus is a con-
cave mirror of German silver; a selenium cell, S; a
battery, B; a polarized relay, R, a signal-bell, G; and
two telephone-receivers, T.

In experimenting with these two pieces of apparatus,
the transmitter is so placed that the parallel pencils of
light emerging from the condensing-lens are caused to
Since
the selenium cell, 8, is mounted in the focus of this
mirror, it will be influenced in the manner we have
described. The relay will, therefore, be energized and

Fig. 2. —THE RECEIVER.

will influence the circuit of the bell, @, thereby giving
a signal. The bell will ring only during the period in
which the rays from the condensing lens fall upon the
concave mirror, and will cease its ringing when the
telephone receiver is removed from its hook, which
occurs because a contact spring cuts out the bell and
closes the telephone circuit. Every word that is spoken
into the tube, s, of the transmitting apparatus can now
be distinctly heard in the telephone-receiver. When the
receivers are hung up, the transmitter is ready to
send another message.

This set of apparatus is particularly well adapted for
the demonstration of selenium telephony, whenever it
is impossible to employ the Simon speaking-arc light.
We are indebted to Messrs. Clausen & Von Bronk, Ber-
lin, for our information.
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Pets That Have Become [Pests,

The farmers in the vicinity of Wilkesbarre, Pa.,
have reason to regret their kindheartedness. During
the winter—which is said to have been colder even.
than the proverbial one which the old resident tells
about—many sparrows and crows were either frozen
or starved to death. Moved by this sad condition,
many farmers fed the birds in the morning and
evening. This charity, begun by a few, soon spread,
until it became the fashion throughout the farming
region to feed the birds. During the winter the pro-
miscuous feeding of half-starved birds was a source
of delight to children. Now there is a different tale
to tell. So accustomed have the birds grown to the
daily meals, free from all searching on their part, that
they now fill the farmyards seeking food. Open barns
are invaded, and wheat disappears in large quantities..
The birds perch on the clotheslines on washing day,
walk into the houses, and are now so tame that at-
tempts to drive them away are not seriously taken.
When spring planting begins more trouble may be
expected. It looks as if some slaughter of the birds
may be necessary.

Peculiar Currency.

The currency of Abyssinia is somewhat varied, to
judge by an account given of it by Count Gleichen
in his story of the mission to Menelik, and reprinted
by Popular Science Monthly.

For standard money the people of Abyssinia use
the Maria Theresa 1780 dollars, but for small change
a very different coin is resorted to. This is no other
than a bar of hard crystallized salt, about ten inches
long and two and a half broad and thick, slightly taper-
ing toward the end. Five of these bars go for a dollar
at the capital.

People are very particular about the standard of
fineness of the currency. If it does not ring like
metal when struck with the finger-nail, or if it is
cracked or chipped, they will not take it. It is a
token of affection when friends meet to give each other
a lick of their respective amolis, and in this way the
value of the bar is decreased.

A New Comet.

Dr. William R. Brooks, Director of Smith Observa-
tory and Professor of Astronomy at Hobart College,
bas discovered a new comet. The position of the
comet at the time of discovery was right ascension,
22 h. 55 m. 40 s.; declination north, 29 deg. 12 min.
From a telegram received at the Harvard College Ob-
servatory, a later observation gives the position, right
ascension 23 h. 8 m. 10 s.; declination north, 27 deg.
25 min.; hence it follows that the comet has a daily
motion in right ascension of +12 minutes, and in declin-
ation — 2 degrees. The direction is southeasterly to-
ward the sun. Amateur astronomers will find this
comet in the northwest corner of the great square of
Pegasus, traveling diagonally across the constellation.
The Harvard description states that the comet is
“brightish, with tail.”” Prof. Brooks now has a record
of having discovered twenty-three comets.

O
D ane g

‘The Current Supplement.

The leading article in the current SupPLEMENT, No.
1373, is an interesting description of a new Canadian
iron and steel plant, which is illustrated by six half-
tone engravings and which describes the most im-
proved modern method of making steel. Airships just
now are very much in evidence; for that reason an
article by Mr. Stuart-Bruce on war-balloons, is
timely. The automobile section of the SUPPLEMENT is
represented by an illustrated description of the recent
Leipsic automobile show, as well as by a discussion of
alcohol as a motive agent. Carroll D. Wright, who is
probably the foremost American statistician, describes
the working of the Department of Labor. Randolph I.
Geare concludes his interesting illustrated serial ar-
ticle, “From Raft to Steamship,” with a description of
modern steam navigation. The consular notes anad
selected formule will be found in their usual places.

———
Santos=Dnmont and Edison.

One of the first visits of Santos-Dumont was paid to
Thomas A. Edison, at his Orange laboratory. Accord-
ing to the daily press, the chief topic discussed was
the provision of a light motor for the young Brazilian’s
airship. Edison is said to have remarked that he never
gave his attention to the airship, for the reason that
it seemed to him of no commercial practicability as yet,
and that he concerned himself only with inventions of
commercial promise.

A Record-Breaking Week for the Patent Office.

The Official Gazette for April 29 breaks all records
for the number of patents illustrated and claimed. The
record has been held up to the present time by the
issue of the Gazette for April 29, 1890, in which the
number of patents shown was 618. By a singular
coincidence. both of these remarkable issues bear the
same monthly date. The mew record is 700 patents.
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ROMAN FORUM EXCAVATIONS.

Among the interesting discoveries which have been
made in the Roman Forum under the direction of the
eminent arch&ologist Boni, are the Sanctuary and the
Fountain of Juturna. As shown in the engraving, the
Sanctuary is composed of a small temple or edicule
built of brick and oriented north and south. The front
was ornamented with two marble columns (one of the
bases still remains on the left) which sustained an
architrave; upon the latter is engraved the name of
the divinity to which the edicule was consecrated.
The remains of the architrave, with its inscription,
IVTVRNAE . SACRARIUM, may be distinguished in
the rear, where it has been placed. In front is a cir-
cular well with a well-
head of marble, orna-
mented with an elegant
cornice. On the front of
the well-head is an in-
scription showing that the
well had been consecrated
to Juturna by Marcus Bar-
batius Pollio. This per-
son, according to Prof.
Vaglieri, is the same one
who .occupied the position
of quaestor to Lucius An-
tonius in 41 B. C. and who
has been mentioned by
Cicero. In front of the
well is a marble altar
which has a sculptured re-
lief on the front, with the
figures of Mars and a fe-
male divinity, Juno or
Venus. Prof. Marucchi
thinks that the scene rep-
resents Juturna saying
farewell to her brother
Turnus, according to the
legend of Virgil.

Another important dis-
covery is that of the Foun-
tain of Juturna. The vic-
tory of Tusculum is sup-
posed to have been an-
nounced to the Romans by
Castor and Pollux, who
watered their horses in this
spring, which flowed in the
Forum near the slopes of
the Palatine, and which
the ancients called the
fountain, or even lake, of
Juturna. In making the
excavations, M. Boni has
brought to light this foun-
tain, so dear to the Ro-
mans for its historic sou-
venirs and also for the
salubrity of its waters.
As seen in the engraving,
a spacious rectangular
reservoir built of tufa
(opus reticulatum) of the
time of the Republic in-
closes the spring. In the
middle is a rectangular
pedestal, and the whole
was faced with plates of
marble. The water con-
tinues to flow, and is al-
ways clear and cool; it is
led off by a small opening
at the side, through which
it flows into a conduit.
The fountain was origin-
ally roofed over, and here
were found several objects
of great interest. The first
of these is the altar seen
in' the rear, which has
sculptured on its four
sides Castor and Pollux,
Jupiter with his scepter
and thunderbolts, Leda
and the swan, and a female
figure (seen in the engraving), evidently a goddess,
who holds a long torch, very probably Diana Lucina.
I fact, the relation between Diana and the fountain
of Juturna is well known. The position of the spring
also contributed greatly toward the choice of the place
where the Vestal virgins guarded the sacred fire. A
statue of Esculapius, life size, of white marble, was
also found; it was placed here on account of the
salutary qualities of the water of the spring. 1\ bust
of Jupiter, of white marble and very well preserved,
was also found, and a fine horse’s head of Pentelic
marble, no doubt an original work of an artist of the
fifth century B. C. It must have belonged to a group
which represented Castor and Pollux with their horses.
The head is full size, and fragments of the body of the

Scientific American

horse, including the fore-feet, have been found. An-
other discovery was that of a torso of Apollo in Greek
marble of the archaic style, but evidently a Roman
imitation of the time of Hadrian. Near the Fountain
of Juturna was established a public station, known as
the statio aquarum, from which the distribution of the
water to the city was controlled. Several inscriptions
which have been found here speak of this station.

New Fields for Trade in the Congo.
About 1,200 miles up the Congo a large river named

the Lomami enters the river from the south. It is one

of the largest Congo tributaries, says the New York
Sun. The population along most of the river is very

THE FOUNTAIN OF JUTURNA.

RECENT DISCOVERIES IN THE ROMAN FORUM.

dense, but the stream is so far inland, almost in the
heart of the continent, that until recently no efforts
have been made to begin trade with the natives.

About two years ago the Company of the Lomami
was formed in Belgium to place steamers on this
river, found stations, or factories, as they are called,
on its banks, and begin to sell cottons and other goods
of Europe in exchange for rubber, ivory and other
products. Thus far six factories have been built and
a thriving trade is now in progress.

The station or factory of Ilambi is the company’s
chief post, where its business offices are situated. A
dock has been built here where steamers may be re-
paired, and a carpenter shop and brick yard are in
operation. The natives around this post are peaceful
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and friendly, and trading relations have been estab-
lished with them.

A little farther up the river is the factory of Yank-
wamu, surrounded by tribes who are frequently at
war with one another, but are at peace with the whites,
a considerable number of them having already begun
to gather rubber to sell at the station.

The factory at Yahisuli is in full prosperity. The
population in this district is exceedingly dense and
of a turbulent character, but all the natives are eager
to procure European merchandise and gladly labor tc
procure products which they may exchange for the
things they desire.

The building of the factory at Yanga was very diffi-
cult because the remark-
ably dense population was
at first hostile. The people
in all the large villages
deserted their homes upon
the arrival of the whites,
fleeing to the tribes of the
interior; since then, how-
ever, they have made
friends with the agents
of the company, and they
as well as natives who
live many days’ journey
from the factory, are now
collecting rubber to sell
to the whites. Another
factory has been estab-
lished on the Lombo,
tributary of the Lomami,
two days’ march from
Yanga. Steamboats can
ascend the Lombo as fa:
as the factory. The las:
station is at Bena-Kamba.
the southern limit of the
concession.

Throughout this long
stretch of the Lomami the
vast forests abound with
rubber vines. The natives
did not know that caout-
chouc had any value and
have never gathered it
before. The newly opened
district will add greatly
to the rubber resources of
the Congo.

The company is opening
a number of rubber plan-
tations in which it has set
out a great many vines.
All of them are thriving,
and the prospects are that
rubber plantations will be-
come a large feature of the
caoutchouc trade on the
Lomami.

For three months in the
year during the dry season
the river is low and navi-
gation in parts of it is im-
possible. At all other
times steamers can easily
reach all the stations, and
there is besides a good
land route connecting
these new centers of trade.
It is interesting to hear
of the beginning of com-
merce in a region which
not long ago was wholly
given over to barbarism.

oo

Launching of the
“C Barry,”

On March 22, the tor-
pedo-boat destroyer “Bar-
ry” was launched at Phila-
delphia. The ‘“Barry,”
which is the last of the
three swift torpedo-boat
destroyers built by Neafie
& Levy for the govern-
ment, is 245 feet long by 23 feet beam, with powerful
triple-expansion engines. Her speed is intended to be
30 knots. The quarters for the crew will accommodate
about a hundred men, while light and rapid-firing guns
will compose the batteries.

It seems that the much-talked of power, canal from
the Niagara River at La Salle to Lockport will prob-
ably be dug. The necessary charter was secured in
1894 by the Niagara, Lockport and Ontario Power
Company. The estimated cost of the hydraulic canal
is $6,000,000. TIts total length will be 12 miles. At
Lockport there is a 240-foot fall, and 100 feet more
to Lake Ontario, 12 miles, so that power can be de-
veloped all the way to the lake.
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RECENTLY PATENTED INVENTIONS,
Agricultural Implements,

PLANTER AND CULTIVATOR.—J. R.
JoNES, Jackson, Miss. The frame of the im-
plement is provided with wheels arranged in
tandem. The advance wheel is so shaped as
to form in the ground a concavity in the cen-
ter of which is a groove, for the reception ot
seed, and the rear wheel is so constructed that
it will press the earth or fertilizer to and not
upon the planted seed. The forward end of
the frame is adjustably supported on wheels
so shaped as to direct the earth toward the
longitudinal center of the implement frame.

CORN-HARVESTER.—J. L. LOCKE, Beat-
rice, Neb. This corn harvester is of that
class which gathers the ears from standing
stalks, and it consists of a corn harvesting at-
tachment which may be applied to any farm
wagon without interfering with its carrying
capacity. It also includes a husking device,
a conveyer for husked ears, and means for
directing the husks to a receptacle.

BEET-HARVESTER.—M. W. PALMER, Ham-
ilton, Mich. The machine cuts the tops from
the beets, clears a path for the cutter in ad-
vance of the operation of cutting, raises the
beets to the face of the ground in the rear of
the topping cutters, clears them of dirt, and
deposits them on the ground where they can
be readily picked up.

JOINTER FOR PLOWS.—H. TRAEGER, Au-
burn, Wash. The invention provides a jointer
for plows arranged to form a good joint be-
tween adjacent layers of the turned over
ground to throw the trash and sod the op-
posite way from which the plow turns it, so
that when the jointer is attached to a right-
hand plow, for instance, it throws a narrow
strip of sod or trash to the left, while the
main portion of the ground is turned over to
the right.

Apparatus for Special Purposes.

SOLAR HEATING APPARATUS.—M. DE
LA GARzA, Chihuahua, Mexico. The appar-
atus enables the rays of the sun to be utilized
for heating purposes, thereby saving the cost of
fuel and obtaining a high degree of heat with
cleanliness and without injurious action on the
articles which are being cooked. It compyises
a swinging frame mounted in a main frame.
Lenses on the swinging frame concentrate the
heat rays on vessels mounted to swing in a
frame relatively horizontal to the swinging
frame.

APPARATUS FOR MIXING WORT AND
YBRAST AND AERATING THEM.—M. WALL-
ERSTEIN and H. H. FreuxD, New York, N. Y.
The invention has for its object to provide a
simple, efficient apparatus which will thoroughly
mix yeast and wort and at the same time inject
pure, filtered air into them. The device com-
prises a cylindrical containing vessel and a
perforated disk free to slide therein. A manu-
ally operated tube provided with an air-inlet
extends through the disk and is rigidly secured
thereto. A pair of agitating screw blades of
opposite pitch are mounted on the tube, and
are free to move in opposite directions when
the tube is operated.

