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THE TWO IMPORTANT PROBLEMS OF THE PANAMA
CANAL.

Ever since the recent Act of Congress authorizing
the President to take such steps as may be necessary
to acquire a clear title to the property of the Panama
Canal Company and to arrange treaty rights with the
Colombian government and to appoint a commission
for the construction of the canal, it is with no little
pride that it is recalled that during the past three
or four years the SCIENTIFIC AMERICAN has persist-
ently maintained that, all things considered, the
Panama route seemed to be the most feasible and
presented the greatest advantages from a practical
point of view. It was about four years ago that the
merits of this route were set forth in our col-
umns, and we believe that the ScIENTIFI¢C AMERICAN
has done its share in the work of education and in
the removal of perhaps perfectly natural prejudice.
It is not that we believe that there do not exist in
the way of the completion of the work gigantic diffi-
culties; but of the two routes, we believe the diffi-
culties to be encountered in the Panama route are
much less than at the Isthmus of Nicaragua.

There are two to be especially noted. One is a
strictly engineering problem, and the other a question
of sanitation. Taking the latter first—for if a work of
this enormous magnitude is to be pushed through to
completion, it is evident that we must make sure that
it is possible for skilled and unskilled labor to live
upon the Isthmus at Panama—we would impress
upon our readers the fact that there is no respect in
which the Panama Canal has been more unjustly
assailed than in its reputed unhealthiness. It is
unhealthy. But it is not by any means the ‘grave-
yard” which the opponents of the canal have per-
sistently represented it to be. When the canal work
was first started, and the proper methods of sanita-
tion and the best means of fighting the local diseases
were not understood, there was undoubtedly a fright-
ful mortality; but of late years, by the employment
of colored labor from the West Indies, most of which
is immune from the local diseases, and by the exercise
of great care on the part of the white population, it
has been found possible to keep down the death rate
to a reasonable figure. Now, we fully believe when
the United States gets hold of the canal, there will
be a still further and considerable lowering of the
death rate. We base this belief upon the remarkably
successful work which we have done in the new coun-
tries which came under our care after the Spanish
war. The most notable instance of this is the fever-
stricken and indescribably filthy city of Havana,
where, after it had been for centuries in the grip of
yellow fever, a few years of sanitation carried out
according to American ideas sufficed to clean out the
dread disease almost absolutely, and to turn a notori-
ously unsanitary city into one of decent cleanliness.
As the Panama work proceeds, because of the un-
healthiness of the locality there will, of course, be a
certain amount of trouble, but the ‘“graveyard” buga-
boo will be found to have been grossly exaggerated.

The other great problem of the canal is of an en-
gineering kind, and it will be found at the site of the
great Bohio Dam, the most important structure on the
whole work. The dam proposed by the Panama Com-
pany was to have been of clay founded upon hard
clay, soft clay, sand and gravel. When the Isthmian
Canal Commission made its investigation, it decided
that for a work of this importance, security was a
prime object to be aimed at. Hence they decided that
as the sub-strata were of a more or less porous ma-
terial, it was necessary to build either a masonry dam
founded throughout upon rock, or an earth dam with
a masonry core extending everywhere to rock; either
of whieh structures would prevent seepage and ef-
fectually close the valley. Preference was given to a
core-wall-and-earth dam. The structure as designed
is to be 2540 feet in length along its crest, and its
core wall will be carried down everywhere to rock,
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which in places will be reached at a depdh of 128 feet
below sea level. From sea level tor a distance of 30
feet down cofferdams will be used in making the exca-
vation, and from —30 to —128 feet the pneumatic pro-
cess will he employed. The cost of the dam will be $6,-
370,000; and as it will probably take ten years to build,
it will be the controliing feature in the question of the
time of construction of the canal. Once built, in the
manner suggested, however, it will be a structure that
will stand for all time. A great deal has Dbeen said,
and much will yet be heard, about the risks and even
the impossibility of building such a structure by the
pneumatic process; but while the work is, in some
respects, unprecedented, there is no feature of it
which is of such an untried character as to give any
reasonabie doubt to engineers as to the feasibility of
the structure. Moreover, ten years in the develop-
ment of engineering in the United States is a very
long period, and we confidently expect that improved
methods of construction devised by our ingenious
American engineers and contractors will result in a
considerable shortening of the period of construction
below that estimated by the Commission.

Then again, it should be noted with a certain
amount of satisfaction that the selection of Panama
has been welcomed by the English press as an exceed-
ingly wise and judicious selection. The future pros-
perity of the canal will certainly greatly depend upon
the amount of European commerce which will pass
through its waters after it is completed. A very large
proportion of trade will, of course, be obtained
through Great Britain an: her colonies. It is gratify-
ing to know, therefore, that in a commercial sense
the principal engineering and marine papers of Great
Britain believe the Panama route unquestionably a
superior route from every point of view.

—— O~

THE RAPID DEVELOPMENT OF THE SHIPBUILDING
INDUSTRY OF JAPAN.,

The development of the mercantile shipbuilding in-
dustry of Japan, noteworthy though it has been
throughout the past few years, promises to be more
remarkable in the future, if the present healthy out-
look affords any criterion. The Japanese government
is stimulating the enterprise by a subsidy of $10 per
gross ton on vessels of 1,000 tons and on all vessels
built in native yards and a lesser subsidy on smaller
vessels. To this substantial encouragement must be
added an additional subsidy of $2.50 per indicated
horse power for propelling machinery. These are very
materiai inducements, and they have naturally assisted
in the development of the shipbuilding industry, which
to the Japanese nation, owing to its insular position,
is of paramount importance.

Cozal is plentiful and consequently cheap, and so is
labor. Skilled native artisans are employed for 2a
wage of less than 50 cents per day. Strikes, lockouts
and the domineering interference of trade unions are
phases of civilization which as yet are practicaliy un-
known in the Far East. The average workman also
is quite content to work on Sundays at the ordinary
rate of wages. These advantages constitute. a very
substantial factor in the question of Japan’s becoming
her own ship con:tructor. All the shipbuilding yards
in Japan, both government and private, would seem to
have their origin in ship repairing, and from the ship-
repairing industry to that of shipbuilding is a very
natural transition. There are at present five important
private shipyards in Japan, of which two are at Uraga,
the others being situated at Nagasaki, Kobe and Osaka.

During the year 1901 the output of merchant ship-
ping was under 7,000 tons, but as each succeeding ship
is easier to build than her predecessor, on account of
the plant provided, and the education gained by work-
men and managers, it is with all Japanese yards rather
premature to attempt to gage their future possibilities
by the light of past performances. Baron Iwasaki,
head of the Mitsu Bishi Company, of Nagasaki, has
realized that even what is generally described as un-
skilled labor can be rendered more productive by edu-
cation. He hasg, therefore, provided a school for the
technical instruction of his workmen. Fifty lads
ranging in age from 12 to 17 years are admitted each
year, and they pass through a five years’ course of
instruction in chipbuilding, ship repairing and engi-
neering. The education provided is free, and no pledge
is exacted, or promise made, that the lads will, on the
expiration of their pupil apprenticeship, engage in
shipbuilding work.

- — > —_—
PHOTOGRAPHY OF SOUND WAVES.

Mr. H. 8. Allen, of the Blythswood Observatory
(Scotland), has been carryving out some interesting
experiments in connection with the photography of
sound waves, and other disturbances of the air. The
method of strie devised by Toepler more than thirty
years ago makes it possible, by suitable optical ar-
rangements, to render visible disturbances in which
the refractive index differs but little from that of air.
In working this method for photographic purnoses the
source of light and its image must be of finite width,
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and the adjustments made so that a certain fraction
of the width of the image falls on the screen, while
the light from the remaining portion passes through
the lens and gives rise to a uniform field. In these
circumstances the upper part of the region of greater
density appears against a light field, and the sensi-
tiveness of the method depends on the relative pro-
portion of the light stopped by the screen, and the
light that enters the lens. One of the most striking
applications of the method is the photography of
sound waves—waves of compression set up by sudden
electric discharges. The compression in one of these
waves is considerable compared with that due to an
ordinary musical sound. Attempts made to photo-
graph the train of waves due to a musical note were
successful, as were also efforts to secure a record of
the notes from a shrill whistle, and a siren blown by
a pair of foot bellows; but a number of photographs
were obtained of the wave front of a train of waves
from the oscillatory dizcharge of a condenser through
a circuit possessing self-induction. In the latter case
only the first wave front was secured; but although
the attempt to photograph a train of waves was also
in this case a failure, the result was not without in-
terest, as it brought out very clearly the difference in
character between the first discharge and the surgings
that follow it when the spark is an oscillatory one.
Several photographs were taken to show the forma-
tion of a vortzx ring of heated air, from which it is
seen that the air appears first of all to issue from the
orifice in the form of a column, but the tail is gradu-
ally left behind, while the whirlpool motion of the
head is accentuated. The appearance of some of these
photographs showing vortex motion, as well as those
of atmospheric disturbances caused by the burning of
a spirit lamp and of a gas jet, resemble the published
photographs of the nebule of the heavens.
—_—_———————————

EXHIBITION OF SCIENTIFIC DEVICES IN PARIS.

The Société Francaise de Physique recently held its
annual exhibition in Paris, when a large variety of the
inventions of the numerous ramifications of science,
devised during the past year, were displayed. Not-
withstanding the apparently exclusive name which it
bears, this institution is international in its opera-
tions.

Some novel and interesting devices were exhibited.
One contrivance was a wall of rippling and constantly
changing colors of light, the effect being produced by
a different series of electric lights, alternately switched
on and off by a revolving wheel. This was intended
as a startling attraction for fétes or advertisement
purpcses.

One room was devoted to a practical exhibition of
the varied utilizations of acetylene gas, among which
the acetylene blow-pipe stood prominent. A practical
example of how well acetylene gas is adapted for weid-
ing steel was given by an engineer. His eyes were
protected with goggles similar to those utilized by
automobilists. The blow-pipe was then brought to bear
upon the requisite pieces of metals to be welded, and
so terrific was the heat produced that the operation
was accomplished in a few moments.

The two most valuable contributions to the show,
however, were the devices of Prof. Curie and Prof.
Pellat respectively. The former, who has long been
engaged in the investigation of radium, exhibited the
peculiar luminous properties of the substance. He
had a small piece of radium measuring about one
cubic inch, and which had cost $2,000 to produce. A
German firm, when they received news of Prof. Curie’s
discovery some months ago, offered to extract a suffi-
cient quantity of the substance from the salts of
barium, at their own expense for the purpose of this
exhibition. Several tons of the salt were required to
produce even a cubic inch. This substance shines like
a lamp, and also imparts a phosphorescent effect upon
certain materials with which it is brought into con-
tact, such as zinc sulphide. This is not a chemical,
but purely a physical, influence. Prof. Curie displayed
a retort containing a quantity of zinc sulphide, and
connected the upper tube of the vessel with another
retort. containing a solution of radium. Immediately
the zinc sulphide emitted a bright light. A small
particle of radium renders phosphorescent a volume of
zinc sulphide a thousand times its bulk. Another
curious feature of the substance is that the zinc sul-
phide retains its phozphorescence for some time after
the radium has been removed.

Prof. Pellat suspended a Crookes tube between two
magnets. The effect produced was exactly the same
as that which he obtained by transmitting a current
through the tube. The colors in the tube varied, as
the latter was turned one way or the other, thus show-
ing the direction of the magnetic field.

Among the various X-ray contrivances exhibited was
M. Benoit’s “radiochromometer,” an ingenious device
for registering the degree of the penetration of the
Roentgen rays. This invention consists of a series of
disks of aluminium of various thicknesses, each layer
being numbered consecutively from one to twelve. The
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depth of the penetration of the rays is determined by
the number of layers through which the rays pene-
trate. Thus if the rays penetrate through five layers
the phote is a 5 X-ray picture.

—_— ., —— .

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF
SCIENCE.
BY MARCUS BENJAMIN, PH.D.

The fifty-first annual meeting of this organization
was held in Pittsburg, Pa., during the week of June
28 to July 3, 1902. It will be recollected that last
year the American Association was convened in Den-
ver, Colo., and this year met in Pittsburg in accord-
ance with the time-honored custom of alternating a
Western meeting with one in the East.

The sessions of the meeting were begun with a
gathering of the Council on June 28, presided over
by President Charles S. Minot, who fills the chair of
Histology and Embryology in the Harvard Medical
School, when matters of routine business, especially
those pertaining to the filling of vacancies occasioned
by the absence of officers, were considered.

The opening session was held in the charming
Music Hall of Carnegie Institute on Monday, June
30, at 10 o’clock, when Prof. Minot, after calling the
meeting to order, introduced as the presiding officer
of the session Prof. Asaph Hall, U. S. Navy, retired,
distinguished among astronomers by his discoveries
of the moons of Mars, who is now connected with
the Harvard Astronomical Observatory. An eloquent
address of welcome was made by Dr. W. J. Holland,
director of the Carnegie Museum, representing the
Hon. J. O. Brown and the Hon. J. R. Murphy, re-
spectively, recorders of the cities of Pittsburg and
Allegheny, which was followed by an address by Col.
Samuel H. Church, secretary of the Board of Trus-
tees of the Carnegie Institute, extending hospitalities
of that institution as a meeting place to the members
of the Association. Finally Col. George H. Anderson,
secretary of the Chamber of Commerce, Pittsburg,
welcomed the scientists on behalf of the business in-
terests of the great manufacturing municipality of
Pittsburg. To these various addresses, a brief but
appropriate acknowledgment was made in behalf of
the Association by President Hall.

The various Sections then convened for their or-
ganization as follows: A, Mathemat.cs and Astrono-
my, under the presidency of Prof. George W. Hough,
of the Northwestern University; B, Physics, under
Prof. William S. Franklin, of the Lehigh University;
C, Chemistry, Prof. Henry A. Weber, of the Ohio State
University; D, Mechanical Science and Engineering,
Prof. John J. Flather, of the University of Minnesota;
E, Geology and Geography, under Joseph A. Holmes,
State Geologist of North Carolina, in place of Orville
A. Derby, of Sao Paulo, Brazil, who was unable to be
present; F, Zoology, Dr. Edward L. Mark, Professor
of Anatomy at Harvard University, in place of Prof.
Charles C. Nutting, of the Iowa State University,
who was absent; G. Botany, Dr. Charles E. Bessey,
Professor of Botany at Nebraska University, in place of
Douglas H. Campbell, Stanford University, who was
unable to be present; H, Anthropology, Stewart Culin,
of the University of Pennsylvania; I, Social and Eco-
nomic Science, John Hyde, U. S. Department of Agri-
culture (in the absence of Carroll D. Wright, U. S.
Commissioner of Labor); K, Physiology and Experi-
mental Medicine, Dr. William H. Welch, of the Johns
Hopkins University.

Sectional Committees were named, who then ar-
ranged the titles of the papers submitted to them tfor
publication in the daily programme, after which they
adjourned until the following day.

During the afternoon the retiring addresses of sev-
eral of the Vice-Presidents were read. Among these
was that before Section A, Mathematics and Astrono-
my, by Prof. James MacMahon, on “Some Recent Ap-
plications of the Function Theory to Physical Prob-
lems,” which, owing to the absence of Prof. Mac-
Mahon, was presented by Prof. R. S. Woodward. The
paper was a purely technical one, and therefore not
suitable for a brief abstract. The address by Prof.
D. B. Brace before the Section on Physics was on
“Group-Velocity and the Wave-Velocity of Light.” Ha
traced the history of the measurement of the velocity
of light from the time of Galileo to the present day,
both by physical and astronomical methods. The
highest accuracy at present attained was one part in
5,000, He showed that no method heretofore used in
the laboratory had given the absolute velocity of
light. He pointed out further that from astronomical
observations light of all colors travels with the same
velocity. He showed further that the observations by
the American observers were superior to those of for-
eign observers, especially along the lines of electro-
dynamic experiments upon the velocity of light. Sec-
tion D, on Mechanical Science and Engineering, lis-
tened to Prof. Henry S. Jacoby, who said that the ap-
plication of scientific principles in the construction of
bridges is to-day more complete than ever before, and
that it applies to every detail of the work, from the
manufacture of the material to the construction of
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every member in the bridges, and that the application
of science in the construction of bridges is appreciated
by the great railroad magnates, who have met the ad-
vance heartily, and fully realize the economic advan-
tages resulting therefrom. Prof. Jacoby showed the
necessity of bridges of greater durability in every
way than heretofore to accommodate the heavily-
loaded trains now used. Mr. B. T. Galloway, director
of the Office of Plant Industry of the U. S. Depart-
ment of Agriculture, addressed the Section on Bot-
any on the subject of “Applied Botany—Retrospective
and Prospective.” He referred to the changes in bot-
anical work during the past twenty years and to the
great advancement made in it in ten years just past.
He approved strongly of the State experimental sta-
tions established in recent years as of great assist-
ance to the botanist. He recommended a course of
training in botany for coming generations. The time,
he thought, was ripe for it. “We have been informed,”
he said, “in this section of the possibility in years to
come of the wheat crop ceasing to be sufficient to
supply the demand, and such a thing comes directly
under applied botany, and botanists should devote
themselves to finding a kind of wheat which will
grow abundantly enough to insure a sufficient crop.”
The Section on Geology and Geography listened to
Prof. Charles R. Van Hise, who spoke on the training
and work of a geologist. His abundant experience,
both in college and in the field, made it possible for
him to treat this subject in a full and comprehensive
manner. He defined geology, and spoke of the abso-
lute necessity of being familiar with the fundamental
principles of the ‘“basal sciences,” in order to make
a success in geology as a profession. The basal
sciences he explained as being physics, chemistry,
astronomy, biology, and mineralogy. He insisted that
geologists must spend part of each year in field work
and the remaining part in office and laboratory work-
ing out their outdoor observations. President David
Starr Jordan of the Leland Stanford University was
not present, but forwarded his address, which was on
the “History of Ichthyology.” His great knowledge
of this subject made it an exceedingly interesting one
to those who are devoted to that branch of Zoology,
but it is unfortunately not suited for satisfactory ab-
straction. The Section on Anthropology listened to
Dr. J. Walter Fewkes, who spoke on “Prehistoric Por-
to Rico.” This island, which he had but recently
visited, he declared to be interesting from an anthro-
pological point of view. Before the coming of Co-
lumbus there developed in this island a culture suffi-
ciently self-centered to be characteristic. Here was
found a race living in an insular environment ex-
ceptional on the western hemisphere. There was
nowhere on the American continent, at the time of its
discovery, a people less affected by contact with other
cultures or more truly the reflection of climatic con-
ditions. Although the race was the first seen by Euro-
peans, by whom it has been known for the longest
time, comparatively little accurate study has been
given it by the anthropologist. A. great amount of
archaological data yet remains hidden in the soil
awaiting the spade of the explorer. Mr. John Hyde,
statistician of the Department of Agriculture, de-
livered the address before the Section on Social and
Economic Science. His subject was on “Some Sta-
tistical and Economic Aspects of Preventable Dis-
eases,” in the course of which he discussed the re-
duction of such diseases as small pox, diphtheria, yel-
low fever, and similar contagious complaints, giving
statistics from the most authentic of recent author-
ities, showing the proportion of diminution of these
diseases brought about in civilized communities by
the introduction of sanitary improvements.

Beginning with Tuesday morning and continuing
until the close of the meeting, the various Sections
with the affiliated societiés, which included the Amer-
ican Physical Society, the American Chemical Society,
the Geographical Society of America, the Botanical
Society of America, the American Anthropologic Asso-
ciation, and the American Folk-lore Society, met and
discussed over three hundred and sixty papers, which
is about one hundred and fifty more than were pre-
sented at the meeting held in Denver. It is not
feasible in the short space at our command at this
time to refer to any of these papers, even by title.

The great feature of the meeting was naturally the
retiring address of the President. On this occasion
President Minot chose as his theme “Consciousness
in its Biological Aspects.” In opening he referred
to the meetihg to be held in Washington during Con-
vocation Week, and said for our next meeting we are
to break with the long rule of summer gatherings, and
assemble instead at New Year’s time. To-render this
possible it was necessary to secure the co-operation of
universities, colleges and technical schools to set aside
the week of January 1 as ‘“convocation week’ for the
meeting of learned societies. The plan, owing to the
cordial and almost universal support given by the
higher educational institutions, has been successfully
carried through.

Then, passing directly to his subject, he began with
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the statement that consciousness is at once the oldest
problem of philosophy and the youngest problem of
science. The time is not yet for giving a satisfactory
definition of consciousness. Opinions concerning it
are many and diverse, but we are all agreed that the
fundamental question is, ‘“Does or does not conscious-
ness affect directly the course of events?’ Is it a
true cause? Thus we encounter at once the problem
of free will.

