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FOUR LEADING FOREIGN EXHIBITS AT THE WORLD’S
FAIR.

In any comparison, no matter upon what it may be
based of the display made by the various nations at
the St. Louis Exposition, the magnificent exhibit
made by Germany easily takes the place of honor.
At the same time, when we remember that the effort
of Japan was made under the shadow of an ominous
war-cloud, that foretold for that gallant nation a life-
and-death struggle, there will be many to whom it will
seem that the scarcely less varied and voluminous
exhibit of that wonderful race is entitled to equal
if not greater consideration. The world has heard
very much of late years about the remarkable advance
that Germany has made in practically every branch of
the arts and sciences. To-day we have the record of
that advancement spread out before us at St. Louis,
in concrete form. The display is arranged on an
orderly plan so well conceived and earried out that
not only is the greatness of Germany thrust upon one
at the very first glance, but the story is told in mar-
velous detail and with most fascinating and pictur-
esque effect throughout all the great buildings of the
Exposition.

Germany.

It is not too much to say that to the Emperor
William himself is to be attributed, more than to any
other agency, both the breadth and detail of this ex-
hibit. The Germans themselves readily and affection-
ately admit this. In the first place it was he who con-
ceived the happy idea of placing the executive offices
of the German Commission in a large separate build-
ing, which should be an exact reproduction to scale
of a considerable portion of the Royal Castle of Char-
lottenberg. " Had Germany done nothing more than
this, she would have been well represented; for the
castle itself is filled with some rare and characteristic
specimens of German art, and is enriched by much of
the actual furniture and furnishings brought over from
the royal residence for exhibition in this building. A
distinct advance has been made over previous exposi-
tions by placing the architectural features (in the
way of inclosures and inside pavilions for the aggre-
zate exhibits in separate buildings) in the hands of an
architectural commission, and the work that they
have done is not only highly meritorious and becom-
ing, but it bears the broad stamp of modern German
art and serves at once to collect and unify in the eye
and mind of the visitor the various separated elements
in the German display. Another striking feature, re-
sulting from the orderly and discriminating plan on
which the exhibit has been laid out, is that there is a
most refreshing absence of the ordinary and common-
place—what might be called the stock or shop-window
order of display. Everything is of the very best and
most distinctive. Moreover the exhibits have been
chosen with a view to illustrating those particular
phases of German industrial and artistic development
which are most characteristic of the Germany of to-
day. This is true of the superb exhibit of German
arts and crafts in the Varied Industries Building; of
the extraordinary rich and elaborate scientific
and technical apparatus in the Educational Build-
ing; of the large collection of apparatus for the testing
of foods and for laboratory research in the Agricul-
tural Building; and of the more limited display in
the Machinery and Transportation Buildings. Any
thoughtful student of what Germany has done at St.
Louis will, after making the tour of her exhibits, be
well able to understand the secret of the marvelous
growth that that country has made during the past
three decades in the worlds of art, industry, and com-
merce,

Japan.

Next in order of merit comes the extensive display
made by that other great industrial country—Japan.
It i¢ rendered the more remarkable by the fact that
it was cheerfully undertaken and carried through, first
under the shadow, and now under the actual stress,
of one of the greatest wars in history. The commer-
cial and industrial rise and progress of Japan, like
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that of Germany, is a story that loses none of its in-
terest in the telling. What the student has learned
from government statistics, from magazine and news-
paper literature, and from books of travel devoted
especially to the theme, he may here behold spread
out before him in picturesque profusion, both in the
charming Japanese garden where the Commission
makes its home, and in the many acres of space
which Japan requested, and promptly filled up with
the products of the Island Empire. That Oriental Gar-
den with its picturesque pavilions, its tiny lakes and
waterfalls, its grottoes, its miniature trees and char-
acteristic shrubberies, its quaint statuary, to say noth-
ing of its tea houses where the westerner may drink
Japanese tea handed to him by Japanese girls in their
picturesque attire, was bound to become one of the
choicest and most popular resorts of the fair. Here
one may meet the chief commissioner, who with
characteristic Japanese courtesy will give a brief
summary of what Japan has aimed to do in bringing
over 500 native Japanese to care for and exploit the
$1,500,000 worth of display which tells of Japanese
industrial life and commercial greatness.

And, by the way, there is a remarkable parallel in
many respects between the two great nations that have
given such distinction to the St. Louis Fair. The
Japanese exhibit, like that of Germany, is distinguish-
ed by its comprehensive and orderly arrangement.
Come upon it when you may, it is surrounded by
distinctive Japanese architecture, not indeed so dis-
tinctive or elaborately carried out as that of Germany,
but still sufficiently defined to render a Japanese ex-
hibit recognizable at first sight. Then, moreover, the
exhibits are arranged evidently with a view to produc-
ing a definite educational result upon the visitor. In
whatever department of industry one may happen to

find himself, the exhibit almost invariably commences

with the raw material and carries the interested ob-
server up through the successive stages until tlie fin-
ished product is reached.

It is impossible to go into details; but mention
should be made of the exhibit in the Agricultural
Building, which is devoted chiefly to the great tea indus-
try of Japan; also of the very extensive display in the
Transportation Building, showing the remarkahle de-
velopment in the past three decades that Japan has
made of postal, railway, telegraph, and steamship enter-
prises. Here one may see a huge relief map, 100 feet
in length by 50 in width, showing the whole Japanese
empire, including Formosa, and indicating by various
colored lines every mile of railroad track, and tele-
graph or telephone wires, and the routes traversed by
the great steamship companies. In the Varied In-
dustries Building is a bewildering display of all that
is rich, rare, grotesque, or beautiful in Japanese art.
Bronzes, porcelains, silk embroideries, richly-chased
and engraved silver and gold work, characteristic
carving on wood and ivory, enamel work on sgilver,
gold, and bronze, and a thousand dainty objects of the
kind that are dear to the heart of the connoisseur.
Lastly, there is the instructive display in the Palace
of Manufactures, where one may learn everything
about the manufacture of silk goods in the Island Em-
pire, from the hatching of the silkworm eggs up to
the weaving of the silk into the finished fabric; while
adjoining it is a splendid display of Japanese matting,
600 rolls in all, which by the way is only one-fifth of
the 3,000 rolls that Japan brought over but had not
rcom to display. The educational display also of
Japan, though not by any means so large as that of
Germany, is equally illustrative of the very up-to-date
methods of the Japanese educational system. Here one
may see the work turned out by the Imperial School
of Art at Tokyo, or he may study samples wrought
by tiny fingers in the Japanese kindergarten schools;
while near by are some delicate instruments for meas-
uring seismic disturbances, that are reminiscent of
that great scourge of Japan—the earthquake.

Great Britain.

If much of the success of the German exhibition is
due to Emperor William it must also be admitted that
the very fine effort made by Great Britain at the fair
is largely indebted for its success to King Edward,
who devoted much personal attention to the subject
and secured the appointment of the Prince of Wales
as Chief of the British Commission. Great Britain
is one of the foreign nations that have expended much
of their appropriation upon the pavilion which forms
the headquarters of the commission. It was deter-
mined in making choice of the type of architecture to
be followed that the Royal Palace of Kensington would
be very representative of English domestic building
at one of its happiest periods, and that the structure
would serve as a tribute to the memory of that great
architect, Sir Christopher Wren, to whom Great Britain
is indebted for her great national cathedral in Lon-
don. The Orangery, which is 170 feet long, has a
long line of roof broken only by three brick parapets
or pediments. Built of red brick with white stone
relief, with its surrounding gardens illustrating the
Dutch gardening which was brought in by William,
Prince of Orange, the building admirably portrays one
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of the best schools of architecture of a people who
have ever been famous for the comfort and quiet dig-
nity of their domestic homes.

The interior of the building is in part a reproduc-
tion of the furnishings and fittings of that day, and
it contains several rooms that are illustrative of the
best interior art with some of the leading firms in
Great Britain. The British exhibit, although by no
means so large as the two already mentioned, is never-
theless very extensive, and is indeed the finest ever
made by that country at an international fair. The
portion of it that perhaps is attracting most popular
attention is the superb exhibition of the Queen’s Jubi-
lee presents, shown in one of the stone buildings of
Washington University, which latter forms the home
of the exposition administration. As befits the great-
est maritime nation in the world, a large section of the
Transportation Building is devoted to a display made
by many of the leading British steamship and railway
companies. The models of steamships are particularly
fine, notably the historical group shown by the Cu-
nard Steamship Company, in which is to be found a
superb model of the 800-foot, 25-knot turbine steamers
that are now under construction for that company.
In the southwest corner of the Varied Industries is
to be found a collection of British exhibits, every one
of them of a very high order, showing the best work
of Great Britain in various arts and crafts, and notably
in that of interior decoration, in which she has won
for herself such a well-earned repute. Large space
has been taken up in both the Agricultural Building
and the Liberal Arts with characteristic display; but
it is in the Fine Arts Building that she has made her
supreme effort; and here we find a rich collection of
the very best work of the modern English school. In
closing our notice mention should be made of a small
building in the southeast corner of the grounds de-
voted to the exhibition of low-temperature experi-
ments; in connection with which lectures are given
bi-weekly and practical demonstrations made of the re-
markable results that have been obtained in this field
by the physicist during the past few years.

France.

France easily holds her place in all those lines of
competition with the other nations of the earth at the
World’s Fair in which she has made exhibits, and in
cases where special effort has been made the nation
is rightly entitled to hold first place. Although her
display is" not comparable in size and variety with
that of some of the nations, it is, as far as it goes,
exceedingly fine and is surely entitled to take rank
with that of Great Britain. Her greatest effort, how-
ever, has been expended upon the handsome pavilions
and extensive and beautiful gardens which surround
it. Copied after the Grand Trianon at Versailles the
structure embodies all the beauty of French archi-
tecture in the Renaissance.

The pavilion is a reproduction of a chateau which
was built by Louis XIV. for Madame Maintenon. All
the government factories aided in furnishing and dec-
orating the building, which, both within and without,
is in itself an extensive exhibit of the best in French
art and architecture. France is represented more or
less in every section of the grounds, but her finest ex-
hibits are the automobiles of which she shows some
40 or 50 of her very latest types in the Transporta-
tion Building; her superb line of costumes, high-priced
gowns, furs, toilet articles of dainty design and ex-
quisite finish; and last and perhaps finest of all, her
rich and varied display in the Fine Arts Building. In
the heavy engineering trades France has not done as
much as in former national expositions; but what
she has shown bears the characteristic excellence of
material and beauty of finish to which we have be-
come accustomed. A large vertical triple-expansion
high-speed engine of 1,500 horse-power in the Ma-
chinery Building, and a handsome De Glehn express
compound locomotive in the Transportation Building
bear testimony to the skill of the mechanical engineer;
but one could wish that France had done more in
these lines where she has won such world-wide reputa-
tion.

————— 4 O .
THE PENETRATING POWER OF “ N,-RAYS.”

Prof. Blondlot recently drew attention to a novel
kind of N-rays, diminishing, instead of augmenting,
the phosphorescence of calcium sulphide. These rays,
called by him ‘“N,-rays,” are given off from a Nernst
lamp simultaneously with the N-rays, and are also pro-
duced by stretching out a copper, silver, or platinum
wire.

In a memoir recently presented to the French Acad-
emy of Sciences, Mr. Julien Meyer describes some
experiments with these N,-rays, produced by an ex-
tended glass or copper wire or else by a closed glass
tube in the interior of which the pressure is dimin-
ished. The glass of the tube, on account of the strain
resulting from the difference in pressure, was in fact
found to be a powerful source of N,rays. The bril-
liancy of a screen covered with sulphide spots and
introduced into a glass bulb resting on the plate of an
air pump would diminish when the machine was
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started, but would recover its initial value as the air
was allowed to re-enter. If the sulphide screen be
placed outside of the bulb, the phosphorescence would
likewise diminish from the very first stroke of the
piston. An incandescent lamp bulb, not traversed by
any current, a hydrogen Geissler tube, a Crookes’ tube,
were all found to be sources of N,-rays without being
actuated by a Ruhmkorff coil.

While the N,rays from a Nernst lamp are arrested
by an oxidized lead plate or by a sheet of moistened
paper, those issuing from the sources named are
gifted with a high penetrating Jower; in fact, the
action of incandescent lamp bulbs on the screen is not
appreciably diminished if between the bulb and the
screen there be inserted a boz.d 10 centimeters in
thickness or a sheet of oxidized lead one millimeter
in thickness and folded round itself so as to be trav-
ersed eight times, or else a glass vessel filled with pure
water. Pasteboard, paraffin, aluminium, zinec, iron,
copper, silver, gold, mercury, and the hand are also
transparent to these radiations. The only opaque
bodies found were platinum of a thickness of 1 milli-
meter and opalescent glass 3 millimeters in thickness.

While examining the refraction of the rays by
means of an aluminium lens, the author stated that
this metal would store the rays in great amounts,
giving them off again for more than twenty-four
hours after it had been withdrawn from the source.
A similar power, though of smaller intensity, was
found in the case of ordinary glass; while lead, cop-
per, and pure water did not show it.

Salt water and a solution of sodium hyposulphite in
water, on being submitted to the action of a source of
N,-rays, would become active themselves, acting as
sources for a very long time.