Dies and Tools,

ROLLER-DIE.—H. HERDEN, Wellsboro, Pa.
The invention provides a new and improved
roller die for shaping imetal plates and bars
according to a predetermined design without
danger of fracturing the metal plate or caus-
ing undue abrasion, drawing, or elongation.
The roller die is particularly serviceable in
forming triangular and other projections on
heavy metal plates.

CUTTER-HEAD.—N. BLy, Crownpoint, N. Y.
The cutter is adapted for woodworking and is
arranged to permit convenient and quick ad-
justment of the knives for forming tongues
and grooves o1 for dressing the sides of heavy
material and to prevent breaking of the edges
of the material in front of the knives, thus
insuring a clean cut and considerable saving
of lumber.

DIE FOR COVERING TUBES.—P. H. FRIEL,
Kenosha, Wis. The invention affords means
for covering a tube with a metal casing. Thiee
blocks are employed in the die. The first block
has a hole through it which is open along
the upper surface of the block. Two adjust-
able folders are situated at this opening, one
projecting outwardly, and the other extend-
ing into an opening through the second block.
The third block has a plain, round hole adapted
to tlatten down the curled edges of the jacket.

Electrical Apparatus.

ELECTRIC ARC LAMP.—R. FROMENT, Paris,
France. The carbons are normally held together
by a spring. A solenoid is employed to hold
them apart when the current is turned on.
The tension of the spring and the attraction of
the solenoid are so arranged as to keep the
carbons at a constant distance apart, thus in-
suring an absolutely fixed light.

Engineering Improvements.
ENGINE.—W. D. Linscort, Piedmont, So.

Dak. This engine, which is particularly
adapted for use in connection with steam,
comprises: a number of rotary pistons at-

tached to a common shaft and fitted within a
cylinder-like casing. The casing and piston
are provided with certain peculiarly formed

ribs on which the steam ~~ts, whereby motive
force is produced.

TRACTION-ENGINE DRIVING-WHEEL.—
K. R. LEEHART, Lucas, Iowa. By an im-
proved construction the calks on the driving-
wheel may be instantly projected or with-
drawn from the rim, so as to meet the re-
quirements of increased tractive. effect on
muddy and icy roads, or be as quickly with-
drawn before passing over a bridge, so as to
do no damage to the flooring, thus saving much
time and expense.

BOILER-TUBE CLEANER.—C. T. DEMAR-
EST, Hackensack, N. J. This improved boiler-
tube cleaner is adapted to thoroughly cut the
soot or scale clean from the interior surface
of the flue without much physical exertion on
the part of the operator, The flue cleaner
comprises a horizontal head provided with a
number of spaced cutters projecting from the
front and rear ends thereof. These cutters are
braced by V-shaped webs connecting them with
the main body at the head.

IIYDRAULIC MOTOR.—.J. G. GELLY, Paris,
France. The reciprocating hydraulic motor
operates automatically without the interme-
diary of any distributing mechanism, thus ren-
dering the construction of the apparatus ex-
tremely simple. The motor is adapted for erec-
tion in either a vertical, horizontal or in-
clined position.

ROTARY ENGINE.—I. V. KETCcHAM, Brook-
lyn, N. Y. The engine may be driven by a
fluid pressure of. any sort, but is best adapted
for operation with steam. Two cylinders and
valve chests are employed. The two circular
pistons are fastened to a shaft in common to
both. The peripheries of the pistons are formed
with steam pockets oppositely disposed in the
respective pistons. In operation one piston
and its valve stay inactive, while the other
piston and valve are in operation, and when
the movement of the engine is to be reversed
the active piston is arrested and the formerly
inactive piston put in operation.

Hardware,

CURTAIN-FIXTURE.—C. E. BAURr, Crip-
plecreek, Colo. This fixture is adapted to
receive vertical and lateral adjustment of its
members, so as to compensate for differences in
the length of a curtain or of its supporting
rod. A slotted bracket plate is employed at
each side of the window, the plate having ser-
rations along its front surface at the slot. A
washer is seated on the serrations and encir-

cles a headed bolt slidable in the slot. A
sleeve on the bolt is seated against the
washer, and is held thereto by a nut on the

end of the bolt. The sleeve is provided with
a laterally extended socket piece which receives
the curtain rod. Lateral adjustment is made

by a nut which encircles the rod and is
screwed to the socket piece.
NUT LOCK.—A. T. WiLsoN, Chicago, Il

The nut has a bore near one side intersect-
ing the threaded aperture, which contains a
compression spring at the bottom, and a dog
bearing thereon. On the side next to the
threaded aperture, the dog is provided with
teeth which normally engage and lock the
thread of the bolt. To unlock the nut the
dog is depressed, thus presenting a flattened
portion in place of the teeth. A detent shaft
holds the dog in an unlocked position.

Machines and Mechanical Devices.

WOOD-TURNING MACHINE.-——W. T. JONES,
New Westminster, Can. The machine is prac-
tically automatic in its operation and is adapted
to act upon a plurality of spool-blocks, ar-
ranged in axial line, so that they will be simul-
taneously and finally ejected as finished spools.

DRIVING-GEAR.—J. C. Woopny, Mount Ver-
non, Ind., W. R. DANLEY, Denver, Colo., W. H.
YouxNa, Rockyford, Colo. 'The invention re-
lates to treadle power for actuating small ma-
chines, such as sewing machines, coffee mills,
and the like, and provides a new and im-
proved driving gear which is very effective in
operation and arranged to directly actuate the
machine to be driven and to support the same
on the main frame.

DELIVERY - TABLE FOR PRINTING-
PRESSES.—E. M. HowEgLL, Denver, Colo. This
delivery table, used in cylinder printing presses,
is arranged to permit of _.aveniently and
quickly adjusting the jogger-boards for prop-
erly piling the printed sheets of any desired
size.

BEATING-ENGINE.—B. A. JonEs, Pitts-
field, Mass. Certain new and useful improve-
ments are made in the beating-engines of paper-
making machinery which insure a proper circen-
lation of the pulp or stock when the vat is be-
ing cinptied, and assist the pulp or stock to the
discharge pipe without the use of manually ac-
tuated rakes now generally employed for push-
ing the stock to the discharge pipe.

TURNING DEVICE.—G. H. HILDRETH,
Seattle, Wash. Mr. Hildreth has invented a
novel device for turning and shouldering
masts, spars, posts and analogous articles.
The wood is turned in a tank filled with
water. The floating of the log upon water

renders its weight practically nil and also
lubricates the Dbearings or centering devices
at the points where friction is likely to occur.

SHUTTLE-GUARD FOR LOOMS.—J. P.
L.ANGE, Passaic, N. J. The invention provides
a new and improved shuttle guard, actuated
from the lay to move into an active or inac-

tive position, and arranged to effectively pre-
vent a shuttle diverted from its straight cross
across the ways from flying upward out of the
shed. It thereby insures the personal safety
of an attendant, the arrangement being such
that the weaver at any time can swing the
guard out of the way to gain access to the
warp threads and the reed.

TYPEWRITER.—W. J. THoMmMPsoN and P.
BECKER, New York, N. Y. The typewriter em-
bodies a flexible type form mounted for rotary
movement to locate the type for impression
and arranged with certain devices for flexing
the type to effect impressions, spacing the
characters impressed, and effecting other re-
sults necessary to and advantageous in the
operation of the machine.

Medical Apparatus.

SKIASCOPE.—K. A-MorT, Avalon, Mo. The
instrument is used for examining and testing
the visual power of a person, and is arranged
to permit of quickly bringing a single lens or
any desired combination of lenses into proper
position for viewing one eye of a patient, at
the same time relieving the other of undue
strain.

COMBINED FACE-STEAMER AND IN-
HALER.—H. C. KARPENSTEIN, Brooklyn, N.
Y. The invention affords an apparatus for pro-
viding a spray of heated vapor, and is de-
signed to enable the patient or physician to
readily vary the nature of the vapors and to
direct them as desired. It comprises a stand-
ard which supports a spray at one side and a
vaporizer at the other. The spray head is ad-
Jjustable, being mounted on a tube which tele-
scopes with the vapor supply tube. At the
top of the sliding tube a medicating pan or
cup may be placed whereby the steam or vapor
may be laden with perfume or medicine.

Plumbing Improvements,

PIPE OR MAIN.—W. S. CorBIN, Johnstown,
N. Y. The i_nvention is an improvement in
pipes and mains having for an object to pro-
vide a novel construction whereby to form a
cover for the joint between pipe sections to
prevent leakage. Each pipe section has a bell
at one end fitting over the end of the next
section to which is secured a ductile sealing
jacket, also bell-shaped, which fits over the
bell-shaped mouth-section. Clamping bands
secure the parts together.

AIR-CHAMBER FOR PUMPS.—J. E. SPON-
SELLER and G. IFENNoO, Hoisington, Kans. This
invention provides an improved air-chamber for
pumps and pipe-lines, which can be conven-
iently arranged at any point of the pump-pipe
above the cylinder, can be made of any desired
length and diameter, will assure an even flow
of water, and will obviate the recoil of the
water in the pumping-pipe at each stroke. A
cylindrical casing is coupled to the pipe line.
The upper coupling is threaded to receive the
upper pipe line and the upper end of a central
pipe section, the tapered lower end of which
fits tightly into the lower coupling. The cent-
ral pipe is perforated near its lower end for
the passage of water entering into the casing.

Railway Contrivances.

ANGLE - COCK .ADJUSTER FOR AIR
BRAKES.—W. 8. DE CaMmp, of Chillicothe,
Ohio. In the ordinary brake system a train
pipe runs from end to end of the car and ter-
minates at each end in an angle-cock to which
a flexible hose, that connects the train pipe
between the cars, is secured. The angle-cocks
are ordinarily coupled up by hand. Mr. De
Camp provides a means whereby the engineer
may, from his locomotive, adjust any or all
the angle-cocks to the open or cut-in position.
The pneumatic angle-cock adjuster is designed
to be operated by an increase of air pressure
in the tiain pipe over and above a normal
pressure of 65 pounds.

Vehicles and Their Accessories.

BICYCLE.—N. E. Browx, Aitkin, Minn.
The bicycle is arranged to allow of riding the
machine in the usual manner and can be
quickly changed to give the rider a forward
and backward canter of the body with an im-
pelling and resisting impulse, producing a very
novel and exhilarating motion.

FIFTH-WHEEL.—S. E. BANGs, Booneville,
Ark. 'The object of the invention is to pro-
vide a fifth wheel so constructed that the
body of the vehicle will maintain a horizontal
or level position and prevent jar while the
front axle is on an angle caused by one of
the wheels passing over a large obstruction.
This is accomplished by providing a ball and
socket connection between the bolster and the
front axle.

CHANGEABLE GEAR FOR BICYCLES.—H.
F. MAyNEs, Corning, N. Y. The invention
aims to provide, in a changeless driving mech-
anism for bicycles a means for changing the
gear and consequently the speed, and further
to provide means for bringing the changeable
gear into action as a brake. The hub of the
rear wheel is provided with independently-
acting gears, one gear being for high speed, and
the other for low speed. The drive-shaft
which is adapted to drive the hub of the rear
wheel carries two gears also, one meshing
with the high speed gear and tne other with
the low-speed gear of the hub. Means are
provided for bringing either the high-speed

or the low-speed gear in action through back-
pedalling. A brake-operating arm is likewise
carried by the hub of the rear wheel and is
also brought into action by back-pedaling.

DRAFT-EQUALIZER.—H. HENDRICKS, Kin-
brae, Minn. The device is adapted to even up
the draft exerted by a team of five horses, one
of which way walk in the furrow while four
horses may walk in the stubble if the equalizer
is employed on the plow. Connected to one
end of a primary lever is a doubletree and
at the other end is fulcrumed a secondary
lever to which is secured at its inner end a
singletree and at its outer end a doubletree.
The levers are so arranged, as to position of
fulerum and length of arms, as to equalize the
draft.

END-GATE-ROD FASTENER.—W. A. DAy,
Clay Center, Neb. This improved end-gate-rod
fastener is simple and durable in construction
and arranged to securely hold and lock an end-
gate-rod in place, and also permits quick unlock-
ing and removal whenever it is desired.

FOLDING CARRIAGE.—C.
Davenport, Iowa. Mr. Fanning has invented
a new and improved folding baby-carriage
which can be quickly extended for use or read-
ily folded into a comparatively small space
for conveniently carrying it about, especially
up and down narrow stairs or in hallways,
street cars, etc.

BE. FANNING,

Miscellaneous Inventions,

SHOW-CASE.—A. REINLE, Baltimore, Md.
In the construction of all-glass show-cases, it
becomes desirable to connect the glass in such
a way as to avoid any interference with the
neat appearance of the case. Mr. Reinle pre-
fers uniting the plates together with cement.
A metallic layer overlies the uniting cement
and adheres to the inner surface of the glass,
so that the case will present the appearance
of having a silver or gilt layer at the point
of contact of the glass plates.

MAIL-BAG CRANE.—C. J. NORDVALL,
Evanston, Ill. This mail-bag crane is light
yet strong and durable, and in its construc-
tion old railway rails may be utilized. The
bag is held by spring clips between two bars
pivoted to the standard. The catcher on the
mail car by engaging the mail bag will release
it from the supporting bars, permitting the
lower bar to fall and strike against a plate,
thus moving a tripping device rearward and
allowing the upper bar to drop out of the way
of other passing trains.

MEANS FOR PRESSING, PERFORATING
AND CUTTING GLASS IN SHAPES.—A. J.
NasH, New York, N. Y. The invention pro-
vides means whereby at one operation a sheet
of glass may be pressed and parts cleanly re-
moved, so that various openings of any de-
sign may be produced in the sheet and the
openings may be filled with material of differ-
ent character and color, and so also that the

; particles removed may be utilized for tiling or

for analogous purposes.

LAMP-LIGHTER _AND MATC1I1 EXTIN-
GUISHHER.—W, R. Caiy and OLIVE B. KANE,
Port Jervis, N. Y. The match is inserted in a
tube in the lamp or lantern, and as its outer
end is depressed, the head of the match is
brought into contact with a short arm which
yields sufficiently to permit the head to travel
along its under surface in contact with the
serrations thereon, by which friction sufficient
to ignite the match is produced.

VAPOR-GENERATOR.—M. CASTELNAU and
C. TH1ALON, Paris, France. Most of the gen-
erators of instantaneous vaporization made up
to the present time comprise capillary pass-
ages, so that they become rapidly obstructed
and are very difficult to clean. These inven-
tors have discovered that calefaction and in-
stantaneous vaporization can be produced with-
out the help of capillarity, and they have
constructed a vaporizing element having a
large inner duct and no capillary passages
whatever. By a novel process the requisite
element is formed, which consists of a block
of hard steel in the interior of which is pro-
vided a duct bent back on itself three times
over and of which the ends open out on one
and the same surfaces.