Consciousness ought to be regarded as a biological
phenomenon, which the biologist has to investigate in
crder to increase the numer of veritable data concersn-
ing it. In that way, rather than by speculative
thought, is the problem of consciousness to be'solved,
and it is because biologists are but beginning to study
it that it may be said to be the newest problem of
science. It is more important to seek additional posi-
tive knowledge than to hunt for ultimate interpreta-
tions. The biologist can very often tell why a given
function is performed, but how the function exists he
can tell very imperfectly. Consciousness is a particular
example. The function of consciousness is to dislocate
in time the reactions from the sensations. Conscious-
ness is one of the fundamental functions of life, and
yet has one of the smallest places in the realm of the
biologist, although one of the greatest studies of the
philosopher and psychologist. Years of patient labor
must be passed through, but the result of the study
will be great. Consciousness is to be viewed as a de-
vice to regulate the actions of the organisms so as to
accomplish purposes which are useful to the organ-
ism. It has the power to change the form of energy,
and is neither a form of energy nor a state of proto-
plasm. By this hypothesis there are two funda-
mentally different things in the universe—force and
consciousness. Matter is not added because we have
never had any evidence that matter exists. All our
sensations are caused by force, and force alone.

As consciousness can initiate the change of the
form of energy, it may be that without it the uni-
verse would come to absolute rest. Investigate con-
sciousness by comparative observation. Correct, in-
telligent, exhaustive observation is our goal. When
we reach it human science will be complete.

Three popular lectures complimentary to the citizens
of Pittsburg were presented by members of the Asso-
ciation. The first of these lectures was by Dr. Leonard
P. Kinnicutt, of the Worcester Polytechnic Institute,
who spoke on “The Prevention of the Pollution of
Streams by Modern Methods of Sewage Treatment.”
The second of these, given on Wednesday evening,
July 2, was on “The Development of American Com-
merce—Past, Present and Prospective,” by the Hon.
0. P. Austin, Chief of the Bureau of Statistics of the
Treasury Department. A third illustrated lecture en-
titled “The Recent Disaster in Martinique” was pre-
sented by Robert T. Hill, of the U. S. Geological
Survey, on Thursday evening, July 3. Mr. Hill led
an expedition to Martinique, sent out by the National
Geographic Society, accounts of which have already
appeared in the daily journals. These lectures were
all enthusiastically received.

The Pittsburg meeting will rank as one of the most
successful meetings ever held by the Association. The
registration showed the presence of 436 members in
attendance, which makes this meeting the twelfth in
size of the fifty-two meetings previously held. It is
the fourth in size of the meetings held during the last
ten years. About sixty new members were elected
during the meeting, and some eighty members ad-
vanced to the grade of fellows. A number of import-
ant measures concerning the future of the Association
were considered, and amendments to the constitution
were adopted, rendering the Council more permanent
in its membership, and thus probably more efficient
in its work, and also making the Sectional Committees
so constituted as to reiider their greater efficiency a
matter of practical certainty.

In accordance with the recommendation of the Coun-
cil of last year, it was decided to hold the next meet-
ing in Washington during Convocation Week, and for
that event Ira Remsen, President of the Johns Hop-
kins University, was chosen President, and H. B.
Ward, University of Nebraska, General Secretary, and
some nineteen or twenty other officers were elected to
supervise the different sections.

The New York Central & Hudson River Railway Com-
pany has awarded a contract for the equipment of its
Putnam Division with the Hall system of automatic
electro-gas block signals, which are to be operated on
the normal danger plan. In this system the sema-
phore arms are held horizontally to indicate to the
engineer danger ahead, or are drawn down by the
pressure of carbonic acid gas in each signal post.
The electrical equipment of the system consists in a
valve which controls the flow of gas from the storage-
tank to the cylinder. The valve is closed or opened by
an electric current passing through the rails. The
circuit is automatically completed by the train as it
runs over the block ahead, and the approach of a train
from behind.




36

MARINE STEAM TURBINES.
BY FRANK C. PERKINS.

As a result of the experience gained with the turbo-
motored steamers “King Edward,” “Queen Alexandra,”
and various other craft equipped with steam turbines,
there is little reason to doubt that from now on this
class of engine will be extensively used in the marine
service.

The largest turbo-motored steamer afloat, the “Queen
Alexandra,” has recently been launched at the Leven
Shipyard, at Dumbarton, England. It is a replica of
the “King Edward,” although larger, and was built
by the same firm, Messrs. William Denny & Brothers,
for passenger service on the Clyde. The “Queen
Alexandra” is constructed very similarly to the older
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tons of coal when making 16% knots, while the “King
Edward” only burned 18 tons; and, even making
proper allowance for the increased economy of the
triple expansion engines of the latter over the com-
pound engines of the “Duchess of Hamilton,” if she
were driven at 18 knots, her consumption would be
over 22 tons.

The “Queen Alexandra” is steered by steam steer-
ing gear, which is controlled by a wheel on the flying
bridge. The main cables are worked by a powerful
windlass, with warping, capstan attached, which is
fitted forward, while for warping the vessel alongside
of piers there is fitted aft a steam warping capstan.
Electricity is used throughout the boat for many pur-
poses, including lighting, and the wiring is installed
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general features one of the better class modern tramp
steamships, so many of which have been constructed
in Great Britain in recent years, with a view of carry-
ing a large tonnage at a minimum cost. As in this
class of vessels, the engines are located amidships.
It is provided with two pole masts, to which are
fastened the booms utilized in raising and lowering
cargo from the hold.

All told, the fleet which the company proposes plac-
ing in service is comprised of nine vessels, three of
which are 488 feet in length, 57 feet beam, and 35 feet
depth of hold, having an average carrying capacity
of 8700 tons; four vessels 435 feet in length, 51 feet
beam and 3314 feet depth of hold, with a carrying ca-
pacity of 6000 tons, in addition to the two of which the

vessel, but has “Nevadan” is a
much larger di- type. The oil-
mensions, being burning equip-
270 feet -long, 32 s ment of the latter
feet in breadth vessel has been
and with a depth shipped to San

to promenade
deck 18 feet 9
inches. This tur-
bine steamer
strongly resemb-
les a small cross-
channel steamer.
There is no ques-
tion but the ap-
pearance of the
new vessel will
be watched with
great interest, as
no less an author-

Francisco, where
it will be in-
stalled and a trial
made during the
first trip across
the Pacific. If
the tests are suc-
cessful, it is
understood that
the other vessels
under contract
will be con-
structed with the
same end in view.

ity than Capt.
Williamson  has
declared himself
in favor of the
steam turbine for vessel propulsion, and the success
of the ‘“Queen Alexandra” will undoubtedly result
in a large introduction of turbine machinery. A long
shade deck has been provided, which is used as a
promenade, and it also is used to carry the boats.
Buoyant seats are provided on the promenade deck,
which extends nearly the whole length of the boat,
and many of them are well sheltered from the wind.
A social hall is fitted up for the first-class passen-
gers on the main deck aft. It is upholstered in velvet,
and the ceilings are finished in delicate tints, while
fine polished hardwoods are used throughout. There
is a well-arranged tea-room on the port side, while the
larder, scullery and galley are located forward of
the boiler room on the main deck, and the smell of
cooking is thus kept entirely away from the passen-
gers’ quarters. Abaft the turbines on the lower deck
is the dining room for the first-class passengers,
which will seat 100 people, and is well ventilated and
lighted.

Much important and valuable experience has been
gained by the running of the first vessel constructed,
the “King Edward,” which was equipped with Parsons
turbine engines of the latest improved type. In case
recipr o-
cating engines

NEW TURBINE STEAMER “QUEEN ALEXANDRA.”
Length, 270 feet ; Breadth, 32 feet ; Depth, 18 feet 9 inches.

on the concentric system. A large double-ended boiler
is employed, having a funnel at each end, and the
steam turbines, which are three in number, are of
the Parsons type, one being high-pressures and the re-
maining two low-pressure turbines.
_—_— -
FIRST OIL-BURNING STEAMSHIP BUILT IN THE

UNITED STATES.

The steamship “Nevadan,” recently built at the
yards of the New York Shipbuilding Company, of
Camden, N. J., for the trans-Pacific trade, is the first
vessel in the United States to be constructed to
utilize oil as well as coal for fuel. After the decision
to build the “Nevadan,” the discovery of this fluid in
large quantities in Texas decided the American-Ha-
waiian Steamship Company to provide equipment for
burning oil if possible, and machinery was specially
designed for this purpose. The plan of supplying oil
to the furnaces is somewhat similar to that used on
locomotives, the liquid being injected in the form of
spray by utilizing steam jets. The tanks are located
at a considerable distance from the engine room, and
will be connected with it by piping. The ‘“Nevadan”
is also provided with bunker room for carrying coal

The “Nevadan”
is on its way to
San Francisco by
way of CapeHorn.
The work of the vessel will be studied with interest.

The End of the Pneumatie Gun,

No more striking illustration of the rapid improve-
ment in ordnance is to be found than the abandon-
ment by the United States government of the costly
pneumatic gun plant at Sandy Hook.

In 1893 a contract was let for four 15-inch and two
8-inch dynamite guns. At that time extravagant
stories of the weapon’s power were circulated rather
widely by the daily press. It was popularly supposed
that these guns with their ability of hurling large
masses of dynamite great distances rendered New York
practically an invulnerable city. But about a year ago
the Board of Ordnance and Fortifications made an
elaborate investigation of these pneumatic guns, and
upon their recommendation, the Secretary of War has
decided to abandon the entire plant. The original cost
of the weapons and accessories is said to have been
$1,000,000. They were sold for less than $20,000 at a
private sale.

Although the guns are no longer serviceable for the
defense of New York harbor, they are not altogether
worthless. Tt is said that the purchasers of the guns
have sold one
of them to the

had been used,
the best speed
which could
have been ob-
tained would
have been 19.7
knots, while
20.5 knots was
actually done
by the “King
Edward.” Of
the increase of
speed of 0.3
knot per hour,
0.2 was due to
the lesser dis-
placement of
the vessel as
a turbo-motor-
ed steamer,
and 0.6 was
due to the su-
perior efficiency of the turbine engines and acces-
sories. A gain in indicated horse power of 20 per
cent is shown in the turbine steamer from the differ-
ence between 19.7 and 20.5 knots; but in reality it
would be practically impossible to drive the “King
Edward” at 20.5 knots per hour with ordinary recipro-
cating engines, as the additional weight which would
be required would increase the displacement.

In reference to the coal consumption of the “King
Edward,” Mr. James Denny was able to give data
very favorable to the steam turbine.

Under regular service conditions, a comparison be-
tween the turbine steamer and the “Duchess of Hamil-
ton,” which, however, was equipped with only com-
pound engines, showed that the latter required 16

THE “ NEVADAN,” THE FIRST AMERICAN OIL-BURNING STEAMER.

sufficient for the round trip between San Francisco
and the Asiatic coast, if it is necessary to carry this
tonnage.

The steamship is one of the fleet which the New
York Company has contracted to build for the Ameri-
can-Hawaiian Company for its service between San
Francisco and the Hawaiian Islands. It is 371 feet
in length, 46 feet beam and 34 feet depth of hold, with
a carrying capacity of about 5000 tons cargo in addi-
tion to accommodations for passengers. The hull is
constructed of steel, and is separated into several
water-tight compartments. The engines are calculated
to develop a speed of at least 15 knots an hour, while
the ship is equipped with a series of modern steam
winches for transferring cargo. It resembles in its
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Turkish  gov-
ernment for
more than
the price paid
for the whole
plant.

The reason
for the aban-
donment of the
Sandy Hook
battery of
pneumatic
guns is not to
be found in
any structural
defects, but
simply in the
improve-
ment of mod-
ern ordnance.
The pneumatic
gun is the in-
vention of Captain Zalinski, who devoted his entire
energy to the invention of a gun which would surpass
in destructiveness anything that had previously been
devised. The range of the pneumatic gun is about two
miles; the modern 12-inch and 8-inch army guns, on
the other hand, have ranges that vary from 5 to 10
miles, and are, moreover, much cheaper. That, in a
nutshell, is the reason for the change.

The only advantage which the pneumatic gun now
Thas over the powder gun is its ability to throw masses
of nitroglycerine or high explosives of equal power
and sensitiveness without danger. It may be safely
said that powder guns have so far not proven success-
ful throwers of aerial torpedoes. But their cheapness
and general efficiency fully compensate for this defect.
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ANOTHER “HEAVIEST” LOCOMOTIVE IN THE WORLD.
The upward growth of the freight locomotive in
weight and power continues without any signs of
abatement; and although with the appearance of each
successive monster freight engine, it would seem to
the public eye as though the extreme limits of size
and weight had surely been reached, this is so far
from being the case that we have lately been assured
by one of the most prominent locomotive designers
in this country that his firm stands prepared, if there
should come a call for it, to produce both express
and freight locomotives that will far exceed any of the
existing engines both in size, weight and power.

The massive, but very shapely, locomotive shown in
our engraving was recently completed by the Baldwin
Works for the Atchison, Topeka & Santa Fé Rail-
road. Its total weight is 267,800 pounds, and of this
237,800 pounds is carried on the five driving axles.
The next heaviest locomotive is one which was built not
long ago at Schenectady for the same railroad com-
pany, and that engine was about 8000 pounds lighter
than the one here shown. The tractive power of this
engine, that is to say the actual pull on the drawbar
as she is working up to her full power, say at a speed
of 10 miles an hour, is over 31 tons. It will be seen
at a glance that the engine is of the tandem, compound
type with piston valves, which seems to be growing
increasingly popular. The high-pressure cylinder,
which has a diameter of 19 inches, is placed forward
of the low-pressure cylinder, which is 32 inches in
diameter, the two pistons being carried upon a com-
mon piston rod. The stroke is 32 inches. The high
and low-pressure valves are also carried on a com-
mon rod. Thehigh-pressure valve is of the double, inside
admission type. In operation the exhaust from the
high-pressure cylinder passes into the interior of the
high-pressure valve and occupies the lengthy valve-
chamber which thus performs the office of a receiver;
the low-pressure valve is an ordinary D-slide valve
in its mode of action. In addition to the regular
Westinghouse air-brake the engine carries the back-
pressure brake; and both of these will be utilized in
the heavy mountain service for which the engine has
been 1 _lIt.

The ten driving wheels are 57 inches in diameter,
and the truck wheels 291 inches in diameter. The
driving axle journals measure 11 x 12 inches and the
other axles 10 x 12 inches. The most colossal thing
about this engine is certainly the boiler, which is of
the wagon-top type and carries steam at a working
pressure of 225 pounds. The diameter of the barrel
is 6 feet 634 inches. The firebox is 9 feet in length
by 6 feet 4 inches in width, with a depth at the front
of 80 inches and at the back of 78 inches. There are
463 iron tubes of 214 inches outside diameter which
measure 19 feet in length over sheets. The total
heating surface in the tubes is 5158.8 square feet; the
firebrick tubes have a heating surface of 23.9 square
feet, while the heating surface in the firebox is 210.3
square feet, making a total heating surface of the
whole boiler of 5390 square feet. There are 58.5 square
feet of grate area.

The tender is built on similar proportions, the tank
having a capacity of 7000 gallons of water, and 10 tons
of coal. In closing, attention should be drawn to a
pair of cranes which are permanently attached to the
smokebox, one on each side. This is something novel
on locomotives and they have been placed there for
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the purpose of facilitating the removal of the high-
pressure cylinder, when it becomes necessary to in-
spect either the high-pressure piston or the piston rod
packing between the two cylinders.
—_— - -—
THE COLLINS WIRELESS TELEPHONE.
BY A. FREDERICK COLLINSE,

There are at least five different methods by which
articulate speech may be transmitted electrically with-
out connecting wires between two given points. The
first and oldest of these is by conduction through land

THE COLLINS WIRELESS TELEPHONE.
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and water. In this system four conductors are
earthed, two at the transmitting and two at the receiv-
ing end. In this way a portion of the current, passing
through the transmitting circuit, is shunted by means
of the earth between the instruments and acts upon
the receiver, since this path offers the least resistance.

As early as 1825 James Bowen Lindsay operated a
system of wireless signals by this method, but by sub-
stituting a telephone transmitter for a telegraphic key
and a telephone receiver for the galvanometer speech
may be as easily sent as a signal. This is usually the
first method suggested to the inventor seeking to
transmit articulate speech without wires, but a very
few quantitative tests will show that the limitations
appear almost before its commercial value begins.

The second and most beautiful form of wireless
telegraphy is due to the effects of mutual induction or
the magnetic lines of force exerted by one coil of wire
on another placed in the same field of force by mutual
induction. This is the ideal system, since no earth
connection either at the receiver or transmitter is
necessary to effect transmission, but the action is due
entirely to the electric whirls or vortices set up in the
ether. In this case the effective distance to which
speech may be sent is limited by the number of turns
of wire on the coil; their distance apart and the
mutual induction will then depend upon the current
flowing in the primary. Like the former system, the
limits are soon reached.

The radiophone and speaking telephone are two
forms employing a beam of light to transmit telephonic
messages. A pencil of light is allowed to fall on a
mirror fastened to the diaphragm of a telephone trans-
mitter, and by means of lenses the light is focused on
a selenium cell at a distance of two or three hundred
feet. In series with the selenium cell is a telephone
receiver and a battery. When the sound waves of the
voice impinge on the diaphragm of the transmitter, its
vibrations cause the light to be displaced and its in-
tensity on the selenium cell varied. Now selenium
possesses the property of transmitting an electric cur-
rent with twice the conductivity value when in the
light that it possesses in the dark, so that there is a
wide divergence of conductivity assured when the con-
stantly varying beam or light falls upon it, and thus
articulate speech is reproduced.

The fourth system is that employing Hertzian waves,
but as the enormously high-frequency oscillations pro-
duced by the disruptive discharge of a high potential
current is much too rapid to make itself manifest in a
telephone receiver, the oscillation circuit which emits
the waves must be damped down by the addition of
capacity in the form of Leyden jars or condensers
and its relation to inductance sustained by supple-
menting the capacity with coils of wire until the tele-
phone receiver will respond to a vibration of electric
oscillations. This system of wireless telephony offers
the most interesting experimental field of investiga-
tion, but its functions are so complicated that a very
limited distance has yet been obtained with it.

In making some tests in 1899 I found a method by
which the disadvantages of the very rapid oscillations
set up by a disruptive discharge in free air, as the
spark of a Ruhmkorff coil produces, and without
resorting to the loading of the oscillating circuit with
artificial capacities and inductances. This was accom-
plished by permitting the discharge to take place in
the earth instead of the air. To render this process

THE LATEST “MOST POWERFUL LOCOMOTIVE IN THE WORLD.”

Oylinders: High-pressure 19 inches diameter, low-pressure 82 inches diameter, common stroke 32 inches, Boiler: Diameter 6 feet 634 inches, length of barrel 19 feet, firebox 108 inches long, 78 incbes wide by
80 inches deep, total heating surface, 5,890 square feet, Welght of Engine, 267,800 pounds. Drawbar Pull, 3l tons,
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clearer, let us employ, not o_nly as a mere analogue,
but as a similar proposition, the fact that electric oscil-
lations emit electric waves, just as an electrically
charged vibrating atom sends forth waves which are
likewise of electromagnetic origin formed by the polar-
ization of the ether. Even alternating currents of
comparatively low frequency of a few thousand per
second will emit long electrical waves in space, as
Guarini has shown in his experiments in wireless
transmission between Antwerp and Brussels. The
length of the waves depends on the periodicity of the
oscillations, the oscillations on the inductance, capa-
city and resistance of the circuit, and these in turn
on the constants of the ether.

The constants of the ether are its elasticity and its
density. The elasticity of the ether is not known
absolutely, but is measured by its reciprocal or di-
electric constant, which is the ether modified by its
relations with gross matter, and is called its specific
inductive capacity. Ether, when in close proximity
with gross matter, apparently assumes a greater
density than in vacuo or free air, however paradoxical
it may seem; it is now well known that it is not the
conductor or wire joining an electrical circuit which
conducts the electricity, but the tube of ether includ-
ing the wire. The atoms of which the earth is com-
posed are likewise permeated with the ether to a much
greater extent than the atoms of gases forming the
air. To this condition Tesla has given the name of
bound ether. Similarly as mediums of greater densi-
ties transmit sound waves to greater distances than
mediums of lesser densities, so the bound ether of the
earth will propagate electric waves of proper length
to greater distances than those of the ether-bound air.
As an illustration, in the case of sound waves, if a
bell is struck in free air it can be heard at a distance
of a mile, it could be heard at a distance of twelve
miles if struck under water, for water has a density
twelve times that of air; now, when a rapidly alter-
nating current of high potential is discharged into the
earth and there allowed to restore the equilibrium,

electric waves are emitted and propagated through»

the earth; the length of the waves is determined by the
frequency of alternation and the distance of propaga-
tion will depend upon the density of the medium.