When the hand is held for some time at a small
distance from a source of N,-rays or touching the lat-
ter, the hand would diminish itself the phosphores-
cence of the screen, this property being kept for some
minutes.

N,-rays as given off from the above sources are re-
fracted by glass, copper, and aluminium prisms and
diffracted by a grating.

THE POSITION OF THE RANGE FINDER ON A
WARSHIP,

The British Admiralty has suspended the practice
of fitting the position of the range finder on an elec-
tric-light platform placed on the foremast of a war-
ship. It is imperative, to facilitate the firing of the
guns, that the means of ascertaining and transmitting
the range from the vessel to the antagonist be com-
municated to the gun crew with complete security,
from a perfectly reliable observing position. The de-
cision of the Naval Department is due to the result of
the engagement between the Russian warship “Variag”
and the Japanese fleet. In this conflict the men oper-
ating this vital department were rendered hors de
combat early in the engagement, with the result that
the gun crews on the “Variag” labored under great dis-
advantages. From this it is conclusively demon-
strated that any observation post placed in the fighting
tops is impracticable. The Japanese themselves have
also recognized this crucial point, and in their new
vessels that are in course of construction in England,
special armored observation towers are to be erected
at various advantageous positions on the ships for the
installation of the range-finding apparatus. In the
case of the British Naval Department no decision has
been arrived at, though the matter is under discussion
and investigation.

RENARD’S NEW BOILER FOR AIRSHIPS.

It is reported that Col. Renard, the well-known di-
rector of the government aerostatic park near Paris,
has succeeded in constructing a new type of extra light
boiler. He expects that it will go far toward solving
many important problems, both in aerial navigation
and the marine. In 1894 he commenced to study a
light form of boiler which could be applied to aerial
navigation, and built a first specimen of 80 horse-
power which weighed no more than 1.50 kilogrammes
(3.36 pounds) per horse-power. Encouraged by this
success, he commenced to design a high-power boiler
of the same type which should give 1,000 or 1,200
horse-power, in view of using it for the marine. The
problem was not an easy one, as it was required to
obtain a rapid vaporization and high production while
keeping down the -weight or the space occupied, and
remaining within the limits of 2 kilogrammes per
horse-power, or one-fourth of the weight of the lightest
boilers known. Some time ago Col. Renard brought
out the first boiler of 300 horse-power in which he
claims to have realized all the above conditions. It
consumes but 0.434 kilos per horse-power-hour, while
the best European boilers take 0.700. It heats very
rapidly, and at the end of 7 minutes the pressure is
sufficient for working; in 15 minutes it is brought up
to the normal rate. He uses liquid fuel, heavy oil,
which is inexplosible. The apparatus is also com-
pletely smoke-consuming. Such a smokeless boiler,
rendering a warship invisible at a distance, will be
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greatly appreciated in the marine. The steam which
is produced is absolutely dry. Another remarkable
quality of the new boiler is the absence of external ra-
diation. It does not give off any perceptible heat in
the boiler room. It is extinguished in half a minute,
cooling down at once. According to the latest reports,
the French government is convinced of the advantages
which can be obtained from such a boiler in the ma-
rine, and is about to test it upon two vessels of the
fleet. In the case of torpedo boats, allowing the same
speed as before, the radius of action would be increased
from 175 to 683 miles. Or with the same radius the
speed increases from 31 to 35 knots. For a warship
of modern type (keeping a speed of 10-knots) the radius
of action would be increased from 9,000 to 24,300 miles,
nearly tripling the distance and aliowing the vessel to
make a complete passage around the globe without
taking on combustible. The details of the system are
of course kept secret for the present.
—_— il —————
A NEW CUNARDER.

The new twin-screw liner for the Cunard trans-
atlantic intermediate service has been launched on the
Clyde, from the shipyard of Messrs. John Brown &
Co., Ltd. Mrs. Choate, the wife of the United States
ambassador to Great Britain, performed the launching
ceremony. This vessel, which is named the “Caronia,”
is the largest which has been built in a Clyde yard.
It is 678 feet in length, beam 72 feet, depth to shelter
deck 52 feet, and displacement 21,000 tons. It is fitted
with ordinary reciprocating engines developing 21,000
horse-power and capable of attaining a speed of 18
knots. The vessel will have accommodation for 300
first-class, 350 second-class, 1,000 third-class, and 1,000
steerage passengers, while the crew complement will
number 450. This vessel is a remarkable example of
rapid construction. The keel was only laid in Sep-
tember last, and the steelwork is now practically com-
pleted, while the woodwork is far advanced. The
sister ship “Carmania,” is also in course of erection
at the same shipyard. This vessel is to be fitted with
the Parsons turbines and it is with these two vessels
that the Cunard company intend to obtain comparative
data concerning the advantages and merits of the two
systems of propulsion for Atlantic liners.

THE NATIONAL GEOGRAPHIC CONGRESS.

The National Geographic Congress which will be
held in this country in September promises to bring
together an unusually large assembly of an interna-
tional character, for the committee of arrangements
have received information that many of the most
noted savants of Europe will be present and take part
in the various sessions. The congress will be the
seventh which has thus far been held, the last meeting
at Berlin in 1899. While it will be convoked in Wash-
ington, meetings will be held not only in that city,
but in Philadelphia, New York, Chicago, and St. Louis,
in connection with field sessions on the Hudson River
and at Niagara Falls. From the present indications
nearly, if not actually a thousand scientists will at-
tend, and the committee in charge has the promise of
a wide variety of papers on various subjects by au-
thorities whose reputation is international.

Under the subject of physiography will be discussed
meteorology by such authorities as Prof. R. DeC. Ward,
Cambridge, Mass.; Prof. R. F. Stupart, Ottawa; Dr. W.
Meinardus, Berlin; Dr. K. Kassner, Prussian Meteoro-
logical Institute; Henryk Arctowski, Brussels, Bel-
gium. Oceanography will be treated by Prof. R. A.
Harris, Washington; Prof. Knipowitsch, St. Peters-
burg; Sir John Murray, Edinburgh; Prof. J. J. Rein,
Bonn; Prof. E. Witte, Brieg, Germany; Prof. J. Thou-
let, Nancy, France. Among those who will discuss
volcanoes are Dr. Hovey and Prof. Heilprin, of this
country, and Paul de la Blache, of Paris. The writers
on earthquakes will include Count de Montessus de
Ballore, Abbeville, France; Prof. E. Rudolph, Strass-
burg, Germany; Prof. A. Schmidt, Stuttgart, Germany;
Prof. de Kovesligethy, Budapest, Hungary. Those on
glaciers will include G. Vaux, Jr., Philadelphia, Pa.;
Dr. Axel Hamburg, Stockholm, Sweden; Henry Arc-
towski, Brussels, Belgium. Other divisions will in-
clude mathematical geography and the economic feat-
ures of geography, while it will be treated also from
the historical and educational point of view.

In addition to the authorities referred to, others who
will participate are as follows: Dr. Oskar Drude,
Dresden; G. Grandidier, Paris; Prof. F. Starr, Chi-
cago; Prof. W. J. McGee, Washington; A. Chevalier,
Paris; C. Rabot, Paris; Mrs. Fanny Bullock Workman,
‘Worcester; Robert T. Hill, Washington; D. C. Gilman,
Washington; Henry Gannett, Washington; A. de Clap-
arede, Geneva, Switzerland; Dr. A. Funke, Berlin; C.
Gauthiot, Paris; Sir H. H. Johnston, London; Prof. E.
T. Gautier, Algiers; Georges Blondel, Paris; Prof.
Guido Cora, Rome; Gilbert H. Grosvenor, Washington;
Dr. Eugen Oberhummer, Vienna.

The congress will convene formally in Washington
on September 8. in Philadelphia on September 12, and
in New York the following day. From New York the
party will go to Niagara Falls, where a general field
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meeting will be held in charge of geographers familiar
with the region. The members will agsemble in Chi-
cago on September 17 and in St. Louis on September
19, the congress formally closing on September 22.
The programme, however, includes a southwestern
tour from St. Louis, which will include the Grand
Canyon of the Colorado and a portion of Mexico.

The hosts of the congress will be the various socie-
ties interested in geography in the United States.
These include the National Geographic Society, Am-
erican Geographical Society, Geographical Society of
Philadelphia, Geographic Society of Chicago, Geograph-
ical Society of Baltimore, Geographical Society of
the Pacific, Geographical Society of California, Peary
Arctic Club, Appalachian Mountain Club, American
Alpine Club, Mazamas, Sierra Club, and Harvard Trav-
elers’ Club.

—_———— - P—— e ————

THE AUTOMOBILE TOUR TO THE WORLD'S FAIR.

The St. Louis tour has progressed finely during the
past two weeks, and the participants make up in en-
thusiasm what they lack in numbers. Sixteen ma-
chines started from New York on Monday, July 25.
One of these—a Yale touring car equipped with solid
tires—broke its transmission gear and dropped out dur-
ing the second day’s run, the accident being caused by
the carelessness of a repair man who left a small tool
in the transmission gear case when overhauling the car
before its start. This car was repaired and rejoined
the others at Toledo. Its performance will be watched
with interest, as it is the only car equipped with solid
tires. The place of the Yale car was filled the third
day by J. H. Waters’ 24-horse-power Panhard, which
made the entire 150-mile run from New York to Albany
on July 26 in 12 hours, 35 minutes. This and the two
40-horse-power Mercedes cars of Harlan W. Whipple
and James L. Breese, which joined the tour at Albany
and Buffalo respectively, were the only foreign cars
entered. Their performance over American roads has
been very creditable, although Mr. Whipple’s Mercedes
seems to have had a considerable number of break-
downs to its mechanism. Eleven cars reached Albany
from Boston and other eastern points, and, in all,
twenty-four started for and reached Utica the third
day. There had been considerable rain and the roads
were execrable. There were several skidding acci-
dents, but Harold Pope’s Pope-Hartford car was the
only one to be damaged. This machine bent its front
axle by skidding into a gutter. A 3,600-pound Peerless
machine skidded off the road, but, with the aid of
horses and tackle, it was finally got on again. A pro-
test was made to the county authorities about the con-
dition of the road, to the effect that “throughout the
civilized world there does not exist a road in such
wretched condition that connects so many important
cities and towns.” From Utica on, the roads were fair,
although heavy in many places on account of rain.
Buffalo was reached Saturday, July 30, and was left
Monday. The second week the tourists finished at
Chicago. The principal events of this week were a
night run from Erie to Cleveland, participated in by
five White steam touring cars and one Royal; a 121-
mile run over bad clay roads from Cleveland to Toledo
in one day; and the entrance into Chicago under escort
of numerous automobilists of that city, on Saturday.
Ten machines joined the tour at Cleveland, making
thirty-four in all. The only accidents recorded were
the overturning of a runabout by slewing in deep sand
and the running into of an express train by the huge
70-horse-power Peerless car at a dangerous grade cross-
ing. Although both car and train were damaged, no
one was seriously hurt. The puncturing and giving
out of tires, especially on the heavy cars, has been
one of the most troublesome features of the tour. One
touring car had four inner tubes burst in a single
day. The almost universal use of double-tube tires
renders repairs on the road a comparatively easy mat-
ter, however. The combination runabout and light
touring car has shown itself just as reliable and as
capable as has the powerful touring car, with the addi-
tional advantage of less tire trouble.

The two-cycle Elmore tonneau in the present tour
had just finished a trip to St. Louis before starting out
this time, while F. A. La Roche, in a Darracq touring
car, succeeded in beating the world’s record non-stop
run, by traveling to St. Louis and back as far as
Columbus without once stopping his engine. He hopes
to create a record of 3,000 miles, the old one being
2,017.

—_—e—— - ——

It is not yet half a century since Col. Drake dis-
covered petroleum on the waters of Oil Creek, near
Titusville, Pa. The total production of crude petrol-
eum from 1859 to 1902—forty-three years—has been
no less than 1,165,280,727 barrels. Of this output,
Pennsylvania and New York contributed 53.9 per
cent; Ohio, 24.3 per cent; West Virginia, 11.3 per cent;
Indiana, 3.9 per cent; California, 3.6 per cent; Texas,
2.1 per cent, leaving 9 per cent to be supplied by Kan-
sas, Colorado, Louisiana, Illinois, Missouri, Indian Ter-
ritory, Wyoming, Michigan, and Oklahoma.
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THE UNITED STATES MARINE CORPS,
BY WALDON FAWCETT.

The United States Marine Corps is an organization
which antedates the Constitution of the nation, but it
is only during the past few years, or, to be exact,
since the Spanish-American war, that it has gained
general recognition as one of the most valuable and
important branches of our fighting
service. There has been a dispo-
sition on the part of some persons
to confuse the marines with the
seamen or ‘“blue jackets” of the
navy, from whom they are in
reality entirely separate and dis-
tinct. Indeed, the marines more
closely resemble soldiers than sail-
ors although ‘their duties partake
of some of the characteristics of
each service.