FIRE-ESCAPE.—W. R. and N. B. CAIN,
Port Jervis, N. Y. A chain or rope is em-
ployed for lowering persons to the ground
and passes through a drum or casing secured
to the wall of the building. The rope oper-
ates an automatic brake mechanism whereby
the descent of the persons is regulated.

CIGAR-MOISTENER AND PRICE AND

. BRAND TICKET.—S. STrAUSS, New York, N.

Y. The moistener is adapted for attachment to
cigar boxes, and when in position will be held
over the cigars, yet out of contact with them.
A clamp-support is provided, upon which the
moistener is pivoted, enabling a person to
quickly move it out of the way. The upper
face of the moistener may be utilized as a
label or ticket indicating the name, character,
and price of the cigars in the box.

COLLAPSIBLE BOX.—H. H. KINSEY, Shos-
hone, Idaho. The box comprises a bottom, end
pieces having hinged connection therewith,
side pieces, a top or cover having loops at
the side edges to engage against the outer
sides of the side pieces, and fastening devices
for engaging the top or cover in place, these
fastening devices beire below the top plane of
the cover.

ASSAYING-FURNACE.—A. C. CALKINS, Los
Angeles, Cal. The furnace is adapted for use
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with gas or of volatizable hydrocarbon as a
heating medium. It is more particularly a com-
bined muffle and melting furnace, comprising a
central combustion chamber having a fire open-
ing, a muffle which traverses the chamber above
this opening, crucible chambers located on each
side of the main chamber, and lateral passages
connecting the three chambers, the latter being
provided with removable covers.

STOCKING-GUARD.—H. WEIL, New York,
N. Y. The stocking-guard is designed particu-
larly for protecting children’s stockings from
wear at the knees, and it provides an inex-
pensive construction that will readily yield
to the movement of the child’s legs and which
also, when not in use, may be folded in com-
pact form.

TOOTHPICK-HOLDER.—C. A. YARRINI,
Havana, Cuba. The holder is so constructed
that a bundle of picks contained therein may
be ejected one at a time as required for use,
thus preventing the handling and possible soil-
ing of the toothpicks remaining in the bundle.

NECKTIE-FASTENER.—G. GREITE, Gutten-
berg, N. J. The necktie-fastener comprises a
plate of sheet metal provided with ears and
with fasteners secured to a necktie shield. A
Y-shaped clasp is pivotally secured to the
plate and provided with a rocker-like member
terminating in pointed feet. A torsional spring
engages the plate and the clasp. The clasp
normally holds the Y-shaped member in such
a position that the pointed feet engage the
plate.

NUT-CRACKER.—W.
tonio, Texas.

V. DI1ckKey, San An-
The device is particularly well
adapted for fracturing the shells of pecan
nuts, so as to release the meats or Kkernels
therefrom without injuring them. The ham-
mer-blocks are provided with mating cavities
in adjacent ends, wherein the nuts are separ-
ately placed when operated upon for fractur-
ing their shells.

DRAFTSMAN’S INSTRUMENT.—E. C.
LOETSCHER, Pittsburg, Pa. The instrument
has for its object to provide a simple and con-
venient tool for drawing lines at various angles,
for dividing lines into various numbers of
parts, and for readily solving other problems
occurring in the draftsman’s practice. It com-
prises a rectangular celluloid plate upon which
various scales and angles are marked.

MILK-MODIFYING GAGE.—J. A. M-
CHELL, New York, N. Y. The gage comprises
a strip of sheet-material bent twice at right
angles, the bent portions being spaced apart a
distance commensurate with the size of a
milk bottle, for the purpose of embracing the
exterior of the bottle. The gage is provided
with graduated scales which indicate the quan-
tity of milk, lime-water, and boiled water that
are to be mixed together in the food of in-
fants.

COOKING STOVE OR RANGE.—ELEANOR
CLARKE, Mariasville, Pa. The stove embodies
an extensive capacity for utensils in coolking, a
graded radiation of heat throughout the plate
surfaces, and a body occupying comparatively
small floor space adapted for ventilation and
to conduct away resulting steam and gases in
cooking.

MINIATURE THEATER.—A. L. McCor-
MICK, Port Huron, Mich. The miniature thea-
ter provides an automatically operated appar-
atus in the nature of a model playhouse, hav-
ing scenery and other accessories by which
to represent in succession a number of scenes
or acts of a play. The stage is provided with
slots through which actors or other figures
are caused to pass into or out of view, the
figures being supported upon suitable keys or
levers operated automatically.

BEDSTEAD.—S. E. CLAUSSEN, Walla Walla,
Wash. Mr. Claussen has invented an imnrcve-
ment in bedsteads relating particularly to the
connection of the post with the rail of the
bed. Means are provided for holding the rail
and post together, permitting the regulation
of these parts if they are not straight, and
serving to brace the bed in that region.

PROCESS OF MAKING REPAIRED FAB-
RICS.—D. MarcoLius, Norfolk, Va. This in-
vention seeks to provide a method of effectu-
ally repairing mutilated rough bagging which
has been used in covering cotton bales, so
that it may be resold to the planters in prac-
tically as good a condition as when origin-
ally used. This is done by continuing the cut
in the material along to its edges, thus divid-
ing it into two disconnected parts. These two
parts are then joined by knotting together the
severed threads.

Designs.

DESIGN FOR PICTURE-FRAME. — K.
GoETTE, Newark, N. J. The leading feature of
the design consists of a semi-wreath of leaves
arranged with scroll effect upon a border, and
a ribbon-tie appearing to secure the semi-wreath
to the border.

DESIGN FOR RING TRAY.—J. L. HERzZoG,
New York, N. Y. The leading feature of the
design consists in the body having a general
dlamond shape, the opposite sides of which
are formed in segmental curves, giving an
escalloped effect, while the cpposite sides of
the end-portions are formed in compound
curves. Slots for the rings are arranged in
various lines with relation to the center.

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

Business and Personal (Uants.

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

MUNN & CO.

a
Marinelron Works. Chicago. Catalogue free.

TInquiry No. 2431 .—For makers of bathroom ap-
pilances.
Motor Vehicles. Duryea Power Co., Reading, Pa.

Inquiry No, 2432.--For manufacturers of spring
motors.

** L. 8.” Metal Polish. Indianapolis.

Ingquiry No. 2433.—For dealers in novelties.

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

Inquiry No. 2434.—For addresses of philatelical
papers published in United States, Canada and South
America.

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

Inquiry No. 2435.—For makers of solid rubber
bicycle tires.

Castings to order for oil, gus and gasoline stoves.
Atlantic Foundry, Phillipsburg, N. J.

Inquiry No. 24:36.—For manufacturers of invalid
chairs, ete.

Samples free.

St.,

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

Inquiry No. 2437.—For manufacturers of cellu-
loid and xylonite suitable for knite handles, etc.

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

Inquiry No. 2438.—For dealers in rolled gold
wire.

Steelname stamps, stenciis, steel letters and figures
and brass checks. C. L. Alderson, Cleveland, O.

-mulrfr No. 2439.—For manufacturers of steam
riding galleries.

Are you looking for anything in bent woodwork?
W rite 'I'ucker Bicycle Woodwork Co., Urbana, Ohio.

Inquiry No. 2440.—For machinery for making
brackets and ptiis for telephone lines.

‘We design and build special and automatic machinery
for all purposes. T'he Ariustutz-Osborn Company, Cleve-
land, Ohio.

Inquiry No. 244 1.—For the firms who make the
felt covering for the United States government can-
teens.

FOr SALE.—To party direct, for cash, patent 608925
on folding umbrellas. No selling agencies need answer.
M. R. Studams, Bridgeton, N. J.

Inquiry No, 2442.—For manufacturers of plates
of alaminiam.

Manufacturers of patent articles, dies, stamping
tools, light machinery. Quadriga Manufacturing Com-
pany, 18 South Canal Street, Chicago.

lnquil'{ No. 2443.—For machinery for making
horn combs.

Factory room to let, with power, steam, elevators,
etc. Good light, also storage room. Charles kK. Kil-
burn, 84-86-88 Mechanic St., Newark, N. J.

Imquiry No. 2444.—For dealersin granulated cop-
per or machinery for making the same.

WANTED.—Motor vehicle for passenger traffic on
country roads. Large contract if sample all right. Elec-
tric Power barred. Address K. and D., Box 773, N. Y.

Inquiry No. 2446.—F0r a cheap ice-making ma-
chine for household use

T'he celebrated ‘* Hornsby-Akroyd ” Patent Satety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

Inquiry No. 2446.—For manufacturers of acety-
lene gas generators.

IDEAS DEVELOPED.—Designing, draughting machine
work for inventors and others. Charles E. Hadley, 584
Hudson Street, New York.

Inquiry No. 244%7.—For
tubes, ete.

manufacturers of ear

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

ln?nn’v No. 244%.—For makers of solid, rust-
proof harness metals, dashboards, etc.

WANTED.—A thoroughly reliable man to manage
Steam Specialties Department in large wholesale
house. Must be sober, competent and. experienced.
Give age. experience. references and salary expected.
Address Box 482. New Orleans, La.

Inquiry No. 2449.—For makers of hollow copper
or brass wire.

Patents developed and manufacturcd, dies, special
tools, metal stamping and screw machine work. Metal
Noveity Works Co., 43-47 S. Canal St., Chicago.

Inquiry No. 2450.—For machinery for copying the
flat surface of a clarinet mouthpiece.

Our specialty 18 cutting and forming metal parts any
shape. Metal Stamping Co., Niagara Falls, N. Y.

Inquiry No. 2451.—For makers of paper rims or
tires for placing over iron wheels.

FOR SALE.—Castings for 2 x 4 Corliss type ergine
with blue prints. Send for circular. E. A. Sikes, Lock
Box 4, Cherry Valley, Mass.

Inquiry No. 24352.—For makers of electric motors.

Inquiry No. 2453 —For parties to make type-
writer parts by contract.

Inquiry No. 2454.—For manufacturers of port-
able lamps burning kerosene.

quuiry No. 2455.—For makers of broom machin-
ery.

Inquil-y No. 2456.—For manufacturers,of marine
pipe boilers for launches.

Inquiry Neo, 245%7.—For dealers m telegraph and
telephone supplies, also static machine;

Inquiry No. 24538.—For manufacturers of small
cast iron specialties, such as toy engines, etc.

Inquiry No. 2459.—For the address of a ship-
building or ship windlass company in Canada.

Inquiry No. 2460.—For a partner to help build
and patent an improved flying machine.

. Inquiry No. 2461.—For dealers in celluloid novel-
ies.

Inquiry No. 2462.—For manufacturers of auto-
mobiles

Inquu y No. 2463.—For makers of horizontal wind
mill

Inqlnry No. 2464.—For wholesale dealers in old
iron, metal and rubber.
Inquiry No. 2465.—
rings.

Inquiry No. 2466.—For manufacturers of hygro-
meters.

Inquiry No. 2467.—For dealers in materials for
covering shingles to prevent leaking.

For makers of brass finger

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
April 15, 1902,
AND EACH BEARING THAT DATE.

LSee note at end of list about copies of these patents.

Adjustable table or desk, E. Lindner....... 697,639
Air cooling apparatus, A. Siebert........... 697,679
Air mostening apparatus, automatic, W.

Pratt ... ... . i i 697,659
Alkali, making caustic, H. A. Krasch 697,465
Alloy, W. Rubel...........coouviiennnnn... 697,544
Amusement apparatus, H. F. Schrader..... 697,891
Animal shears, S. llen .

Apparel, wearing, I. W. Collins
Assaylng apparatus, ore, W. T. Armstrong.
Automobile, H. K. Holsman...............
Automobile frame, G. A. Hunt.
Axle. spindle, T. De la Mare

Baby walker, C. 0. & J. W. Glascock . 697,474
Bag fastener, Gebhard & Rowley..... 697,710
Baler and rake, hay, Symank & hltzle 697,692
Ball. See Billiard ball.

Barber chair, hydraulie, T Collins ...... 697,449
Basket, J. B. Poirot...... ... 697,637
Bearing, axle, O. C. Knipe 697,633

Bearing of bicycles, crankshaft F. 1. John-

£ 697,944
Bearings, machine for grinding, H. La Casse 697,500
Beehive, G. Neiszer...................... 697,741
Bell ringer, magneto, E. E. Yaxley. .. 697,698
Belt adjuster, A. Coulter............ .. 697,608
Belt, lady’s, E. Oldenbusch . 697,873
Belts to pulleys, adjusting, J. W. Davnson . 697,454
Beverage and making same, M. Pereda.... 697,656
Bicycle driving gear, A. M. Shauck... .. 697,675
Bicycle fork, N. Berglund.......... .. 697,435
Billiard ball E. Kempshall......... .. 697,925
Binder, temporary, E. A. Trussell.. .. 697,671
Binder, temporary, G. A. Roedde. .. 697,889
Boat, C. S. Pruden............... .. 697,539
Book holder, C. W. Kromenaker. . .... 697,499
Book holder, C. E. Moulton................ 697,618
Book section having wide and narrow leaves,

A. 0. & E. R. Kittredge...... . 697,495

Book stub holder, check, W. H. Haw . 697,483
Bottle capping machlne, W. H. Scott. . 697,672
Bottle, non-refillable, A. J. Brooks.... .. 697,798
Bottle, non-refillable, F. Klein..... .. 697,851
Bottle, non—reﬁllable, J. Y. Payton. .. 697,878
Bottle or jar press, J. Haley.............. 697,915
Bottle washer machinery, H. S. Brewington. 697,797
Bottle washing machine, H. S. Brewington. 697,796
Box or fagot pile, W. D. Murray.......... 697,519
Bracliet. See Lamp bracket.
Brake shoe, P. A. Brawner................ 697,795
Brick, P. Griffin.............. .. 697,914
Bridle attachment, J. A. Hull. .. 697,486
Brush, A. R. Wiens.......... .. 697,763
Brush holder, Bassett & Hill. .. 697,432
Brush, scrubbing, A. W. Smith . 697,682
Buckle belt, A. E. Lee........ .. 697,855
Buckle chafe, W. Bauman..... .. 697,433
Buckle, tug strap, W. H. Rose .. 697,643
Burglar trap, safe, M. Elmer.. . 697,462
Burner, T. Stit 697,690
Bushing for screws, etc., anchor .

Smith .............. ..., . 697,896
Bushing for sheaves, roller, C. . 697,624
Button, flexible shank collar or cuff, J. N.

Crabb ................................. 697,812
Calculagraph, H. Abbott............ 697,426, 697,427
Calculator, mechanical, W. H. MacCollin.... 697,861
Camera, photographic, H. E. Hickox...... 697,624
Can. See Garbage can.

Can body bottomer and crimper combined,

lack. ... oo i 697,786
Can bod,w ending machine, H. C. Black..... 697,784
Can body flanging machine, W. J. Kenny.... 697,726
Can body forming and soldering machine, H.