These waves are, of course, normally radiated in
every direction, but it has been found possible to
reflect them and so make them unidirectional within
certain limits. Fig. 1 shows photographically the
wireless telephone transmitter the author devised for
field work. Fig. 2 is a diagrammatic drawing of the
system which has been patented in the United States
and Great Britain. In the patent specifications a tele-
graph key is substituted for a telephone transmitter,
as the system is interchangeable and may be used
either for wireless telephony or telegraphy with some
minor changes and additions. .

Referring to Fig. 2, A is a transmitter and B the
receiver. The primary coil is shown at 1 and is in
series with the battery, 2, and the key, 3. One
terminal of the secondary winding, 4, is connected
with a special form of transmitter, 6, and this to a
large capacity. 7. The opposite terminal of the induc-
tion coil is earthed at 8, and bridged across the ter-
minals of the secondary is the condenser, 9; 10 is a
“variator.” which will be again referred to. The re-
ceiver is quite simple and consists essentially of a
transformer coil, 1, a telephone receiver, 2, and a bat-
tery, 3; the condenser, 4, of large and equal capacity
to that employed in the transmitter, and 5 the earthed
terminal.

The action of the instruments is as follows: When
the key, 3, closes the primary circuit the current is
automatically varied by a special device, 10, which
takes the place of the ordinary interrupter; this pro-
duces alternations in the secondary coil, 4, giving rise
to high potentials at the terminals, 7 and 8. This
potential difference is, however, modified by the trans-
mitter, 6. The surging of the alternating currents
through the circuit formed by 7 and 8, emits waves
principally at 8, and these traveling with the speed of
all other electromagnetic waves reach the earth plate,
4, and, finding an ether path of greater density sur-
rounding the circuit, 4 and 5, it traverses that circuit
in preference to passing onward through the earth,
since the former offers the least resistance. This sets
up alternating currents in the transformer coil, 1, and
these are impressed on the telephone receiver, 2. The
capacity areas, 4 and 7, should be large and of special
construction to secure the best effects. The capacities,
4 and 7, are not elevated, and the larger the capacities
the greater the distance over which articulate speech
may be carried without wires.

Both the transmitter and receiver are mounted on
tripods providing the operators with testing apparatus
almost as portable as a camera. The tests, from
the incipiency of the idea of wireless telephony,
have been made at Narberth, Pa., where the conditions
were all that could be desired. In 1899, speech was
transmitted by this system a distance of 200 feet; in
1900 a mile was covered, when with the equipment
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shown in the engravings articulate speech was trans-
mitted across the Delaware River at Philadelphia, and
in 1902 with the instruments placed on hills separated
by a railroad, valleys, wooded lands and numerous
streams a distance of three miles was attained. The
results have shown the possible commercial value of
this system of wireless telephony, which is soon to be
perfected for actual use.

THROUGH THE SUEZ CANAL ON A MAN-OF-WAR.
BY H. H. BYRNE, U. 8. N. .

About noon, August 14, 1901, the U. S. gunboat
“Castine,” then returning from the Philippine Islands,
dropped her anchor at Port Tewfik, once called Port
Abraham, the southern terminus of the Suez Canal.
It is not the city of Suez that is located here, as is
generally supposed, for that city lies about three miles
to the northwest of this place.

The city of Port Tewfik is an exceptionally small
place, the inhabitants hardly exceeding a few hundred,
in fact the only evidence of life is a few wandering
Arabs along the quay, and an occasional donkey or
camel. You cannot form your opinion from these
observations, however, for at the noon hour very
nearly all of the inhabitants are taking their daily
siesta, an essential requisite for anyone desiring
average health in Egypt. If you wish to see Port
Tewfik, go ashore at sunset, then you will see on the
water front roadway the inhabitants taking their daily
walk or drive; for all are more or less interested in
the ships just arrived from the Red Sea and Port Said.

About sunset the pilot came aboard and announced
everything ready for our trip ‘“across the desert,”
which we were to make during the night, an immense
searchlight having been rigged over the bow for the
purpose. After a few moments’ delay, caused prin-

‘cipally by the natives remaining on board until the

very last second in their efforts to make just “one
more sale,” we ‘“up anchored” and started on our
journey.

THE GREAT SUEZ.

The plans for the construction of the Suez Canal
were by no means originated by De Lesseps, for as
early as the year 1640 similar ideas were entertained
but not matured because of an existing superstition.
The Red Sea was thought to be above the level of the
Mediterranean and any connection of the two would
only result in the disastrous flooding of that entire
part of Egypt. De Lesseps, however, deserves the dis-
tinction of bringing the possibility of his plans before
the eyes of the world sufficiently well enough to war-
rant its commencement and of directing its construc-
tion to complete success. A company was formed and
after obtaining the consent of Egypt, Turkey, Russia,
France and Austria, but not of Great Britain, work
was actually begun under the immediate supervision
of Daniel Lange in the year 1858, jilst six years after
its idea had originated with De Lesseps. In its first
stages forced labor was universally used; this was,
however, objected to by Egypt and was stopped soon
after; in 1862 the waters of the Mediterranean were
connected with Lake Temsah by means of an artificial
channel independent of the canal. The existence of
this and other lakes in the immediate vicinity and by
reason of evidence found in the canal’s construction,
serve only to corroborate the sayings of geologists that
the Mediterranean and Red Sea were at one time one
body of water. In the early part of 1869, that part of
the canal between the lakes and the Mediterranean
was opened to traffic. While this section was in prog-
ress, there was at the same time a connection being
made with the Nile and the lakes and from this vein
a connection with the Red Sea via Suez; in 1869 a
complete passage from sea to sea was announced and
in the same year this passage was made by Clarence
Paget, an English lord, the itinerary of the trip being
from the Mediterranean to LLake Temsah by the smaller
or independent route, then through the main canal to
Bitter Lake and then by the fresh water route into the
Red Sea. In addition to irrigating the land in its
vicinity, this water-way served as a reservoir to the
cities of Port Tewfik and Suez, a decided necessity at
those places, for previous to that time, a great portion
of the inhabitants used water imported from so great
a distance as Cairo and Alexandria. In November of
the year 1869 the main canal opened for traffic in the
presence of the Emperor of Austria, Empress of the
French and Viceroy of Egypt. Thus in eleven years
the greatest feat ever attempted in engineering was
successfully performed in spite of the incessant pre-
dictions to the contrary by some of the leading en-
gineers of that time. I will quote here an article
taken from the Edinburgh Review concerning the
possibility of constructing a breakwater at the Medit-
erranean entrance. It says:

“Any construction attempted so as to form an en-
trance for the canal will be swallowed up. Every
block, every stone will be swallowed up, and we shall
not see a single one above the water.”

Although in 1869 a passage was made by direct
route from England to Australia in about two-thirds
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the time formerly required, it should be remembered
that several years before that time it could be done
also, only by a more complicated passage, for as early
as 1863 ships leaving Liverpool and Marseilles tra-
versed the Mediterranean bound for the Suez Canal
where their cargoes were discharged into lighters of
light draught and towed by tugs to Port Tewfik where
they were again discharged into large steamers in
waiting bound for India, China and Australia. This
seems to have been a complicated mode of transporta-
tion, but when the only other routes are considered,
those of Cape Horn and the Straits of Magellan with
their danger to shipping as well as the increase in
distance, it is easily proved that the Suez route was
the better of the three. The advantages of this pas-
sage were three-fold, in addition to the facilities gained
in shipping, the voyage was made under circumstances
more agreeable and in much shorter time to the East,
and last but not the least important, it yielded a reve-
nue to the Canal Company much needed at that time,
for in view of the adverse predictions as to the canal’s
success, funds were not freely appropriated by the
French government, who were then fostering the en-
terprise.

By 1870 the canal’s traffic doubled that of the year
previous; in 1875 that number was quadrupled; during
the year 1880, 2026 vessels passed through, or between
five and six a day; in 1882 this increased to eight a
day; during the year 1890, 3389 passed through, be-
tween nine and ten a day; over 74 per cent of which
were British; the total receipts for this year were
about $12,500,000, at an average cost of between three
and four thousand dollars’ toll for each ship, and of
this amount $5,000,000 was spent in the maintenance
of the canal, thereby giving a net profit of $7,500,000 to
its owners.

In 1873 the charges for toll were doubled; this action
caused the British shipowners to ask for a national
conference which was held at Constantinople in
December of the same year; this was followed by a
protest from De Lesseps; his agent, Mr. Lange, in-
formed those at the conference that unless back dues
were paid the canal would be closed to their traffic.
After much discussion the matter was compromised to
the satisfaction of both parties. In May, 1883, trouble
again occurred between England and the Canal Com-
pany, whereupon the former determined to build a
second canal; for this purpose a syndicate was ap-
pointed and met in November of that year, but before
any action was definitely agreed upon De Lesseps com-
promised by agreeing to reduce the rates and to widen
the canal. This practically ended trouble of any
serious nature between these parties and since that
time England has purchased Egypt’s shares, whereby
she now owns an extensive controlling interest in its
administration.

In view o. the construction of our own canal, about
to be begun, a few remarks here on the construction
of the Suez will give a faint idea of the labor neces-
sary. When the forced labor was finally prohibited
by Egypt the company was confronted by very grave
obstacles. Necessity, however, soon invented a steam
dredge which after many experiments worked suc-
cessfully; tracks were built on either side of the route
on which these dredges mounted on cars traveled; by
means of an arm, an endless chain with scoops at-

‘tached was so arranged as to drag from the middle

of the ditch inward; this dirt was carried away by
hand labor, horses, mules and camels. Among the
laborers were immigrants from most of the countries
of southern Europe; the officials arranged matters so
that these helpers would be assorted into gangs of
their own nationality thereby averting any race trouble
likely to occur. They were paid in money for the
amount of work performed, making from one to two
and a half shillings a day. The amount of work done
was determined usually by the cubic contents of earth
removed. In the construction of the canal before it
was finally widened the total excavation reached 80,-
000,000 cubic yards; this, however, has since been
greatly increased, as the latest statistics give a total
length of 100 miles (20 miles of which is lake) depth
31.2 feet, bottom width 108.2 feet and surface width
420 feet; these dimensions will allow' the passage of
any ship drawing not more than 25 feet of " water.
The British cruiser “Powerful” on her passage from
England to China was obliged to go by way of Cape
Horn because her draught was above the standard.

The rules governing ships while making the passage
are many; a few of the more important are that every
vessel is required to have a pilot; the captain of each
ship is required to furnish, before entering, a complete
list of passengers on board, for each of which a toll
of $2.50 is charged; in cases of merchant vessels and
men-of-war a copy of the muster roll is required; all
life boats must be rigged inboard, a cutter shall be
towed astern carrying the end of a hawser, to be used
in mooring the boat aside to allow the passage of an-
other steamer. Ships having made over half the pas-
sage are allowed the right of way, and mail steamers
are allowed the right of way at all times,
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The total cost of the canal when completed was
$102,750,000.

The next place of interest is the city of Ismailia,
situated on Lake Temsah; this is the central point of
the canal and is a comparatively large town, its inhab-
itants numbering about 5000 (mostly k'rench). The
homes of the pilots are situated here; there are also
hotels, shops, cafés, a theater and a central railway
station. The remainder of the trip is of little interest
acide from camels and their masters who can be seen
bound for different parts of the desert.

On arrival at Port Said we completedi onr journey
in fourteen hours. The first thing to take the eye at
this place is the activity of the port; here are assem-
bled ships of every nation, some coaling or discharg-
ing cargo, while from seven to eight are prcbably
awaiting their turn to enter the canal. The city of
Port Said is, in comparison to cities in *that part of
the world, a modern place; previous to 1860 it was not
in existence, but since the building of the canal, it has
ceveloped from a camping center into the “half-way
house” of the East and West. At the latest census it
had a population of 10,000, consisting more or less of
a mixture, representing every nationality on the face
of the earth. The streets are wide and very clean, and
as for places of amusement, it has its share of music
halls, their incomes being principally derived from
travelers stopping at the place on their way through
the canal. One of the principal points of interest is
the light-house, a structure 180 feet high, and for
many miles at sea it determines the entrance of the
canal.

It was in the making of this entrance that De
Lesseps found his greatest opposition; his opponents
predicted that the constant supply of mud and sand
brought from the interior of Africa by the Nile would
block any plan devised for the canal’s entrance at this
place. He persisted, however, and constructed two
breakwaters, one on either side of the canal
to converge toward the sea entrance; these
walls were made of stone carried from a
great distance and at enormous cost. When
partly finished, artificial stone was made on
the spot and was used in its completion.

On the western breakwater about a mile
from shore is situated the statue of Ferdi-
nand de Lesseps, with.his right arm raised
and his hand pointing to the south; you
almost imagine you can hear him say “My
canal.”

— %o r——————
The Boston=New York Motor Bicycle
Endurance 'Test.

The first long-distance endurance test of
motor bicycles that has ever been held wa:s
that which took place on July 4 and 5 over
the 254 miles of road leading from Boston
to New York. The course was divided into
ten controls, and each contestant was al-
lowed a certain minimum and maximum
time to cover a control. A perfect run L
through every control gave the contestant
1000 points, and unlike what has heretofore
been the rule in other endurance tests, if he
failed to make a control within the maximum time
limit, he was not out of the test altogether, but, upon
reaching it, was given a certain number of points.

Out of thirty-one starters, seventeen succeeded in
reaching Hartford, Conn., the halfway point. Most
of the machines that failed to reach this point gave
out before traveling seventy-five miles of the jour-
ney. The following day, out of the seventeen sur-
vivors at Hartford, thirteen succeeded in reaching
New York. This was a remarkably good showing,
considering the state of the roads, which were rutty
and very muddy. The test was a most severe one to
riders as well as machines, and many tumbles were
reported on account of the slippery roadbed. One of
the contestants was so badly hurt from a fall that
he had to be carried to a hospital.

The performance of the machines of several of the
first motor bicycle manufacturers in the country shows
that those earliest in the field have profited from
their experience and are now producing perfectly
practical motor bicycles, which on good roads are
capable of carrying a rider at fast speeds with safety
and without breakdowns. The winning of the contest
by one of these manufacturers, who had entered but
a single machine, speaks well for the reliability of

his motor and the general construction of the bicycle.
—— -4 —

Clothed with the authority of the Naval Appropria-
tion Bill, Secretary Moody has given orders for the
construction, at Brooklyn, by the government, of a
16,000-ton battleship. The Department -will begin
working out the detail plans immediately; and it is
hoped that the keel-plates for the vessel will be laid in
about eight months.

In order to determine the condition of New York
city’s air, Street Cleaning Commissioner Woodbury is
exposing gelatine plates ta collect germs.
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THE GRISSON CONTINUOUS-ALTERNATING CURRENT
TRANSFORMER.
To the Editor of the SCIENTIFIC AMERICAN:

In your issue of June 28, 1902, an illustrated descrip-
tion of the Grisson continuous-alternating current
transformer, by Mr. A. F. Collins, occurs on page 452.
Possibly some of your readers who are occupied with
wireless telegraphy may care toc hear further details
regarding the practicai working of an identically sim-
ilar apparatus, independently devised by myself over
four years ago to actuate an induction coil containing
a primary with two circuits, so that the secondary
discharge would be alternating in character. Although
the apparatus was consigned long ago to the junk
shelf, it happens to be still in my possession; and, as
can be seen from the accompanying photograph, its
plan is identical to that figured by Mr. Collins. At
the time I attempted to satisfactorily employ this
form of double rotary current distributer for the
above-mentioned purpose, it was used in conjunction
with both core transformers and induction coils in
which the primary circuits were doubied, as figuved
by Mr. Collins. With neither type of apparatus, icw-
ever, were satisfactory secondary discharges obtaine.l,
while considerable pyrotechnics always occurred at
the brushes unless the current transmitted was kept
below two or three amperes and two separate con-
densers were connected across the brushes of each
wheel. With an induction coil giving normally a
spark of eight inches, a spark of only one inch could
be had without condensers, and one of two and a half
inches when suitable condensers were used. When

shunted by the condensers, the contact maker would
usually run for a few moments with very slight spark-
ing at the brushes, but frequently either at ore or
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nating discharge is found to be necessary for actu-
ating a special form of X-ray tube used in my form of
the stereo-radioscopic apparatus, it seems to me that
nothing is to be gained by using it for wireless tel-
egraphy, unless the complex method necessary to
produce such a discharge absolutely eliminates all the
various disturbing factors which arise when other
well-known devices are used to interrupt the primary
current. R. H. CUNNINGHAM.

Galileo Ferraris Prize for Inventors,

The committee for the ‘“Galileo Ferraris Award,”
instituted in 1898, have decided to open an interna-
tional competition for the award of said prize on the
occasion of the unveiling of the monument to Fer-
raris, in Turin, in the latter half of _the month of
September next. The award is 15,000 lires ($3000).
together with the compound interest accumulated since
the year 1899 up to the day of the award. The prize
will be granted to the inventor of some practical
application of electricity likely to lead to noteworthy
progress. Competitors may submit either pamphlets,
projects and drawings or machines, apparatus and
appliances relating to their invention. The jury has
full power to cause -practical experiments to be made
with the inventions entered for competition, and upon
the corresponding apparatus. Competitors are to file
their applications and deliver their credentials apper-
taining to their invention not later than 6 o’clock
P. M. on the 15th of September, 1902, at the office of
the secretary of the committee, care of the Adminis-
trative Committee on the First International Exhibi-
tion of Modern Decorative Art in the buildings of the
Chamber of Commerce and Art, 28 Via Ospedale, Turin,
Italy.

Proposed Steel Automobile Road.
The Steel Roads Committee of the Automobile Clul
of America is making rapid progress in its
| work, and through its eunergy, together with
’ the liberality of the United States Steel
Corporation and the hearty co-operation of
‘ the city authorities, a thorough demonstra-
tion will very soon be made in this city
of the merits of the steel highway system
under various conditions of service. The
chief difficulty was to get the special shape
of steel rolled; none of the outside mills
were willing to furnish it, or even to take
an order for regular sizes requiring prompt
delivery, but when Chairman Seligman of
the committee met President Schwab he
found him in full sympathy with the move-
ment, and ready not only to furnish the
‘ special forms and deliver them promptly,
but to contribute the steel for a mile of road
as a gift. General Stone, the designer of
the proposed road, has already conferred
with the steel corporation’s experts on the
details of construction and the material will
be delivered in six weeks. President Cantor

ALTERNATING CURRENT TRANSFORMER.

both brushes a prodigious flaming would occur, accom-
panied by a sudden increase in the primary current
from three to forty or fifty amperes, when the 115-
volt continuous current formed the source of supply.
Hence the discharge was extremely irregular, and the
wear and tear upon the mica insertions of the wheels
so great that after very brief runs truing was re-
quired. By employing in the above-mentioned incduc-
tion coil a primary wound with four layers along its
whole length, which were connected so as to use the
inner and outer layers in series for one circuit and
the two middle layers in series for the other, thus
approximately equalizing the inductances of the two
circuits, the length of the spark obtainable from the
secondary was increased to three and a half inches,
although the behavior of the contact wheels as re-
gards the constant tendency to flame was unimproved.
‘When core transformers were used instead of induc-
tion coils, the results were equally as unsatisfactory.
When several cells of storage battery supplied the
current. the sparking at the brushes, as would be
expected, was much diminished, but the performance
of the induction coil was nothing like as good as when
the usual spring vibrator was used to interrupt the
current.

From the preceding experiences it appears that this
method of directing the current first through one
winding of the primary, and then leading it suddenly
in the reverse direction through the other winding,
does not cause a variation of the primary current at
all suited to induction coils. If, however, the current
through either primary winding is suddenly inter-
rupted when at its maximum value, and suitable con-
densers are connected as usual across the break, the
spark length of the secondary alternating discharge
fully equals that obtained from the same induction
coil as if it were actuated in the orthodox fashion.
Although the employment of this high-potential alter-
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has shown a warm interest in the affair, and

by his direction Chief Engineer Olney is to

recommend suitable locations for sections of
the road. It is intended to place one in the heavy
trucking region down town, another in a street of
general travel, and a third on a suburban earth
road. The track plates will be 12 inches wide and will
be laid on special foundations of broken stones. An
English engineer, who recently inspected the steel
road at Valencia in Spain, reports in the highest praise
of it in every particular. This road has been in use
for ten years.

'The Current Supplement.