On shore duty the marines con-
form to army regulations and are
expected to combine to a consider-
able extent the functions of the
infantryman, engineer, signalman
and light artilleryman. In order
to permit this versatility of opera-
tions the working equipment of a
detachment of marines detailed for
shore service embraces Krag rifles,
Colt automatic, Gatling, or some
other type of rapid-fire guns, picks
and shovels for throwing up en-
trenchments, and apparatus for
signaling by night or day. On
shipboard the marines have noth-
ing to do with navigating the ves-
sel, but man the secondary bat-
teries, act as sharp-shooters in the
military masts, and in the event
of a conflict at close quarters are
depended upon to repel the attacks of boarders. The
United States marines range from eighteen to thirty-
five years of age and have an average height of five
feet six inches. The men enlist for a period of five
years and receive from $13 to $22 per month, in ad-
dition, of course, to food, clothing, medicines and,
in short, every necessity. The privates of the Ma-
rine Corps are not sent to sea until after they have
been thoroughly drilled in their various duties at
one or another of the training schools maintained
at Washington, Annapolis, Brooklyn, Norfolk, Bos-
ton, Portsmouth, and League Island. The work of

these institutions includes the drills of the soldier,
company and battalion, skirmishing, target practice,
and bayonet exercise as well as all military duties
The marines wear khaki when oc-

and ceremonies.

Fig. 1.—The Cooper Hewitt Lamp in the Photographic Studio.

Scientific American

casion warrants, but are possessed of a full-dress

uniform, which is possibly the most conspicuous worn
in any branch of the United States military service.
The caps and coats are of dark blue; the trousers and
overcoats of light blue, trimmings being of scarlet.
The marine, when on board ship, is assigned the regu-
lar blue-jacket ration, which is accounted as equiva-

Avcust 13, 1904.

foreign sailors to be true to the flag under all cir-
cumstances. The marines, on the other hand, are al-
most without exception American born and the de-
tachment on a ship constitutes a body separate and
distinct in interests and sympathies from the crew

proper.
Officers of the Marine Corps are on the same footing
as to rank and privileges as similar

i, . n:.‘-
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UNITED STATES MARINES WITH FIELD PIECE.

lent to thirty cents, but, when on shore, receives the
army ration, which is rated at seventeen cents per
man per day. When landed from war vessels it is, of
course, essential that the marines travel in light
marching order and accordingly they do not make
use of the regulation army tents but use instead the
Sibley tents. One of these tepee-like shelters will ac-
commodate sixteen men, sleeping with their heads
together at the center pole and their bodies reaching
out in all directions like the spokes of a wheel.

While the marine is supposed to know something
of the sea he is not presumed to be a good seaman,
and is never called upon to help coal the ship or per-
form other tasks which rank as the especial duties
of the enlisted men of the navy. For the most part
the work of marines afloat is made up of
such light tasks as guard or
sentry duty and service as
“mail orderlies” or official
messengers between ship and
shore. The marines are en-
titled to much of the credit
for the superior marksman-
ship which has been the
most striking feature of this
country’s naval progress
since the Spanish war. Form-
erly the responsible position
of gun-pointer was open only
to seamen, but now there is
an opportunity for any en-
listed man on a warship to
win the extra pay and prizes
which attach to this coveted
post, a gun-pointership being
a rating rather than a posi-
tion. Not only are numerous
marines serving as gun-
pointers, but there are on the
prominent American naval
vessels not a few guns which
are manned entirely by these
“soldiers of the sea.”

One of the most important
but little emphasized func-
tions of the United States
Marine Corps is found in its
influence against mutiny on
the vessels of the American
navy. The necessity for such
a safeguard will be better
appreciated when it is taken
into consideration that in
seeking men for the rapidly-
growing navy the enlist-
ments sometimes show twen-
ty foreigners to one Ameri-
can, and it is hoping for too
much to expect a set of

grades in the army. Of late a
movement has been inaugurated to
give them a higher degree of techni-
cal knowledge, and applicants for
an officer’s position in the corps
must spend a year or more in the
Annapolis school for the instruc-
tion of commissioned officers of ma-
rines. The increasing govern-
mental appreciation of the value
of the Marine Corps as a branch of
the military establishment is found
in the fact that whereas, a few
years ago, the ranking officer of
marine could have no higher rank
than colonel, Gen. Elliott, the new
commandant, has the rank of brig-
adier-general and has fully 8,000
men under his direction. Of this
full strength several hundred are
boys, ranging from fourteen to
twenty-one years of age, who have
been enrolled as buglers and drum-
mers, and two of whom are attach-
ed to every United States war vessel
carrying marines.

THE MERCURY VAPOR LAMP FOR
PHOTOGRAPHIC WORK.
BY FRANK C. PERKINS.

The mercury vapor lamp, unlike
its rivals in artificial illumination,
derives its light from the vapor of mercury, which is
raised to a high state of incandescence by the electric
current passing through it. The light produced by
all of the other forms of electric lamps depends on
the incandescence of a solid, which is sometimes
carbon and at other times other material in the form
of rods or filaments, as in the arc lamp, the incandes-
cent lamp, and the Nernst lamp.

The accompanying illustrations (Figs. 1 and 2) show
the mercury vapor lamps as employed in the photo-
graphic studio of Mr. E. C. Pratt, at Aurora, Il11. The
jillustration, Fig. 1, shows the Cooper Hewitt lamps
in position for making negatives, the mercury light
being used as a perfect substitute for daylight, while
(Continued on page 111.)

Fig, 2.—The Cooper Hewitt Lamp Used for Printing.
THE MERCURY VAPOR LAMP FOR PHOTOGRAPHIC WORK.
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THE UTILIZATION OF SNAKE VENOM IN PREPARING
ANTI-BUBONIC SERUM.
BY A. F. SHAW.

Two years ago, when the bubonic plague was mak-
ing many victims here in the city, the supply of anti-
bubonic serum in Rio de Janeiro being insufficient to
meet the needs of both cities, the “Instituto Serumther-
apico” was opened for its manufacture. Dr. Vital Brazil,
educated in the American school of this city and the
medical school of Rio, a man who had shown his fear-
lessness of the disease by fighting it at Santos when
it was at its worst, was put in charge. The wisdom
of the choice is clearly manifest now, not only be-
cause of the results obtained along the lines laid down
at the beginning, but along others which will soon
be mentioned.

S84 Ao B

EXTERIOR OF MOSQUITO-PROOF BARN.

INJECTING THE POISON INTO THE VEINS OF A HORSE.

The Institute is about four miles away from the
city, on a hill, with commanding view and plenty of
pure air. The residence of Dr. Vital, the laboratory,
the barns where the horses and mules are kept which
furnish the serum, and numerous cages for rabbits
and snakes, form the plant. The laboratory is as yet
temporary. One of the barns is completely mosquito-
proof and here are kept the animals which furnish
the antibubonic serum. The second barn is for ani-
mals immune against snake bitss.

This brings us to the second class of results ob-
tained. Dr. Vital has been studying for years the
snakes of Brazil, and influenced not only by scientific
reasons but by humanitarian motives, has made a
special study of snake bites and their antidotes. From
two to three thousand peole, it is estimated, die an-
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nually in Brazil from snake bites. This enormous
mortality is due to the fact that, in the interior, the
laborers work without shoes or stockings. Dr. Vital
has proved conclusively by a long series of experi-
ments that the ordinary antidotes used in the case
of snake bites are not always sure nor safe. Perman-
ganate of potassium is effective if injected in the
exact place of the bite and immediately; cauteriza-
tion destroys the tissues and with them the poison,
but if not done immediately is useless. He has also ex-
perimented with the numerous herbs, concoctions of
which are used, but the results have been negative in
every case. Many of these remedies have been used
with apparent success simply because only 25 per cent

of snake bites are fatal.
In order to carry on these experiments a number of
snakes were neces-

sary. To catch
them Dr. Vital
chose a lasso in-

vented by Dr. Lutz,
of this city, which
consists in a strap
which passes
around the end of
a stick and under a
metal bridge to
which a cord, a lit-
tle longer than the

stick, is attached.
The strap when
loose furnishes a

noose which can be
slipped over the
head of the snake,
and on being
tightened, secures
the head of the
snake against the
stick. This is the
method used both
to catch wild
snakes and those
in captivity when
their poison is to
be extracted. Hav-
ing caught the
snake the assistant
grasps it behind
the head, and the
doctor, with small
pincers, pries open
its mouth, pushes
the membrane from

the fang, a n d
seizing its head,
with  thumb and

forefinger on the
poison - p r oducing
glands, presses out
the clear liquid in
drops. This liquid
is then evaporated
at 38 deg. C. or in
the sun and is
ready for solution
when necessary.

“The poisonous
snakes of Brazil,”
says Dr. Vital, “be-
long to about twen-
ty species a n d
these to two fam-
ilies, Crotalide and
Elapide. The fam-
ily of the Crota-
lidee is without
doubt the more im-
portant, because it
includes almost all
the species the
bites of which are
either serious or
fatal. The Crota-
lide belong to the
sub-order of Soleno-
glyphs. In the anterior part of the upper maxillary
there is, on each side, a tooth much larger than
the others, curved and capable of movement, which
is the poison fang. It is jointed to the upper
maxillary in such a way that it lies against the roof
of the mouth when the snake is in repose, but when
in the. act of biting it assumes a vertical position.
The tooth has a canal which leads from the poison
gland to an oval opening near the end of the
tooth.

The learned naturalist George Albert Boulencer, of
the British Museum, classifies the Brazilian Crotalide
in two genera, the genus lachesis and the genus
crotalus, and the only species of crotalus is the Cro-

" talus horridus or rattlesnake. This is abundant both in
the northern and southern parts of Brazil.” The poi-
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son extracted from rattlesnakes is a dense and milky
liquid, slightly acid and white when dry, while the poi-
son from lachesis is yellow. ‘“The quantity furnished
(to make a somewhat free translation from articles
published by Dr. Vital in the Revista Medica de Sao
Paulo) depends, among other circumstances, on these
three principally—the size of the snake, its physiolog-
ical condition, and the period of inertia or the time
elapsed since it last bit. As to the first, we find what
we would expect, that the larger the snake the better
developed are its poison glands; as to the second,
when the serpent is sick, the quantity of poison di-
minishes or disappears entirely, and as to the third
point, experience has shown that at least ten or fif-
teen days are necessary for the production of a normal
quantity of poison. The amount of poison varies,
moreover, from time to time, but the average has been
found to be about 0.04 grammes of dry poison or nearly
four times that weight of liquid.

FORCING OUT THE SNAKE POISON ON A WATCH CRYSTAL
BY PRESSING ON THE POISON-SECRETING GLANDS,

GRIPPING THE SNAKE.

Dr. Vital says that the poison from rattlesnakes is
much more virulent than that of other species that he
studied, but that the manner of introducing the poison
has great influence on the rapidity with which it takes
effect. Introduced in the veins, all poisons take effect
much more quickly than when injected hypoder-
mically.

Various other scientists have studied not only means
of cure, but means of rendering animals and persons
immune. Sewall in 1887, Kaufman in 1889, Calmette,
Physalix and Bertrand in 1894 succeeded in making
small animals immune by repeated injections of very
small doses of poison. The brilliant study of Behring,
Kitasato, and Roux of the preventive and curative
properties of the serum from animals immune to diph-
theretic toxine opened new horizons to experiment.
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As a matter of fact, the verification of identical prop-
erties in the serum of animals immune against snake
poison was made almost at the same time by Calmette,
Physalix, and Berthand, these experimenters arriving
at the conclusion that it was possible to obtain a
serum sufficiently active against snake poisoning by
following a process analogous in the preparation of
the animals which furnished the serum. Calmette
makes the animals immune by injecting continually
increasing doses of poison with continually decreasing
doses of hypochlorite of calcium. Dr. Vital does not
use hypochlorite nor any substance which neutralizes
the effect of the poison, but commencing with infi-
nitely small doses of the poison in a salt solution of
7 to 1,000 succeeds, in the course of a year, in render-
ing animals not only immune, but capable of receiving,
at one time, doses of poison that would kill one hun-
dred animals of equal weight. One of the illustra-
tions shows a horse that has been made immune in
this way and is now receiving 100 milligrammes a
day.

‘While repeating the experiments of Calmette and
while using his serum, Dr. Vital found it to be inef-
fective, much to his surprise, and on further experi-
ment, made the important discov-
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THE MOUNT PILATUS RAILWAY, SWITZERLAND,
BY EMILE GUARINI.

Notwithstanding that there are few assertions that
can be made without fear of contradiction, there is
one nevertheless that is undeniable and undenied, al-
though the beautiful may be what pleases and its con-
ception may consequently vary with taste, and that is
that Switzerland is a beautiful and picturesque coun-
try. This is not the opinion of the Swiss alone, who
are proud of their lakes and -mountains, but of the
tourists who come annually from all parts of the
world to visit the country. Every one finds it beauti-
ful because every one finds in it what pleases and
interests him, and this includes the technical man, as
well as the artist, the geologist, the botanist, the man
of active life who comes to obtain rest, and the person
of leisure who comes because it is the fashion.

Among the innumerable sites that are annually vis-
ited by the tourists who travel in Switzerland, Lu-
cerne, that classical resort of foreigners, is, with its
lake and remarkable surroundings, assuredly the most
picturesque. But, just as one cannot claim to have
seen Switzerland without having made the ascent of
some one or other of its mountains, just so he cannot
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Alpnach-Staad and ended at the summit. It is this foot-
path that the Mount Pilatus railway follows for quite
a long distance. But, while the modest footpath ac-
comodates itself to all the capricious meanderings of
the slope, the railway goes straight to the top, boldly
crossing narrow passes and ravines, and traversing
walls of rock that seem to bar its passage.