C. BlacK ......coiiiiiiiiiiiiiiannnnnnn 697,785
Can opener, F. Kotick.................. .. 697,634
Cap, dynamite detonating, A. B. Hoover.... 697,842
Car, antomatic dumping ore, C. H. Snow... 697,685
Car bolster, railway, W. Frost........ 697,466
Car chair, parlor, A. P. Barney............ 697 7

Car door and grain door combined, Doerner

& Whalen ............. ...,
Car door, grain, G. S Smith.
Car fender, L. White.........
Car, freight, F. Nagel
Car journal box, T. W. Mitch
Car side bearing, J. E. Norwood..
Carbonating machine, Irwin & M ..
Carbureter, C. L. Champion............
Card or sign holder, F. P. Wilkin.....
Carpet fastener, stair, J. S. Jardine.
Cart, ash, N. Barney...............
Cash register, F.
Caster, G. B. Magoun
Casting apparatus, A. M. Acklin....
Casting mold, brake shoe, A. Brake.
Cheese box trlmmer, H. W. Quade...
Chopping knife, hand, A. A. Flagg........
Churn, J. M. Harper...........c.covvunn.n
Cigall\'I wrapper cutting machine guide plate,

697,820

697 715

u Brul ... 697,706
Circuit breaker, W. E. Pimlott........... 697,533
. 697,734

Circuit closer safety device, F. Mackintosh
Circuit controller, J. J. Ghegan
Clamping device for work benches H. Golkel

697,834
697,475

Clay hydraulic pipe, vases, orucker ware,

ete., strengthening, 1. Millet.......... 697,642
Clutch, F. L. Smith............ . . 697,683
Clutch, W. H. Corbett.

697,913
Coat hook safety, O. C. 3
Coat hook, safety, Barton & Han

Coatmg‘metal plates, apparatus for, |

Schu

WiHlliams . ..oooiin it 697,909
Cock for liquids, measuring and registering,

Hughes & Campbell.................... 697,844
Combination lock, W. J. Neidl 697,651
Condenser, F. Sargent................. 697,666
Conductor system, multiple, A. D. Lunt. 697,733

Sonduit, W. HOUZDEON: ... «r.vsvesreenson. 697,485

Conduit for electric or like cables, C. A. W.

Hultman ........ccieiiiiiininennnenans 697,845
Conveyer, J. Oldham........ .. 697,874
Cooking utensil, H. Giessel...... .. 697,472
Cork extractor, R. J. Williamson.......... 697,587
Corner piece trimming machine, F. Latulip. 697,728

Corner post, transom bar, or mullion, J.

Goldsmith ............ .. . i 697,714
Corset and bust form, combined, C. H.
Schopbach .............iiiiiiiiinnn. 697,669
Cotton, apparatus for unbaling raw, Ecroyd
MArSden .......eeeeeinennrannananans 697,459
Cracker machine, J. Rosborough 697,663

Crane, metallurgical, D. W. Bla.
Crane, portable, G. F. Speer.
Crate, folding, B. J. Casterlin
Cream separator, A. D. Ellis... .
Cream separator, C. L. Morris.............
Cremating or incinerating human bodies,

furnace for, H. O. Kuehne.............

Cultivator, G. G. Jones........ 697,490
Cultivator shovel, T. H. Smith 697,897
Current meter, alternatmg F. Schrottke... 697,671

Current meter, alternating, G. Stern,
697, 755 697,756
Current motor, alternating, F. Schrottke . 697,670
Curtain fixture, A. ‘W. Duffield . 697,822
Curtain stretcher, F. Violette 697,695
Cutting edges of implements, rendering
sharp and even, O. Newhouse.......... 697,629
Damper controller, D. H. Darrin.. . 697,705

.. 697,893
. 697,644

Damper, fireplace, S. Shaw......
Dash pot, M. R. Moore............... .
Devulcanizing apparatus, L. A. Stelzer...... 697,688
Distilling apparatus, water, A. J. Chase... 697,912
Door and frame for air tight chambers, S.

P. Stevenson 697,689
Dovetailing machine, J. J. Black
Draft equalizer, J. N. Schwalen.
Draft equalizer, G. Linhard...... .
Draft equalizer, H. J. Heider..............
Drawer for sewing machine stands, ete., 8.

697 841

H. Wheeler_..........c.ooiiiineniienns 697,582
Drawer guide, W. H. Gercke . 697,471
Drawing board, E. B. Jarvis........ . 697,848
Drawing implement, F. A. Alteneder....... 697,594

Dredger, excavator, and elevator, hydraulic,

. 697,704
See Fruit drier.

Drier.’

Drilling machine, C. A. Wessman..........
Dye and making same,

Winter ....... ..o 00
Edger guard, gang, E. E. Thoma;

697,581

697,765
697,665

Egg separator, A. L. Walker.... 697,759
Electric controller, F. E. Case. . 697,445
Electric furnace, M R. Conley ...... 697,810

Electric machine, dynamo, E. J. Berg...... 697,783
Electric motor controlling device, W. B.

Potter ............ .. iiiiiiiiiee, 697, 749
Electric transmission of power, E. M. Fraser
Electrical condenser, G. F. Mansbridge.....
Electrical control system, G. T. & L. Woods
Elevator boots, removable tray for, J. M.

[=2]
=]

,852

697,60"
697,7¢

Lemmon .....eviueiennennenennnnnnnnns 697,502
Elevator system, electric, J. D Ihlder. 697,847
Elliptical spring, C. A. Ner.............. 697,865
Engine mixer or vaporizer, hydrocarbon, B.

Settergren .........ceceveeieienenneannn 697,555
Evaporating pan, Hill & Rivett....... 697,484
Exhibiting case, thimble, A. H. Peal. 697,532
Fan, E. Coleman ................. 607,448
Fan, J. J. Wood.......... feteertaeeaaaa 697,697

Fan, electric, J. J. Wood
Farm gate, E. King..
Faucet, J. C. Poetz.
Faucet for fluids, co

¥ Murrieta
Filaments, apparatus for the production of

berless, A. Werner...........

: 697,881
697,739
697,580

File and dlsplay book, H. Zevy ..... . £97,592
Fire arch, H. A. Poppenhusen . . 697,6:

Firearm lock 0. F. Mossberg . 697,616
Firearm, revolvmg, O. F. Mossberg. .. 697,617
Fire escape, J. T. Mahar................... 697,736
Fire extinguishing compound, J. B. Miller.. 697,641
Fire extinguishing device, W. Doll.......... 97,611

Fishing gear, A. W., Wilson
Food chopper, H. K. Wood....
Frame, E. Oldenbusch
Fruit drier, L. Van Scoyoc...

Furnace, W. M. Green et al.
Furnace, G. S. Gallagher............. ..
Furnace arch, boiler, J. F. Michalski...... 697,737
Furnace bridge wall, H. A. Poppenhusen... 697,657
Fuse cut-out, plural, C. J. Dorsey.......... 697,935
Game, F. Walenta................. .. 697,574
Game, C. & C. Nielsen, Jr... 697,652
Game apparatus, A. R. Doering. 697,457
Garbage can, M. O’Leary..... 697,655
Garbage or refuse can, E. R. 697,473
Garment, Walter & Brockert... . 697,576
Garment supporter fastening dev .
Chauvet 697,808

Garment supporting appliance, J. P. Conway 697,811

Garter, D. B. Littlefield.................... 697,504
Gas and air mixing burner, W. J. Woodward 697,768
Gas burner, I. Eldridge 697,461
Gas burner, J. Harris......... .. 697,481
Gas fire appliance, J. F. Hewitt..... .. 697,941
Gas generator, acetylene, C. E. Drake..... 647,612
Gas generator, gas engine, G. W. Bonds.... 697,789
Gas producer, L. Mond......coooevuiuenrnnn 697,867
Gas purifying agents, making, H. S. Black-

T ) o 697,931
Gate. See Farm gate.

Gate, W. M. Plaster........ccovvivivuinnnns 697,880
Gate opener, C. F. Lee......coiciviinenans 697,501
Gearing and casing therefor, combined, H.

Keiper ..... e teiee e, 697,629
Gearing, differential, W. G. Caffrey.. 697,801
Glass gathering machme, D. C. Rip le ..... 697,886
Glassware finishing machine, W. R McCloy 697,521
Glazing system, A. M. Whipple. . 697,683
Glove fastening, W. B. Murphy 697869
Gold separator distributer, R.

. 697,748
Golf ball .......... 697,816
Golf ball, 697,918 to 697,924
Golf ball, .......... 697,926, 697,927
Golf balls, manufacture of, E. I{empshall.. 697,917
Golf club, W. Robertson..............ouuu 697,542
Governor, marine engine, B. W. Storey.... 697,899
Grain binder, J. W. Pridmore........... 697,750
Grain binder, automatic, J. F. Appleby.... 697,429
Grate, R. Prowse.......cooeeivnruneeans 697,538
Grindig machine automatic work rest, A.

Landis .......cociiiiiiiiiiiiiaa.s 697,85
Grinding machine drill, H. B. White....... 697 58:
Grinding machine work rest, A. B. Landis

697,852, 697,853
Gun shield attachment, J. F. Meigs........ 697,862
Gun turret, main, C. H. Howland-Sherman.. 697,843
Hair drying device, W. J. O’Hara 697,743
Hammer, pneumatic, J. Boyer......... .. 697,793
Hat and coat rack, M. Braymes............ 697,438
Hat stay flanging machine, curved i

& Bentsen ............ . 697,871
Hay fork, S. A. Nichols. 697,742
Head rest, folding, A. R 697,752
Heating system, J. M. Crlpe ...... . 697,813
Hoisting engines or elevators, saf n-

troller and indicator for, C. R. Alllson 697,772
Horse detacher, E. Casker................. 697,805
Horseshoe, D. L. Boumal.... . .. 697,791
Hose supporter, M. Anderson.. .. 697,696
Hub, ball-bearing, D. McKay. .. 697,525
Ice cream disher, G. W. Sherer....... .. 697,677
Ice cream shipping vessel, F. C. Klotz. .. 697,496
Identification device, C. Hyde..... .. 697,846
Indigo, making, 'I'. Sandmeyer...... .. 697,645
Injector, automatie, C. B. Allen.. .. 697,770
Insulator, Berg & Bechtold................ 697,782
Insulator and attachment for electric wires,

. C. Johnston........ooiviiiiiiiiinnn 697,628
Isovaleramid derivative and making same,

A. Liebrecht ...............iiiiiinnn 697,730
Jack and drop, combined, K. B. Miller. .. 697,515
Jar closer, fruit, A. Smelker.............. 697,681
Jars, temporary cap or cover holder for, A.

JONNSON .. ..'iveuiiiieenennneennnannanns 697,724
Journal bearing, I Metzger .. 697,864
Kettle, jacketed, Johns & Kaufm 697,627
Kneading device, J. N. Campbell. 697,804
Knitting machine, E. J. Franck... 697,616
Knitting machine, R. W. Scott et 697,953
Lamp and lamp holder, electric, H. J.

Dowsing ......... .. o i, 697,458
Lamp bracket, A. Thurber ..... .. 697,901
Lamp, electric arc, H. Bremer.. .. 697,439
Lamp, electric are, C. E. Harthan ..... .. 697,482
Lamp globe holder, are, G. E. Stevens.... 697,757
Lamphood and switch, H. Etheridge...... 697,708
Lamp, street, Heinritz & McCuen.... .. 697,717
Lamp switch, electric, J. F. Krayer. .. 697,727
Lamp, train signal, Moses & Lange........ 697,868
Lamps, contact for electrical glow, A. Le-

febre ... 697,856
Lamps, manufacturing incandescent electric,

E. S. Gardner ..........cciiiinnnnnans 697,469
Lap ring, R. L. Kilgore......... .. 697,630
Lathe attachment, W. H. Dent....... .. 697,819
Leather stretching device, J. Caldwell .. 697,443
Level, T. F. Hickey...........c.oou.. . 697,718
Llnoleum cutter, F. L. Tripp............... 697,902
Linoleum, machinery for the manuf.lcture

of lnlaid C. H. Scott.......ooont. . 697,551
Linoleum, manufacture of, C. 697,552
Linotype machine, P. T. Dodg .. 697,456
Liquid heating or cooling apparatus, H.

Sefler ...t i i e 697,564
Liquids, partial liquids, etc., device for mix-

ing, Wehmeier & Daubenbis........... 697,579
Lithopone, making, I. P. Lihme............ 697,731
Loading cars, wagons, etc., apparatus for,

A. P. Hartzell ..........ciiiiiiiinns 697,716

Lock. See Combination lock.
Lock, J. J. Treat......ccoveuieinennennnnns 697,568
Lock, C. W. Barrett... . 697,599
Lock, A. R. Fergusson. 97,61
Lock, M. E. Blatchley.......... 697,933
Locking device, C. B. Foote, Jr. 697,938
Locomotive, J. Player ............. 697,536
Locomotive driving wheel, L. H. Kenyon... 697,850
Locomotive engine ventilator, N. Kershner.. 697,493
Loom, J. E. Painter................... ... 697,745
Loom picker check, C. A. St. Onge.... 697,562
Loom shuttle, F. H. Martin........... .. 697,508
Loom shuttle, O. Gleason ............. . 697,713
Loom, weft replenishing, H . 697,684
Mail box, A. F. Corbin 697,4u0
Match box, S. Biren. . 697,601
Match box filling machln L. al 697,514
Measuring and drawing ]lqmds, apparatus

for, E. Franc .................c000.. 697,830
Metal from receptacles, drawing molten, L.

Lincoln .....iiiiiiiiiiiiiiiiiiiiieaeas 697,638
Metal sheet piling, G. W. Jackson.. .. 697,943
Metal wheel, W. H. Schofield........... .. 697,950
Metal working machine, W. M. Roberts.... 697,887
Metals by electrolysis, recovering, . A.