The current SuprLEMENT is one of the most im-
portant which has appeared in some time. The first
article is an interesting illustrated description by E.
C. Rost of the methods of cultivating coffee in Brazil
and in the Philippines. Antarctic exploration just
now is occupying the attention of many geographers.
For that reason Edwin S. Balch’s discussion of the
subject is rather timely. A new census machine is de-
scribed and illustrated. Frank C. Perkins writes
entertainingly of vertical direct and alternating gen-
erators used in Switzerland. Capt. John Stephen
Sewell discusses the important subject of electricity
in its application to submarine mines. A very coin-
plete paper on blue-print and black-print photographic
papers and their preparation, from the pen of Mr
Alfred I. Cohn, is of rare value. The new mode:
filter plant of the city of Middletown, N. Y., is de
scribed in a handsomely illustrated article. Prof.
Henry S. Jacoby read before the last meeting of the
American Association for the Advancement of Science
a most valuable paper on the recent progress in Amer-
ican bridge construction. That paper is published in
full. Two technological articles, one on the “Making
of India Ink” and the other on the ‘“Recovery of Rub-
ber,” are of exceptional value. The usual Consular
Notes and Selected Formule will be found in their
accustomed places.
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MILK IN POWDERED FORM.
BY GEORGE J. JONES,

For more thaun fifty years efforts have been made
by the scientists ol nearly all the civilized countries
to separate the water and the fat from milk and se-
cure the non-fatty solids in such condition that by the
simple addition of water the milk could be restored,
with all its original properties unimpaired, and un-
changeable by time or the extreme variations of
climate.

These efforts proved unsuccessful for many years.
A portion of the water could be readily removed, but
when concentrated to about one-sixth of its original
bulk the pasty condition of the mass rendered it un-
manageable and complete desiccation became impossi-
ble without subjecting it to such a high temperature
that the character of the product was completely
changed, rendering it insoluble, incapable of coagula-
tion by rennet and reducing the digestibility by pepsin
tests 50 per cent. The nearest approach to desiccation
was condensed milk. A dry product seemed impossi-
ble without the sacrifice of all the valuable constitu-
ents of milk except the casein, and this was preserved
only in an altered form after treatment with acids
and alkalies which thoroughly changed its character
and impaired its nutritive qualities.

Dr. Joseph H. Campbell, a citizen of the State of
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the study of the petroleum products, turned his atten-
devoting

tion to organic chemistry some time ago,
himself especially to the products of the dairy.

The developments of the dairy interests of this coun-

DRIED MILK BEFORE BEING GROUND INTO
POWDER.

iry had reached enormous proportions.

eries, and

The butter
industry was largely being concentrated at the cream-
in many cases skim milk was a waste
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per pound would be more valuable than the butter
interests itself, as the milk would yield but four
pounds of butter to the hundred pounds of milk, while
the non-fatty solids would furnish nine and a half
pounds of the dry powder, and the annual value would
run into hundreds of millions of dollars, creating a
new industry exceeding in value the wheat crop of
the United States.

But even more than this it was realized that the
recovery of the non-fatty solids of milk in a dry con-
dition would furnish milk to the tropical regions
where it was heretofore unobtainable; would permit
an addition to the rations of the soldier and the sailor
in the most convenient form, with the least possible
waste; would be an invaluable addition to the hos-
pital dietetics; would supply an important factor in
the treatment of diabetes, Bright’s disease and other
similar maladies; would furnish properly balanced
rations to all classes at the cheapest rate, and would
be a general boon to humanity in maintaining vigor-
ous normal health, allaying suffering, promoting
longevity and reducing infant mortality.

The process of development was slow; difficulties
were presented at every turn, some of which for a
time seemed insurmountable. But after nearly three
years of labor and the expenditure of nearly $100,000

product, often thrown away. If the skim milk could
be utilized so as to recover the non-fatty solids in dry,
soluble, sterilized and
thoroughly peptogenic
condition, the product at
half the price of butter

success crowned the efforts and powdered milk or
Nutrium, as it is known, became a reality, and its
manufacture is now a flourishing industry.

The views herewith presented show the various
stages through which the milk passes at one of the

Pennsylvania, who had spent a great deal of time in
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BLOWERS AND AIR STERILIZING APPARATUS,

three mills of the National Nutrient Company, pre

~
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GRANULATING ROOM, SHOWING DRIER DRUMS,
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paratory to its shipment to the Jersey City, N. J., mill
of that concern, where it is ground, bolted and packed.
In this plant there are two of the largest pebble mills
in the world used in grinding the dry lumps. The
product in appearance resembles fine wheat flour, and
is packed suitably for the safe transportation to all
climates.

In one view is shown the copper tin-lined concen-
trating vessel. The milk is pumped into the large
round copper vessel, where it is agitated and heated
by sterilized air blasts preparatory to its being
pumped into the four rectangular concentrating ves-
sels. These concentrating tanks are provided with a
circulating medium of hot water surrounding them
and coils in their interior. They are also provided
with pipes and fan-shaped nozzles for the introduction
of sterilized air below the surface of the milk. This
air is under a pressure and is allowed to escape when
the tanks are charged with milk and causes the water
vapor to be driven off. The milk here has a violent
rolling motion, greater than if boiling. The milk is
thus reduced to about one-sixteenth of its volume. As
the product becomes concentrated the temperature is
lowered. The opening of a valve permits the mass to
fall into the large roller drums with tapered ends,
shown in another cut, and which are located on a
lower floor. These roller drums are tin-plated and are
perfectly smooth on the inside with cone-shaped ends.
An air blast is then introduced into the head of the
drum. The latter revolving about two turns per min-
ute, carries the pasty product up on its side, and
as it approaches the top it falls back through the
dried atmosphere, the air thus carrying away the
moisture. This paste soon becomes too heavy to be
carried up by the revolving of the drum and rolls into
a large mas3s, the cone-shaped ends causing it to move
unequally and twisting and grinding it into small
particles. These are then conveyed to the drier drums,
where the desiccation is completed.

These drier drums have a novel construction. Steril-
ized air is forced through a central shaft having
lateral arms extending down into the mass, where
the constant rolling of the drums exposes all parts
to the desiccatea air. When the product is bone-dry
it is then conveyed to a grinder, which brings it to
about the consistency of corn meal, and it is then
packed.

The proper office of powdered milk is not so much
to act as a food of and by itself, but as a means of
cheaply furnishing other foods with the proteids in
which they are deficient, and thus restoring the bal-
ance which is essential to health.

The successful reduction of milk to the form of a
powder is an achievement of much importance to the
bakers, particularly those engaged in the business in
a large way. They are enabled to secure their milk
supply without any possibility of interruption and at
a much lower cost. This latter is due to the fact that
the dried milk can be shipped so much more econom-
ically than the milk in its original form. A five-
pound box can be shipped at a small fraction of that
of its equivalent of whole milk and can be mixed as
desired. The losses in the handling of fresh milk
around the bakery are very great. Much is consumed
by the men handling it, a great deal is wasted and
considerable is spoiled by being improperly cared for.

_— - r-— ——————————
A NEW CURIOSITY AT THE NEW YORK
AQUARIUM,

Considerable excitement has been caused in the
vicinity of this city over the rumor that a live ‘“sea-
serpent” had been captured and placed on exhibition
in the Aquarium. The crowds which thronged the
Battery with the expectation of seeing a hideous,
green-eyed monster of the dime-novel type have in-
variably returned disappointed and disgusted. Their
reports have belittled the importance of the specimen,
and given the general impression that the whole story
is a fraud. This is unfortunate, for the creature is,
indeed, a very rare specimen, never before having
been seen in captivity.

It has been identified
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skin of warty appearance, chocolate brown in color and
striped with yellowish bands and spots. The tail is
slightly flattened and bears no sign of a fin, nor can
any fins be found on its body. In this it differs from
all other morays, which have a fin extending the full

TREE SHATTERED AT THE BASE BY LIGHTNING.

length of the back. The head also is very different,
being broad and flat, while the common species of
moray have a deep and narrow head. Its method of
breathing, however, is identically the same as that of
the other species. It is provided with the gill pockets
which are characteristic of the family. In general
appearance and manner of swimming the fish is snake-
like in the extreme. When extended to its full length

HEAD OF THE EEL RECENTLY BROUGHT FROM
BERMUDA TO THE NEW YORK AQUARIUM.

it measures just about 6 feet; however, it often draws
itself in to a length of about 4 feet.

The story of its capture is quite amusing. The eel
was discovered by three negroes who were fishing
about seven miles northeast of Bermuda. The water

as belonging to the
moray family, and is
known as the Chan-

nomuraena vitata
(Richardson). That
the fish is indeed a

rare specimen may be
gathered from the
fact that there is but
slight mention of
such a species, and
the only authentic rec-
ord is that of the ich-
thyologist Richardson,
who discovered the
fish in 1844 in the

neighborhood of Cuba, S AMy N Y.
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at this point suddenly deepens from 11 fathoms to
over 200. From this it is supposed that the moray
is a deep-sea fish which by chance worked its way up
from the deep water to the fishing banks. At all
events, no such creature had ever before been seen
in the vicinity of Bermuda within the memory of the
oldest living inhabitants, and the catch so frightened
the drunken fishermen that two were rendered help-
less by their superstitious fears, while the third, im-
mediately sobered, drew in the line and landed his
prize. When the men reached shore the moray was
deposited in a tide-pool for safe keeping. There
chanced to be a hole in the coral bottom of the pool,
and eel-like the creature crawled into this as far as
it could, in an endeavor to conceal itself. When the
negroes next visited the pool only two feet of eel
could be seen, and, frightened beyond reason at the
apparent contraction of the fish, they were glad to
give it away to Prof. Charles L. Bristol, of New York
University, who is in Bermuda gathering specimens
for the New York Aquarium.

The moray seems to be doing well in its new
quarters, and it is hoped that it will live. As yet
the fish has eaten nothing, though constantly tempted
with bits of codfish, on which the other morays thrive.
This, however, is not an alarming symptom, but
rather a characteristic of the moray family, for these
fish often abstain from food for weeks at a time.

A PECULIAR LIGHTNING-SHATTEKED TREE.

The illustration shows the effects of a stroke of
lightning on a tree located near Plymouth, Conn.,
which occurred in April, 1902. From the peculiarities
observed it is believed this tree may have been shat-
tered by an upward discharge.

Our correspondent states that the splinters were
thrown away from the root of the tree and the body
badly splintered, but the top of the tree untouched;
but one limb about ten feet above the highest splinter
orr the tree is broken off about three feet from the
tree.

On the opposite side of the tree there was a deep
furrow plowed in the ground from the root of the
tree toward a low swampy spot, as though the light-
ning may have come from this damp ground to the
tree. The earth and leaf mold from this furrow
were thrown as widely as the splinters, and the dark
spots on the upper right-hand side of the picture are
pieces of the leaf mold lodged on the branches of the
surrounding trees.

It is certainly a very peculiar effect of the work of
lightning, and would apparently lend color to the
theory that it was caused by an upward stroke. Gen-
erally, however, a wet soil is regarded as a good con-
ductor, and the track observed going toward the pond
would indicate that the stroke descending might have
struck the center of the tree first, and followed the
easiest course to the pond.

——— > —
Bonus for Gold-Saving Appliances.

According to Mining and Scientific Press, a bonus
of £2000 ($10,000) is cffered by the government of
New Zealand to any person who, before the first of
January, 1904, shall invent appliances to successfully
save goid from black sands in New Zealand. It is a
condition of the offer that the invention shall, in its
main features, differ from all machinery and appli-
ances at present in use for the saving of gold, whether
coarse or fine. It shall be readily transportable from
place to place, and shall be capable of utilizing local
water for all its requirements. The invention must be
capable of treating not less than 30 cubic yards an
hour of black sand or any coarser material up to a
diameter of 4 inches, and it must be capable of treat-
ing such material profitably where there is not more
than a value in gold of 3d. (6 cents) per cubic yard,
not less than 80 per cent of the gold contained in the
material to be recovered by the machine. No bonus
to be paid until the invention has been continuously

worked for not less
than six months, and

and gave a fair de
scription of it.
The specimen has a

‘ it shall during that
period have treated
not less than 100,000

cubic yards of ma-
terial, working three
shifts a day. The

bonus will be paid on
the certificate of an
officer that not less
than twenty persons
other than the appli-
cant for the bonus are
successfully working
the invention. Any
person who receives
the bonus shall not be
allowed to take out

REMARKABLE EEL AT THE NEW YORK AQUARIUM (CHANNOMURAENA VITATA),

THE EEL IS ELONGATED AS SHOWN ABOVE.
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patent rights In New
Zealand for his inven-
tion.

WHEN STRIKING ITS PREY



OIL-CAN.

By a novel construction of parts the oil-can here
illustrated is made to forcibly and copiously eject oil
upon flexing its bottom diaphragm. The can, which is
similar in shape to the ordinary oil-can, is provided
with a false bottom to which are secured two tubes;
the longer tube, which is central, projects into the
spout of the can, while the shorter tube opens near
the top of the body por-
tion. At the base of each
tube is a valve, that in
the longer tube opening
upward, and the valve in
the shorter tube opening
downward into the bot-
tom compartment. A
nipple is removably fast-
ened in the wall of the
body near the top. An
inwardly-opening valve
in this nipple forms a
passage for the admis-
sion of air at atmos-
pheric pressure. The oil,
filling the body and flow-
ing through the shorter
tube, passes into the
compartment below the
false bottom. Now, when
the bottom of the can is
flexed inwardly, the valve
of the shorter tube will
seat, but that of the cen-
ter tube will open, and
the oil will be forced out
through theé spout. As
the bottom returns, be-
cause of its resiliency, to
its normal position, this latter valve will seat, while
that of the shorter tube will open, allowing a fresh
supply of oil to flow into the bottom compartment.
As the oil is removed from the body portion, air
takes its place by way of the valve in the nipple.
On outward pressure, however, this valve closes. To
fill the can the nipple is removed, thus affording an
opening through which the oil may be poured. The
device has recently been patented by Mr. Thomas
Vojta, of Mound City, So. Dak.

NEW TURBINE ENGINE.

Our illustration shows a new turbine engine of
novel construction which has recently been invented
by Mr. William D. Linscott, of Piedmont, So. Dak.
The inventor has built a toy experimental engine of
this design, which weighs but 63 pounds and which,
under 40 pounds’ pressure, has developed enough
power to run a small lathe, a grindstone, a sawmill
and several other devices. The construction is such
as to require little or no attention, for there are no
complicated running parts to cause wear, and require
packing to make them steam-tight. The steam is
economized and continually reused. The simple con-
struction of the engine is clearly shown in the engrav-
ing. The cylinder or casing is made up of a number
of annular sections which are held together by the
tie-rods that bind the cylinder heads together. Each
cylinder section is provided with a honeycombed web
formed by annular series of ribs or partitions sepa-
rated by circular partitions. These honeycombed
webs are formed at one side of the sections, leaving
cavities for the reception of the piston webs. The

IMPROVED OIL-CAN.
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latter have a construction similar to that of the
cylinder webs, the circular partitions being respec-
tively in registry with each other. Steamtight con-
nection can be made between them by providing the
circular partitions of the pistons with ribs to fit
loosely in corresponding grooves in the edges of the
cylinder partitions. Each piston is provided with an
elongated hub, these hubs being keyed to the shaft
and projecting under the cylinder webs so as to give
them support. The feed-pipe at one end of the engine
communicates with an annular cavity in the cylinder
head. This feeds steam to the innermost series ot
openings in the cylinder and piston webs. Reference
to the illustration will show tnat these openings are
in line with each other and form steam passages
extending completely through the engine. The steam
flowing into the innermost passages enters an annu-
lar return port in the opposite cylinder head. This
leads the steam back to the next outer series of steam
passages, whence it is again returned and passed back
and forth through the successive series until the out-
ermost passage has been traversed, whence it passes
out through the exhaust pipe. The ribs or veins
which form the side walls of the steam passages are
V-shaped, as clearly shown in the small detail view.
Now it will be seen that the steam acting on the veins
of the piston webs will give them a rotary motion,
while the veins of the cylinder frame act continually
to deflect the steam and re-direct its flow against the
piston webs. The steam has a continuous course
through the various passages of the engine, and thus
its entire energy is made use of to drive the pistons
continuously in one direction. These in turn impart
movement to the shaft. Obviously any number of
annular steam passages can be formed in the engine,
thus increasing its power.

P
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ELECTRIC LAMP.
In order to increase the illuminating power of an
a California

incandescent electric lamp, inventor

A NEW INCANDESCENT LAMP.

forms the bulb with an interior tube open at one end.
The tube and bulb are so connected that the vacuum is
not destroyed and that a brush can be exerted in the
tube to appy silver to the walls in order to form a
reflector. The filament is coiled around the tube, so
that a maximum amount of light-producing surface is
provided.

©——O O

A Self=Lishting Cigar.

An inventor, who is evidently wearied of the many
fruitless attempts to light a cigar in a windy street,
has invented a combustible tip, which is intended to do
away with the use of matches. The tip is composed

of a mixture of ground glass, saltpeter, po-

tassium chlorate and gum arabic. This mass
is molded into a cap on the end of a cigar,
and a frictional igniter, such as that used on
the tips of matches, is placed on the surface
of the cap. When the igniter is scratched,
the cap burns freely and cannot be extin-
guished by an ordinary wind. The combus-
tion fuses the ground glass and renders the
cap incandescent. The fused glass forms an
airproof cover on the end of the cigar and
prevents any of the fumes from entering the
tobacco, so that no unpleasant taste results.

A process has been discovered in France by
which garbage is converted into briquettes,
which consists in mincing the refuse from
abattoirs, fish markets, etc. straw, paper, etc.,
and adding tar and naphthalene. The mass
is then mixed in a kneading apparatus, dried,
and pressed into briquettes. The briquettes

NEW TURBINE ENGINE.

have a slight odor of gas, burn brightly and
engender heat slowly, it is claimed, and with
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a more highly perfected method of manufacture they
will produce less ash, and the heat-producing qualities
will be about the same as those of common coal. They
will also possess the advantage of burning slowly and
developing no smoke.

BICYCLE STANDS.

Most bicycle stands now used on sidewalks are
bulky contrivances, occupying considerable space and
presenting annoying obstructions to pedestrians. We
show here a stand of very simple construction which,
when not in use, folds down automatically into the
sidewalk, thus offering no obstacle to foot travel. The
stand consists merely of a rod bent to an elongated
U-shape, and designed to engage the sides and upper
surface of a bicycle wheel. The two legs of this stand
are coiled at their lower ends about a bar secured in
a recess in the sidewalk. The sidewalk is also pro-
vided with a channel for receiving the device when
folded. The ends of the rod extend outward, and
form anchors to prevent the device from swinging too
far rearward. These ends may be brazed together,

A CONVENIENT BICYCLE STAND.

and when the device is turned up in operative position,
the ends will engage a metal plate secured to the
wall of the recess, thus holding the stand at a slight
forward incline, so that when the wheel is removed,
it will fall by gravity to its position in the sidewalk.
The channel can be easily formed in a wooden or
stone sidewalk by the use of suitable tools, or if a
concrete walk is used, the simplest way of forming
the channel is to press the rod into the concrete while
the material is still wet. The inventor of this simple
stand is Mr. Louis H. Knoche, San Jose, Cal.

PIPE PULLER.

“ A patent has recently been granted to Mr. James A.
Haire, of Weyauwega, Wis., for a pipe puller of im-
proved design. The device, which is portable, is so
constructed that power may be taken from a driv-
ing belt or chain and communicated to the lifting
screws with the least possible amount of machinery.
The pull on the pipe is straight, and obviates any
tendency to torsion or wind on the crosshead.

The device as illustrated comprises two parallel
upright screws mounted to turn in a baseplate and
connected by a crosshead provided with nuts which
travel along the screws. A hole is provided in the
baseplate, through which the pipe to be pulled passes;
the pipe also passes through a taper opening in the
crosshead, to which it is secured by tightly-driven
wedges. The screws are provided with worm gears,
which mesh with worms on the driving shaft. It
will be noticed that the screw on the left has a right-
hand thread, and that on the right has a left-hand
thread; the pitch of the worms also is such as to
turn the screws in opposite directions. The object
of this arrangement is to obviate any tendency to
torsion or wind in the crosshead, while the right-hand
or left-hand worms tend to balance the end-thrust of
the driving shaft, thus making a pipe puller that is
licht in weight, compact and very durable, and one
which will easily do the required work. A reversing

2 ' T
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PORTABLE PIPE PULLER:
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mechanism is provided on tune driving shaft, which
consists of a large bevel gear and two bevel pinions
loosely mounted on the shaft, one of these pinions be-
ing secured to the driving pulley at the right. The
pinions are each provided with clutch faces, which
are adapted to engage the teeth of the double clutch
mounted to slide on a feather of the driving shaft.
Either right-hand or left-hand motion can thus be
imparted to the screws by sliding the clutch into en-
gagement with one or the other of the bevel pinions.
This reversing mechanism is designed for use with
a horse power or engine that cannot reverse the mo-
tion. Handles are secured to the base, enabling the
device to be readily moved from place to place when-
ever desired.

Brief Notes Concerning Patents.,

Andrew Phillips, of St. Louis, Mo., has invented an
electrical sweating robe, comprising an outer layer and
an inner layer of equal size. These layers are secured
together by a seam around their edges and by a num-
ber of seams extending longitudinally. These longi-
tudinal seams divide the robe into columns wider at
the head than at the foot. An electrical heat-gen-
erator wire of zigzag form is arranged within columns;
the terminals of the wire being at the columns at the
same end of the robe.