‘When the tourist leaves his conveyance at Alpnach-
Staad, he finds himself at the lower station of the
rack railway that runs to the summit. He is then at
about 1,450 feet above the level of the sea. The car
is there, in¢lined upon the track, the gradient of which
is already 36 per cent. The locomotive and the car
form a single vehicle. The car is divided into four
compartments, placed one above another, and each
accommodating 8 passengers. Its lower part is occu-
pied by a water tank having a capacity of 100 gallons.
The axles are arranged in such a way that curves of
very small radius may be taken despite the distance
apart of the axles, viz., 20 feet. Four pairs of cog
wheels, two in front and two behind, serve for the
propulsion, running, and braking of the vehicle.
Rings that embrace the head of the rails prevent the
car from being blown from the track in a gale or from

running off because of ice or snow

ery that there are two classes of
snake poison, the bothropic and the
crotalic, the first belonging to the
genus lachesis and the second to
the genus crotelus. With these he
made two types of serum, the anti-
bothropic and the anticrotalic, each
of which is effective only in bites
of snakes of the same class as that
which produced the serum. This
important discovery explained,
therefore, the ineffectiveness of the
serum of Calmette which is taken
from animals made immune by
poison from snakes cf India. In
order to produce a serum of univer-
sal efficacy, Dr. Vital mixes equal
parts of the other two serums and
calls it anti-ophidic. The animals
which furnish the serum receive in-
jections of poison every other day
in the manner shown by the illus-
tration, and the extraction of the
serum is made twice a month, 3,-
600 grammes of blood being drawn
each time. The horses and mules,
of which there are eighteen for pest
and twelve for snake serum, are
kept solely for this purpose and are
not used otherwise. The serum is
separated from the coagulum by a
process invented by Dr. Vital, a
process by which the quantity is
much larger than in the ordinary
processes of separation.

The efficiency of the serum has
been proved repeatedly on animals
in experiments, some of which the
writer has witnessed. Side by side
with a rabbit that died in forty-five
seconds was another that received
a mixture of a quantity of poison
equal to that used in the first in-
stance and the proper amount of
serum. This rabbit showed no ef-
fects. One dove received enough
poison to Kkill it in about an hour
and another an equal amount, but
soon after the proper amount of

that may exist upon the roadbed.
The boiler, which is of the tubular
type, is 6 feet in length, has a heat-
ing surface of 225 square feet, and
employs a working pressure of 12
atmospheres. It is placed at right
angles with the axis of the track,
in order to prevent the various gra-
dients from producing fluctuations
in the level of the water. The aver-
age gradient is 38.1 per cent; the
minimum, 19.2 per cent; and the
maximum 48 per cent. The engine
cylinders are 8.75 inches in diame-
ter, and the piston stroke is 12
inches. The normal speed of the
trip is a little over three feet a
second. The dead weight is 9.6
tons, and the load with 32 passen-
gers, 2.4 tons. The locomotive is
of about 70 horse-power. The brak-
ing arrangement has naturally been
very carefully looked after. It con-
sists of a compressed-air brake, an
automatic brake, and two friction
brakes. The suspension of the ve-
hicle is assured by a system of
four pairs of elliptic springs com-
bined with spiral ones. The play
of the car is prevented by safety
stops, so that the vibrations are no
greater than they are in an ordi-
nary well-suspended train.

Such, then, is the singular, but
powerful engine, constructed by
the Winterthour locomotive works
of Switzerland, that daily traverses
the 5,400 feet which separate the
Alpnach-Staad station from that of
Pilatus-Kulm, which is at an alti-
tude of 6,800 feet. This altitude is
reached by means of a track of 15,
150 feet in length, constructed by
MM. Lacher and Guyer-Freuber, of
Zurich. From the edge of the lake
to the top of the mountain, the sub-
structure consists of solid masonry
covered with large granite flag-
stones. The track itself, which is

serum. The first died and the sec-

ond lived. An infinite number of

similar experiments have been

made, always with results almost

mathematical in their accuracy. Besides these experi-
ments, Dr. Vital has now a history of persons bitten
in which the serum has been successfully applied.

8-

A great figure in the press world of Paris has passed
away, according to the Westminster Gazette, in the
person of M. Hippolyte Marinoni. He was the in-
ventor of the printing presses which bear his name.
As a lad, he was of a mechanical turn. His parents
apprenticed him to an engineer in the Rue d’Assas.
He brought out the first flat-bed four-cylinder printing
machine, and later, in 1872, his celebrated rotary.
Meanwhile he had become manager of the Petit Jour-
nal, of which the editor at that time was the distin-
guished publicist Emile de Girardin. The great success
of the Petit Journal was due to the “Marinonis,” which
printed, folded, and cut the papers at the rate of forty
thousand an hour. Then a color printing machine
was invented by M. Marinoni and thus the well-known
illustrated supplement of the Petit Journal became
possible. M. Marinoni was of the thorough type of
self-made man—a little rough externally, but with a
heart of steel.

The Car on its Journey Through Wolfort Gorge.
THE MOUNT PILATUS RAILWAY.

say that he has seen Lucerne unless he has ascended
Pilatus, which, of all the mountains of Switzerland, is
the most celebrated by the writings of which it has
been the object, by the splendid panorama there un-
folded to view, by the sea of fog that is sometimes
seen forming there, by the magnificent spectacle pre-
sented to the spectator when he is on the top of the
mountain, by the terrible legend of the damnation of
Pontius Pilate, and, finally, by its meteorological leg-
end, which has it that when clouds occupy the summit
it is a sign of fine weather, and, when they are situ-
ated half way up, it is a sign of rain, a fact expressed
in the country by the following archaic stanza:

“Quand Pilate a son chapeau,

Dans le pays il fait beau;

Mais quand il ceint son epé,

Gare l’ondée.”

Formerly, when the ascent of Pilatus was made (an
event that for centuries could not take place without
a special permit for fear that the visitor might disturb
the soul of Pilate and let loose a scourge upon the
country, but in reality because certain lakes had for
a long time been the refuge of a pagan cult), it was
made by following a steep footpath that started from

all of iron and steel, is solidly riv-

eted, once in every three feet, to

the underlying masonry. The bed

for the rack is placed between the
two rails, which it slightly exceeds in height. At-
tached to each side of it is a steel rack with which
engage horizontally, on the right and left, the four
cog wheels of the vehicle. Numerous bridges had to
be constructed under most difficult conditions, and yet,
in spite of that, the Pilatus railway, its rolling stock,
stations, and shops, cost but $380,000 and took but
four hundred days to finish. The track in the first
place traverses plains bestrewed with wooden build-
ings, and then reaches the gorge of Wolfort, at an ele-
vation of 2,950 feet, which it crosses by means of a
bridge constructed with surprising boldness. This
bridge, which is entirely of dressed stone, is within
the radius of 260 feet uniformly adopted for the curves
of the track. Its span is 75 feet. The railway after-
ward enters Wolfort tunnel, 145 feet in length, and
then climbs the Risleten, the gradient of which is 48
per cent. In order to cross this critical place, it be-
came necessary to employ a number of hurdles and
piles, and to construct subterranean vaults, as well as
huge sustaining walls. Continuing the ascent, the
tourist reaches a wild region intersected by the two
Spycher tunnels, 167 and 318 feet in length. Upon
leaving the upper tunnel. after a magnificent view of
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the lake Quatre Cantons and the Righi, the traveler
leaves the forest region and reaches Aemsigenalp at
an altitude of 4,590 feet, a charming place provided
with an inn and a small wooden structure containing
two pumps of small size, but great power, which fur-
nish drinking water to the two hotels situated at about
2,300 feet higher up in a rocky and arid region. The
train, after taking a supply of water for the second
time, traverses one of the most pleasing regions of
Mount Pilatus, and then reaches the huge and fantastic
blocks of the Mattalp, whence the view embraces a
magnificent panorama of the Matterhorn, the enor-
mous mass of the HEsel, and the ridge that connects
these summits. The railway then reaches the region
of bare rock, describes a curve toward a point of
the southeast ridge, and then climbs the wild escarp-
ment of the wall of the Esel. It is difficult to imagine
a bolder direction line. At an altitude of about 6,230
feet, four tunnels of 144, 180, 148, and 36 feet here and
there pierce the colossal mountain sides. Between the
two upper tunnels, there unfolds the panorama of the
Bernese Alps. The railway then begins its last climb
up a 48 per cent grade, and reaches the Pilatus-Kulm
station at about 6,800 feet altitude. The mountain
falls perpendicularly upon the charming country of
Lucerne, beyond which we discover a vast extent of
hills and valleys strewed with blue lakes, cities, and
villages, and numerous rivers which, between the low
eminences, shine like threads of silver. There are
iwo hotels to receive the tourist, who, from their ter-
races, obtains a magnificent view over the lake of
Quatre Cantons, which appears in such splendor that
one does not know what to admire the most, the dark
azure of its waters, or the variety of the sinuosities
that they form. In order to complete the attraction
of Mount Pilatus, the railway company has undertaken
the construction of the road which is the most singular
in Europe, and that is the Tomlishorn road running
from one of the hotels to the peak of the Tomlishorn
along the most abrupt of the walls of rock, and ending
at a platform whence may be enjoyed a scene such as
Switzerland alone is capable of presenting.

But here we are far from the railway, about which
we have not much further to say, however, unless it
be to speak of the intrepidity of the Italian laborers,
who, sometimes suspended by ropes along perpendicu-
lar walls of several hundred feet in height, were em-
ployed in the construction of the railway, and, finally,
to give the number of the travelers furnished by the
last annual statistics and which amounted to a total
of 44,231, 520 of whom were Americans and 12,011 Eng-
lish. The success of the road is easily explained. The
traveler who is not very familiar with mountainous
countries and with ascents finds himself here carried
gently and without fatigue to the summit of one of
the most celebrated mountains of Switzerland, and
preserves a deep impression and lasting remembrance
of the spectacle that unfolded under his eyes and of
the gigantic work that permitted him to see it and
that attests both the genius of man and of nature.

THE MERCURY VAPOR LAMP FOR PHOTOGRAPHIC
‘WORK.
(Continued from page 108.)

the illustration, Fig. 2, shows the frame lowered to
the floor and being used as a printing lamp. Mr. Pratt
states that he has made sittings at night with this
equipment in the astonishing space of one second. The
prints are made with the same light in from 2% to 10
seconds, according to the density of the negative, and
the light only barely heats the negative, but not enough
to damage it in the least. These lamps are construct-
ed of glass tubes having metal sealing-in wires at
each end. These wires lead the current to the elec-
trodes, one of which is of mercury, and the tubes are
vxhausted to a high degree by means of a vacuum
pump and sealed off, preventing any escape of the
vapor which fills the tube.

It is claimed that these mercury vapor lamps pro-
duce the most efficient electric light known, the cur-
rent consumption being about 0.4 watts per spherical
candle and, under favorable circumstances, it is stated
as low as 0.3 watts per candle-power. Three ordinary
32-candle-power incandescent lamps required as much
current as a mercury vapor lamp of 750 candle-power
and the efficiency is therefore more than seven times
that of the incandescent lamp and about double that
of the arc lamp.

As the vapor is inclosed under a vacuum there is no
consumption of the light-giving element and, therefore,
this type of lamp requires no trimming.

The mercury vapor lamp produces a light which is
seemingly pure white, but is entirely lacking in red
rays or nearly so, thus making it entireiy unsuitable
where the accurate determination of color values is
necessary. The mercury vapor lamp operates with
absolute steadiness and without noise and is said to
be the most desirable form of light for factories, ma-
chine shops, and work-rooms of architects and
draftsmen, as well as for all classes of photographic
work.

The light of this lamp is composed to a very large
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extent of chemically active or actinic rays and is,
therefore, a perfect substitute for daylight for all sorts
of photographic processes. By the use of this lamp
the studio for portrait photography may be located in
any part of a building and the operator is entirely
independent of weather conditions. The photographer
can devote his attention entirely to the artistic ar-
rangement of lights and shadows, as the time of ex-
posure is constant at all times. The same equipment
for the mercury-lamp skylight can be utilized for
printing of all kinds with great satisfaction. The
mercury lamp is of such shape that it is particularly
well adapted for mechanical blue-printing with glass
cylinders and revolving drums being, it is claimed,
many times more efficient than the focusing arc lamp,
while for photo-engraving work lamps of this type
consuming eight amperes are said to do the work
more quickly than arc lamps taking three times this
amount of current.

Ground Corn.
To the Editor of the SCIENTIFIC AMERICAN:

I beg leave to take exception to the statement made
in the ScimnTiFre AMERICAN of to-day by Mr. A. W.
Dennis, that corn ground by steam will heat, whereas,
if ground by water power, it will not. I know, from
several years’ experience as a practical miller, that
damp grain ground by water power will heat if left in
large bulk or even in as small a receptacle as a flour
barrel, and that large bins full of meal from dry
corn are safe even if ground by steam.

Worcester, Mass., July 30, 1904. W. H. DeELonNG.

B R
Corn Grinding.
To the Editor of the SCIENTIFIC AMERICAN:

I noticed, in reading the article of Albert W. Dennis,
on page 78 of the July 30 number of the ScieNTIFIC
AMERICAN, the statement that corn ground in a grist
mill that is run by steam will generate so much heat
within itself, or acquire the heat in some way from
the machinery, that it will burn and spoil if left in
large bulk after being ground, but that corn ground
in a mill operated by water will not heat itself or be
affected in this way.