Frasch .......c.ciiiiiiiiiiieeiienannns 697.831
Mica board making machine, H. F. Watson. 697,696

(Continued on page 300)
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Middlings puritier, A. S. Cralk . 697,451 'Tire, rubber vehicle, F. H, Hyde......... . 697,626
Mllk can, E. C. Seaman...... . 697,553 Tires of rubber, etc., apparatus for equip-

Milk warmer and night lamp, nurs / ping vehicle wbeels with, W. S. Brooks. 697,441
Fiski .. ... 697,825 Tobacco drying machine, leaf, D. C. Mayo.. 697,512
Moistener, envelop, N. Sch\\ab 697,648 gobucco stem treating machine, B. C. Mn}l'o gg’[,sll
Mold and core making apparatus, H. C. i ‘ < | ongue for vehicles, metal, W. H. Schofield 7,951
Lambert .................. i (.3“-)_'{,?35 :';‘:h.‘,’,‘,‘: %ﬁﬁmaﬁgwﬁi:li%dwer Torpedo launching apparatus, J. Whitehead 697, ?9!;
Molding apparatus, W, I. McCleary.. 331,33% Machinery, Send for Catalogues ’%m,bJ F hﬁdutl”b”:; ...................... 331,938
Motion: converting, Iraley & hiller-..... GoTazy|  A—Weedworking Machinery, Toy, eotn controlleds W ¢ Hiaigh: 697,478
Motion transmitter, H. Tuttle. .. 697,673 —Lathes, efc. Tracing pictures, etc., means for, B -
Mot(g c(tl)ntrolling apparatus, L. PR SENECA FALLS MFG. CO. - N V:'illiuliusm.. gg""(‘,ﬁ
oods 5 7,92 69. B R'as rack, portable 7,64
Music roll, L. * Goray | 695 Water St., Seneca Falls, N.v. Train signal, A. 697,654

Musical mstlumel;t devices, uutom.\tlc' smn.lg aT 1 b Tramway or similar peints from vehic es
winding mechanism for mechanical, Foot and Power an urret lLiathes, Plan- means for operating, W. A. Day...... 697,609

Sharps & COOper........ocuveieennennan 697,754 o ers, Shapers, and Brill Presses. Trolley catcher, automatic, T. B. Shdlhlhdll 697,674
Necktie band fastener, W. G. Bunham..... 697,936 | SHEPARD LATHE CO. 133 W. 2d 'St., Cincinnati, O. Trolley harp, Turner & Mitchell 697,572
Needle holder, R. Miller.... . 697,866 Trolley pole, . L. Fowler.......... 697,828
Nut lock, H. M. McChesley . 697,520 Gle-&Fo MACHINE SHOP OUTFITS, I'velley pele, Pullman & IField....... . 1;!)7,884
Nut lock, M. McDonald ...... .. 697,870 OT TOOLS ano SUPPLIES: A"“’w Trolley wheel, W. Sellers......... (97,892
Otlice indicator, W. W. Wilder, Jr . 697,907 THES 1 1 120 CULVERT &7 Trolley wire hanger, I. L. Edwards.... 697,937
Oiler, A. M. Alden............ 697,700 SEBASTIAN LATHE CO.'C/ncinnaT: 0! Trolley wire recessing mechanism, W, .

Ore crusher, A. C. Calkius MceCallum .....ovvevvesonnncnnannn. . 697,648

Ore roasting furnace, T. 1. Merton. THE HALL ’{‘1‘\lck bulstoé, R. V. Sage ()31 29-1
Ornamenting, method of, Blair & Horn.... Truek, car, S. A. Crone 7 <
Package, C. A. Lindsay................... BRASS PlPE WRENGH Tube Dbends, machinery for mumlt‘uctuxlng
Package, shipping, J. T. Ferres.. = J. Bradley . 697,601
gaclkdng glgl;lslli(ltil.l.o.{. ((l{ A. Schier........ A PERFECT TOOL 'yll:ubu_lm' I)oilvﬁ'. J. Al :?tc{{lvlm‘}u 831 (E;:;O
addle wheel, H. Glardon. . N \ . » urning machine, woo s 7,607
Paper box, F. J. Schilelcher gor6os | . WITH FRICTION GRIP, Type casting machine, F. Lucke..... 607,854
Paper, machine for forming pldstlc pattolus Bushings for all sizes and shabes. Type writing machine, G. J. Barrett. 697,430
on wall, R. Kraus. 697,498 Highly polished pipes made '|:_\']1(‘ writing mzlehi.no, L. S. l{urrinlgo. h'u GUG
Paper Ollll‘l)'l;tt‘};o'l}kd .tuln-s, up witbout scar or injury. ’Rmc “:1'.1{1_11% mac}:pxe, g‘ l;ll .?llu.-pard. G‘Jl bué
- - Paper, plant for treating, J. Weze | |[[111]] For Uirculars and Prices . Tybe \riting machiné copyholder and line -
I ZSImmonS Parcel carrier, folding, 1. H. Phillips. ... WALWORTH MANUFACTURING Co., . indicator, F. C. Shobert................ 697,805
Dive littng oueehpoe. 4. Hogenson. ... . e SN oNISONREDERAL G BOSTON, MASS. | UIIE e hete,, “shieia for 3 priees
i ifting Eehanisn. bGeiidon . . . . th N c I Singer v e . 597 GN
”/ 'II T h Binotte, B MUBBENTey .ot MANUFACTURERS | Vi combipation saféts, rogtiacing, asd
Placket closure, L. W. Luellen i rop, A. K. COSC. . ittt ine et 697,602
I eac ]Pluntvr and fertilizer distributer, cumbmed \ All factories should be equipped with our Valve for air brakes, pressure ret ing,
corny, T1I. D. Mattox ...........ccouuunn. 697,510 = p exhaust. systemn for cenveying sha A TMoal ..., 697,694
Planter, disk seed, T. II. Ilardcastle... 697,479 ! LRIVA snwrllust and ;luls\t‘fro&n fwood i Valve for steam carriages, throttle, .
k& 2 3. R 39775 \ W machinery . dust, ete, from po 97.5
Bolisher, 31, V. Gaten oo G170 ) e g ik e il | varve et ‘ent-off, A Tiaig 0 G018
0 to be olisber, M. e ateh ......een0eanneo.. Gl | dust from tumbling barrels, smoke from ‘v‘l > ‘t' ot a g "1. ‘t K £ k4
Post.  See Cor ner, DQSt- . R | - forges, dust from shoe factories, to con- alves, construction and application of pis- 697
. Post ottice box indicating mechanism, T. 1 [ venient receptacles. The Hartford patent ton, J. II. R. Head.................... 697,840
F. Kelly .o 697,849 | ¥ ixhauster is adjustable, interchangeable | Vaporizer or burner, hydrocarbon, Gebbard .
” Ith Post or pole mold, J. F. Martin........... 697,509 = E v 3 Par]umlars mulI rlces ¢ Rowley . 697,518
Powder box, toilet, E. M. Lichtenstein..... 697,729 ~ = il 4 Vegetable puller, W. Galarno. 697,468
: ine fruits. o iti . S ~ ‘ WE HARTFORD | \-oEctl k] 1T SRS
ea y Preserving _fuuts. ete., composition for, J. 7 rin | BLOWER €O, 12 Su T GATNS: \vtllllll({(, llul?ltl(lzlu,l '(,. '4.?\'1- I\Igshi‘x Ba- .. g“:_;,g(}:;
PresIs{. f’(I)‘lI']OII;:'Qééi.l;g” linoleum, ete., C. H. 097,060 Philadelphia offce, 406 Girard g . Hroul 4 Chestrat s Veniclo 1-unniml.: :«-‘n‘ " motor, " o8 697,045
5 0 . ar, 3 4o )3
................................. fiy . . o Vehicle sprin, 2ar, D. True 697,570
pmssﬁ:’-étgage, F. H. Haskell. .. ........ T osoreus | Apple Economical Gas Engine Igniters. \'((',hicltu Stl(‘i'l'ﬁlgg‘ll:t'k, G. . (Aborn. 697",‘()590
grgs?}u‘e l'ﬁgll!ator.l Buckley & Place 97, Are positively the best buile_for }iglillmlill;)tlg:l'.pe?lln 35- \IIchll‘ﬁh ~~~~~~~ };’3??@3
rinting evice, Dbag or wrapper, . 5 Statiopary. Automobile and A = > al, J. . anr »
METFCOT e v e e e e e e e e e 697,513 | rive Gas)l:i(nglnes,x elth‘e‘r tr:uch gr t,'endlim: nm(‘hi]ln{, automatie, J. J. I%‘odl. 697,661
. Printing machine, multicolor, Ja & umnp spark system. e are the entliating buildings, means for, T arling-
Perfect health casts out disease, o Fearmley ..o 697,487 !;‘x‘f}‘efl;‘;nﬁioglmmf‘;ﬁ;"& "f,k: v tl ................................. . 697,815
and perfect health is a thing that I IPll.lllI;:‘l\'“gSJl:'l?si’Ol'(‘l‘.JSD‘{lChl\hl‘L’: 007,431 | ermors, Coils, Pugs, S 1‘:';“”‘" ‘ Il S Aocomntive! e ventlias
¥y y J. )3 1 G \ - o
can give you Pulley, self-lubricating, Iunt & Tambers.. 697,721 "“.lf;,.'ﬂmiaqf,,! '(evn,“":,‘,:;!' Vial ca frame, J. C. Jounes 697,720
: Pump, band, R. H. White............oo... GHT,585 (\"n ms“uzh%t Clair St., Dayton, t;}Uhll 5l t(;i I“i Bll}lchnsm}l]l o ::37,323
1 1 Pump, siphon, G. Giorgetti ot al.. (97,835 | Ohio, T agon body, metal, W. H. Schofield 697,
Intelllgent phy51cal _cultu_re, SllCh Pumps, joining t'iang(.' for test, B. . 697,827 New Ymk stock carried by Chas. E. Miller, 97 Reade Street, N. Y.; \\'ugnn metal running gear, W. H. Schofield 697,952
as I am teachmg, will give you Pumping mechanism, automatic, A. B. An- Philadelphia Office, The Bourse; Chicago Office, 19-21 La Salle Street. W dl(llx obe, .\.l P. B\:l\l‘l](:‘%’y :35),7,7?:%
3 3 ALY 50005 6400000 e T aRRO0 0 008 ans 09000 697,595 ashing machine, W. W atro...... 397,75
healthy circulation, steady nerves, Purse o bag frame catch, 7. Fuller.... (;')1 167 Water closet, J. Campbell 697,803
firm muscles and a clear brain. I Prroxylln ‘eompound, 1. 1. G. Tounaud.... N OISELESS G EA R s Ly g:lut:'m(. e iy l“m o 697,008
: ail bond, B. C. Rowell.. ‘ter,  electromagnetic, i <
can make you healthy, quick, sup- Rail chair and insulator, W. e are spegialists in Noiseless | = Tschinkel G .........to ..o e 097492
ai N T, MeGi ~ . g aterr motor, Schmidt. . ... 307,547
ple and muscalar. Myown unsur- | jtail, guard, i Megints..........ooeee L anvthing in this line, write for our | Weighing tougs, W. I Shiley . GOTR04
passed physical condition is entire- Ruil joint, . Baran.... 5 catalogue. Our New Process Gears | Wheelwright machine, F. W. Forster. GOT,464
ly due to my own system of train Rail joint, 8. W. Lesli 697,858 e e, e e e S orta i | Whiffletree coupling, J. C. Shandicy e
ir}i \\'hatyI have gllone for myself IREills)'Llﬁﬁvéﬁe for eleett D 6o7,817 | R bores bower. "W aiso. make a'liﬁlflilflzr ull‘:‘l'2;;?1(;3“"1)"::nli)n:w&erlsﬂ’ul‘c‘lf N
5 ERaTaers.. -k - - - ’ ; horse power. ve also make . N ’ 6 4 -
I g do f y Railway, A. Webb . GI7,90-4 | ' I metal gearl‘)s to order, both spur | Yindow dde“f‘ﬁ'f' ,"Z.‘". W ‘.”'f"l* sisin
can do tor you. | Railway coacbhes or sleepers, dust and cinder . = and bevel, the latter planed accu- | Wire and making same, composite, T
I worked out the system myself, (| pan o5, T 5 deRewlo. .. i rately to cone lines. Wooul Preserviig ‘csimponnd, ¢, Kicinschmidt 01,650
ailway crossing, Rawlings 4 - Y S ool
andBhave R cen practicing it an(i |Ru1]\\.l) passenger coaches, dust and cinder THE NeW PROCESS RAW HIDE CO., Syracuse, N. Y. \ool“pl 1li.mI ehv;ulng and clipping ll]dClllllP, 97 824
. . guard for all kinds of, J. 8. McKenzie. 697,527 . Yres ............ . (B
R i o ol Wrapping machine, G. 697,617
teaching it to others for years. Y Railvay mils meuns for clectrically con- wisss| THE EUREKA CLIP Wraneh, 3. 1T, Tanllin 697 NTT
However run down, ill or weak you Railway sufety block system, G. W. Cohen. 697,934 4 Tlgg most usefullax(‘itlcle evti)rlu;velrjted }[‘ill;ilm:l), uSi.ngA' 0111(‘;11107)‘"“ = . 697,940
1 1 1 Railway switcb rati .Y blood 697,591 | tor the purpose. lndispensable to Law- /i ear > g
may be’ Ican bulld you up‘ Mineis R:il‘\‘\:i qt;‘li:tc_fsjholi?:,:-lﬁ:% A .. oung .?‘?. ‘,d yers, Editors, Students, Bankers, Insur- o € 11 1 LY g 697,808
Railway tie, metal, H. K. .. Manger.. ance Companies and business men gen-
The Best and Most Intelli- Receptacle or tank, R. . Stewart.. R e degeer cir DEaaes
Refrigerator, II. Robinson........... . < . .
t S t f Ph o 1 Renovator, hydropuleu?‘atic, J. % Thurman. ;lx%e({);e a?g(tllzfll gg.%ggﬁz:f mg,“o‘fg&
Rock pulverizer, H. Luckenbach........... and notion dealer: by mail on receipt Bedstead connecting picce, J. H. Dyett..... 35,869
gen ys em 0 ySlca Rocking chair, spring, C. W. & W. H. I\'ing ofpncelﬂam%leecgr:;lbyyma‘:i fre:e\le;g- Box, cigaretté, G. . Butler.......... ;5,865
Culture in the World e iag i, . © oo PR PR R et Pl L o
otary cutter, F HNSE. . o oevoenenanne in Co. 0x oomficld, N. Jasket trlmmning, . B. Stever 35,876
Rotary eugine, J. Theemling ’ . Pish, vegetable, R. L. J(l>lhnsu|l. .;5,861{
. B Rotary explosive engine, J. A. McLean. 5 490 sacing, shoe, I W. Iiller.... 35,K8750
I can teach it to YOU bY mail, Rowlock, C. I BUttS.......ooueuivnnnennnn 697,442 y w Piano player case, IIL. E. Sharps 35,871
. ¢ Rubber like gum from greasewood, extract- Sewing machine cabinet, W. Person. 35,870
Follow my advice ani] will make you ing, Werner & BEIS. ..........v.... - 6or007 | _¢ ‘&'m—(mizk Spoons, forks, ste, handio for, W. C. G man 35,850
i H Rubber, vuleanizing, A. O. . 697,79% TOOL Spoons, forks, etc, handle for, B. Meyers
n
stro g;r’ h;althler antlidh;pplel‘ than you h-lsh h‘u for greenhouses, otc., r. is th lm 30,860, 35,861
ever thought you could be 697,747 " is the best on the market—bar | §poons, ete,, handle for, E. II. 1. Smith.... 35,862
ght y . Slsh ]0(' 11. 11. Goucher. (51)7 83T gg:ﬁt(}\‘;“z{mr‘){‘lzo f“(’)'- g“l‘%;‘to ::tou*, oil, W. R. Jo.lvnlmI E Z{.:),gli(i
= 3 o Sash tmhu-ning device, C. B. . 697,939 = ] ~ | Stove or range, cooking, . Graves . 35,867
You will need no more medicine, Saw, ecireular, B. Leitmayr 697,857 %g(l)l'tarrlcr?dlg:gﬁn“}aifeaglfd»:}J: Tﬂ}ki"g machine caser LoD Valiquet . ... 35874
o Saw guide and tension device, band, A. Talking machine horn supporting arm, L.
for you will be as well as T am. I GINArdUzz ..ot ansnns ! Lo oo, T1 priceis right. Details ori request T T 35,873
can cure your dyspepsia' I can Saw set, R. E. Poindexter. . B. F. BARNES COMPANY, Rockford, Ill. | Toy bank, J. W. Eshleman. 35,864
e e ’ Saw tooth gage, R. K. POllldE\t Vending machine casing, W. C. .\luulock ... 35,872
prevent appendmltls, and I can pre- Sawing machine, G. C. Knapp.. . . 7 Presses for Wrench handle, J. A. Woolsey 35,858
= 3 Scaffold, portable, E. Chal'trzlud.... 5 b')A 444
serve you fI‘OIIl nervous pI'OStI'EIthI‘l. gculo, mauachinist’s, A( E. Ayer.......... .. 697,701
N 3 N o H ivi crew driver, J. 4. Gorham................ (51)7,836 —_
l\tl}llnel 1sfa'sc1tent1tﬁ‘c andllndll‘”d;l:l Sealing caps, mac’hine forr producing bottle, SUb_PreSS Work. TRADE MARKS.
N 3 ¢ _
e e EERIOTE s S S(‘}lli‘?{g J‘{:n:;“s‘ “bottle, L. Kalling....oon.on ::.;T‘-'jﬁl’ Five sizes. Sub.Presscs and Alterative compound, A. II. Still
X o 8 4 HpaE | e P Toss \ " Asphaltum, Globe Asphalt Co...... :
exercises to fit you, gradually Seam  for sheet metal vessels, solderless Tools to order. =
Bindings, corduroy dress, B. T. Schmldt & Co. 38,107

side, W. Thompson

v 697,956 §F™ Send for Catalogue.
Seam for tin cans, ete.