The Armour Packing Company, of Chicago, has ac-
quired the patents of a new canning process, the inven-
tion of Mr. Maconohie, the English member of Parlia-
ment for East Aberdeenshire, Scotland. The salient
characteristics of thiz prccess are the elimination of
all solder in the canning of preserved provisions, the
cbviation of all danger of ptomaine poisoning, while
canning can be carried out more expeditiously and
economically than with any other system at present
practised.

I. G. Waterman, a millionaire resident of the Monte-
cito Valley of California, has invented an electrical
device for controlling the spigots of the bathroom by
a touch button in the bedroom. By this means one
can reach out from the bed and turn the water into the
tub, and when the latter is filled the flow is auto-
matically shut off. With an installation of this char-
acter in the house one is enabled to stay in bed until
the bath is entirely ready, and then jump almost from
under the covers into the water.

For inventiveness the town of New Britain, Conn.,
apparently takes the palm. Since the United States
patent laws have been in existence, 1447 inventions
have been patented by 344 New Britain citizens. For
ten years one patent was granted annually to every
367 inhabitants of the town. The man who heads the
list for the number of patents taken out is Justus A.
Trout. From his prolific brain 121 patented irven-
tions have sprung. Another man, George E. Adams,
has patented 66 inventions. A third inventor, Thomas
E. Corscaden, has patented 51 devices. The fourth
place in the list is occupied by Henry G. Voight, who
has taken out 44 patents on inventions.

A new process for the manufacture of artificial
marble has been patented by S. Sborowitz, of Berlin.
The new product is said to be particularly fine and
very cheap. Asbestos, dyeing materials, shellac and
ashes are pounded into a stiff mass, and then sub-
jected to high pressure. The resulting mass is sur-
prisingly firm and tough, not brittle, is very easily
worked by means of tools, can be given a fine polish,
and cannot be distinguished on a mere ocular inspec-
tion from genuine marble. As it does not Dbreak
easily, it can be used in the shape of very thin slabs
of little weight, and will be very useful for the manu-
facture of washstands, wall coverings, etc. Owing to
its being much cheaper and more durable in contact
with water than any other kind of artificial marble,
this new material, which can be presfed into molds and
given any shape desired, seems to have a promising
future for the manufacture of a great variety of house-
hold goods and also insulators for electro-technical
purposes.

Two inventors who live in Stirling, Scotland, have
invented a lifeboat which is intended to become auto-
matically inflated when it is immersed in water. A
spring is employed which is kept in a state
of tension or compression by means of a strin
or roll of ©paper, the tensile strength of
which, as long as it is dry, is sufficient to main-
tain the spring in a state of tension or compres-
sion, but which, when it becomes wet by immersion
in water, immediately loses its strength or rigidity to
such an extent that it is ruptured by the energy stored
in the spring. Thus is the spring set free. The re-
lease of the spring causes the broduction of a volume
of gas from materials sufficient in quantity to give the
appliance any flotation power required. The materials
in question are inclosed, together with the spring, in
a perforated metal case, secured in the appliance in
any desired manner, but so that water can have access
to the controlling strip, as soon as the appliance is
thrown overboard. Gas can be produced by the com-
bustion of cordite or hallustite.

Scientific American

Legal Notes.

Two Grear Iron ConpranNiks 1N CourRt.—The Su-
preme Court of the United States has handed down a
most important decision in which the Carnegie Steel
Company and the Cambria Iron Company are con-
cerned (22 S. C. Rep. 698). The Carnegie Company
sought to recover against the Cambria Iron Com-
pany for an infringement of letters patent issued June
4, 1899, to William R. Jones for a method of mixing
molten pig metal.

The Court broadly decided that a process patent is
not anticipated by the mechanism which might with
certain alterations be adapted to carry out that proc-
ess, unless such an application would have occurred
to one whose duty it was to make practical use of
the mechanism described.

The process claim of the Jones patent for mixing
molten pig iron covered a method of securing great
uniformity in chemical composition, and of avoiding
the necessity of remelting before further treatment
in converters. The dominant idea was the permanent
retention in a covered reservoir of so large a quantity
of the molten metal as would absorb variations of
the product from the blast furnace received into it
and discharged from it into the converters. That
claim, the Court held, was not anticipated by prior
patents which contemplated the storage or mixture
of the reservoirs of molten metal from blast furnaces
for use in casting or converters. For in none of these
patents was the retention of a quantity of the molten
metal recognized as essential. Nor was the invention
anticipated by the practice in steel works of mixing
remelted pig iron from cupola furnaces in receiving
ladles, in which a considerable residue was generally
maintained.

The specification of Jones’ patent stated that the
primary object of the invention was to render the
product of steel work uniform in chemical composi-
tion. The construction of Jones’ process claim as
covering a method for avoiding abrupt variations in
the chemical constituents of molten pig metal before
further treatment in converting it into steel, seems to
conflict with this statement of the object of the in-
vention. But the Court held that such a construction
was not inconsistent with the specification.

In his patent Jones specified neither the size of the
reservoir nor the amount of metal to be left therein,
in carrying out his process of mixing molten pig iron
so as to secure greater uniformity of chemical compo-
sition. But the specification called for a reservoir
of any convenient size, ‘“holding say, 100 tons of
metal,”” with the bottom of the discharge spout two
feet above the bottom of the vessel in a 100-ton tank,
“and more or less according to the capacity of the ves-
sel,” for the purpose of leaving a considerable quantity
remaining and unpoured with which the fresh addi-
tions may mix. In the Court's opinion, the height of
the permanent retention in a reservoir of a large quan-
tity of molten metal as a basis for unification of the
product of Dblast furnaces received into it, is suffi-
ciently disclosed.

In order permanently to retain in his covered reser-
voir a quantity of molten metal sufficient to absorb the
variations of the blast furnace products received into
it and discharged from it into converters, Jones used
a covered refractory-lined and turtle-shaped tilting
vessel of about 300 tons capacity. By not allowing
the vessel to tilt beyond a certain point gaged by a
chalk mark, it was possible to retain in the vessel
about 175 tons of molten metal. Before Jones’ inven-
tion there had been used an intermediate, uncovered
receiving-ladle for cupola metal, which held consider-
ably more than the amount of metal necessary to
charge a converter. It was the Court’s opinion that
such prior use was not an anticipation of Jones’ inven-
tion. The Circuit Court had held with the Carnegie
Company; but its decision was reversed by the Circuit
Court of Appeals. On a writ of certiorari the Supreme
Court reversed the decision-of the Circuit Court of Ap-
peals.

TEsLA’S PaTExTS AcaIN 1IN Covrt.—In a suit brought
by the Westinghouse Electric Manufacturing Company
against the Royal Weaving Company, of Pawtucket,
R. I., the Tesla patents were again sustained. In the
opinion it is stated that the defendants relied on two
French patents to make out their case of non-infringe-
ment, ‘contending that these patents disclosed what
was not before the courts in the Granite case, namely,
that two single-phase synchronous motors could be
coupled together, as, for example. by having their
armatures mounted on the same shaft; and that these
two motors might be run each by its own circuit of
alternating currents. The Court held that these pat-
ents, even if produced in the Granite case would not
have affected the decision as to the nature and novelty
of Tesla’s invention; and as to the validity of the
patents in suit, the Couri, decided that the question of
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infringement seems to be substantially determined by
the prior decisions.

THE NORTON FEED-SCREW PATENT CONSTRUED.—On
March 8 1892, Wendell P. Norton was granted a patent
for a feed to be used on screw-cutting engine-lathes,
whereby it was possible to change the speed of the feed-
screw rapidly, according to the requirements of the
screw to be cut. Two sets of devices were described.
One consisted of a series of three interchangeable
gear-wheels of varying diameters, arranged at one end
of the machine, speed variation being secured by
changing their relations to one another—a result that
could be obtained only when the machine was at rest,
since nuts would first have to be unscrewed, and the
wheels removed and placed on different spindles. By
such changes, three different speeds could be imiparted
to the feed-screw. The other set of devices consisted
of a series of twelve gear wheels of varying diam-
eters, arranged in steps. By means of a hand-lever and
connecting mechanism, one or other of these could be
brought into engagement while the machine was mov-
ing, and thus twelve speeds could be imparted to the
screw-feed. An examinalion of the prior state of the
art, which was made by the Court in the case of the
Hendey Match Company vs. Prentiss Tool and Supply
Company (113 Fed. Rep. 592), showed that the patentee
was not a pioneer. ‘“The case is one, therefore, in
which the particular combination of parts and details
secured to the inventor by his patent is to be con-
formed to the self-imposed limitation in the claims,
and nothing can be infringement which does not fall
within the terms the patentee has chosen to express
his invention.” The bill in the case was dismissed,
because the defendants’ combination changed the loca-
tion of the gears from the feed-shaft to the counter-
shaft.

SciENTIFIC NAMES As TRADEMARKsS.—In the case of
Searle & Hereth Company vs. Warner (112 Fed. Rep.
674) the use of scientific names as trademarks was
fully discussed by the Circuit Court of Appeals for the
Seventh Circuit, Mr. Justice Groscup delivering the
opinion of the court. The substance of the decision
handed down is, in brief, that after both pancreatin
and pepsin had been discovered and named, their
effects as aids to digestion had been investigated, and
the results of such investigation had been published to
the world for several years, the manufacturer of a
digestive preparation could not adopt “pancreopepsin,”’
a combination of such names, as a trademark, and
thereby prevent the use of these names by other manu-
facturers of similar digestive preparations. The spe-
cific word ‘“pancreopepsin” is in a sense artificial. As
the Court pointed out, it was doubtless coined to some
extent through the ingenuity of the appellee. In an-
other case it might even be made the basis of injunc-
tion against unfair competition. But the Court held
that the appellee could not appropriate similar words,
simple or compound, that grow out of the medical
nomenclature relating to pancreatin and pepsin, and
that such right of appropriation does not at any rate
extend to the word ‘“pancreopepsin,” which was the
name applied to the digestive preparation of the
appellee.

One of those incomprehensible bills which are often
enough presented to the House of Representatives
seeks to extend the term of George B. Simpson’s
patent for an improvement in insulating submarine
cables. Under ordinary circumstances the reason for
the extension of a patent’s term can be readily under-
stood. Often enough seventeen years pass without an
invention’s coming into actual use. In the present
case, however, the patent was originally granted on
the 21st of May, 1867, and, therefore, expired fully
nine years ago. It would seem an injustice to those
manufacturers who may have begun the making of
Simpson’s appliances after the expiration of the patent
to restrain them now, and to curtail for seven years a
business that they may have built up. Of course there
is no chance of its receiving favorable consideration.

VaLipity or DESIGN PATENTS.—In the matter of the
Bevin Brothers Manufacturing Company vs. Starr
Brothers Bell Company (114 Fed. Rep. 362) the United
States Circuit Court for the District of Connecticut
held that the fundamental question in determining the
validity of a design patent is whether the inventive
faculty has been exercised to produce something which
is original and pleasing to the eye; for in design
patents the test of identity on questions of anticipation
and infringement is the eye of the ordinary observer.
In determining this question, the Court may avail
itself of such common knowledge as the general public
may possess.

The application of the Allgemeine Elektricitits
Gesellschaft to the German patent office for the an-
nulment of the Braun wireless telegraphy patent has
been refused with costs.
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RECENTLY PATENTED INVENTIONS.
Agricultural Inmplements.

COMBINED SEEDER, FERTILIZER-DIS-
TRIBUTER, AND CULTIVATOR.—A. CgraA-
vorro, Montevideo, Truguay. 'The invention
relates to agricultural machines and provides
a new seeder and fertilizer distributer designed
for sowing small seeds, such as clover, lu-
cerne, linseed, wheat and the like, at the same
time fertilizing the soil uniformly to insure
proper growing and ripening of the plants.

SILO.—A. F. WaLLiHAN, Reliance, Va. It
is necessary to the attainment of the best
result in preservation of fodder that the ver-
tical wall of a silo shall have no acute angles

or corners, and therefore a circular form is
the ideal one. This form is, however, diffi-
cult to construct and also expensive. Mr.

Wallihan has devised a silo of polygonal shape
which closely approximates the circular. Ce-
ment-holding laths are applied thereto in such
a manner that the cement does not become
cracked or detached by vertical expansion of
the silo wall.

GEAR-TRANSMISSION.—J. SucHy, Little-
heart, No. Dak. This gear transmission is
designed for wuse on self-binding harvesting
machines. It is composed of but few parts
not liable to get easily out of order, and is ar-
ranged to permit the operator to conveniently
throw the driving gear quickly in and out of
mesh with the driven gear, and to securely
hold and lock the driven gear in position
whenever desired.

Apparatus for Special Purposes.

APPARATUS FOR THAWING FROZEN
GROUND.—G. R. Crarxg, Dawson, Canada.
‘I'he invention relates to mining in northern
countries, and its object is to provide certain
improvements in apparatus for thawing frozen
ground, whereby hot water is readily and
cheaply furnished. In the case of hot, hy-
draulic mining the hot air and vapors in the
drift are removed therefrom and utilized in
the furnace for heating the water.

ELEVATED-CABLE SYSTEM OF TRANS-
PORTATI®ON.—T. ALEXANDER, Brookhaven,
Miss. The system is employed in transporting
logs, dirt, coal and other freight in which a
truck runs upon a cable attached to horizontal
arms or brackets affixed to posts. The in-
vention provides improved means for supporting
and locking the cable, also means for raising
the cable to cause propulsion of the freight
by gravity and for allowing slack of the cable
at any desired point for the purpose of taking
up or arresting and releasing the freight when
at the end of its transit.

SUPPORT FOR OVERHEAD CARRIERS.—
"I ALEXANDER, Brookhaven, Miss. This inven-
tion provides improved frame support for the
track or wire rope of an overhead -carrier.,
One of the chief difficulties in constructing suchJ
carriers is the provision of supports that shall
have due strength, rigidity and durability with-
out involving too great a cost. Such a support

has been designed by Mr. Alexander.
Hardware,
SPIRIT-LEVEL.—S. E. Roe, New York, N.
Y. The invention relates to a means for

mounting and carrying spirit-tubes for use on
levels and plumb-rules employed by mechanics
in various trades. The spirit tubes are secured
to the straight edge of a plumb-rule and by
means of a cruciform arrangement, vertical,
as well as horizontal attachments may be se-
cured.

Miscellaneous Inventions,

TROUSERS CREASER.—H. A. BrowN, Ma-
con, Ga. Dr. Brown is the inventor of a new
device for creasing trousers. The device is
very simple and light, so that it may be easily
carried in a valise and will occupy but little
room therein. The construction is such a&s to
permit the creasing of the trousers over night,
when it is desired to use them in the day, or
they can be creased at other times in a few
hours, as may be desired.

SPRING-CLAMP FOR LENSES OR TIIE
LIKE.—I. I. LemBke, New York, N. Y.
livery wearer of eyeglasses wishes occasionally
that his pince-nez were spectacles. Spectacles
stay on however violent one's exercise, how-
ever warm the weather. Mr. Lembke has in-
vented a device for transforming eyeglasses
into spectacles. Temple attachments are pro-
vided which can be quickly and easily clamped

onto the eyeglasses to produce the required
spoectacles.

PILLOW-SITAM  [TOLDER.—TIiLLy  Ba-
BAUER, Volta, (al. The invention provides

means whereby the pillow-sham may be held

properly in every respect and yet the holder
made readily applicable to any bed without
marring or injuring its finish.

DEVICE FOR TUNROLLING CLOTH OR
OTHER FKFABRICS.—II. L. RoOSENTHAL, New
York, N. Y. This device, which is of simple
construction, is provided with a revoluble

platform and means for controlling the move-
ment of the platform, along with means for
receiving and sustaining a roll or bolt of
cloth removable from the platform, yet capable
of ready interlocking engagement therewith.
NoreE.—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 tind inquiries tor certain classes of 2rcicles
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.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 2866.—For parties to manufacture
small wire articles.

AUTOS.—Duryea Power Co., Reading, Pa.

Inquiry No. 2867.—For manufacturers of die ma-
chinery.

**U. 8.” Metal Polish.

Inguiry No. 2868.—For manufacturers of milk
condensers.

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

Tnquiry No. 2869.—For dealers in mailing cases,
labels, advertising cards, etc., for a patent medicine.

For SALE.—Patent carbonating machine. F. W.Z,,
Box 73, N. Y.

Inquiry No. 2570.—For dealers in wood screw-
brackets for glass insulaters for electric purposes.

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

Inquiry No,
or soft wood 7§ mch square by 4

Indianapolis. Samples free.

2871.—For blncks of hard cardboard
inch thick.

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

Inquiry No. 2872.—For
engines 134 x 2 or 2 x 3 inches.

small steam slidevalve

We make anything in sheet metal, any shape. Esti-
mates free. Metal Stamping Co., Niagara Falls, N. Y.

Inquiry No. 2873.—For metal dour plates, num-
bers, etc., and machinery for making same.

‘We design and build special and automatic machinery
for all purposes. The Amstutz-Osborn Company, Cleve-
land, Ohio.

Inquiry No. 2874.—For manufacturers o¢f ma-
chines tor gathering nails inlarge quantities.

IDEAS DEVELOPED.—Designing, draughting machine
work for inventors and others. Charles E. Hadley, 534
Hudson Street, New York.

Inquiry No. 2873.—For dealers in German silver
wire, tube and plate, hard and soft.

Automobiles built to drawings and special work done
promptly. The Garvin Machine Co., 149 Varick, cor.
Spring Streets, New York.

Inquiry No. 2876.—For an oil burner adaptable
for furnace, heating and cooking stoves.

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

Inquiry No. 2877.—For dealers in rubber stamp-
making outfits.

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

Inquiry No. 2878.—For dealers in metal special-
ties, novelties and articles of merit.

INVENTIONS DEVELOPED.—Designing and building
of labor-savinrg machinery and general engineering. L.
J. Zimmerman, Elect. and Mech. Engineer, 106 Center
St., N. Y.

Inquiry No. 2879.—For manufacturers ot hydrau-

lic litting jacks.
. An experienced business man desires correspondence
with party requiring means for developing, manufac-
facturing or marketing a patented specialty of merit.
Address Specialty, Box 773, New York.

Inquiry No. 2880.—For parties to make small
wooden blocks of different shapes.

WANTED.—Experienced master mechanic for blast
furnaces. Apply immediately, stating in detail expe-
rience, references, age, salary expected and earliest
date can commence. Address ‘‘ Blast,” Box 773, N. Y.

Inquiry No. 2881.—For manufacturers ot sheet
aluminium.

WANTED.—A large correspondence school desires
the spare time services of an experienced electrician to
prepare and write a mail course on electrical engineer-
ing. In writing state quaiifications, experience and
references. J. H. Bowen, Box 233, Scranton, Pa.

Inquiry No. 2882.—For dealers in or makers of
aluminium tubing.

" Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Freeon application.

Inquiry No. 2883.—For manufacturers of lawn
mowers in the United States.

Patents developed and manufactured, dies, special
tools, metal stamping and screw machine work. Metal
Novelty Works Co., 43-17 8. Canal St., Chicago.

Inquiry No. 2884.—For full information from
parties familiar with the destructive ravages of the
teredo to piling.

Die wbrk, experimental work and novelties manufac-
tured. American Hardware Mfg. Co.,Ottawa, Ill.

Inquiry No. 28835.—For
oxide of manganese.

Inquiry No. 2886.—For
and green ground slate.

Inquiry No. 2887.—For
working peat ground.

Inquir}r No. 2888.—For
and desk fans.

Inquiry No. 2889.—
horseshoe nails.

Tnquiry No. 2890.—For
castings.

Inquiry No. 2891.—For makers of rubber balls,
such as are used on toy balloons.

manufacturers of black
manufacturers of black
makers of machinery for
dealers in electric ceiliné

For machinery for making

dealers in small engine

Inquiry No. 289:2.—For wholesale dealers in

bamboo for use in the manufacture of furnicure.

Trquiry No. 2893.—For makers of small go-cart
wheels ¢ inches high and rubber tires.

Inquiry No. 2894.—For dealers in articles for a
stt,reei fair, such os rubber sandwiches, candy bag-pipes,
ete.

Inquiry No. 2895.—For dealers in very thin sheet
steel.

Inquiry No. 2896.—For dealers in thin brass call-
ed “hand plating material.”

TInquiry No. 2897.—For dealers in apparatus and
chengi(l:nls used in the manufacture of incandescent
mantels.

Inquiry No. 2898,
motor ceiling fans.

—For manufacturers of spring
Inquiry No. 2899.—For makers of small wool
cardmg and spinning machines.

«}.m-y No. 2900.—For makers of carpet-cleaning
mnch nery.

INDEX OF INVENTIONS

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

July 8, 1902,

AND EACH BEARING THAT DATE.