Mr. Dennis has been misinformed. The facts are
these: Corn ground on a stone operated by water will
heat and spoil just as quickly as a mill operated by
steam power, and meal ground under the same condi-
tions by water or steam will heat, if piled up, until
after the grinding heat is out, then it is not safe to
leave a very large amount piled up longer than a few
days at a time. Meal ground on a dull stone will
heat quicker than meal ground on a sharp stone. The
kind of power does not make any difference with the
heating of the meal, as any miller can tell him.

Macedon, N. Y., August 2, 1904. EpwiIN YouNGs.

i @ i —— e

Pressmen and Electricity.
To the Editor of the SCIENTIFIC AMERICAN:

I have read the article of Mr. A. W. Dennis, of Sa-
lem, Mass., on “Are Pressmen Affected by Electricity
from a Belt?” and was much interested. I would be
very glad to give him my experience and observations.

The kind of electricity spoken of is static or friction-
al and is the same as lightning. It is generated by the
friction of two unlike non-conducting substances. Its
cause in this case is the friction of the belts and pul-
leys, and it exists as a charge on the surface of the
belt.

By consulting a standard work on electro-therapeut-
ics, we find that static electricity is used much in
treating nervous affections and that it requires care
and skill to apply it so that the effects will not be
injurious. There is no doubt that this treatment
is beneficial to the nervous system when it is applied
correctly, with reference to quality and quantity. The
charge from a belt is irregular and varies constantly
and we find that electricity applied in this manner
injures the nervous forces. A person when subjected
to the influence of a current or series of discharges
for any length of time becomes numb and his breath-
ing and pulse slow down considerably, even if the
current is so mild as to cause no annoyance.

Once I had an opportunity to remedy a case of this
kind in an electrical plant. The main shaft was
driven by two wide belts and anyone passing near
them invariably received a severe shock, which was a
constant inconvenience. This discharge may be ef-
fectively prevented by running wires from any water
or gas pipes in the building and fastening the ends
near the belt, or they may be allowed to touch the
belt. This allows a path for the discharge and proves
an effective remedy. A

With reference to steam and water ground corn
meal, it is my impression that the difference in qual-
ity depends upon the speed in each case, which neces-
sarily governs the friction. The machinery of a
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steam mill runs so fast that more heat is generated
in the grain, which “kills” the grain, as millers say.
On the other hand a water-driven mill operates at a
lower speed and the quantity of heat generated is less.
It all depends upon the speed.

Danbury, N. C. J. FRANK MARTIN.
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Electricity and Lathe Work.
To the Editor of the SCIENTIFIC AMERICAN :

In reply to the interesting letter from Mr. Albert W.
Dennis, published in a recent number of the SciENTIFIC
AMERICAN, I take the liberty of imparting the follow-
ing bit of information:

While engaged in the manufacture of certain staple
articles, about eight years ago, I had occasion to do
considerable lathe work. The lathe upon which I
worked had a twisted belt which was always strangely
charged with static electricity, so much so in fact,
that tufts of dust would cling to the leather. The
belt would readily suck the oil from a spoon and
wire-draw it into hair-like strings which would en-
circle the belt. Before this experience I had been a
sufferer to a marked degree from nervousness or ex-
cessive nerve tension, but soon after I began my lathe
work I felt a change for the better, though, I must
admit, accompanied by a slight falling off in muscular
vim. During the past year I found that after using a
large Holtz static gemerator, with which to carry on
experiments, considerable ozone was liberated. The
gas would fill the room in a short time, so that my
health became powerfully affected, causing pains in
the thorax, and general distress, which fresh air
seemed to relieve. If there are frequent discharges
from Mr. Dennis’ belts it is quite probable that a man
working near them would in time become affected.
More ventilation would be needed in the press-room,
or else the press itself should be grounded. While the
presence of an excess of ozone in the air, owing to its
superiority to oxygen, may cause undue nervous ten-
sion and a subsequent reaction, I believe that a
nervous system of ordinary tone would in time be-
come affected and finally succumb, because of a con-
tinued form of electro-catalytic action on the highly
sensitive animal tissue. ALBERT F. SHORE.

Brooklyn, N. Y., July 30, 1904.

Mosquito
To the Editor of the SCIENTIFIC AMERICAN:

In a letter published in your correspondence column
recently I find the following:

“No doubt if the malarial mosquito could be exter-
minated there would be an end to the propagation of
malaria tlirough this means, but it is not claimed, I
urdersiand, that the mosquito can, of itself, propagate
the disease. It must first have had access to an in-
feeted person.”

The mosquito theory as outlined above is an un-
proved hypothesis. It is true that the plague of mos-
quitoes was minimized by Kkerosene distribution in
their breeding places, at Havana, and that yellow
fever did not appear that season. But neither did it
visit Santiago, Cuba, where the mosquitoes ran riot
as usual. In Italy, when the “mosquito theory” start-
ed, the malarial insect was found abundantly, but no
malaria existed, or wice wversa. But, granting that
there is some foundation for the theory of infection,
it is evident that the insect procures its poison from
the water where it was born, principally wet regions
and shallow wells. If a microscopic quantity of poi-
son from mosquito bites can produce malarial fever
what must the ravage be when the polluted water is
used, in large quantities, for drinking purposes?

In my opinion there is no such thing as malaria
(bad air), in any habitable place. It is malaqua, not
malaria, that causes the fever. I have known men
and women to dwell in swamp regions, traditionally
unhealthy, and maintain superb health simply by
drinking pure artesian water and avoiding shallow
well water. The Roman fever, in Italy, has practically
vanished from the Eternal City since the establish-
ment of new water supplies. Still blows the air of the
Campagna upon Rome, but it brings no fever on its
wings.

Killing,

Extermination Again.

exterminating mosquitoes is a desirable
thing for human comfort, but if every mosquito on
earth were slain, the “malarial” (so-called) fever
would continue as long as people drank polluted water
and contaminated milk.

The “malarial” superstition dies hard, but it has
not the potency it once possessed. Once the human
mind generally understands that malaqua and not
malaria is the enemy, the mosquito plays a very small
fiddle in this problem. JamMeES R. RANDALL.

Augusta, Ga., August 1, 1904.

About 8,400,000 gallons of water are evaporated daily
from the salt ponds in Utah when the pumps are oper-
ated ten hours a day during June and July. In August
the salt harvest begins, and the yield is at the rate
of 150 tons per inch per acre. Utah produces annually
nearly 60,000 tons of salt.
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SPEED TRIAL OF THE BATTLESHIP ‘ 0HIO.”

The battleship ‘“Ohio,” built by the Union Iron
Works of San Francisco, received her speed trial at
Santa Barbara, California, on Saturday, the 30th of
July. Her actual record fell slightly below the re-
quirements of an 18-knot speed, but it is thought prob-
able that when allowances have been made for the
tide it will be found that she made fully 18 knots and
maybe a trifle more. The course lay from the Santa
Barbara Lighthouse to a stake-boat
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proofed wood, and, whenever possible, light metal is
used for gangways, bridges, and the like, so as to
make the vessel thoroughly fireproof. The “Ohio”
will have a complement of 699 officers and men.

STRANGE SIGHTS IN THE FAR NORTH.

BY ARTHUR INKERSLEY.

The long winter, the short summer, and the ex-
treme cold are the conditions which are responsible

AvucusT 13, 1904.

many places, and in others to a depth of two feet be-
low the surface, he strikes ground that is frozen solid
and that remains so both summer and winter. Heat
must be applied to soften the frozen ground before
the digger can work it. “Burning down” through the
frozen ground has been practiced for a long time in
the gold fields of Siberia, where similar conditions
exist. The process is conducted as follows: Over
the prospect shaft, which generally measures three or

four feet by six feet, a wood fire is

36 miles up the coast, and return. _
On the first leg of the course the
“Ohio” fully met requirements,
rounding the stake-boat with half a
minute in her favor, but on the re-
turn both wind and tide were
against her, and she lost a' minute
and a half. The trial was attended
by Rear Admiral Whiting, who was
the government’s representative on
board, and the builders were repre-
sented by Capt. Forsythe. The
“Ohio” will probably be given an-
other trial soon, when she is expect-
ed to make a better showing.

The battleship “Ohio” is one of
the three powerful battleships of the
“Maine” class, authorized by Con-
gress on May 4, 1898. Although she
was the first of her class to be
launched (in May, 1901), she fell
behind her sister ships the “Maine”
and the “Missouri,” which are both
in commission, the former since De-
cember, 1902. The contract date of
completion of the ‘““Ohio” was origi-
nally set for June 5, 1901, so that
she is over three years behind her
contract.

The addition of the ‘“Ohio” to our
navy will greatly strenzgthen our po-
sition in the Pacific, for she belongs
to the most powerful class of battle-
ships we possess. It will be recalled
that it was at first proposed to build
these vessels on plans very similar
to the “Alabama” class of battle
ships, which have a speed of about
16 knots per hour, or at least two
knots below the average speed of
foreign battleships. Owing to the
storm of protest aroused by this
proposition, it was decided to in-
crease the speed of these vessels to
18 knots. Increased speed required
the addition of twenty feet amid-
ships to allow for the increased
motive power necessary. This also
made room for two more 6-inch guns in the broadside
battery, and a larger coal capacity. The “Ohio” has a
length of 388 feet, and a beam of 72 feet 3 inches,
with a draft of 25 feet 6 inches. Her displacement
when fully equipped for service and carrying her
rormal supply of 1,000 tons of coal will be 12,500 tons,
anl her full load displacement will be 13,941 tons.
The normal displacement of the “Maine” is 12,300
tons, and of the “Missouri” 12,240 tons. The “Ohio,”
like the “Missouri,” is equipped with Thornycroft
boilers and twin-screw vertical triple-expansion en-
gines. The ‘“Maine,” it will be recalled, is fitted with
Niclausse boilers. The main armament of the “Ohio”
consists of four 12-inch guns and sixteen 6-inch guns,
and she is equipped with two submerged torpedo tubes.
The armor of
the “Ohio”

made, the heat of which melts the
soil to a depth of a few inches, or
sometimes of a foot or more. The
softened earth is shoveled out, an-
other fire is built, and the operation
is repeated until the gold-bearing
stratum is removed. The fact that
the material dug out of the pit must
be hoisted to the surface by a buckct
and windlass renders the process of
sinking a shaft so slow and tedious
that it taxes to the very utmost the
patience and endurance of the most
industrious miner. The better half
of a season may be spent in “burn-
ing down” two or three prospect
holes. The work is done chiefly
during the winter, and the vertical
prospect shafts are often united by
lateral burning and picking. Not
only is the work of tunneling
through the f.ozen ground hard and
tiresome, but the eager gold-seeker
runs the risk of perishing, like a
rat in a hole, from asphyxiation by
the noxious gases generated in the
process of burning. Many attempts
have been made to devise a better
method than wood-burning, the
most successful of them being to
thaw the ground by steam.

The first prospect in what seems
to be a likely location is made with
the gold-pan. If “colors” appear at
first in small quantity and increase
as bed-rock is approached, the pros-
pector generally decides to take up
the location. If a pan of the gravel
when washed shows a few cents of
gold, the claim is likely to turn out
a valuable one. To use a gold pan
properly requires some skill, the
slow, rotary movement which pro-
duces the best results being very
tiring to the wrist; while the rough

DECK OF THE ‘ OHIO.”

for most of the strange things to be seen in the Klon-
dike. In temperate or hot countries the process of ex-
tracting gold from a placer deposit is extremely simple
—if the gold is there. A pick, a shovel, and a pan
or rocker are all the implements the gold-digger needs
on an Australian, South African, or Californian gold
field, and, if the nuggets are large enough to be taken
out by hand, the first two will suffice. But in the
gold-bearing region of Alaska and the Northwest Ter-
ritories, the extraction of alluvial gold is by no means
SO0 easy a process. Most of the placer deposits in that
ice-bound region are in a frozen condition, and it is
this fact that makes the extraction of the yellow
metal there, as in Siberia, so laborious. After the
miner has dug down to the depth of only one foot in

motion adopted by some miners,
either through inexperience or from
a desire to make the work less
fatiguing, causes the loss of some of the gold, which
escapes in the washing.

The miners, while digging prospect-holes in the
Klondike region, have found from time to time bones
which indicate that the animals inhabiting the Yukon
region in prehistoric times were very different from
those living there at the present day. In some of
the creeks in the Klondike region great ivory tusks,
evidently from an animal similar to the elephant or
mastodon, have been discovered. The tusks vary in
length from three to eight feet, some of the largest
being ten to twelve inches thick. Though these re-
mains are interesting scientifically, they are of no
commercial value except as curiosities, the ivory hav-
ing turned yellow from age and the long, severe frosts
having crack-
ed it so badly

consists of a
water-line belt
of Krupp steel,
11 inches thick
at the top and
7% inches at
the bottom.
The turrets
containing the
12-inch guns
have a thick-
ness of 12
inches, and the
6-inch guns
are protected
by 8-i,nch
armor. The
protective
deck is cover-
ed with 3-inch
plate forward
and 4-inch
plate aft.. All
the joiner
work above

that it is of no
use in the
arts. These
tusks are al-
ways found
close to Dbed-
rock, buried
beneath the
frozen gravel
at a depth of
ten to sixty
feet. The min-
ers bring them
up to adorn
their cabins.
The tusks are
much curved
and on the un-
der side are
worn away,
giving the im-
pression that
the great ani-
mals to whom
they belonged

the protective
deck is of fire-

THE “OHIO” MAKING SEVENTEEN AND THREE-QUARTER KNOTS,

fed on moss or
S W amap -
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A Glimpse Down The Shaft. ¢ Burning-in ”” with a Wood Fire.