building you up to your proper

Boots and shocrs, la(lies’, misses’, and chil-

condition. Afterwards I teach vou Thompson .. 17,955 BLAKE & JOHNSON, i @ P Forl & Go 38,10
- - ' Seeder and cultiv: 3. 0. T G0 (e 3 RN @l ts
how to keep yourself in perfect s‘:-\\'i‘ng ,.‘.,\pmnu shoe, B. Bean......... P. 0. Box 7, WATERBURY, CONN. Simmons  Hardware

Cement.  Lupton Portland Cement Co.
Chain blocks, Yale & Towne Mfg. Co

f DRILLI" Chutuey. M. Poonjiajee t\ Sons o
G Cider, Jones Brothers & C
- Cigarettes, . J. Vlasto............... ...
" Clothing for men and lm,\'s, l(‘ud,\-nmdv, (;ol(l-
achlnes smith, Joseph, I'eiss Co 3

health. Shears, (. C. BrOOKS, « o eveseseaennin .
N . . Sheet metal articles, machine for \\nmg,
Every pupil of mine has the ben- 0. Leelere et alo e ee e

. P Sheet metal box or can, & Miggs. ...
efit of my PefSOﬂal and individual Sheet metal working press, Griffin & Higgs.
attention. I write a separate per- Shall BW. (5. Gallaway

: B Shirt, 8. J. E“g]““d Over 70sizes and styles, for driiling either deepor oi — wehine dials. R. T. Dur e At b
sonal letter to each pupil telling (| & J> o ofightrtosn s et s Tyl Sther Qeshor | com oporited michine vt . 5 urhain::
him just what to do and how to do Shot l“fl‘f"f",ﬁ_;}.',;'fa(fl‘,‘_f”N,_ 5 1\‘11 (’)l‘;en T on wheels aron sills, JWith enginies ornotse,powers. Condensed Milk Co........ :
it, after I have made a careful stud Sifter, flour, W. M. Viser.................. OvEiaEs thiln easlly. Sand Torcataiog. - - ¢ D pilatory, ey laske. .
o y Signal.  See Train signal. WILI IA'\Iy. BRO Ith 8. I)(.;l'ls, Ha‘mbml'g\-.r & Co........
of his case. Photographs and let- Singletree hook, T. S. Young ALIAMS S., Ithaca, N. Y. Dry "E“Od‘\' curtain named, F.
ters kee tantly inf 1 Slide opening. . J. B . lll,“ goods, certain lm‘med, J. H. Poor. : 38,102
p me constantly 1iniormec " . — Explosives, & - Ex 38,136
. Sowing machine, seed, D. ) Explosives, fuses, 1 electric batteries, ce
of LD puplls, PIOBTESS, /50 that I ghool h'h\l{‘} II (Fll I.lllit . 697 ez = (ta.\n‘llt n':unlcl';l‘ Lilll!;:n o&ecRdIcld '}II’O\L\(I:;I Cvotl- 38,187
can tell just how they are getting Tt Gt T © 497577 | of Wood and Metal Workers, with- Fabrics, certain named, G. Willis.......... 35100

out steam power, equipped with Ifabrics, woven cotton, A. M. A. Richardson 38,099

along as well as if I had them at Stacker, 8. F. Weaver, . . il | Fire extinguishing compounds and fire  pre-
Y Stacker, pneumatic, I. L. Norton .. b i = f‘ 5 & ?, . Ik rq. pre- .
my side. All my hard-won exper- Steam Doiler. J. S, Stevens.............. . 697,561 zAAR(‘:hII-lEISEgeo.r POWER |] v\" B | r, i tivEaly powdgc forty, ©. A Dtiels. 218,138
. . - . walic il RCA y e ay, W. 8. Hart.............. 38,117
ience is at my puplls’ service. [ Steam ‘;‘ nerator, cuml‘umd water and  fire on w lower bids o d giv Groceries, certain named, G. K. McGaw & Co. 38,111
. . . tube, T. R. Butman................... 697,606 gllot lo %ﬁt(; sthen jgli(s, f’{’ 'Rlee Gum. chewing, New York Vending Machine
Q “ator g 5 reater pr. n work. Machines ‘ N g 1.
am doing this thing myself. btCa?ﬂ;.tﬁf"?:,,-',to',\s_’ Gal_p:lr;?‘l‘aht‘ulsmf-?l ........... 607,838 | Sent on trial it desireq.  Ciatalog Free. Mo b f R e LR
No apparatus is used in my Steam  lines,  automafic drip for, 1. TI. W. F. & JOHN BARNES CO. pdical tablete “for rhaumdtism, fgout, aud
: BIAKELY e eeeeensonniiaean i eeans GO7,932 Extablished 1872, Tadibed, Hisausge, . R G- “Hinz
method. It is a svstem of exact Steel plant, Bessemer, Me(ullough & Ilolm- 1999 RusY ST., ROCKFORD, ILL. TECT Tapper B corns, catt
i i ‘o1 hoe ..... %8, ... R e 697,740 icine i s for + the cure e
and scientific physical cqlture‘for Steering apparatus for ships, eleetrical, B. WE MAKE A SPECIALTY OF ey amen diseasen T MelSatnd. <o 38,126
husy people who use their brains. B S 00742 | GREY IRON CASTINGS |k, condensed, Helvetia Milk Condensing!
It hel n d nt k Step structure, H. W. Beardsley .: . 697,434 Co X L 38
19 psll}lek and women 1o wor Stock ringer, A J. Spencer......... . GOT.5H509 ' FOR AUTOMOBILE WORK Mineral water.  Atilena Co :
and 1ink. tool, adjustable connter, A. er 697,911 h 1 X X ;
tO t . Stopping or starting device, Eaton & Reed. 697,707 UTICASTEAM ENGINE AND BOILER WORKS Pum‘tvn?tned L‘e‘;:]lt‘éol(‘ddemmdr ......... 38,132
Write to me and I will send you Store fixture, E. B. Sanders................ (07.665 UTICA, N. Y. Paints or paints for metal and composition
booklet telli ticu- Stove, heating, T. M. éndmstm: ........... 697,428 roofings, roof, Dayton Ielt Roofing Co.... 38,133
a hooklet telling you more particu Stove, heatlng and cooking, .J. (. Parmerlee 697,876 | . Paper, cover and Iaid writing, Peninsula
larly what I can do to make men Stoyk, Beatingfjcooking, dnd buking, B €. oo U A I E o PAPEL CO. v vevaerneannnnns g o 38,097
. B et ANt Y07 erfume, Mellier Drug Co.................. 38,123
and women hysicall erfect‘ as Stove, sawdust burning, Canode & Wooley.. 697,444 MUTURS i ¥
1 D VSl fy 152 Suspenders, I. WechSIer. . .........cee.nsr. 697,905 Regedics (oM Slsscy ﬁf“rlt(.':" B S
well as giving you information con- Suspenders, J. P. Heiser. ... ... L 6916 Nl GG Oy Hae L 38
] ablet. Altermatt & Van ne . 7,773 e
cerning terms. Address Tail and rein guard, combined, C. Daniel... 697,458 LGl l’g“é‘ilrﬁ“’ and Shee(;)hl(]r)llil]]dlilqil.l 1o G
szl;“fr?‘r S(EOI‘iélg ﬁgl'ﬂﬁea(clyliqllids under pres- RO spe(‘:dlfnisnl;ne engines COwrnrannn e . 38,131
G L. Bl Qi UEL ) of their class upon Sheetings and drillings, Loray Mills..38,104, 38,105
The Rohert Fitzsimmons Telegraph sounder, G. (‘-l‘ee"-- 697,619 the market. Sheetings and drills, H. Norden............. 38103
. %T;L(:Il,}:gnz‘lec‘?llCNSP\ili (é;:i"gig Made single, double, and triple | Shirtings, sheetings, and drills, E. L. Suffern 38,106
1 et cylinder. both two and four Shoes and hose, Chbambersburg Sboe Mfg. Co. 38,110
|I1$tltllte Of PhYS|ca| cll|tllre Thl“ coupling, C. CF Bmdle% : . b?i,bﬂj cycle,ranging from1to 40 H. P. | Silks, dress, Liberty Silk Co................ 38,098
Thill coupling, W. F. Scbaeffer..... - 697,667 Catalog for the asiing. Soap, soap powder, and detergents, toilet,
Threshlng machine, I'. P. Sutton 697,563 9 :
L , . . ¥ . ;)w Q- laundry, and dry, Lever Brothers...... 38,122
Bensonhurst, New York R T S oL 2 e Trﬂscnn Bnat Mr G" Spoons, J. B. & S. M. Knowles Co. . 38,096
‘Ti:‘g gnzll)‘:;;itlc o ljus'i‘l:)’u‘u'ié”” . ((;i):f’sﬁfl g. 9 | Varnishes, F. Happell............ . 38,130
) , C. .
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Tire, pneumatic vebicle, B. Greene........ 697,621
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TRICYCLE

RUNABOUT/ $
AUTOMOBILE

& LAUNCH| J

UNQUESTIUNABLY THE LARBEST AMERICAN MANUFACTUHEHS
LRTHINAS WoTor €0, 100 Broaomay Bureng MY

CORK WALLS AND FLOORS

as well as Cork Ceilings, are now in vogue among up-to-
date architects and builders on account of Lheir durabili-
ty,artistic beauty and economy. X
NONPAREIL CORK

is water-proof, sound-proof and

erm- proof; a non-conductorof

eat or cold; nois elessand sani-
tary and is excellent for deco-
rative ceilings and walis and
for the floors of houses, churches, schools, etc., and
the decks of yachts, etc.

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

‘“ WOLVERINE”’

Gas and Gasoline Engines
STATIONARY and MARINE.

2 The “Wolverine” is the only reversible
MarineGas Engine on the market.
L , It is the lightest engine for its
%, Thgaan/ power. Requires no licensed en-
¥ “ 5 1 gineer. Absolutelysafe. Mfd. hy
e B~ WOLVERINE MOTOR WORKS,
12 Huron Strect,

Grand Ramds, Mich.

ACETYLENE LIGHTING

Reduced to the Most Efficient,
Safest, Simple and Econ cal Use.
We guarantee our mact s perfectly
automatic in action, to extract all the
gas from the carbide, and absolutely no
overproduction or loss of gas. Ap-
{)}ruved by the various Boards of Fire
nderwriters. Standard sizes 10to 150
lights. Exclusive territory given t
responsible agents. Correspond wnh

Nlagara Falls Acetylene Niagara
Gas Machine Co., Kalls, N. Y. & Can.

Cash for REAL ESTATE

Do matter where it {s. Send de-
scription and cash price and get my
wonderfully successful plan. W. M. TRAN-
DER, North American Bldg., Philadelphia, Pa.
““TANDEM”’ and “PEERLESS’’
Gas & Gasoline Engines

Write for particulars
Northern Engineering Works,
641 Atwater St., Detroit, Mich.

THE « QUEEN”” DRAWING PENS,
SCIENTIFICALLY SHARPENED.

QUZ[N&FU

GUEEN 2 (0.

&

All Queen Pens are sharpened by experts who have
had many years’ experience in making and sk arpening
Drawing Pens. Only the finest English Steel is used in
the Queen Pens, and they are hand-made and carefully
tempered by our improved process. QUEEN & CO0O,,
Inc., Mathematical, Engineering and \cxentlﬂc Instru-
went Makers, 1010 Chestnut St., Philadelphia.

TOOLS

Send for Free Catalogue No. 16 B.
The L. S. Starrett Co., Athof, Mass., U. S. A.

HOLDTZN
"REAL ESTATE TRUST BLOG PHILA, PA.

EGEALED ICE MACHINES

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT-2.1399.

PERFECT PUMP POWER.

is attained only in the
TABER ROTARY PUMPS
They are mechanical,
simple and durabie. W il
pump hot or cold fluid,
thin or thick. Requires
no skilled mechanic. Most
power at least cost. All parts
2 interchangeable. Made of
iron, steel or hronze. Can be
driven hy belt, motor or en-
%me attechment. Large Illustrated. Cntaloglw Tl’e
ABER PUMP CO., 32 Wells St., Buffalo, N U.S.A.

GASOLINE

ENCINES

Marine & Stationary
from 1-4 to 16 H. P.
A thoroughly satisfactory engine
at a moderate price.
‘Write for catalogue.
THE CLIFTON MOTOR WORKS,
233 K Clifton Ave., Cincinnati, O.

S

Bench Lathes

have a large line of attachments.
__Cut shows milling attachment as
cpplied to end of bed of lathe.
onverts lathe into first-class
small miling machine.
Send tor catalog.

"
’«U_ WALTHAM WATCH TOOL co.,
’ Springfield, Mass.

MACHINE WORK WANTED

Have your Vlmlels of Engines, etc., made, and small
achine done in a thoroughly equipped ma-
chine shop. Esumntes cheerfully given.
H. BARTOL BRAZIER,
Engineer and Machinist, Manutacturer of Gasoline Vehicles,
1811.18-15 Fitzwater Street, Phlladelphia, Pa.

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

FORBES

/-5~ PATENT DIE STOCK

naller sizes proportionately
Send for Cataleyuc.