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

w.
. 704,412

Acid, apparatus for
WVenzel
Advertising dev

making sulfurous,

Allerton ... 704,002
Aging or treating sirits, K . 704,389
Air compressor, hydraulic, W. J. Linton.... 704,059
Alkali metal sultates from mixed solutions,

separating, C. Hoeptner. ceeeeeneas 704,036
Ammonia compressor, J. T. Ludln“ ...... 704,062
Ammunition and water carrier and litter,

combined, . I, L. Allen............ 704,426
Ammunition and water carrier and litter,

portable, H. I. L. Allen.............. 704,427
Animal trap, J. 8. Moon........ 704,355
Antimony oxid, making white, A b 1’10 704,367
Automatic lllbllc‘lt[)l, A, A, Freeman. 704,021
Automobile, J. D. Carrington..... e 704,296
Awning fixtures, antirattler for, J. Sul-

livan ..., 704,397
Axle box, car, O. N(‘\\h(ll . . 704,085
Axle lubricator, R. 1L Gowa . 704,028
Axle, vehicle, G. Ieck.o....o....... 704,327
Bag filling machine, J. L. 1)1011(‘)1 704,176
Bag holder, W. MHayward. 704,251
Bale tie, W. 1. Johnson.. . 704,048
Balls, making playing, I&. Kempshall...... 704,463
Balls, manufacturing playing, E. Kemp-

shall ... o0 oL, F N 704,464
Barrel finishing machm(- G. M. Carter 703,994
Barrel, wrought metal, . C. Phillips.... 704,366
Butt\-ri(-s and product th\-n-uf, making plates

for storage, II. K. less 704,252

Battery, W. T.
Bed bottom, P.

. T04,125

Seddon. .
' . 704,215

B.

Bed bottom, spring, 704,416
Bed rail, W. Tucker........ccoeveen. . T04148
Bell, W. B. Augir......oooooiiaiio. 704,289
Belt fastener, clasp, or buckle, M. Cochran 704,437
Belt tightener, G. AL Schwingel.. 704,388
New TN e e et 704,206
0. W (xurh‘ths . 704,029
. B. Gillis. . 704,317
A G \lulﬂsnn . 704,288
attachment, I, \\’ 704,145
Bu\(l(\ handle bar, W. N.

8 TP 704,159
support, R. O. .. 704,161

BlL)LlL‘b, auxiliary hdndn[n'mtud
mechanism for, K. Wunner.......... 704,284
Bilge block, J. McCullough....... .. T04,358
Blasting cartridge, W. Kir . 704,465

Bleaching vat, I'. Taylor et al . 704,402

Blower and compressor, C. Neumann 704,360
Boards, stacking of, G. Johnson, Jr.. . 704,260
Boiler furnace, steam, II. B. Meech...... 704,353
Bolster, Carlson & Perric........ccoee... 703,993
Bolt.  Sce Door bolt.

Book, a~count, (. K. Rosenberg..... . 704,216
Boring apparatus, hydraulie, G. b(hmldt . T04,385
Boring tool, expansible, H. Licthegener. 704,057
Bottle filling and stoppering machine, .

Binns .....oiciiiiiiiae. 704,171
Bottle or flask, K. D. Read 704,105
Bottle or jar, E. L. Livingstone.......... 704,482
Bottles or jugs with beer, apparatus for

filling, A. Schroedter ceeeeee.. 704,386
Box, E. O. Clark......... 704,298
Bracelet or the like, I 1’ delS.... . 704,243
Brake, J. G. Alexander. ....o.e... . 704,229
Brake mechanism, 0. F. Rdllddll.... . 704,103
Brake shoe, G. A. Woodman........ . 704,491
Brick kiln, T. M. Wilson......... . 704,418
Broom head, W. Mansficld......... . 704,483
Buggy boot or apron, H. A. Sorense . 704,276
Building material, M. W. Marsden... . 704,066
Burglar alarm, . W. Dunne........ . 704,246
Burglar alarm, C. I‘ruchauf....... < 704,247
Bustle, H. . Taylor........... 704,146
Button machine, T. 1. Morrisse ... 704,356
Calendar, C. L. Post.......... ... 704,208
‘amera, C. E. Hutchings 704,334
Camera  attachment, photographic, Robert-

son & IIutchings 704,378
Caniera, panoramic hand, N. C .. 704,438
Camera, photographie, C. E. Ilute . 704,335
Camera, photographice, II. . Purser...... 704,370
Camera  with roll film magazine, folding,

LoD Goerz.o..ioaiiiiiae.. 704,320
‘an  body forming machine, W. Case.. 704173
Can ending or heading machine, Hodbson

& NOrton.....iieiiiiiiiiienneennnnas 704,255
Can head delivering apparatus, H.

o0 704,266
Can or jar cover attachment, fruit, G. E.

Woodbury ..oviiiiiii i 704,421
Can testing machine, H. N. Norton........ 704,267
Can testing machine, W. H. H. Stevenson 704,278
Can testing machine, G. I\ Leiger........ 704,480
Canning food products, J. G. Hodgson.. . 704,258
Candy dipping machine, . Goldschmidt . 704,248
Cane, magazine torpedo, J. H. Fox...... 704,310
Car brake, ratchet, II. Witte... . 704,227
Car coupling, J. B. Thomas 3, 704,489
Car fender, J. "IN IModgins............ . 704,461
(Can fender, street, G T. \toultmg . 704,141
Car fender, street, . Zimmerman. . 704,166
Car guard gate, 141]\\(1\, IL \Vlttv 704,228
Car guard rail, street, W. S. Bradley...... T04,432
Car side bearing, l‘:\i]\\':l,\', C. 1. Huntoon 704,044
Car side bearing, railway, -Northrop &

Steinbrenner .... 704,088
Car, tramway, A 704,067
Car wheel holding device, . T04,474

Cars, hand strap for street railw. .

Straus ..., . 704,143
Carbureter, Head Dovey... T04,034
Carriage top backstay, R. (. Schemmel.. 704,384
Carrier.  Sce Package carrier.

Carton, collapsible, C. . Russell........ 704,380
Cashing sales accounts, means for, If, L.

ANderson .ol i i i 704,168
Cask closing means, J. J. Henningsen.... 704,329
Chain making apparatus, J. Girlot........ 704,185
Chair attachment, A. M. Richar 704,109
Chair brace, A. Gruenwald. 704,187
Chatelaine clasp, J. Ritter... 704,212
Chenille, woven, L F. & A. Naylor...... 704,083
(huck, mle drill, Mecllale & Trainner.... 704,081
Churn J. \ Maddox........... . 704,064
Cigar , Ao O Cambridge. 704,235
Cigar cigarette ll(*lmn" device, R. \\ ll—

L T PPN 704,163
Clock, program, O. D. Rice............ .. 704,108
Clock, self winding, . Tlarst...... . T04,333
Clothes line prop head, J. (. Mole. . 704073
Clothes  line support, Gordon & Ik 704,026
Cock for gas burners, ston, G. D. Gi . T0-H315
Cock, self closing, I'. Schwegel L T04121
Coin actuated machine, S0 Gattolliat.. 704,312
Composing  machine  keyboard attachment,

D. W Fratcher eeeeeeea.. T04,183
Computing machine, I<L Rnwmm .......... 704,114
Cooking eggs, means or apparatus fm, 1.

II. Stocks ..., e . ..o 704,140
Copyholder, W. R. Fox . 704,018

ot, J. B Doolittle. 704,007
(l.llw clectrie locomotive, . M. .. 703,985
Crank hanger, W. DB. Spercer............ 704,
Crayon  sharpener, A P Peterson........ 704,365
Crib and table, combined, TI. G. Doran.... 704,443
Cuff holder, 7. J. Roberts... 704,111
Cultivator, (. W. Sleeter.. 704,131
Cultivator, J. D. Riddle.........ooaao... 704,376
Cupellation  furnace, 1. LD 6 N 704,198
Curler, hair, A. G. B. Scuri................ 704,390
Currents, means for changing the tension

of, V. M. Fairfax..............0000.. 704,453
Curtain fixture, 8. T. Nakash 704,205
Curtain pole and shade roller br .

Lyons . 704,351
Cutting woven t machin .

Brophy  oovviiiiienenenns esesceseasss 703,986
Damper, stove, K. I\I Gleason 704,319
Dams, Im:ldmg, Ae D. FOOLCeornvrenvennes 704,181

© 1902 SCIENTIFIC AMERICAN, INC.

Desk, C. F. Dephlanty.....ccoeeeeeeeneess. 704,473
Disinfecting apparatus, W. H. Fran ... 704,182
Display case, F. B. Deiter... 704,005
Display rack, W. Wahite.. 704,157
Display rack or stand, collapsible, Johnston

&  Merrill .. 704,341
Door bolt, L. Iages . .. 704,179
Doors, means for pxew*ntmg iust, s

and rain from entering under, J. Crow-

ther o e 704,441

B.

Draft equalizer, Creplin. ..

. 704,001

Dredge, hydraulic, L. W. Bates............ 704,231
Drills, water attachment for power, F. L.
Whitehead ...........oiiiiiiiiiie., 704,158
Driving mechanism, .. 704,220
Drums and cymbals, pedal device for s
W. C. L. Evans . 704,308
Dyeing apparatus, R. Illingworth et (11 . 704,191
Dyeing apparatus, R. Weiss....... eeeee.. 704,283
Llectric circuit thermal protector, F. B.
Cook .. .. 704,439
Electric cut 704,361
Blectrie  distr 1but10n .
Michalke ...iuiiiiiiiii i, 704,484
Llectric motor rogulutiou, 0. I
Pieper ..., 709,099
Electric motms, plotv(tlve opo ltmg de-
vice for, A. C. Eastwood.............. 704,447
Electric wires in buildings, junction box for,
B. W. Allen............ ...704,424, 704,425
Electric wires, wall plate o hield for,
B. W. Allen....... . 704,423

Electrical apparatus, circuit closer for port-

able, \V ...............
Elect Ldl H.
Ireed
Electrode, battery, T. A. Edison......
Elevator boot or housing, pneumat .
Bradford .......... . .
Ilevator controlling system, electrie, J.
Ider ..o, 704,337,
Llevator safety device, W. H. Wilsey .

Endless chain reel, J. M. Dunahoo.

Engine. See Internal combustion engine.
Ingine regulators, controlling mechanism
for steam, L. Reynolds

Engraving machine, R. Jay..
Eyelet, J. (. Rhodes (reissue).

I'ace  protector, M. Galley.
IFacing and binding, skirt, \V
Ifan case for blast fans, .T. T. Hope

704,113
704,019

.. 704,305

703,983

704,338
704,468

L. 704,445

704,270
704,193

IFastening device, string, E. Flowers....... 704,016
Ifced  water, burner, or like regulator, J.

Johnston ...viiiiiiiiiiiii e 704,342
IFecd water heater and condenser, .

Fergusson ...... 704,454
Fence making machine, 704,396
Fence, portable, J. Stoiner . 704,277
Fence post, A. Henry . 704,035
Fibrous substances, tr ing, . 704,258
Iilling indicator, I.. F. Doellinger.......... 704,442
Finger ring, N. Rosen...........coivivnn. 704,273
Fircarm single trigger, 1. D. Fulford...... 704,025
Firearm single trigger mechanism, E. D.

IFulford ...... ceee.. 704,024
Itire escape, Nice Laedlein 704,086
Fire escape, C. Seessle....... 704,126
FFishing rod line guide,

Cattley ..

703,996

I'ly screen dttd(hm&‘llt, A M Nelson. 704,084
Flying machine, J. T. Rice.....ovue. 704,375
Folding box, B. B. Mckuadden 704,080
IFood guard, A. M. Stadelman.. 704,139
IFormicaldehyde, composition for >

tion of vapors of, J. J. A. Tlllldt eeee. 704,490
Ifurnace, C. Plulllps........ .o.. 704,097
Ful'naco for progressive me 1 hpating T.

2 1 704,286
Furnaces, .1pp(u(ltus for 1ewv91mg mmelals

carried off in the fumes from smelting,

W. R. Lee . 704,199
Galvanic battery, rev le, A. Edison,

! 704 303, 704,304, 704,306

Game apparatus, M. R. Wught ceereeree.. 704,164
Game counter, I&. T. Van Gieson........ 704,149
Garbage hurner, domestic, F. E. Mch'l‘m. 704,359
Gas, apparatus for making carbonic acid

or other, V. W. Riesberg............. 704,272
Gas generator, Canton & Warring..... 703,99
Gas generator. acetylene, I. L. Harris. . 704,032
Gas generator, acetylene, A. Winch... . 704,226
Gas lighting mechanism, automatic, A. B.

Shaw it i .. 704,391
Gear, friction draft, G. P. . 704,110
(xunmg, C H. Pe]tou ............ 704,094
Glass articles, apparatus for me manufac-

ture of molded hollow, P. T. Sievert... 704,488
Glass bottle making machine, C. Leistner.. 704,055
Glass, framing, Taluau & Scattergood...... 704,400
Glass, framing, J. Taluau.. . 704,401
Glass tank, L. Houze....... 704,040
Glass window or similar object and making

same, stained, J. Taluau............... 704,399
Gold saving mathme, C. Ramos...... 704,372
Golf balls, manufacture of, E. Ixompshall .. 704,462
Governor, steam engine, R. J. Patterson.... 704,486
Grader, road, J. H. Aldrich.. 703,977
Grinding device, S. P. Hastings.... 704,324
Grinding machine, J. N. Lapointe.. 704,348
Grinding mill, H. G. Johnson 704,195
Hammer, .J. D(‘H]I)b[‘\ .......... 704,006
Hammer, magazine nailing, G. I. Smitk 704,467
Harvester divider, J. Macphail..... 704,063
Hasp fastener, A. L. ‘Veaton 704,413
Hat box, J. M. Bird. 704,431
Hearse, D. Johnston ....... 704,340
Heater, A. H. Humphlo e eeeeaaaa. 704,043
Heating system, hot water, . 704,009
Heddle frame, T. J. Fuyat .. 704,455
Heel front abrading machine, shoe, J. G.

Buzzell «.ooiiiiiiiiiii i 703,991
[Hides or skins, machine for treating, Per-

kins & Parkhurst 704,095
Hinge, C. H. McCauley.. 704,077
Hinge, spring butt Penty & Bullald 704,487
Hoisting device, E. Stowell. . 704, 22.2
Hoisting machme control devme,

Reynolds .........oooenn. co.. 704,271
Hoists or elevators, (ontmllmg 53 tvm fm

clectric, A. B, Maccoull.........coeunn 704,264
Horse holding device, M. Lupisich. . 704,061
Horseshoe, . N. Cline............. .. 704,175
ITorseshoe machine, M. J. Kelly............ 704,049
Hose or like pipes, apparatus for cleaning

the interier of, Hyden & Simonsson.... 704,045
Hose supporter hook, M. B. Hammond. 704,249
Hot air furnace, G. H. Fouts........... . 704,309
ITub drilling machine, metallic, G.

son . 704,178
Hub runner, adjustable, F. O. .. 704,290
Ice runway, I, H. Eichhorn et al. . 704,450
Igniter, . Wilkinson. 704,417
Indicator. see Filling indica
Insect trap, H. A. Bierley................ 704,293
Insccticide and fertilizer, Emig & Krout.... 704,013
Insulator, J. E. Calvin.............. . 704,172
Internal combustion engine, . 704,060
Iron, manganese, and alloys of these metals

by aid of ecleet of,

AL SIION w i e 704,394
Jar cover repairing tool, L. .\ln 704,217
Journal bearing and air compressor, com-

bined, . 1. La Bois.............. ..., 704,475
Knee  joint or hinge connection, G. W.

Greenwood ool i i i, 704,321
Knots, device for untying lmnl, J. W. Mut-

L 3 VA . 704,357

Label holder fastener,
Lacing device, K. Savoye
Lacing stud, L. L. Russ
Ladder, R. L. Scott.
Lamp, I J. Cleare. .
Lamp burner, H. II. llmmmm.m
Lamp, incandescent gas, L. T. Alton.
Lamp supporting device, electric, W

Brewster ... i
Lasting machine, pneumatic, (. Pickle
Lathe auxilicry appliance, Croke:
Lathing, metaliic, .
Leaf holder, . P.
Leather lace cutter,
Leathers, varnish for

patent, H. (. McK
Ledger, J. B. Winn aen
Lemon squeezer, J. G. Bulloch.....
Letter sheet and envelop, combined, H V.

Wagoner ....... .. .
Leucogallocyanin and making same, C‘ De

la Harpe ...oovviviniiiiiiiiiiiinnnnn,

(Continued on page 45)

K.
S H.
Mitchell. .
Weaver
G. 0. Bjorkander

mdkmz enamel 01

. 704,404

704,381
704118

.. 704,123
. 704,299

704,422
703,978

703,984

L. 701,098

704,440
704,072

. 704,410
. 704,291

704,082
704,420

703,988
704,153

704,301
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Level and pluwmb, combined, R. W. Pritt.. 704, 369
Level, gravity, (;. Sey Efalth 04,2
Life preserver, G. B. (onlev 704, 000
Linoleum, ma(hme for the manufacture of
inlaid, ®. N. Melvin. . .704,068 to 704,070
Ll(]llld dehvon appalatus, She ,d) & Camp-
704,129
704,142
TO4,387

Loadmg apparatas, J. Straub.....
Loads, means for moving hay, A. Schulz .

Lock, A. R. Fergusson.......cceeeeevennns . 704,180
anomutlve cylinder circulator, Sheedy &

Campbell .o i i .. 704,130
Locomotive sanding dence, J. C. IIooper.. 704,037
Loom, narrow ware, J. C. Brooks.. 704,295
Loom shuttle, L. W. Campbell... 703,992
Loom take-up, F. (. Gerfin 704,314
Loom, weft replenishing, Moore & Clark.... 704,485
Looms at intervals, means for stopping, (,

Al aff e ve.. 704,436
Magneto therapeutl(‘ appaxatus, J. Burry 703,989
Matches, making, W. H. Parker........... 704,091
Measuring instrument, G. .J. Luck 704,263
Metal sheets in paeks, compound for use in

reducing, T. V. AlliS..ovoieiiniinnnenns 704,285
)Il‘t:ll sheets, producing, T. V. Allls cee.. 704,287
Milling machine, Smith & Lees....... . 704,134
Molding machine, sand, J. J. > . 704,078
Hop holder and wringer, A. W. Smith,

704,132, 704,133
Motion, means for transmitting rotaly P.

W. Dunne ......... 704,245

Motor. See ROtﬁl} motor.
Music holder, A. D. Crist........... teeeess 704,003
Music¢ retainer, sheet, J. Rawlins. .. 704,104
Nut lock, G. H. Layng......... .. 704,053
Nut lock, F. K. Popple .. 704,101
Nut lock, R. D. Hughes... . 704,332
Nut, lock, P. J. Wilson.....oooviivnnnn.. 704,162
0il, apparatus for separating naphtha from,

E. R. Edson....
Oil burner, E. B. 3
Ophthalmometer, refractor,
Ore testing tablet, H. E. W

704,011
704,374
704,150
704,409

Ores, apparatus fm coneentratmg magnetic

iron, T. A. Edison......ccceeeeeeee.e. 704,010
Oven, S. A. Hemry.. . 704,328
Oven, knockdown, W. . 704,300
Package carrier, O. M. Pond..... . 704,368
Paddle wheel, F. Exline. 704,478
Padlock, F. W. Pinson.. . 704,269
Pail, wash, F. E. Libenow... 704,481
Paper coating machine, J. Chevalier 704,434
Paper cutting and collating machine, W.

T, Dear.. ... e 704,472
Paper feeder, E. Dummer .. 704,444
Paper machine couch roll atta hment Ir.

E. McEvoy............... .. 704,079
Pen, fountain, W. E. Lindsay 704,262
Perspectograph, 0. Eichenberge . 704,307
Photographic or similar apparatu -

able support for, P. Thill . 704,403
Photographic prints, revolving trimmer for,

J. Mathein. 704,352
Photographic  vi

Hutchings ....viiiiiiiiiiiiieniniinnns 704,379
Pianoforte wrist supporting attachment, A.

M. Jones.. . 704,343
Pick, coal, F. or . . 704,039
Pipe or conduit, A. . Coo . 704,238

e
Plant protector, J. W. Ross...
Plow, riding, Ruef & Tomlinson
Plow, wheel, B. Cross

704,116
704,274
704,240

Pot for containing shellac, ete., W .

Morris ... . 704,204
Potato digger, J. L. Ingersoll....... . 704,046
Potato digging machine, F. O. Andrews . 704,169
Printing apparatus, blue, S. B. Whinery . 704,415
Printing press, W. Scott...... 704,124

Printing press envelop feeder, M. W. Lilly 704,058
P’rints, machine for making blue, R. A.