Team of Malamute Dogs and U. S. Mail Carrier on the Frozen River Yukon. Panning Out,
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Thermometer Registering 68 Degrees Below Zero. Remains of a Mammoth’s Skeleton.
STRANGE SIGHTS IN THE FAR NORTH.

Photos by
G. G. Cantwell,
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grass and that the tusks slid along the surface in
front of them as they moved. The mammoth remains
shown in the photograph were found in the bottom
of a mining shaft, 55 feet deep, on the Hunter Creek.

During the winter, when the river is closed to navi-
gation, the native dogs of Alaska and the Northwest
Territories furnish the principal means of travel. By
the aid of teams of dogs harnessed to sleds, prospectors,
mail-carriers, and others have accomplished long jour-
neys that would have been impossible without them.
In the fall, when the frost has begun to bind land
and water in its icy grip, the gold seekers start in to
carry their winter supplies up to the mines, and for
this work dogs are indispensable. Teams of five, six,
or more dogs are attached to sleds and draw heavy
loads over the snow or the frozen surface of the rivers.
During the summer the dogs generally have an idle
time, but occasionally the miners, finding themselves
short of some supplies, fasten pieces of sacking on the
dogs’ backs and load small packs on them. The
weight of the pack varies according to the size and
strength of the dog and may be as little as ten pounds
or as great as forty to fifty pounds. The dogs pick
their way through the swamps and arhong the rocks,
showing by their carefulness that the; are quite aware
of the damage a bad fall might do to their packs.
During the working season the dogs are fed on dried
fish, the Indians near the mines doing quite a good
business in summer catching salmon and drying it
for use during the following winter. The price of sal-
mon varies from about ten cents to a dollar per fish.
A dog under ordinary circumstances eats two pounds
of salmon per day, but if the fish cannot be obtained,
is fed on bacon and rice cooked together, of which
three to four pounds are required to feed him each
day. It is the custom to feed the dogs only once dur-
ing the twenty-four hours, and at night, as a dog,
after he has been fed, becomes disinclined to work.
Some few miners, kindlier than the rest, give each
dog a small piece of fish at noon, but most men feed
them only at night, giving them all they can eat at
that time.

Specially-constructed instruments are necessary to
register the extremely low temperatures of winter in
the Far North, the ordinary mercurial thermometer
becoming useless at 40 deg. below zero, as the mercury
freezes at that temperature.- In the early days of
Dawson the only trustworthy thermometers in the
camp were the property of the captain of the North-
west Mounted Police at the barracks. They were
manufactured especially for recording very low tem-
peratures. The minimum temperature registered dur-
ing the winter of 1897-8 was 72 deg. below zero in a
rather exposed place on the Klondike River, where the
cold is some degrees greater than in the city of Daw-
son. Only one of the two thermometers shown in the
accompanying photograph is capable of registering the
temperature of 68 deg. below zero shown by it. In
the other the spirit, disgusted at the extremely low
temperature, has retired into its bulb, not to emerge
for business again until the temperature shall have had
the decency to rise to 60 deg. or 55 deg. below zero.
The photograph was taken in Dawson on January
15, 1901.

Clearing Out Space.
BY EDGAR L. LARKIN.

With a parallax of 0.021 sec. for the star Antares, as
given by Sir David Gill, its distance in round numbers
is one quadrillion miles. From photometric consider-
ations. J. E. Gore, SCIENTIFIC AMERICAN SUPPLEMENT,
No. 1474, page 23622, computes the mass to be 88,000
times that of our sun. An incredible quantity of mat-
ter must therefore have been drawn in from all adja-
cent space to build up its giant mass. This space
should be, in the nature of the case, comparatively
clear of matter. The fact is, that a wide region north
of Antares, extending from northeast to northwest, for
quite a distance, is about as void of stars as any known
to the telescopist. With the 16-inch glass in this ob-
servatory, focal length 22 feet, and with a power of
200, many starless fields are encountered, and severai
with a wide eye-piece of power 132. These blackened
and waste areas show no stars; or if any, they are at
the extreme limit of vision in this splendid and pure
mountain air. And in these dark expanses no trace of
the delicate, pearl-white, shimmering background of
the sidereal structure can be seen. Space is swept
clean. The inference may be made that all the matter
once in this wide area has been drawn in to build up
the colossal sun Antares. And as that star is now
in a region where there are others, a further deduc-
tion is possible, namely, that since formation, Antares
has drifted southward. Sagittarius and Scorpio pre-
sent many black fields without either star or the nebu-
lous background which lies beyond the entire visible
universe except in these dark openings, deeps, or cav-
erns. There are at least one hundred starless fields
in these constellations. One typical and most beauti-
ful example is in right ascension, 18 h., and south
declination 27 deg. 54 min. 1t is jet-black as seen
here. The edges of the sidereal cistern are clear-cut,
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as though dug in glittering sand. To the east is a
circle of small stars, in an intensely rich region. A
theory is possible that the cluster of suns formed
where the cavity now is, and then moved toward the
east. Whether the shining base, or substratum of the
entire sidereal structure is made up of quadrillions of
suns, or whether the whole universe is immersed in
nebulous matter, may never be decided. But the mar-
velous object is always visible in its majestic splen-
dor, when the moon is absent. All nature is en-
shrouded in a cloth of pearl, except where these rents
appear.

Lowe Observatory, Echo Mountain, California.

CABINET FOR STORING PHONOGRAPH RECORDS.

Phonograph records being ordinarily made of wax,

are very fragile and must be preserved with consider-

CABINET FOR STORING PHONOGRAPH RECORDS.

able care, and when many are to be provided for it
becomes a matter of difficulty to do this and at the
same time have them accessible for ready selection.
We show herewith a cabinet invented by Mr. Edgar
Krom, of 538 West 159th Street, New York city, which
provides for the safe keeping of a large number of
records. The cabinet is formed with two swinging
doors pivoted centrally at the top and bottom. The
inner face of each door is provided with a number of
pins upwardly inclined, on which the records are sup-
ported. On the uppér end of each pin is printed or
written the name of the particular record thereon sup-
ported. The cabinet is preferably of such height as to
furnish a convenient support for the phonograph. In
use the cabinet will be preferably placed at sufficient
distance from the walls of the room to permit swinging
of either door upon its central pivots. When the doors
are thus opened, all the pins and supporled records
may be seen, and any of the latter desired may be re-
moved without disturbing the others. It will be seen
that this cabinet provides for the storing of a great
number of records in a comparatively small space,
renders each freely accessible, and does away with
any danger of injuring the one removed or those about
it. At the same time it is comparatively inexpensive
to construct, and furnishes an ornamental and con-
venient support for the instrument in connection with
which the record is to be used.

>

MEDICAL BATTERY.

A convenient form of medical battery has recently
been invented by George Francis Webb, M. D. of Gen-
eva, Ohio, which may be conveniently carried about
one’s person. As an example of its convenient form we
have shown the battery as carried within the sweat-
band of a hat. The battery cells are each made up of a

MEDICAL BATTERY.
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strip of felt or flannel folded over on itself and enve-
loping a copper plate which forms the negative ele-
ment of the battery; the positive element consists of
a U-shaped zinc band which is slipped over the felt
strip. A strengthening plate, also of zine, is fitted
under the upper arm of the U-shaped band, and to-
gether the two zinc strips are securely riveted to the
felt strip. The copper plate is formed with a project-
ing stem as shown in Fig. 2, and in connecting up the
cells of the battery this is bent up and riveted to the
upper arm of the next cell of the series. Instead of
binding-posts at each end of the battery, the inventor
uses wire clips such as that shown in Fig. 3. The
wire is bent to a U-shape with loops formed on one
of the arms. The straight arm is fitted between the
felt and the copper or zinc plate as the case may be,
and wires are attached to the loops which also serve
as handles for readily manipulating the device. Elec-
trodes of the form shown are secured to the ends of
the wires. They are made of aluminium, the metal
being frosted so as to distribute the effect and also to
present a neat appearance. In use the felt strips are
saturated with a corrosive solution such, for instance,
as salt water or water containing a small proportion
of sulphuric acid. The current set up by the chemical
action of the corrosive solution on the metal plates
may then be conducted by means of the electrodes
through the diseased organ or part. To increase or
diminish the electromotive force it is not necessary to
disengage the wire, for the wire clip may be moved
into engagement with any one of the stems of the
copper plate, as indicated by Figs. 1 and 4.

Calcareous Bricks in Germany.

There are as yet no factories for the production of
sand-lime bricks within the limits of this district,
though many have been erected in Germany within
the past few years. There does not seem to have been
uniform success in the production of sand-lime bricks
in Germany. In a recent number of the Thonindus-
trie-Zeitung reasons for this non-success are freely dis-
cussed, and may be summarized as follows:

So many plants have been suddenly erected that
bad results have grown out of the lack of proper expe-
rience in handling, rather than out of defective equip-
ment. The main causes for defective products are
inexperience in slacking lime and in mixing the mor-
tar. Good white lime and clean, sharp sand are neces-
sary for good results. The product is rarely spoiled
in the mere pressing and drying. Naturally that brick
will be best which is pressed the hardest, but the cus-
tomary presses are entirely adequate; hence, the two
reasons ‘above assigned alone remain. In handling
sand-lime bricks one frequently finds in them clods of
clay the size of a filbert that naturally destroy their
value, which depends upon so perfect a mixture that
no lumps remain and every grain of sand has its coat-
ing of lime. Imperfectly slacked lime is even more
detrimental. The process of slacking greatly increases
the volume of the article, and if insufficient water be
added in the process, absorption of moisture from the
atmosphere takes place after the brick is made, ex-
panding it and causing seams or cracks in it. Such
cracks may be too small for ordinary detection, yet
the defect is nevertheless a serious one. It is best to
use in slacking, sufficient water to produce a soft,
mushy powder, damp enough to admit of balling, but
the plan of allowing the mixture to rest in the bed for
at least twenty-four hours, instead of at once feeding
it to the press, is the safest. Little differences in
composition are thus equalized and the mixture be-
comes more pliable and plastic.—Hugo Muench, Consul
at Plauen, Germany.

'The Current Supplement,

The current SUPPLEMENT, No. 1493, opens with the
conclusion of Emile Guarini’s article on the electro-
metallurgy of iron and steel. Many illustrations of
plants actually in operation accompany the text. Mr.
William R. Hill, formerly engineer of the Aqueduct
Commission of New York, tells something of the mod-
ifications of the plans in the new Croton Dam. Dr.
Wiley’s exhaustive paper on the results of his borax
experiments is concluded. Mr. E. A. S. Whitford de-
scribes a new design of reinforcement for concrete
steel girders. The St. Louis Exposition is represent-
ed in the number by two articles of widely different
nature, the one on the Tyrolean Alps, the other on
the Curtis steam turbine. Both articles were pre-
pared by a representative of the SCIENTIFIC AMERI-
cAN at the fair. ‘“The Chemistry of Cottage Cheese”
is the title which Mr. F. H. Hall has selected for a
very instructive article. Mr. Charles H. Stevenson,
whose articles on the aquatic industries have doubt-
less attracted no little attention, writes on oil from
the livers of sharks and related species, and on
beaver furs. T. H. Blakesley, M.A., in an article on
direct-vision spectroscopes, writes in a scientific
vein. - His article will doubtless be appreciated at
its true worth by students of chemical physics. The
succession of changes in radio-active bodies is made
the subject of some comment.
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A MARVELOUS AUTOMOBILE RECORD—10314 MILES
AN HOUR.

Decidedly extremes met when the third day of the
Ostend automobile week commenced with a race from
Bruges, that old-fashioned, sleepy, historic town,
which seems to represent everything that is slow
and long established. The spectacle of the invasion
of motor-cars, rushing and puffing in the streets of
this calm and ancient city of the past, seemed highly
incongruous. The race
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of wind resistance and leaves one to wonder to what
fantastic figure automobile speed will take us.

Baras was not far behind Rigolly, for his Darracq
accomplished the distance in 22 sec.,, while Le Blon,
who is gradually getting his Hotchkiss tuned up, cov-
ered the kilometer in 25 1-5 sec. In the other classes
the only record was obtained by Edmond on a Dar-
racq voiturette, who covered the distance in 30 2-5
sec. Following is the result of the different classes:
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THE OLDEST ENOWN INHABITANT OF THE GLOBE.
BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN,
Several years ago, when the son-in-law of Karl Hag-

enbeck, the animal trainer, was looking for interesting

specimens, he learned of the existence on the island
of Seychelles, off the coast of Madagascar, of a giant
tortoise, that was celebrated among the natives not
merely for its great size—it weighs 970 pounds—but
for the fact that there was documentary evidence thxt

it had been living on thc

started from Bruges, and
the route to be followed
ran to Blankenberghe
and back. It was a trial
for touring cars, and thir-
ty competitors presented
themselves. The road, al-
though paved, is good, and
the same route was taken
for the return—the ‘“route
de pierre” as it is called in

the country. It passes
through a silent, melan-
choly district intersected

by the green waters of
slow canals, and inter-
spersed with windmills..