““THe CURTIS & CURTIS CO.

No. 30
Range }4-2in. K. & L. € Garden St Bridgeport, Conn.

Vehicle hrakes, F. F. Weston...............
‘Washing compounds, Phoenlx Chemical Co..
Water, spring, G. J. Carney........coccnn.. 38,118

LABELS.
“Antiseptic Health Fabrie,”” for fabrics, J.
L Gveen L 9,079
‘““El Pagado,” for cigars, A. C. Henschel
(320 (O 500608600 080800080000080000008EEER00 ,080
‘““La Flor de Luis Martinez,”” for cigars,

Martinez & Hedesa Co.................. 9,081
‘None Such Furniture & Floor Polish,”’ for

furniture and floor polish, G. W. Saums. 9,082
“Snyder’s All Food Emulsion,”’ for a medicine,

T 0 G S 8008800 0885 an 00 doBaaang 9,083
“S“mds Great Tonic and System Renovator,’
for a medicine, Sword Medicine Co...... 9,084
PRINTS.
‘““Drexel Box,” for overcoats, Kuh, Nathan
2t O E o o O P P 490

‘‘Erdman’s Absorpton Food Sachet,”” for an ab-

sorption food sachet, Erdman & Co........ 494
““‘Spring C]othmg and Appalel ’ for clothing,

WAL C. BBoth- ..l oo el s reaane e oe e 489
““The Harvard Sack,” for sack coats, Kuh,

Nathan & FiSCher CO......u.ueeusnn.nnns. 492
“The Kenmore Sack,” for sack coats, IKuh,

Nathan & Fischer Co...................... 493
‘““The Mansfield,”” for overcoats, I<uh, Nathan

& FUSChEr COuuvnrerreaes e 491

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 fromn
this otlice for 10 cents, providel the name and

number of the patent desired and the date e
%lVE‘I{] Address Munn & Co., 361 Broadway, New
or

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

NEW BOOKS, ETC.

HINTS ON PLAYING THE JANE NAVAL WAR
GAME. (Naval Kriegspiel.) To-
gether With All the New Rules and
Official Changes. By Fred. T. Jane,
inventor of the game. London:
Sampson Low, Marston & Co. 1992,
Pp. 47.

The Naval War Game, or Kriegspiel, was
designed to enable the players to realize as
close a slmulation of real warfare as is pos-
sible. The idea of the game is that any naval
officer should be able, without any knowledge
of the game, to direct the evolutions of the
fleet. It is described by the author as the
antithesis of chess, billiards, ete., in that inere
proficiency of moving, and so on, does not en-
tail victory, which depends upon the skillful
handling of the fleets. The game is played
with miniature models of the various warships
of the world on boards marked out in squares.
There is a code of rules drawn up, and a sys-
tem of awarding points. That the game gives
a very close approximation to actual naval
warfare conditions is proved by the fact that
it is enormously popular among the navies of
the world, practically all of which have of-
ficially adopted it. The hints on playing the
game are designed to familiarize the players
more completely with the true intention and
scope of the game. \We notice, by the way,
that in the sum total of points given to the
various warships of the world, the “New Jer-
sey' comes as first with 116 points, the “King
Edward” of the British navy and the “DBrin™
of the Italian navy next with 104 points.
There is a mass of information in this work
which would be of interest to those who follow
the growth of our navies, but who have no
intention of playing the game itself.

EXPERIMENTAL  SOCIOLOGY. Descriptive
and Analytical. By Frances A. Kel-
lor. New York: The Macmillan
Company. London: Macmillan &
Co., Ltd. 1901. 16mo. Pp. 316.

The author, who, as the title page informs
us, is a graduate student of the University of
Chicago, has produced a book which is devoted
primarily to the study of methods of the in-
vestigation of delinquents and their treatment.
The author recognizes that what has been
done is not a complete study. DBut taking the
book for what it is worth, it certainly should
secure interest. The information which has
been collected is 1)1'es9nt'ed in such an attrac-
tive form that the reading of the book is
more agreeable than might be expected from
its title.

ALL Tie WorL)'s Frcirine SHIirs. A
Practical Naval Annual for Practical
Men. By Fred T. Jane, inventor of
the Jane Naval War Game. New
York: Harper & Bros. 1901. Pp. 397.
Illustrations.

This work is by far the most complete naval
annual in the world. It is also the most
practical and technical. It contains a photo-
graph of every warship in the world, also a
deck plan and sheer plan on which the posi-

tion and thickness of all the armor, and the
position and caliber of every gun are indi-
cated. There are also two silhouettes of every

warship and also of every merchant ship that
might be of service in war. On the same page
with the photograph and the plan of each ship
is a table giving the leading dimensions of the
vessel, the size and character of its guns,
thickness and nature of its armor, together
with its speed, fuel supply, etc. There are
also articles on the year’s progress in gun-
nery, marine engineering, armor, torpedoes,
construction, strategy, tactics, signaling, etec.
For the use of officers at sea it is a particularly
valuable work, inasmuch as there is crowded
into its pages matter that would ordinarily
require several volumes for its presentation.

(Continued on page 302

per box containing eight tablets.
ink that would cost 1oc. at the stores.

Over two thousand testimonials from Banks and Business Men.
sample tablets and full particulars of our offer to Agents.

THOMAS A. EDISON, JR., CHEMICAL CO.,

WE TRUST YOU

For one dozen boxes THOMAS A. EDISON, JR., INK TABLETS
For you to sell at 10c, a box, retain your profits and remit us the balance, and if we find you honest
and industrious we will offer you such inducements as will enable you to earn money very rapidly.
THE WIZARD INK TABLET sells in every home and every business house.

They retail at 10c.

Each tablet when dissolved in water makes the same gquantity of

Made in six colors. Write for

31-33-35 Stone Street, New York, N. Y.

'zSPENCERIAN *

349 Broadway, New York.

SELECT A PEN

Suitable for your handwntmg from a sample card of 12 leading num-
bers for correspondence, sent postpaid on receipt of 6 cents in stamps.

SPENCERIAN PEN CO.

ATSPENCERIAN
wPEN.CO...

2000 Revolutions a Minute!

FAN 1%

Measurement 10 inches.

Throws air equal to any $15
electric fan.

RUNS BY WATER.

Can be connected in any
room or to any spigot.

Fed by i inch Hole.
Descriptive Circular free on request.
AGENTS WANTED.
DELAWARE RUBBER COMPANY,
631 Market Street, -  Philadelphia, Pa.

Su USE GRINDSTONES ?

{f s0 we can suppiy you. Al Sizes
mwonnted and unmounsed. always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purpeses. I¥" Ask for catalogue.

The CLEVELAND STONE CO.
2d Floor. Wilshire, Cleveland, 0.

MATCH FACTORY.—DESCRIPTION

of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113, Price 10cents. For sale hy Munn &

Co. and all newsdealers.

BOGART GAS ENGINES

Douhle Cylinder, 50 h: p.
and upward.

FARRAR & TREFTS,
Steam Engine &
Boiler Works....

5 to 56 Perry Street,

BUFFALO. N. Y.

Catalogue on application

buys hest bell outfit huilt. Easy
put up and an up-to-date con-
vemence Wesell
Bells, 32c.; dry batteries, l5c.; wush buttons, ?c; [nsu-
lated’ wire. 30c. 1b; ]amps. 35¢c. Write for price list.
LIBERTY ELECTRICAL SUPPLY CO.
136 Libherty St., New York

‘We want to send you
a circular of the

Rich Handy
Drawing Outfit

It is a time saver for the
Draughtsman, and an aid
to the learner.

Circulars free.

J. & (. RICH, 125 N. 6th
St., Philadelphia,l’a.,U.S. A,

‘ i’
| lhil#&h’”u“u‘ )\

|2 BATTERY CALL TELEPHONES for $5.50

Guaranteed good for 600 feet metallic circuit.

2 GENERATOR CALL TELEPHONES for %8.350
Good for 3 miles single iron wire, batteries included.
Sent C. O. B. if $1.00 is sent with order for express charges.

Telephones guaranteed satisfactory or money refunded.

FARR & FARR, 119 W. Jackson Blvd.. CHICAGO

If you want the best CHUCKS, buy Westcott'
Little Giant Double Grip
, n Drill Chuceks, Little Giant
.‘ Drill Chucks

Improved,

‘| Oneida Drill
Chucks, Cut-
ting-off \
Chucks,Scroll \§
Combination
Lathe Chucks, Geared
Combination Lathe Chucks, P]mn Universal Lathe
Chucks, Independent Lathe Chucks. b
Westcott Chuck Co., Oneida, N. . S, A,
Ask for catalogue in English, French, Spawish or German.

FIRST PRIZE AT COLUMBIAN EXPOSITTON, 1893.
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In view of the present discussion of signal
systems, which has been aroused by the recent
accident in the Grand Central tunnel, New
York, the above work, which is from the pen
of a practical railroad man and one of the
editors of a leading railroad journal, is par-
ticularly timely. The subject is treated in a
most thorough and practical manner, and is
fully illustrated with half-tone engravings and
line cuts, the latter being freely lettered and
very completely described in the accompanying
text. The drawings are very clear, both the
smaller illustrations showing mechanical de-
tails and the general plans of yards and sig-
naling installations being worked out with a
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ing to be desired. The work is clearly written,
and covers the ground with great completeness.
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N. II. & . Railroad. The last five chapters
are devoted to descriptions of the various sys-
tems of interlocking. While the work is
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intendent, it should be in the hands of every
railroad man whose duties necessitate his
familiarity with signals and their operation.
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cently made with the object of showing the
best methods of dealing with coal for the pur-
pose of steam raising. and, lastly, a summary
of the law as it relates to the smoke question.
This scheme, both simple and logical, has been
carried out thoroughly. The illustrations in
the Dbook might well be improved; but the
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book is ever published in a second edition we
trust that he will substitute ‘*‘registered” for
the inaccurate ‘“copyrighted.” On page 49 the
author refers to the Patent Office Record, a
publication with which we are not familiar.
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far the most valuable portion of the work is
an excellent list of registered (‘“copyrighted,”’
the author calls it) trademarks for soap. That
list expiates the sins mentioned.
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The authors of this book are men whose
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istry of dyeing. Theirr work seems to be a very
complete lexicon of such dyes and mordants
as are used in the dyeing and printing of
calicoes. The dictionary will probably be of
great practical value in the laboratories of
color chemists. To many perhaps the lack of
a method of applying the dyes and mordants
will be felt; but such methods will be found
fnlly described in the ‘Manual of Dyeing™ pre-
pared by the same authors.
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This is the second edition of a work which
has proven of rare value to the sanitary en-
gineer and to those who have been in any
way interested in the water supply of large
cities. In the present edition additional matter
dealing with recent water problems and sand
filtration has been included. The first chapter
has been rewritten and new matter incorpor-
ated. In its revised form the book should
certainly meet with a favorable reception.
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First Edition. Pp. 16.
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M. and S. J. write:
or steel is properly cleaned before
with nickel, it can be burnished like silver
without peeling or stripping, therefore, the
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goods, as the loose nickel will come off.

(8588) C. W. asks: Please inform me

as to the difference between an aneroid and a
holosteric barometer. A. 'The word aneroid is
from two Greek words meaning without ligquut,
and the word holosteric is from two Greek
words meaning wholly solid. They are two
names for the same thing. There is no differ-
ence betweer them.

(8589) E. W. F. asks: We have a co-
operative telephone system in operation here.
One of the wires from the central office ex-
tends six miles to a neighboring town : and for
one mile of its distance it runs parallel to a
wire used by the electric lighting company,
and carrying an alternating current of 2,200
volts. At night, when the current is on, the
induction is so great as to interfere with the
use of this -branch. The bridging system is
used in connecting the ’phones’; one wire over-
head and a ground plate for each instrument.
Seventeen telephones are connected
way on the line.

If iron
plating

(8587)

te a point beyond the termination of the electric
light wires and grounding the end, using it
as a common ground for all' the instruments?
Is there a better way of overcoming the induc-
tion* A. The only way to completely remedy
your difficulty with the induction of the alter-
nating current along your line is to use a
metallic circuit frequently crossed, as is” done
with the city lines and the long-distance lines.

See Hopkins’ “Telephone ILines and Their
Properties.”
(8590) H. O. writes: Can you give

us a formula for a preparation for the temper-
ing of mill picks? A. The treatment of mill
picks before hardening is of far greater im-
portance than any hardening preparation other
than salt water, which is the only menstruum
that we can recommend. No hardening solu-
tion can recover the lost properties of steel
that has been overheated, burnt corners of mill
picks, or hammering at above or below a full
red heat. Cyanide of potassium dissolved in
the hardening water or powdered and sprink-
led on the red-hot point before dipping. or even
common soap rubbed on the pick before heat-
ing, are used by experienced men in the busi-
ness.

(8591) J. G. B. asks: 1. The theory

of electricity as commonly accepted by the
most prominent scientists. A. 1'he theory held
by scientists is that electricity is a disturb-
ance of the ether of space. 2. Why should a
sounder have a resistance equal to that of the
line? A. 'The sounder is in the local circuit,
and not in the line. Its resistance is usually
for 2 to 5 ohms. 3. Is it amperage or cou-
lombs that decompose an electrolyte? A. Am-
peres are sometimes measured by the amount
of metal they deposit in a second. Coulombs
are the product of amperes by seconds. 4. If
a sufficiently sensitive voltmeter were connected
with the terminals of a Ruhmkorff coil, hav-
ing a 1 em. spark, what would be the registered
voltage? A. The voltage of a spark of 1 cm.
is from 14.000 to 15,000 volts. 5. Is it the volt-
age or amperage that shock animal tissue?
A. The voltage furnishes the power to force the
amperes through the body. Joth are neces-
sary to the shock. 6. llow does evaporation
from ocean produce electrification of the vapor?
I have heard the following theory advanced,
but would like your opinion on it. "The ocean
possesses equal -+ and — electricity. When a
drop of water turns into vapor,
surface is so great that the charge becomes
less dense per unit surface than the earth,
and so becomes negative. A. The process of
electrifying the air is not understood. Till
something is known, one theory may be as

good as another, if it is satisfactory to the
person accepting it. 7. In all long-distance
polyphase current lines, where the voltage is

perhaps as high as forty thousand, is not the
| amperage a fraction? A. The amperes are pro-
portionally lower as the voltage is raised in
long-distance transmission of electricity.

in this |
Could this difficulty (induc-
tion) be overcome by stringing another wure
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The Science of Psychratism teaches thesuperior power of the mind and
enables men and wenien of all ages and conditions to so self-develop their
latent powers that they cannot only become wasters of themselves, hut

of others and the conditions under which they work and live.
Vernon’s 100-page hook

Trof,
¢ Psychic Phenomena of

the 'I'wentieth Century”’ SENT FREE

postpaid, if you address
VERNON ACADEMY OF MENTAL SCIENCES,
occupying famous WARNER OBSERVATORY BLDGS,
2207 East Avenue, Rochester, N. Y.