Bell .ottt 704,232
Projecting apparatus, R. H. Edwards. 704,449
Propelling device, boat, F. J. Gleason...... 704180
Pulley and band power transmitting ap-

pliance, J. MoOOrhOUSE . vt eeveeanananns 704,203
Pump, centrifugal, H. Sulzer.. . T04,144
Pump, rotary, W. W. Wainwrig 704,224

Pump suction pipe strainer, W. R. 704,012

Pump., wave motion, E. Chaquette........ 703,997
Pumping engine, condensing, K. M. LPaVltt 704,054
Punch and shears, combined, .J. F. Kidder.. 704,344
Push and switeh, electrical, Harcourt &

Lloyd ..... 704,322
Puzzle, .J. . OB(!ln creereanaen 704,089
Racking apparatus, D. Beebe.. . 704,292
Rail fastener, J. M. Spaulding . 704,221
Rail joint, T. Huberdeau........ . 704,190
Railway bumping post, P. Scanlin........ 704,275
Railway contact system, electrie, T. .

Patech ...oiiiiiiiiiiiiiiinan, 704,092, 704,093
Railway rail joint, W. Austin..... . 703,979
Railw sander, J. Quin........c0.0vu.... 704,210
Railw qomaphom, ete., . D. TFarren.. 704,015
R«uh\uy signalling system, A. W. Knee.. 704,347
Railvway switeh, W. Wharton, Jr........ 704,414
Railway S\VitChPS and signals, electrical ap-

paratus for operating, T. Ducousso.... 704,177
Railway tie, B. H. Smith..............00 TO4,394
Railway wagons in loading or unloading, ap-

paratus for controlling, Miller & Yates.. 704,354
Railways, automatic stop-signal f()r, T. T.

Chaloner e eteeesseeteceaeassnaannnn 704,174
Rake and stack I\mds-

VALEI teuueivennneeansnonssnsnnosannnn 704,345
Reclining chair, ad e, . IIangm 704,459
Refrigerating plants, ammoma purifier for,

J. Scheideman......... 704,382
Refrigerating plants, puri uw refrigerants

in circulation in, J. bcheldeman ..... .. 704,383
Refrigerator car ice tank, T. B. Kirby.... 704,197
Reminder system, perpetual, B. Pirosh.... 704,100
Respirator, G. L. Fowler 704,017

Rheostat, A. C. Eastwood 704,448

Rope grip for snaffling, | 704,282
Rotary engine, A, T. btlmson........ 704,280
Rotary motor, I U. Gray. 704,456
Rule, B. M. Gerardin..... 04,313
Safety device, A, Sundh......coieiiiinnn. 704,398
sash  balance councetion, A, “t‘mgdortner 70422’)
Sash fastener, A. Bl'a'k‘l.................. 704,433
Sash lock, J. ‘Espitallie 704,014
Sash lock, C. Stimpson... 704,279
NSawing mwachine, P. . Batte 704,170
Screen, (. W. Cross ...... . 704,004
Seal lock, C. J. Renwllls .. 704,107
Sealing cdap for bottles, sheet H]Ptdl N. B.

Abbott .. .. e . 704,167
Sealing wax can, tin, W. E. Moyer . 704,075
Semaphore signal, automatic electric, .J.

N. Harper........... et . 704,323
Separator, I'. Cutler...... .o, 704,241
Sewing and welt lwwlnw nm(hnu-, shoe, .

B. Hadaway ..oeeeeeennennnnnn 704, 4._17 704,458
Sewing machine feeding m«-chdmsm, D! M.

SMYth  ceeeeeescescesccescananns .. 704,137
Sewing machine guide, A. Lennox. 704,200
bewmg machine overseaming and I)lllldstlt(‘h-

ing attachment, W. D. Beam....... . 704,291
Sewing machine shuttlo H. R. Tl.lty 704,406
Sewing machine take up, Chauvet & (oultm 704,297
Shaft cross bar, vehlcl Huvdou & Hatha-

WHY ittt ittt ettt 704,460
Sharpening machmc eichardt & W'llcr)\ 704,106
Sheep trail, (herpd\\ & McGuire.......... 703,999
Sheet metal bailed can or vessel, B. H.

Larkin ...ooiiiiiiiiiiiiiii it 704,261
Sheet metal vessel spout ln ce, C. L Wa-

gandt ............. . 704,408
Shelf, bracket, R. R. Walker. . 704,154 !
Shlps, mooring, W. M. “altpxs . 704,155 |
Shirt vest, G. W. Sheckells. . T04,3921
Shoe upper fastener, W. E. Dllis. . TO4,4AB1
Show case, Lewis & firow. . 704,056
Sign, illuminated display, (‘ C Scott. . 704,122
Signaling system, J. J. Ruddick.... . T04,117
Skirt retainer, M. C. Huffman . 704,042
Smoke preventing furnace, I. -k Hayden

704,325, 704,326
Soap, H. C. Peffer.......ccouv.. 704,364
Soldering machine, can, Hodgson & T

B G 704,257
Soldering machine for sheet metal cans,

automatie side seam, Hoagson & Talia-

fOITO cevveninnnnnnniinnnn cee.. 704,256
Sound recording fmd 1epmducmg devmo E.

R. JOhNSON.eeooaneennneriinaneeseannas 704,047
Spark preventer for locomotive or nther en-

eines, T Drummond............. 704,008

Speed regulating and reversing device for
power transmitting mechanism, F.
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THE EUREKA CLIP

The most useful article ever invented f
tor the purpose. Indispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be

used re eatedly. In boxes of 100 for 25c.
ad of all booksellers, stationers

and notlon dealers, or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Consolidatéd Safe
Pin Co.,
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cial purposes.
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Sy USE GRINDSTONES ?

s1zes
lways
ake a

specialtyof selecting stones for all spe-
™ Ask for ¢catalogue.

The CLEVELAND STONE CO.
E3==2 24 Floor. Wilshire, Cleveland, 0.

GASOLINE

ENGCINES

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 E. Clifton Ave., Cincinnati, 0.

3,000 to 4,060 revolutions.

lamps. Parts, $3.50, $6.00, $8.50.

plete, £12.50. Write for circular 9.
Parsell &Weed. 129-131 W. 3lst St.

5% FRANKLIN,
Model Shop

THE FRANKLIN DYNAMO

50 Watts, 10 Volts, 5 Amperes

Sets of mate-
rials, finished parts, complete machines.
Foramateur construction—very efficient.
Will drive a dental engine, sewing ma-
chine or small lathe; run as a generator,
will turnish current for six 6-candle

Com-

,N.Y.

bearcltthlghts, Electric Gas Lighters.

Push
“plate” or lev-
er, it 1li
For all

lamps, etc., are
dangerous. $2
by mail or express prepaid. Extra batteries.

New Standard Electric Gas Lighter.
.50 each.

Good for one year in any home.
Quantities, $16 per hundred.)
peo le. Agents wanted. W M. RO

d Sole Mfr.. 42 Vesey St., New " Vorky N

Electric Searchlight.
35 cents.

(New cells by mail, 40c.
\1oney makers for brlght ;

Inventor

N. Y.

MOTORS.

The simplest,
ighest

the market.

¢ycle, ranging from 1 to 40
Catalog for the asking.

Truscott Boat Mfg,

TRUSCOTT MARINE

most powerful, and

speed gasoline engines
of their class upon

Made single, double, and triple
cylinder, both two and four

H.P.

Co.,

ST. JOSEPH, MICH.

3,000 Degrees

of heat exist in the cylinder of
working gas engines, which assists
in causing the igniters of all reg-
ular stationary engines, except
the Hardy Motor to stick, wear
out and give trouble; we do not

Tellurian, J.
Tension device,
Thermostat, A.
Thill coupling

Roesch...
antirattler,

5.

Tobacco hanger, W.
Torpedo and means f(n

plopolhng Sde, A

Trap. See Animal trap.
Tree limb support, S. T. Halliveeeeeano..

Type carrier action amd means for mounting
same, F. X. Wagner.......

Typewriter cover, H. P. Childre

Typewriter hammer mechanism,

S,

Typewriting

machine platens, follower plate

Vehicle propelling means, A. Rieber....

antagv regulator, T. M. Pusey..
Wagon, dump, B. H.
Washstands, bathtubs,

Gleason.....:::::::
ete., fixture for, A.

Weighing machine, automatic, F. Barto....

Wood fluting machine, E. R awson.

Woodworking machine, Dudek & Dombowskl

Woodworking machine pressure device, J. R.
" homas

iSpool for sand reels, etc., K. Chickering 704,435
lSqlmro, carpenter’s folding, E. J. Morrell.. 704,074
Staking machine, F. J. Perkins.. .. 704,096
Stamp, hand, L. ’J. Hendershott . 704,189
Stamp, hdlld J. Durand. . . 704,302
Starch or utlu ;T amy. Ll( 0 ces,
mamlfacturing 1'i(~v Locnnte & Loise-

) ceieee.. 704,349
Station mdlcatur bunth & Tarrmt . oo 704,135
Steam and oil eop‘uatul B. Friesdorf.... 704,022
Steam plant purge fevding apparatus, J.

Ange J 704,469
Steering and braking dov1u- C F. Weeber,

S TN . 704,156
btulup, b . Gillesp . 704,184
Stove, K. J. Lahan... . 704,051
Stove, gas, H. Bons .. 703,982
Stove, heating, L. Howard.... .. 704,331
Stove, heating, J. L. Bangley.... .. 704,470
Sugar juices, purifying, H. Gouthiere.... 704,027
Surgical instrument hinge, Pilling & Bar-

T T vee. 704,207
I Suspenders, L Bloomberg. .. 703,981
Swing, A. C. Jacobs. . oiiiiiiiieiiiiinianns 704,192
Switch and lightning arrester, com yined, W.

JooBell e e 703,980
Switch motor, reversing, J. D. Ihlder...... 704,336
Switeh stand attachment, H. F. Ong. . 704,363
Switching apparatus, C. Michalke........ 704,202
Taper grinding device, Y. Allen...... 704,428
Telegraph, (. E. Fritts. ceeeaeeeae. 704,023
Telegraph and telephone , combined

district, C. Selden....... . 704,127
Telegraphic safety device, S. R “'ught.. 704,165
Telephone toll line coin collector, J. .

O'Connell .............. ceeseaen 704,268

. 704,350
704,411
704,115
704,160

Threshold, automatie, (. R. Sowdeu . 704,395
Time recorder, workm:m s, A. L. Jaynes.. 704,194
i Tires before fitting them onto their rims,
l means  for longitudinally compressing
wired-on cushion, G. Robson.......... 704,214
Tobacco box and cutter, combined, Lap-
porte & Baptiste...... . 704,052

704,196

Klinger et teet ettt e, 704,050
Toy, aerial, F. M. Osgood. . 704,090
Toy bank, O. G. Crannell. . 704,239
Toy milk’ wagon, H. T. I\mgsbm) . 704,346
Toy, musical, H. P. Brown.............. 704,233
Train mampul.ltlnn, system of, L. A. & C.

I.  Freedman....... . 704,020
Training apparatus, J. l\Ic\Iaster.. ceee.. 704,265

704,031

Truck, baggage, G. W. Burton . 703,990
Truck, car, B. Haskell......... . 704,188
Tube dra\\'ing machine, J. (,leshmdt ceeee.. 704,316

. 704,152
704,237

..................... 704,218
01 'S copy holdm, A Ryden. . 704,119
machine, R. M. Bullard . 703,987
machine, T. D. Robinson . 704,112
macllino, N. C. Darrow...... 704,242

for, C. F. Laganke....... e 704,479
Umbrella runner retainer, W. 704,128
Valve, N. Z. Norrington......ceeceeeeeee. 704,087
Valve, flushing, J. O. Rathbun... . 704,211
Valve, tank, S. J. Asbell........ . 704,230
Vehicle body, C. F. Putnam..... . 704,209
Vehicle brake, C. B. Fairchild........ 704,452
Vehicle brake, automatic, E. G. Stone 704,281

704,377

Vehicle, steam propelled, H. K. Hess
704,253, 704,254
Vehicle steering and controlling device, road,

M. D. Porter............. ceeeeeeeee. 704,102
Vehicle wheel, motor, G. O. Venner. ceeee.. 704,151
Velocipede and “'agou, combined, E. L.

.................. ceeeee.. 704,041
Vending apparatus, np“ spaper, L. C. Over-
peck ....... eeieeerieeeiretteesaanas . 704,466
V(mdmg machine, coin opmated P. G.

MacLean .. . 704,201
Veneer slicer, J. ODEITS 1 nnnrnnsesness 704,213
Ventilator and mirror protector, w. N

McBride  ......iieiiea.. ceeesecs. 104,076
Vessel, bulk cargo, J R. Oldham . 704,362

704,371
704,318

P. Windolph 704,419
Washing machine, . Mille . 704,071
Watch dial 1llummat0r F. M. urke . 704,446
Watch protector, I'. A. Chervenka........ 704,236
Water closet ventilator attachment, S. C.

BrOwWIl .iieieerenneeneenenaeensennannns 704,471
Water heating apparatus, E. ‘W Higbee.. 704,330
Water purifying apparatus, J. Davis...... 704,244
Water wheel, S. M. Thurman.............. 704,405
Wave motor, K. Chaquette.. . 703,998
Weeding implement, B. Sandl . 704,120
Weighing apparatus, J. Manes....eeeeee.s 704,065

704,429

Well rig, E. A. HardiSon.....ceeeseeseeses 704,250
Wells, expanding reamer for o0il or ar-

tesian, J. P. Smith.....ieveeeeeeesss 704,136
Wheel. See Paddle wheel.
Wheel, W. T. M. Brunnemer. . 704,234
Wimlmill, L. A. Haight.. . 704,030
Wire, weaving, C. W. James . 704,339

704,373
704,476

o 704,147
Wrench, E. L. Utley...ceceiieeeeninnnnee.. 704,407

have these troubles because the DESIGNS.
spark jumps inside the cylinders
—no moving parts exposed to heat. Badge, A. E. Lyon...... ceeseescsecsssscses 30,973
4-horse, 30 electric lights, 1 hour— Bottle, W. M. McCormick . 35,976
cents Box, paper, P. B. Mpyers... 35,977
HARDY MOTOR WORKS, Ltd. Spoons, forks, ete., handle for, II Hlllbom
Port Huron, Mich. 5,974, 35,975
B. F. BARNES - Ia—
ELEVE“##fNHc chARTEva TRADE MARKS.
Boots and shoes, Perkins, Hardy & Co.. 38,566
For foot or power as ! Boots and shoes, United Workingmen’s Boot
wanted. Has power and Shoe COMPANY....vveeeennnn. .. 38,567
cross feed and com- Brushes, hair, nail, tooth, and flesh, I‘lm-
gound rest. A strictly once Munum(:turiug Co.vvrnnn, .38 570, 38,571
igh grade. modern ! (‘hocolute covered molasses chips, W. S.
t?l()] {‘%“k us for print- Trowbridge ....... ) 38,579
ed matter Cloths and stuffs of wool, wolsted or hau,
Wm. Fulton & Sons..... et 38,664
Jomplexion compounds in tablpt soap, and
powder fo-n, Smith. eeee... 38,581
Eggs, Swift & Co.. vee... 38,676
B - - Ginger snaps, I'. Goetz........ooouevee.... 38,577
Glass lamp chimneys, lantern globes, and
1-uﬂoct0rs, Gill Brothers Co......38,573, 38,574
Gum, pepsin chewing, Freeport Nov@lty Co 38,578
Lnbueant W. F. Downs..... . 38,588
Medical compounds, certain named A \ . \I
Sprague ....oiiiiii.ea.. . 38,5685
Medlcmes and medicinal 1

FOR MECHANICS.

H.
Bates .iieeecierciiitecneniiiiaeiiasass 704,430

.. hamed, A. Seid'er... 38,582
Oils, lubricating, Galena
Send for Free Catalogue No. 16 B. 38,590
Pamts, mineral, Mohawk Paint and (‘hemlcd
D AU . 38,593
The L S Starrett CO-, Atho'! Mass'! u. s A Paper, carboned, General Manifold Co.... 38:586
——-———— | Poultry, Cl.nmdd Poult v, Butter & Egg Co. 38,575
PE R F E cT P U M P=- POWE R . Remodln-‘sJ fn}x3 o;lltam named diseases, inte ‘-
na ent PR, 38,584
is attained only in the | Remedies for nervous diseases and diseases
TABER ROTARY PUMPS of the stomach, liver, and bowels, Mur-
w They are mechanical na Medical CO..vvvvvennnnnnnnnnnnn. 38,583
simple and durable.Will | Rubber heels for boots and shoes, Ply mouth
pump hot or cold fluid, { Rubber Co. ...... .. . 38,5668
thin or thick. Requires ' Sheetings, Belton Mills 38,565
no skilled mechanie. "Most ' Smalt, W. C. Estes... A * 38’592
power atleast cost. All parts | ¢ Sporting  goods, certain named ’
2 interchangeable. Made of smith’s  Sons. : 38,587
‘rlf’g;,%t%eylggllt’rggfér%ﬁne%? Tires, rubber, Goodyear Tire and Rubber
?A eattechnient. Large lllustrated. Catalogue free CO. vevnnnnnnnnnn J O 1 1 21

BER PUMP CO., 32 Wells St., Buffalo, N.Y,, U

. S.A.

(Continued on page 46)
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PAINT wa PLEASE

by its permanent beauty and wonderful
uurablhty, as well as its ** preserving ” pro-
perties on wood or metal is

Dixon’s  Silica-Graphite Paint

Lasts four times as long as other paints
and always looks well, as it never fades.
Non- pmsonous no bad odor, causes no colic
or cramps in workmen. Color cards free.

JOSEPH DIXON CRUCIBLE (CO.
Jersey City, N. J.

THE HALL

BRASS PIPE WRENCH.

A PERFECT TOOL
WITH FKFRICTION GRIP.
Bushings for all sizes and shapes.

Highly polished pipes made
up witbout scar or injury.

For Circulars and Prices

WALWORTH MANUFACTURING Co.,
128 To 136 FEDERAL ST., BOSTON, MASS.

BURNISHMINE

The most marvelous metal polish
in the world.

Contains no Acids or anything injur-
ious to the Metal or Hands.

Produces a wonderful brilliant lustre
on Brass, Copper, Tin, Zinc, Silver,
Nickel and all Metals.

A few rubs and the article is hand-
somely burnished.

Will not soil the bands or leave depo-
gits in corners or surface of the metal.

‘Will restore burnt or rusty Nickel on
Stoves to its original lustre.

Put up in cans at prices as fo]lows-
16 Pint, 25¢. 1 Pint, 40c. 1 Quart,

If yonr dealer_dnes noft, keep it wrme
direct to J. C. UL &

Dearborn bt., (‘hlcago.

e T s

SHOE BLACKING.—FORMULAS FOR
liguid and solid blackmg are given in SUPPLEMENT
Nos. 1213 and 1239. Price 10 cents each, Kor sale
by Munn & Co. and all newsdealers

£ griGHT WHIT

S
.\ RCR MAGIC L ANTERNS

Also for Bromide Enlarging, Copying, Photo-Engraving.
Intensely brilliant, very portable, burns kerosene, costs
1 cent per hour. for lists including Stereopticons,
Moving Pictures, Slldes and Microscopes.

WILLIAMS, BROWN & EARLE,
Dept. 6, 918 Chestnut St., Philadelphia.

«Upright Drills...

Complete line, ranging from our New
Friction Disk Drill for light work to 42-inch
Back Geared, Self Feed Drill. Send for
Catalogue and Prices.

W. F. & JOHN BARNES CO.
(Established 1872)
1999 Ruby St., Rockford, I1l.

OoOREST

Sparkmg Pugs and COIls.

CREST MFG. CO.,
C‘lmbndge, Mass.

T WE MAKE A SPECIALTY OF

GREY IRON CGASTINGS

FOR AUTOMOBILE WORK
UTICA STEAM ENGINE AND BOILER WORKS
UTICA, N. Y.

If you want the best CHUCKS, buy Westcott s
-

Chucks,Seroll §
Combination
Lathe Chucks, Geared =
Combination Lathe Chucks, Plam Umversal Lathe
Chucks, Independent Lathe Chucks. Made by

Westcott Chuck Co., Oneida, N. Y .S, A.
Ask for catalogue in English, French, Spamsh or Gcrman.

F‘IRST PRIZE AT COLUMBIAN BXPOSITTON, 1593,

‘ WOLVERINE?”

Gas and Gasoline Engines
STATIONARY and MARINE.
The “Wolverine” is the only reversible
MarineGas Engine on the market.
It is the lightest engine for its
power. Requires no licensed en-
gineer. Absolutelysafe. Mfd. by
WOLVERINE MOTOR WORKS,
12 Huron Street,
Grand Rapids, Mich.

Scientific American

1876—1902

15,000 Valuable Papers
JUST PUBLISHED.

LARGE edition of this new cata-
logue now ready for distribution.
Thousands of new papers are

listed in it, bringing it up to date. Sixty
three-column pages. Copies will be
mailed free to any address in the world
on receipt of request. All Supplements
listed in catalogue can be supplied for
ten cents each.