The following account
of the Ostend events and
the accompanying illustra-
tion are from the Car:

The great event was the mile with a standing start,
where it was confidently expected that records in all
the classes would fall. The cars had been carefully
tuned up, and everything was in their favor.

This race was open not only for the five categories
of racing vehicles, but also for seven categories of
touring cars, according to the price of the chassis.
The day opened hot as usual, with a strong north-
east wind which helped the competitors, and the re-
sult of the day’s racing was very remarkable. Records
fell rapidly, and everything existing in this direction
was quite wiped out. Not only were the records offi-
cially beaten, but from calculations made on the spot,
for the last 600 meters of the mile tremendous speeds
were reached. It is estimated that the cars traveled
up to 160 kilometers (100 miles) an hour. The Dar-
racq cars were the favorites of the day, and it is to
them that the victory fell in the voiturette class, as
well as in the class for the heavy cars.

Mile, Standing Start.

A.—Motor Bicycles.—1, Olieslagers (Minerva),
59 2-56s. (world’s record) ; 2, Seguy (Griffon),
1m. 6 2-5s.; 3, Coppin (Red Star), 1m. 16 2-5s.

B.—Motor Cycles.—1, Rigal (Buchet), 1m.
16 1-5s.; 2, Pillette (De Dion-Bouton), 1m.
18s.

C.—Voiturettes.—1, Edmond (Darracq),
1m. 1 4-5s. (world’s record).

D.—Light Cars.—1, Hanriot (Bayard),
56s. (world’s record).

E.—Cars.—1, Baras . (Darracq), 48 3-5s.

(world’s record; 2, Rigolly (Gobron-Brillié),
50 1-56s.; 3, Le Blon (Hotchkiss), 1m. 22s.
Touring Cars.

A. (chassis of less than 4,000 francs).—
1, Gachet (Boyer), 2m. 4 3-5s.

B. (less than 6,000 francs).—1, Fischer
(Vivinus), 1m. 27 3-5s.; 2, Gabreau (Boyer),
1m. 34 4-5s.; 3, De Liedekerke (Vivinus),
1m. 37 2-bs.

C. (less than 10,000 francs).—1, Landrin
(Serpollet), 1m. 30s.; 2, De Breyne (Dar-
racq), 1lm. 33 3-5s.; 3, Poncelet (Vivinus),
1m. 37s.

D. (less than 15,000 francs).—1, Laminne
(Rochet-Schneider), 1m. 18s.; 2, Finet
(Rochet-Schneider), 1m. 19 3-5s.; 3, Grégor-
ius (Rochet-Schneider), 1m. 23 2-5s.

E. (less than 20,000 francs).—1, Gaste
(Automotrice), 1m. 47 2-56s.; 2, Mahieu (Au-
tomotrice), 1m. 58 1-6s.; 3, Cordonnier
(Mors), 2m. 12s.

F. (less than 30,000 francs).—1, Delesalle
(C. G. V.), 1m. 40 4-5s.

G. (more than 30,000 francs).—1, De Ca-
ters (Mercedes), 1m. 3-5s.; 2, De Jochems
(Mercedes), 1m. 10 3-5s.

The interesting part of the Ostend meet-
ing from a racing point of view came to an
end with the flying kilometer, which took
place between Ostend and the bridge of
Snaaskerke. The principal event was the
last round of the struggle between Rigolly and Baras,
who were so close together in the other speed competi-
tions. There were, indeed, only three competitors in
the heavy-car class, Le Blon on a Hotchkiss being the
third. In point of view of speed the Ostend race wipes
out all existing records, and the victory of Rigolly,
who covered the flying kilometer in 21 3-56 sec. at
a speed of 166 kilometers, 666 meters an hour (that
i i say, 103%% miles per hour) upsets all calculations

E:'

A MARVELOUS FEAT: RIGOLLY TRAVELING AT THE
RATE OF 10314 MILES AN HOUR.

The Flying Kilometer.

(1,000 Kilos. Class).—1, Rigolly (Gobron-Brillié),
21 3-6s.; 2, Baras (Darracq), 22s.; 3, Le Blon (Hotch-
kiss), 25 1-5s.

(Light Cars.)—1, Hanriot (Bayard), 26 4-5s.

Voiturettes.—1, Edmond (Darracq), 30 2-5s.

Motor Tricycles.—1, Rigal (Buchet), 12m. 35 2-5s.
He finished by pushing his machine.

Motor Bicycles.—1, Seguy (Griffon), 36 2-5s.; 2, Cop-
pin (Red Star), 40 4-5s.; 3, René (Red Star), 45 3-5s.
Tourists’ Section.

Chassis less than £240.—1, Gabreau (Boyer), 49
3-58.; 2, Fischer (Vivinus), 50s.; 3, Trentelivres (Vi-
vinus), 50 4-bs.

Chassis less than £400.—1, Landrin (Serpollet),
40 2-3s.; 2, Homback (Vivinus,), 49s.; 3, Poncelot (Vi-
vinus), 49 4-5s.

Chassis less than £800.—1, Deville (Serpollet),
40 3-58.; 2, Mulders (Fiat), 44 2-5s.; 3, Cordonnier
(Mors), 46 1-bs.

Chassis less than £1,200.—Delesalle (C. G. V.), 50s.
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GIANT TORTOISE WHO WEIGHS 970 LBS. AND IS REPUTED TO BE 300
YEARS OLD., HE CAN EASILY CARRY TWO FULL-GROWN MEN,

Chassis more than £1,200.—1, De Caters (Mercedes),

30s.; 2, De Jochems (Mercedes), 35s.
—_— i

Copper smelting was attempted in this country as
early as 1650, but the real inception of the industry
dates from 1845, when Lake copper first appeared on
the market. In the latter year, also, smelting works
were erected at Boston and Baltimore to treat ores
imported from Chile and Cuba.

earth for over 150 years
and probable evidence that
it was from 100 to 150
years older than that.
After careful investiga-
tion, he was satisfied of
the truth of the state-
ment, and set about to se-
cure the loan of this ani-
mal (which, by the way,
is held in the highest es-
teem and respect on the
island), for exhibition at
the St. Louis World’s
Fair. Not until the strong-
est assurances were made
that the venerable curios-
ity would be returned to
the Seychelles did the na-
tive population consent to
part with him for his long
vacation. We are informed by Mr. Hagenbeck that
when the tortoise reached this country, it was found
that a tiny palm tree was growing from the back of
the creature. The tortoise loves the mud, and it is
evident that soil was washed into a deep scar on his
hack and that the seeds of the palm, mixed with the
earth, took root and the tiny growth had thrived in
its portable field.

The tortoise is the longest-lived animal, exceeding
even the elephant, which frequently exceeds one hun-
drd years of life. The fact that 150 years ago the
Seychelle natives began to take particular pride in this
tortoise because of its age makes it certain that it
must have been at least one hundred years of age at
that time. This is borne out by the condition of the
shell, which is a guide to determining the age. Fur-
ther evidence is its most abnormal size.

It possesses extraordinary lifting strength.
While it was in its heavy cage at the World’s Fair
express office, it became impatient, and proceeded to
break its way out. It smashed the heavy 2 by 8 inch
timbers with ease. The accompanying snap-
shot shows two children taking a novel ride
upon the back of this giant sea. monster.

i DR CULIUS

At Chu-Yung, in Mongglia, exists a won-
derful set of inscriptions, recalling the Ros-
setta stone of Egypt. It was found on the
marble archway which was erected in 1345.
The arch is of white marble fashioned to
form a ceiling of three plain surfaces, on
which Buddhistic figures are carved in re-
lief. The walls are covered with similar
carvings, and with inscriptions in six lan-
guages. Five of the languages are Sanskrit,
Chinese, Tibetan, Mongol, and Uigur respec-
tively; the origin of the sixth remains un-
known. It was considered at first to be
Juchen, the national script of the Chin, or
Gold Dynasty, who followed the Kitans as
the dominant power in North China in the
early part of thc twelfth century, but the
few specimens of Juchen writing extant did
not coincide with it. Dr. S. W. Bushell,
the physician of the British Legation at
Peking, however, has identified the sixth
language as a Tangut script, of which few
specimens are existent. This writing was
adopted in 1036 by Yuan Hao, the founder
of- the Tangut kingdom, and was apparently
modeled on the lines of the antique Chinese
official script. The Chu-Yung Kuan gate-
way and a stone stele in a Buddhist mon-
astery are the only two considerable exam-
ples of the Tangut script which are known
to exist.

P

The scenic tunnel, under the Horseshoe
Falls of Niagara, which has just been com-
pleted, was undertaken for the Niagara
Falls Queen Victoria Park Commission in
order to provide a perfectly safe view of the
cataract from béelow. A shaft was sunk 127 feet and
from this a tunnel was constructed, curving out under
the Horseshoe Falls 800 feet. From this laterals were
run into the gorge, where large observation-rooms will
be constructed of glass where tourists can sit in easy
chairs and ‘look out. A large electric elevator has
been put into the shaft, and from the bottom a large
board walk has been constructed to the mouths of the
various tunnels.
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RECENTLY PATENTED INVENTIONS.

Of Interest to Farmers.

LOADING DEVICE.—.J. P. FostEeRr, London,
Ohio. Although capable of many uses this
device may be described as applied to the
loading of corn on wagons. In many parts
corn after husking is thrown on the ground
and when the wagons come along to receive
it has to be picked up by hand and thrown
over the sides of the wagon. The object is
to do away with this laborious, slow process.
This is accomplished by means of an improved
device designed to be applied to a wagon and
to be used with sacks for holding corn or
other material.

Of General Interest,

PUZZLE.—M. N. . STRICKLAND, Galveston,
Texas. In this patent the invention pertains
to improvements in puzzles of that class in
which the rolling device is to be moved from
the starting-point to a finishing-point, there be-
ing barriers or obstacles to the movement of
the rolling device. The object is to provide a
puzzle that will be difficult to solve and prove
entertaining.

QUOIN.—W. V. CROCKETT, Corsicana, Texas.
The invention relates to improvements in
quoins for locking type-forms; and the object
is to provide bearing-plates in connection with
the wedges so connected that by the sliding
movement of the wedges the plates will be
spread apart without lengthwise movement,
thus preventing any movement or digplacement
of the type, as sometimes happens when a
‘wedge engages directly therewith.

VENTILATOR FOR HATS, ETC.—J. P.
MarTIN, Ogden, Utah. In this instance the
invention refers to ventilators, and more par-
ticularly to those adapted for application to
hats or such structures as tents. Its prin-
cipal objects are to provide such a device which
while easy to apply will provide an effective
and readily-controllable supply of fresh air
and simultaneously remove that heated or viti-
ated.

CABINET.—E. KroMm, New York, N. Y.
More especially this invention relates to cab-
inets adapted for the storing of such cylindri-
cal objects as phonograph records. These rec-
ords being of wax are fragile and must be pre-
served with considerable care, and when many
are to be provided for it becomes a matter of
difficulty to do this and at the same time have
them accessible for ready selection. This cab-
inet obviates these difliculties.

SNATCII-BLOCK.—J. B. GILCHRIST, South-
bend, Wash. In this patent the invention has
reference to snatch-blocks, and more particu-
larly to those designed for use in logging. Its
principal objects are to provide such a device
which will be both light and strong and which
will prevent the coacting cable from fouling or
straining the shell of the block.

SAP-SPOUT AND COVER.—G. II. GRIMM,
Rutland, Vt. The inventor provides a spout
and cover for the bucket into which sap runs
from the spout, the.arrangement being such
that the spout insures free flow of sap from
the bore, and the cover rises sufficiently on tip-
ping the bucket to allow of emptying it with-
out removal from the supporting-hook and
without the operator being required to manipu-
late the cover, and the cover protects contents
against rain, snow, leaves, and the like, and
is firmly supported from the spout and can
be readily swung into open position to allow
of inspection, and is not liable to be detached
by strong gusts of wind.

TABLE.—F. G. DYER, Eastport, Maine. To
accomplish using this table as a card or similar
table o1’ which may be so adjusted as to form
the moving part of a self-waiting dining-
table, the inventor provides a base and a top
with a celumn removably connected to each,
the top and base being capable of direct
rotatable connection. With this equipment the
table may be assembled in the usual manner
and used as a table proper, or the column re-
moved from base and top directly joined, where-
upon base and top may be placed in center of
dining-table to form a self-waiter therefor.

SEAT-PROTECTOR FOR CIHHILDREN'S
DRAWERS.—DororTHY B. CHAMBERLAIN, Fort
D. A. Russell, Wyoming. The object of the in-
vention is to provide an inexpensive shield of
combined waterproof and warm fibrous ma-
terial that is neat in appearance, readily at-
tached upon or removed from the drawers,
which affords perfect protection from damp-

ness when sitting upon wet grass or ground,

which will not interfere with other underwear
or the outer dress, will remain invisible, and
that at all times permits utmost freedom for
the wearer's lower limbs.

GAGE.—F. S. GARDINER, Amsterdam, N. Y.
In this patent the invention has reference to
measuring instruments; and its object is the
provision of a new and improved gage, more
especially  designed for conveniently and
quickly determining the sizes of twist-drills
and other objects, and to gage wires and the
like.