LEARN
TO WRITE

A Big Help in Your Present Position
and Ilelps You to a Better Position.
Ad. Writers are earning from $1506 to 810,000

world to-day. brigat future. Good demand. Taught Buccessfully by
Mail. Edw T PageandSam’l A Davm founders original school adver-
tising,goleinstructors. Empl i ylooking
to ourinstitution for available tnlenz 64 pages of particulars d
free. PAGE DAVIR 0., Suite 20167 Adams St., CHICAG

GASOLINE AUTOMOBILES. — VALU-

able illustrated articles on the dbove subject containing
many details of the mnmrs and vehicles, are contained
in SUPPLEMENT Nos. 109 -70. 1293 and 1311,
Price 10 cents each. For sule by Munn & Co.and all
newsdealers.

Shlppm from
Columbus

We will give you the wholesale price on any buggy,
surrey, phaeton, or other high grade vehicle that we
make at our factory. This price will be actual factory
cost with & small profit added. You can buy from
us on the same terms that the jobbers buy from the
carriage factories.
two profits are saved, and

Get the Benefit

Satisfaction is guaranteed—if you are not satisfied
with your purchase, return the carriage to us and we
will pay freight charges both ways. We have also in
stock a full assortment of harness and other horse
equipments.

The Columbus Carriage & Harness Co.

8t. Louis, Mo.
P. 0. Box 54.

@ THE €
FOUR-TRACK
@ NEWS ©

v
A MONTHLY MAGAZINE
OF TRAVEL AND EDUCATION
“Published by the
Passenger Depariment of the
WNEW YORK CENTRAL ¢ HUDSON RIVER R.R.
Scturs pErCoPY 50 CENTS PERYEAR

Fifty cents a year._Send fivecentsforasame
Ele cop to George H. Daniels, G. P. A.. Grand
entra, Stahon, New York.

By our system of selling direct

YOU

‘Wrrite for full illustrated catalogue.

Columbus,

§ Writetoneareatoffice. § [Holumbus, 0.

TYPEWRITERS

Absolutely New MANHATTAN at much less than
manufacturers prices. Second-hand, all makes. Send
for Catalogue.

F. S. WEBSTER CO.,

WE HELP

333 Congress St., Boston. Mass

Inventors.

THE

Vororrag ASSISTANCE Factory
Electrical, OF A Equipped
Mechani- M cOMPETENT ENGINEERING [ "t the
cal and DEPARTMENT Latest
Scientific GIVEN TO Tools and
Apparatus INVENTORS Machinery
FREDERICK z PEARCE,

216 William St., New York

METAL POLISHES.—FORMULAS FOR
Putz Pomades, Pastes, Liquids, Powders and Soaps, for
polishing metals, are contained in S(‘IE\TIFIC AMERI-
CAN SUPPLEMENT Nos. 1283, 1288 and 1289,
Price 10 cents each from this office and all rewsdealers

There is Risk of Personal
Injury in Working
Around Machinery

Accidents usually mean loss of
income. You can secure for your-
self a weekly income while dis-
abled by taking out

An Accident Policy

in The Travelers Insurance Com
pany of Hartford, the oldest Ac-
cident Company in America and
the largest in the world. These
i)ohcla guarantee large amounts
or loss of legs, arms, hands, feet
or eyes. If death ensues. a stated
sum is paid.

The Life Policies

of The Travelers Insurance Com-
pany appeal particularly to busi-
ness and professional men because
they furnish straight life insur-
ance at the lowest possible cost.
T'ravelers policies are issued on
the stock plan and the net cost is
known in advance. The difierence
between the lower cost in the
‘I'ravelers and the higher cost
in the mutual and dividend-pay-
lllg compames remains in your
pocket a8 a dividend in advance.

Agents in every town; or 1write
for interesting literatwre.

The Travelers
Insurance Company

the change ot'}

Hartford, Conn.
(Founded 1863)

SEALEI) PROPOSALS WILL: BE RECEIVED AT
he Office of the Lighthouse Engineer, Tompkins-
vxlle, N. Y., until 1 o’clock P. M., May 9, 1902, and then
0 ened, for furnishing miscellaneous aruicles for the
hthouse establishment for the fiscal year to end June
30g1 903. LNy urmdtmn aud specifications may be had upon
% plicatien. MAJ. OSSELIL, U.S. A,
Third Lighthouse DISU‘ICL

LS

7£D 1867

Engineer

CHICAGO MODEL WORK
{79 £, MADISON ST CHICAGO, 1L

WRITE FOR CATA LOGUE OF MODEL SUPPL

Factory Machinery, W.E. WILL]AMS,
Mfr., 217 South Clinton St., Chlcago U.S

MATCH

ORK . BMALL |
STENCIL WORKS 100 NASSAU

NDV'ELTIES & ETC. NEW %0

Experimental & Model Work

Cir. & advice free. Wm.Gardam & Son.45-51 Rose St.,N.Y.
For Sale. Castings for 2x4 Corliss ISype engine, with

blue prints. Send for circular. E. A. SIKES, Leck Box
4, Cherry Valley, Mass.

NOVELTIES & PATENTED ARTICLES

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

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators

PROVIDENCE, R. L. -

M U DE AND FXPERIMENTAL WORK.
An engineering departient and a thor-
eughly equipped laboratory at your ser-

vice. Lawyrence a immerman, Electrical and

Mechanical Engineer, 106-110) Centre Street, New York.

MODEL MACHINE & Experimental

WORK. PATTERN SHOP.
GEO. KIRKEGAARD, Mechanical and Electri-
cal Engineer, formerly with 1'hos. A. Edison, 514 Pearl
Street, corner of Centre, New York City.

FOR TALKING MACHINES

H O R N Crane Bros., Mfrs. Westfield, Mass.
Magical Apparatus.

K Grand Book (‘dtdloﬂue Over 700 engravings,
25¢c. Parlor ‘I'ricks Catalog e, fI'e
MARTINKA & CO. Mfrs., 488 Elxth Ave., New Vork.

MUDH.S [& EXPERIMENTAL WORK.

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

MACHINES, (/OPIISS Englue
and Bonlers’ Machinery. ﬁ VILTER
MFG . 899 Clinton Street, Milwaukee Wis.
B t Drymg Mnclunes and Coﬂ'ee Hullers.
Esmbhsbed 1879. E. WORRELL, Hannibal, Mo.

NEW YORK

MRS. LORD,

SHOPPING by a responsible and
experienced lady. Send for circular.
125 East 23d Street, New York City.

1 Pay The

Will ship C. O. D. to any station in the Tnited States for

The “WILLARD STEEL RANGE”

Has 6 8-in. lids. oven 17x12x21, 15 gallon reservoir, large warming closet, duplex
grate, bums wood or coal. welghs 400 1bs.,
GUARANTEED TO BE AS REPRESENTED.
circulars and testimonials from parties in your section who are using one.

Freight » $2 5

lined throughout with asbestos.
Write for free descriptive

WM. G. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo.

AGENTS WANTED TO SELL

FOR CASH OR ON CREDIT.



Scientific American

AprIL 26, 1902.

YT T I I

EXCLUSIVE EXCELLENCE.

The 1902 Winton product is the finest creation upon
the automobile market. combination of all strne-
tural advantages. Thoroughly reliable under all con-
ditions of service.

Touring Car with Tonneanu Detached.
Our Catalog may help some.
THE WINTON MOTOR CARRIA(G E\

CO.
486 Belden street, Cleveland, Ohio, U. S ’
Branches in New Yerk, Chicago, I-Eosmn Phidel phia.

STEWARD'S WONDER

The Exponent of Highest Art in

Sample25c.instamps
Ask for car.ulloI"ge C.

ACETYLENE BURNERS

STATE LINE MFG. CO., Chattanooga, Tenn.,
O"Cnambers St.. New York.

NEW ENGLAND WATCHES

have a world-wide reputation
gained by results as accurate
timekeepers. We make all
sizes and styles. We sell only
complete watches. Catalogs
sent on request.

NEW YORK WATCH CO.

37 & 39 Maiden Lane, 131 Wabash Ave.,
New York Chicago.

Claus Spreckels Building, San Francisco.

YouPay Your Money
Take Your Choice

It's either

HARTFORD

SINGLE TUBE

o- DUNL,OP

DOUBLE TUBE TIRE

The Hartford Tire

has withstood all competition as the speedi-
est, most reliable, long wearing

Single Tube Tire

ever manufactured: the tire for every kind
of tire-equipped vehicle

The Dunlop Tire

by its ease of manipulation, and its wonderful
resiliency, is the universally preferred

Double Tube Tire

wherever such tires are used

The Hartford Solid Tire

is made with the same uniform quality that charac-
terizes our other product; our reputation
will not permit of our making
any inferior article
We have instock and will supply the proper size and proper

weight tire for every kind of wheel. Let us send you ez-
pertadviceregarding the tires be;l adapted tovour oeeds

The Hartford Rubber Works Co.
Hartford. Conn.

. RIVETT LATHE

j From $100 to $1700 Each,

GOLD MEDAL

AT THEPAN-AMERICAN EXPOSITION,
§#"Send for new Catalog.&8
Faneuil Watch Tool Company,
BRIGHTON, BOSTON, MASS.

|
|

Waltham Watches.

“ Punctuality is the politeness of

kings.”
¢* The Perfected American Watch,”” an illustrafed book

of inferesting information about awatches, will be sent
free upon request.

American Waltham Watch Company,
Waltham, Mass.

One Man Equals Five

when it comes to applying paint.shingle stain or white-
wash, if the one man works with PATTON'S AEREO-
PAI\TER. It pays for itself right away ir used for interior
whitewashing of factories and exterior painting of large
warehouses and outbuildings. Requires no more paint

than bhand painting. Does good work. Uset

Aereo-Painter

for applying TOR-ON shingle stain and you have a com-
bination of efficiency and economy that cannot be beaten.
Circular on application.

PITTSBURGH PLATE GLASS CO., General Distributers,

PATTON PAINT CO., 227 Lake St., Milwaunkee, Wis.

'PRESIDENT|

Moves when you do. Adjusts itself to
every bend of t 19 bod Every pair guar-
anteed. Look “President” on_the
buckles. ’l‘nmmnuzs can not rust. New
model now ready for men of heavy work;
also amall size for youthis, Price is_50c. t
your dealer hasn’f got them, send us the

nce and we will send you a pair. We pay

he postageand you get the very latest designs.
€. A. EDGARTON MFG. 00.,
Box 222, Shirley, Mass.

VRSN

l L uUBRICATES
ANYTHING"
ou anmums - CHBESYS o

Zhemost satistfactory cemenz‘zy /]l made:

TTHE

THE GRIFFIN MILLS

RIFFIN

purpose will produce 50,
a day, or over 15,000,000 barrels a vyear.
mill approaches such a record, because no other mills
begin to work as cheaply or as satisfactorily.
for our illustrated descriptive catalogue.

MILL

which we have sold for this
000 barrels of Portland cement
No other

Write

BRADLEY PULVERIZER €0, BOSTON.NEW YORK.CHICAGO.

ft
1

YOUR BANK ACCOUNT IS IN DANGER

LINES LIKE THIS

WHEN STAMPED BY THE PROTECTOCRAPH, WILL CIVE YOU POSITIVE
PROTECTION ACAINST CHECK RAISERS. WRITE TO-DAY FOR BOOKLETS.
G. W. TODD & CO.,

EXCHANGE ST., ROCHESTER, N. Y.

\J E SS OLS. SE\NESLTH[ \”:m'(

ETC.
wh JESSOP & SONS (4] 9| JOHN_ST. NEW YORK

Scales

Money.

Cracks in Floors

Are mls;ghtly, unclean - and unsanitary.
Grippin’s Waod, Crack and Crevice
¥illev is the only perfect and permanent
remedy, and is conceded te fill a universal
want. A clean paste, easily and quickly
applied. Adapted to all kinds and condi-
tions of wood. Averagecost about
= $1.00 per roem of 200 square feet.

All varietles m 10west prices. Best Railroad
Track and Wagon or sStock Scales made.
Alse 100u useful articies, inciuding Sates,
Sewing Machines, BleCleP Tools. ete. Save
Liscs Free. CHICAGO ~CALY Co., Chicago, Hl.

Write to-day for our booklet and TOL’S
testimonials. Enclose stamp. RECORDING |NSTRUMENTS
“ GRIPPIN MFG. CO. M Pressure Gauges, Vacuum Gauges. Volt.
| \ D C d j§ meters, Ampcremeters, Wattmeters, and
h]lm"(rnks with our ept. C., ‘I hermometers, make continuous records

Day and Night. Will hay for themselves.
Every instrument fully glmlan}eed and
sent On {}daVﬁ trlul g~ Send for Ciren- i
tars and Specimen (hart

The Bristo]l Comvany Waterbury Conn. | H
NILVEK MEDAL PARTS EXPPOSITION. |

CRUDE ASBESTOS

AND ASBESTOS FIBRE

mines and works, | R. H. MARTIN, |

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

Newark % New York.

Columbian Spirit.

TRADE MARK.

A Chemically Pure Methyl Alcohol. Price in bbis.
and 4% bels., $1 50 per Eall(m Columbian Spirit eannot
be taken internally, but for manufacturing purposes 1s
the equal of alcohol. It is a water white spirir testing
99 per cent. of pleasant odor and free from impurities.

MANHATTAN SPIRIT CO.
Sole Manufacturers, BUFFALO, N. Y,

Patent Applier.

—=GASMOBIL E==

STANHOPE. SPECIAL, SURREY and TONNEAU BODIES.
12 and 25 H. P. SPEEDS, 25, 30 and 40 MILES.
HIGHEST FINISH. BEST WORKMANSHIP.

IMMEDIATE DELIVERIES

9,

Marion, Jersey City, New Jersey

CHARTER ENGINE

AUTOMOBILE COMPANY OF AMERICA ]

Any PLAce
By Anv One
FOR ANY PURPOSE
S(ahonanes, Portables, Sawing Outfits,
Hoisters, Engines and Pumps.
FUBI—Gasoline, Gas, Distillate.
Send f r [Nustrated atuloguu and Testi.
monials, and State Your Power Needs.

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

Dr. Deimel
Underwear

‘Warm weather has no terrors for wearers
ot the Dr. Deirnel Linen-Mesh Underwear.

No Danger of Heat Prostration.

No Danger of Prickly Heat
or Eczema.

No Danger of Anything but
Health and Comfort.

The Dr. Deimel Dress Shields are the best
made. Can be casily washed : are odorless.
We guarantee every pair.

Free Booklet and
Samples of the
Cloth Sent by
Addressing

The Deimel Linen-Mesh System Co.

491 Broadway, New York.
SAN FRANCISCO, 6th floor, Haywards Bldg.
W ASHINGTON, 728 Fifteenth St.. N. W.
MONTREAL, 2202 St. Catherine St.
LONDON, E. C., ENG,, 10-12 Bread St.

All genuine Dr.
Deimel garments
bear this
trade-mark.