MUNN & CO.,
Publishers, 36l Broadway, New York.




Scientific American

Jury 19, 1902.

77 Information

Bureaus of the

New York Central Lines

Each city ticket office of the New York Central,
Boston & Albany, Michigan Central, Lake
Shore, Big Four. Pittsburg and Lake Erie, Lake
Erie & Western Railroads in the cities of New
York, Brooklyn, Boston, Worcester, Springtield,
Albany, Utica, Montreal, Syracuse, Rochester,
Buffalo, Niagara Falls, Detroit, Cleveland,
Columbus, Indianapolis, Cincinnati, Louisville,
St. Louis, Chicago, Deuver. San FKrancisco,
Portland, Los Angeles, anad Dallas, Texas, is an
information bureau where desired information
regarding rates, time of trains, character of
resorts, hotel accommodations, and a thousand
and one other things the intending traveler
wants to know wiil be treely given to all callers.

For a copy of Four Track Reries, No. 3, “America’s
Summer Reserts,” send a 2-cent stamp to George .
Daniels, General Pussenger Agent, Grand Central
Station, New York ; or

Send 5 cents for a sample copy of the Four Track
News, a beautifully illusirateil monthly magazine of
travel and education.

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS’
RUBBER GOODS, RULERS, ARTISTS' COLORS.
78 Reade Street, New York, N. Y.
GRAND PRIZE nghesl Award PARIS 1900.

The MEDART ¢
SYSTEM

of supplying Boat Building Ma-

terials enables anyone nrllm'ml\

10
Launches, Saili
and Row Boats.
Send stamp for catulog.

FRED MEDART 3545 DeKalb St., St. Louis, Mo.

 “TANDEM” and “*PEERLESS”
Gas & Gasoline Engines
Write for particulars
Northern Engineering Works,
641 Atwa.ter St., Detroit, Mich.

Queen Transits and Levels

High Grade Instruments with the Latest Improvements.

16? page En- 240 ptage]x\(gatth-
neering ematical Cata-
%dtd]o{.’,‘\l(‘ on THE QUEEN logue on ap-
application. plication.

ENGINEERS’
Optical and Scientific

QUEEN & 00., Instrument Works,

59 Fifth Ave., New York. 1010 Chestnut St., Phila.

QUIET RUNNING

is only ONE of the advantages to
be gained by using

New Process Pinions

instead o f metal pinions. Our cata~
logue will tell you others. Write
for it. We also make Metal Gears.

THE NEW PROCESS RAWHIDE CO., - Syracuse, N. Y.

Apple Economical Gas Engine lgniters.

Are positively the best built for
Stationary, Automobile and Ma-
vine Gas” Engines, either touch or
jump spark system. We are the
leaders in the manufacture of Ig-
niting Dynamos, Magnetos, iov-
ernors, Coils, Plugs, ete. Write for
rinted matter.  The Dayton
Clectrical Mfg. Company.
Na 80 %uth St. Clair St., Dayton,
Ohio, U. S. A,

New York stock carried by Chas. K. \hl]er, 97 Reade Street, N. Y.;
Philadelphia Office, The Bourse ; Chicago Oftice, 1 91 a Salle Street.
St. Louis stock carried by A. L. Dyke, Tim

D

" REAL ESTATE TRUST BLDG. PH
OLE "MANU

S

RE

SEE FIRST PAGE SUENTIFIC AMERICAN SEPT.2.1399.

JUST PUBLISHED

Practical Pointers
For Patentees

Containing Valuable Information and Advice on

THE SALE OF PATENTS.

An Elucidativn of the Best Methods Employed by the
Most Successful Inventorsin Handling Their Inventions.

By F. A. CRESEE, M. E.
152 Pages. Cloth. Price, $1.00.

HIS is the most practical. up-to-date book pub-
lished in the interest of Patantees, setting forth
the best methods employed by the ’most suc cess-
ful Inventors in handling their patents. It is
written expressiy for Patentees by a practical
Inventor, and is8 based upon the experience of

some of the most successtul Inventors of the day.

Tt gives exactly that information and advice about
handling patents that should be possessed by every In-
ventor who would achieve success by his ingenuity, and
will save the cost of many expensive experiments as
well as much valuable time in realizing from your in-
ventions. It contains no advertisements of any descrip-
tion and is published in the interests of the Patentee
alone, and its only object is to give him such practical
information 2nd advice as will enable him to intelligent-
ly handle his patent successfully, economically and
profitably.

Tt gives avast amount of valuable infcrmation along

this line that can only be acquired by long, expensive

4
4
4
4
{
{

AND DRAFTSMEN'S SUPPLIES. |

Tobaceo,  cigars, cheroots,  cigarettes, and
snuff, smoking and chewing, F. E. Van
Raalte ... ... . i, BR,AR0

‘Wall hangings and LOV@llllgb, certaln named,

Fredk. Walton & Colhveevvnnvnnnnnnnnnn. 38,
LABELS.

“Acme Mineral Water,”' for mineral water,
Acme Mineral W ! 9,280

“Belle  I'cep,”  for
graph 9,287

‘amthol,”” for medicine, Anderson.. 9,292

apilaux,’” for hair tonic, .Apotheker Bros. 9,294

“Dome IMire Clay,” for fire clay, Hillsdale |
Fire Brick and Clay Co.ovvvninennnenennn 9,279

“Emeralds,”” for cigars, R. IH. Buetther.... 9,295

“Fit for a King,”" for baking powder, Wa-
bash Baking Iowder Covieeiiivieeeeen. 9,288

“Frederic,”” for hats, (. 8. Sackett. . 9,275

*Glycotone Comp. D & D," for lm-dlum,
Dinet & Delfosse e e Lo 9,201

“J. Williams & DBros. Made

Meyersdale Seed Stnnws,' for
Williams & Bros. 9,286

“Luds,”” for hats, C. E. Sackett 4,276

*Meat-ol,”” for a liquid food or tonic, A.
Spiegel Couvvevrrninennnniiieiiaennenanns 9,284

“One Eighty,”” for lager beer, Heileman
Brewing Coveeennvnnnninnnn. 9,282

“Paramount DPure Old Rye Whi g
whiskkey, H. . Bonack................ 9,280

“Spring Bank High Ball Splits,”” for high
ball splits, Whallen Bros................ 9,284

»Spring Bank Lithia High Ball Splits,” 3 .
high ball splits, Whallen Bros. 9,283

sStewart’s Odorless and Tasteless ( ' '
for castor oil, Stewal anufacturing Co. 9,293

" “Tetlow's Violet Bouquet Talcum Powder,”" for

i talcum powder, Tetlow Mfg Co.......... 9,278

" Tufted Nitk,”" for neckwear, Bendix & Eisen-
SEACAT  vevive et iiiiiiiiiiiiaiii e 9,277

“Turkish Nerve Builder,”” for a medicine, E.

A. Showalter ...........ceeeieenianennnn 9,290
“Winette,”” for a beverage, G. E. Fuller.... 9,281
PRINTS.

“The Uncle Sam Shoe,” for shoes, Uncle Sam
NDOCINUKCTS oo vt iiineeienneeennaene.s 030

STrowbridge’s  Chocolate Chips,”” for chocolate
chips, Trowbridge Chocolute Chip Co...... 531

A printed copy of the specification and drawing
of any patlent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and  the (l:lt(‘.bl)
given.  Address Mumn & Co., 361 Broadwuay, New
York.

Canadian patents may now be obtained by the in-
ventors for sny of the inventions named in the fore-
going list. For terms and further particulars

i address Munn & Co., 361 Broadway, New York.

e s e R R e

BOOK NOTICES.

AN ELEMENTARY TREATISE ON ALTERNAT-
iIxa CurrexTs. By W. G. Rhodes,
M.Sc. London, New York and Bom-
bay: Longmans, Green & Co. 1902.
8vo. Pp. xii, 211.

If ever an electrical book was needed, it is’

‘'a clear work on alternating currents. Such a’

book Mr. Rhodes has endeavored to provide.

The product of an instructor's labor, the book

will probably be appreciated by students. The
practical engineer will also find this book of
service : for, without being the least ponder-
fous, it gives him a simple and comprehensive
treatment of any phase of the subject, which
he may be at the time interested in.

PAPERS AND REPORTS RELATING TO MIN-
ERALS AND Mixix¢. By Authority of
John Mackay, Government Printer.

ated to produce a book that deals with the
conditions of contracts and with agreements
as applied to all classes of architectural work,
and with the law generally in its relation to
various matters embraced within the scope
of architecture. The style of the book, al-
though essentially legal, is nevertheless clear
and readily understandable.

ON THE FUs10N OF QUARTZ IN THE ELEC-

TrRIc FurNace. By R. S. Hutton,
M.Sc. From Volume 46, Part II., of
Memoirs and Proceedings of the
Manchester Literary and Philosophi
cal Society, Session 1901-1902. Man-
chester. Pp. 5.

Tue CorrEr HANDBOOK. A Manual of

States and Foreign Countries.

II. Houghton, Mich. Compiled and
published by Horace J. Stevens.
1902. Small 8vo. Pp. ix, 416.

This second annual edition of ‘“The Copper
ITandbook™ includes new chapters on the his-
tory of the chemistry, mineralogy, and metal-
lurgy of copper, and on the copper deposits
and copper mines of the world besides those of
the United States. In this respect it supplies
information which may have been missed in

the first edition. A considerable amount of
new statistical matter has been added: and:
the tables given in the previous issue have

been decreased in number, although increased
in scope and value.

A B C oF ELECTRICAL EXPERIMEXTS. By
W. J. Clark. New York: Excelsior
Publishing House. 1902. 16mo.
Pp. 146.

Mr. Clarke writes in a way that will prob-
ably appeal to every boy who is at all inter-
ested in electricity. The apparatus which he
describes is simple: and what he has to say,

he says with a clearness that leaves nothing

Wellington, New Zealand. 1901. Pp.
36.

ConpITIONS OF CONTRACT RELATING TO
BuiLbings. By Frank W. Macey.,
London: Sweet & Maxwell, Ltd.’
1902. 8vo. Pp. xix, 278.

Mr. Macey and Mr. Leverson have collabor-

the Copper Industry of the United |
Vol.,

OF EVERY DESCRIPTION AND FOR ALL USES.

+*HARRINGTON & KING PERFORATING CO.
225 N.UNION ST CHICAGO./LL. USA.

From Sunyise to Sunse/ poor paint
acks and crumbles in heat and

The paint that endures is E

\"\ weather., :
QQ . PATTON’S £35¢ PAINT |

*Lasts for years; guarantecd for

- five, Weare always glad to advise

> onany paint question. Book free.
PATTON'S PAINT COMPANY,

o ke Stre: ilwaukee, Wik,

MORAN FLEXIBLE JOINT

for Steam, Air or Liquids.
Made in all sizes to stand any desired
pressure.
Moran Flexible Steam Joint Co., Inc’d,
149 34 East St., LOUISVILLE, KY.

| AREB
ROLLER BEARINGS |

for all purposes.

See March 1st issue of this paper.,

A PERFECT BEARING. i
DURABLE. GUARANIEED.
Send fo; Booklet 27.

AMERIC AN ROLLER
BEARING COMPANY,
32 Binford Street, Boston, Masn.

MUNROE, HALL & HOPKINS,

CHEMISTS, ELECTROCHEMISTS,

and  ENGINEERS

Room 725, BOND BUILDING, WASHINGTON, D. C.
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By D. A. N. GROVER. Published by Acoma Publishing
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Can be manutractured ata very small price
and good profits realized.
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Scientific American.
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no attention will be paid thereto.  This is for
our information and not for publication.

References to former articles or answers should give
date of paper and pag r number of question.

Inquiries not ansgwered in reasonable time should he

repeated; correspondents will bear in mind that
some answers require not o little rescarch, and,
though we endeavor to reply to all either by
letter or in  this department, cach must  take
his turn.

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

rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may be
had at ithe otnee.  Price 10 cents each.

Books referred to promptly supplied on reeeipt of
price.

Minerals sent for examination should be distinetly
marked or labeled

(8634) C Ww. B asks Please publish
on what principle of hydrodynamics the ball
nozzle works. A. The ball is held in the ball
nozzle because there is more pressure on its
outer surface than on its inner surface. llop-
kins, in “Iixperimental Science,” ($5, new edi-
tion shortly) gives the explanation for the ball
held by air in a similar way that the stream of

air adheres to and carries away the air in con-
tact with the inner surface of the ball, thus

reducing the pressure on that side, and pro-
ducing a partial vacuum there. The external
air therefore presses the ball into the stream
of water and spreads the stream.

(8635) G. K. asks: Do you know of
any means whereby green leaves. such as
ferns, smilax, or such as have very thin leaves,
can be dyed or dipped in some ::olutlon which
will keep them near their natural color and
also keep them from falling to pieces’s A.
Plants may be dried without destroying their
natural colors in most cases by placing them
under pressure between sheets of blotting
paper, and frequently changing the papers.
The leaves do not fall off with this tireatment.
2. Do you know of any means whereby small
flowers can be dyed white so as to preserve
them to be used commercially? A. IFlowers
can be bleached to whiteness by sulphur fumes
in the same manner as straw is bleached
making hats. We do not know any means of
dyeing them white, so as to preserve their
beauty of form and appearance.

(8636) B. K. asks:

gap figured out between line and ground in
s A, C., 2,700
C.7 A, TFoster's
Iingineers,” price
b the various lightning
arresters. Those of the General Electric Com-
pany for 1,000 volts are given as having two
metal cylinders 2 inches in diameter and 2
inches long, separated by an air gap of 1-32
inch. A low non-inductive graphite resistance
is inserted between the arrester and the ground.
The arrester for 2,000 volts is made with two
spark gaps of 1-32 inch each and a non-induc-
tive resistance. Ifor higher voltages the 2,000-
volt arrester is used as a unit, and enough of
these are placed in series to make the neces-
sary spark gap.

(8637) B. Y. G. asks: 1. Would you
please inform me the exact solutions, in the
metric system, for a liter bottle battery of
bichromate of potash, liter battery of sal am-
moniac, of a liter Leclanche? A. There are
many different formule for bichromate of
potash solutions for battery use. 'They may
be said to be about as follows: Water, 100
parts; bichromate of potash, 10 to 20 parts;
stlphuric acid, 10 to parts. All parts by
weight. The batteries using sal ammoniac
generally employ a saturated solution. 2.
About how much a Ruhmkorff coil giving a
6-inch spark would cost? A. They are quoted
from $175 to $70 by different makers. 3.
How big a spark is necessary (and how many
volts) to see the bones in a hand by an X-ray
globe, and how many liter single-liquid bi-
chromate of potash batteries would be needed
to make the spark? A. A 6-inch coil will
penetrate all but the thicker portions of the
body. Four to six bichromate cells should fur-
nish current enough to run it.

(8638) K. K. asks: 1. What is the tem-
perature of steam in the boiler at 80 pounds
pressure, and the temperature of the fire un-
derneath the boiler to raise the steam to the
temperature, say as an illustration, at 80
pounds pressure? A. Steam in a boiler at 80
pounds pressure has a temperature of 323
deg. Fah. The fire under the boiler may be
from 1.800 deg. to 2,500 deg. Fah. In an
electric are, continuous current, if what is
termed the “north pole” is presented to the
arc, will it (referring to a magnet being pre-
sented to the arc) attract or repel?” Or does
it matter at what portion of the arc same is
presented, near 4+ or — carbon‘’ A. The arc
is driven in the same direction by a magnet
as the pole of a magnet would be by the cur-
rent. If the magnet attracts the arc when
you wish to repel it, use the opposite pole of
the magnet. 3. What material is it which,
when suspended over a gas jet, and gas allowed
to come in contact with it, becomes red hot,
igniting gas? A. Spongy platinum is the sub-
stance that fires a gas jet.

lightning arresters for 5,000 volt
A

(. and 1,000 volts A.
*ocket Book for Iilectrical
gives the data for

25
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This is why thousands wear the

Shffened

JAS. BOS
Watch Gase

on costly works in preference to a solid gold case. Agk your
:)Kweler to show you a Jas. Boss Case and look for tre
eystone trade-mark stamped inside. Send for Booklet.

THE KEYSTONE WATCH CASE COMPANY, Philadelphia, Pa.

Money.

CRUDE_ASBESTOS

DIRECT FROM MINES

PREPARED | R. H. MARTIN,

ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING
for Manufacturers use 220 B’way, New York.
' STATE LINE MFG CO. Chattanooga, Tenn,, U. S. A.
o

PARRULL cum by

107 Chambers St. New York. QAMFSAI S
)
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- PONY PREMO
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No. 7

All vauetles at lowest prices. Best Railroad
Track and Wagon or Stock'Scales made.
Also 1000 useful articies, including Saftes,
Sewing Wachmes,Blcycles, Tou\s ete. Save
Lists Free. CHICAGO SCALE Co., Chicago, T1l.

CHARTER ENGINE
USED Y PLACE

ONE
ron ANY PURPOSE
Stationaries, Portables, Sawing Outfits,
Hmsters Engines and Pumps.
UEL —Gasolme Gas, Distillate.
Send for Illustrated Catalogue and Testi-
monials, and State Your Power N eeds.

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

STEWARD'S W ER

The Exponent of Highest Art in

AGETYLENE BURNERS Samp1e25cmstu.mps

Ask for catalogue C.
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is practically unlimited. There is no branch of
photography in which the efficiency of the Premo
has not been exemplified. Premo cameras are
made in all styles, from the simple instrument
at $11.00, to the most complete appliance at
$250.00. One of the most popuiar of all the
Premos is Pony Premo No. 7, priced at $45.00.
Using either plates or films, it represents the ideal
instrument for universal use. Ask your dealer to
show you one or send for the Premo Book. FREE.

Dept. W, Rochester Optical Co., Rochester, N. Y.
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© 1902 SCIENTIFIC AMERICAN, INC.

Chainless
Automobiles

Have many exclusive fea-
tures—Flexible Frame, One
Hand Control, Bevel Gear
Drive—No Chain, Engine and
Transmission running in oil,

Large Fuel and Water
Capacity, Instantane-

€
No. 1 Steam Runabout,
Price, %900,

ous Foot Reverse, and
a Burner with a pilot
light that doesn’t blow
out.

Blue Ribbon
Winner Long
Island Endur-
ance Contest.
Record of
100 per cent.

New

Catalogue

Ready.

Century Motor Vehicle Lo Syra(use, V. \., U 8. A,

Ifitisn’t an Eastinan, it isi’t a Kodak

A new folding

KODAK

for the pochket—almost for
the vest pocket, at six
dollars. MakKkes pictures
1% x 2% inches, loads in
daylight, has a fine men-
iscus lens, brilliant finder,
automatic shutter—in fact,
has the “KodakK quality "’ all
the way through.

No. 0 Folding PocKet Kodak, for pice

tures 156 x 2% inches, - - $6.00
Transparent Fllm Cartrldge. 12 ex-

posures, 1384 x 2%, . - .25
Do., 6 exposures, = =+ - = = .15

EASTMAN KODAK CO.
Centesy e oyttt Rochester, N. Y.

$4,000.00 in prizes for Kodak and Brownie Pictures.

RESTFUL SLEEP

In Camp, on the Yacht and at Home.

“Perfection” Air Mattresses,

CUSHIONS and PILLOWS,

Style 61. Camp Mattresswith Pillow attached.
Also showing Mattress deflated.

Clean and Odorless, will not absorb moisture.
Can be packed in small space when not in use.

= Send for Nllustrated Catalogue.
MECHANICAL FABRIC CO., PROVIDENCE, R. I.

ELECTRIC LAUNCH MOTOR. — THE
designin this paper is for a motor of unusual simplicity
of construction, which can easily be built by an amateur
at small cost. It is intended for a boat of about 24 feet
over all and 4 feet 6 inches beam, drawing 18 inches. and
is capable of propelling such crait at a speed of 7 miles
Tlustrated with 2 eute ee SCIENTIFIC
02. Price 10 cents by
mail, from this office. and from a]l newsdealers

All Arithmetical

Problems

solved rapidly and accurately by the
Comptometer. Saves per cent. of
time and entirely relieves nervous and
mental strain. Adapted to all com-

mercial and scientific computation.
T W W FEvery office should have one,

Write for Pamphiet.
CONFTBHETER.

FTELT & TARRANT MFG. CO., Chicago-
THE STANDARD ACETYLENE LAMPS FOR VEHICLES
OF ALL SORTS FOR YEARS HAVE BEEN

SOLAR LAMPS

From the time of the introduction of Acetylene Gas
there has been only one lamp that would stand every
test T'he Soiar. The acme of Solar perfection is the
new French Auto Headlight illustrated here. Our cata-
logue tells all about Solar Lamps of all kinds.

(= SEND FOR IT. &8

BADGER BRASS MFG. CO., = - Kenosha, Wis,