HAME-FASTENER.—S. T. Maznurre, Buf-
falo, N. Y. Mr. Marlette’s invention belongs to
that class of fasteners in which there are two
hook members adapted to e connected to the
loops at the lower ends of the hames and a
lever connected to these hook members, so
that when the lever is turned, it will draw
the hook members and the ends of the hames

together, the lever being provided with a
latch to hold the hook members in the locked
position.

VIOLIN.—J. D. LopPENTIEN, Orange, Cal.
In this patent the invention relates to stringed
musical instruments—such as violins, cellos,
and the like—having strings played on by the
use of a bow. The object is to provide a vio-
lin arranged to insure the production of a full,
harmonious tone when the strings are sounded
by the bow.

Hydraulics,

HYDRAULIC PRESS.—E. Crowg, Birch-
holm, Bushey Wood, Totley Rise, Sheffield,
England. This invention relates to means used
for forging and other purposes—such as bend-
ing and testing armor-plates, flanging, and the
like ; and its objects are to enable valves con-
trolling press action to be worked directly and
promptly by hand without necessity of using
auxiliary hydraulic or other fluid-pressure in-
dependent of that whereby the press-head itself
is operated, and to enable the speed of descent
of the head on to the work to be regulated at

will and the head arrested at any point in
descent. It is an improvement on the inven-
tion for which Mr. Crowe made previous ap-

plication for Letters Patent.

Machines and Mechanical Devices.

COMPRESSOR.—I. Cagrriur, Denver, Col.
Mr. Carlier’s invention has reference to im-
provements in compressors and has pai‘ticular
application to a device of this character for
compressing air through the agency of a liquid
or fluid. Omne of the principal objects is to
construct a compressor which shall be ex-
ceedingly simple in its construction, positive in
its operation, and capable of withstanding a
maximum amount of wedr and tear.

RIVET-MAKING MACHINE.—C. W. RICH-
ArpS, Cleveland, Ohio. In this patent the in-
vention relates to a machine for automatically
forming headed rivets from a continuous bar
of iron, and one of the leading features of the
invention lies in the provision of a stationary
rivet-head die and a moving plunger which
operates toward and from the die, carrying
the rivet-blank to the die and withdrawing the
rivet upon the completion of the formation
thereof.

ICE-CUTTING MACHINE.—R. MOWERY,
Hot Springs, Ark. Mr. Mowery’s object is to
provide an improved cutting-machine more espe-
cially designed for cutting blocks of ice into
small pieces for use in hotels and other estab-
lishments and arranged to allow convenient
and quick handling of the block during the
cutting operation.

MACHINE TIFOR MAKING CIGARETTE-
TUBES.—J. C. IIANSEN-ELLEHAMMER, 99 Isted-
gade, Copenhagen, Denmark. The inventor
aims to avoid intermediate stages between the
tube-making and tube-filling device, which is
obtained by making the filling device movable
upward or sidewise and capable of placing the
tube simultaneously with the folding of the
paper direct on to the outlet-spout of the filling
device. Means are provided to leave the paper
tube free on the spout. The tube is filled and
removed, and the tube-making device is moved
back to first position ready for the next cigar
ette. This arrangement may be used for tubes
whose edges are connected by folding, as well
as those stuck by an agglutinant.

REVOLVING-HOOK SEWING-MACHINE.—
. ANscHUTZ, New York, N. Y. The object
of the invention is to provide a revolving-hook
sewing-machine which is simple and durable in
construction, very effective in operation, and
arranged to insure the formation of a uniform
lock-stitch in a simple manner without danger
of missing stitches.

STREET-CLEANER.—J. J. SwmIitH, Joliet,
IlII. In this case the purpose is to provide a
cleaner arranged to free the street of all dirt,
litter, and the like, by the use of jets of water
under pressure and directed in such manner as
to wash the dirt, ete., into a curb or gutter,
from which it can readily flow to the sewer or
other place of discharge, or can be gathered in
heaps, if desired.

MULTIPLE-SPINDLE BORING-MACHINE.
—C. SEyMoUR, Defiance, Ohio. Mr. Seymour’s
object is to provide a multiple-spindle boring-
machine arranged to permit a convenient ad-
justment of the boring-tools relative to the
work, to bore a number of holes simultaneously
and in a desired predetermined order, and to
allow adjustment of the work-carrying table
relative to the boring-tools to bore holes of a
desired depth without varying the throw of the
work-carrying table.

PLAITING ATTACHMENT
MACITINES.—0. RICKENMANN, New York,
N. Y. In carrying out the present improve-
ment the inventor has in view the construction
of an attachment which shall feed to the
needle or sewing machanismn of the machine a
strip or tape of suitable material and shall
automatically form the same into plaits or
ruflles, the present invention being especially
designed for the making of plaits of the char-
acter commonly known as “box-plaits.”

DRIVING DEVICE FOR MUSIC-SHEETS.
—II. MEYrr, New York, N. Y. In this patent
the invention relates to automatic piano-play-
ers and like musical instruments; and its ob-
ject is to provide a new and improved driving
device for the music-sheet of a musical instru-
ment arranged to insure a uniform even travel
of the sheet in a very simple manner.

FOR SEWING-

JYPE-WRITING MACHINE.—J. D. WHITE,
50 Clanricarde Gardens, ILondon, KEngland.
The objects of Mr. White are to provide a ma-
chine in which as character after character is
struck the printing passes along from left to
right without corresponding lateral movement
of the types or converse lateral movement of
the paper, and in which, as the characters are
printed in continuous succession, line after line
is printed in sequence, the new line commencing
after the previous one is completed, without
special movement or attention of the operator.
For this purpose he uses, combined with other
mechanism, a type-cylinder and hammer-cylin-
der resembling those described in his former
United States patent.

MACHINE TFOR MAKING VEGETABLE
IHAIR.—W. IIansoN, Fort Myers, Fla. Mr.
Hanson’s invention pertains to improvements
in machines for making vegetable hair, the ob-
ject being to provide a machine of this char-
acter by means of which the product may be
rapidly formed from the fans of certain kinds
of palm or palmetto which grow wild and in
vast abundance in Florida and elsewhere.

TRANSMITTING MECHANISM.—J. J. Koo-
MAN, New York, N. Y. In this patent the im-
provement refers to a gearing which may be
used for the mechanical transmission of power
for all purposes. It is not limited in its ap-
plication, as the invention may be applied to
bicycles, engines, manual powers, and for any
other purpose requiring the mechanical trans-
mission of motion.

Medical Devices.

DENTAL DUCT APPLIANCE.—F. P. AB-
BoTT, New York, N. Y. The inventor employs a
cushion-pad to the interior of the mouth over
the sublingual ducts, through which saliva is
supplied, the pad associated with means for
pressing it in place, so as to choke off the
saliva flow. The pressure device employed
contemplates a form of compress which has a
rest to be applied to the jaw in a position to
co-operate with the mouth-pad, and this com-
press also includes means by which the parts
may be operated quickly and to secure nicety
and accuracy, to the end that the appliance
may be used without hurting the patient and
quickly dismounted as the needs of service
require.

APPARATUS FOR HEATING AIR.—F. T.
BRENNER, Quincy, IlIl. One of the principal
objects of the invention is to provide an ap-
paratus through the medium of which air may
be readily, easily, and quickly heated and con-
ducted in puffs or jets to the middle ear for
the treatment of the auricular nerves. The
apparatus is conveniently manipulated, occu-
pies little space, and may be manufactured at
little expense.

Railways and Their Accessories,

CAR-BUMPER.—E. MorAN, Charleston, W.
Va. The chief object in this case is to pro-
vide bumpers which will remain engaged when
cars are moved from the rear and are passing
around a curve, in whick case under certain
conditions—as, when a series of cars are loaded
or train very long—a strong lateral pressure
is applied and there is extreme danger of de-
railment of one or more cars. Iach car at
opposite ends is provided with bumpers of
different  construction, corresponding with
bumpers of other cars, so that they are adapted
to engage and lock.

CAR-DUMP.—E. MoraN, Charleston, W. Va.
Mr. Moran’s object is to provide a dump for
mining-cars, same including track running from
the mine at down grade to the dump proper
and return-track from dump to mine also down
grade. A car leaving a mine runs by gravity
to the dump, contents are discharged and re-
turns by gravity. The dump is so constructed
that it is held normally elevated or at rearward
inclination and depressed by loaded car, and
when the latter's contents are discharged the
dump is automatically raised, so that the car
runs back off the same by gravity, and passes
on to the return-track.

METHOD OF AND MEANS FOR EN-
ABLING BRAKES TO BE APPLIED TO OR
RETRACTED FROM EITIIER SIDE OF
RAILWAY-VEHICLES.—F. W. GasMigg, 2
Victoria Street, Petersburg, S. Australia, Aus-
tralia, This inventien relates to a method of
and means for the application or retraction of
independent or hand brakes from either side of
a railway-vehicle, the especial object being to
enable the application  or retraction of the
brakes to be accomplished without any risk
by a person walking along on either side of the
train.

RETURN - TICKET - VOUCHER ENVELOP.
—C. J. SwaANK, Oakland, Kan. Mr. Swank’s
invention relates particularly to improvements
in envelops for sealing vouchers designed as a
means for gsecuring the issue of a return-trip
railway-ticket. The object of the improvement
is to provide an envelop particularly adapted
for incasing the voucher.

MAIL-POUCH ATTACHMENT.—W. D. MIL-
LER, Saco, Mont. The purpose of the inven-
tion is to render more certain the catching of
a mail-pouch by the arm of a moving train
and the catching of the delivered pouch by the
arm of the mail crane. With apparatus now
ordinarily "used, should the arm of the moving
train strike the pouch at any point excepting
approximately the middle thereof the arm fails
to securely engage the pouch and the latter is
frequently not caught by the train, and when
thrown from the train it is jarred and contents

often injured. The invention overcomes these

disadvantages.

Pertaining to Vehicles.

TILTING ATTACHMENT FOR VIEILICLI-
TOPS.—D. W. LEONARD, near Hurn, Wash. In
this instance the object is to provide an at-
tachment for the foldable tops of vehicles that
may be readily applied thereto and which af-
fords convenient and reliable means for in-
stantly raising or lowering the foldable top,
and when the top is quickly lowered cushions
its descent so as to prevent jar and injury to
the prop-braces, bows, or other top parts.

TIRE-CLAMP.—P, F. SCHAFFER, DPhiladel-
phia, I’a. In this patent the invention con-
sists in certain novel constructions and com-
binations of parts; and the object Mr. Schaffer
has in view is to improve and simplify that
particular type of tire-clamp used for secur-
ing pneumatic or solid tires on the felly of an
ordinary vehicle-wheel.

Designs.

DESIGN FOR OIL-CLOTH.—A. B. BucH-
ANAN, DPeekskill, N. Y. Mr. Buchanan has in-
vented four new original designs for oil-cloth.
The patterns are richly varied and form a
pleasing ornamental departure from the styles
now in vogue.

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

Business and Personal Wants.

READ THIS COLUMN CAREFULLY.—You
will tind inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you thenameand 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.

Tnquiry Ne. 3856.—For manufacturers of armor
cloth or bullet-proof cloth.

AUTOS.—Duryea Power Co., Reading, Pa.

Tnquiry No. 585%7.—For manufacturers of alumi-
num signs.

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

Inquiry No. 5838.—For manufacturers of tailors’
cement for clothing.

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

lachrlquiry No. 5859.—For manutacturers of corset
es.

FOR SALE.—Patents on collapsible umbrella. Box
1125, Omaha, Neb.

Inquiry No. 3860.--For manufacturers of match-
making machinery.

If it is a paper tube we can supply it. "T'extile Tube
Company, Fall River, Mass.

Inquiry Neo. 3861.—For the address of the manu-
facturers of the Clow hydrant.

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

Inquiry No. 53862.-For makers of yard (not fire)
hydrants with 1 and 2-inch inlets and outlets.

If you wish to buy patents on inventions or sell
them, write Chas. A. Scott, 340 Cutler Building, Roch-
ester, N. Y.

Inquiry No. 53863.—For makers of rubber stamp
supplies and outfits.

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

Tnquiry No. 5864.—For m i g
drying gloe. akers of machinery for

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

Foot of Kast 138th Street, New York.

Inquiry No. 5865.—For a machine similar to a
carpet sweeper 10r taking up the dust.

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

Inguiry No. 5866.—For hand power or power
washing boxes for extracting gold from sand.

Patented inventions of brass, bronze, composition or
aluminum construction placed on market. Write to
American Brass Foundry Co., Hlyde Park, Mass.

Tugqniry No. 5867.—For makers of cubeb or cin
namon cigarettes.

Ingniry No. 3868.—For makers of earthenware
cuspidors.
Inquiry No. 5869.—For makers of artificial ice
plants.
Inquirvy No. 5870.—¥or makers of tattooing ma.
chines and supplies.

Inauniry No. 5871.—For the address of the ** Nia-
gara” Hydraulic Ram Manufacturing Company.

Ingquiry No. 587:2.—For manufacturers of steam
turbine engines.

Inquiry No. 5873.—For manufacturers of sand
blast machines such as are used in cleaning front of
stone buildings.

_Inquiry No. 5874.—For makers of buffers, or pol-
ishing wheels, for silverware.

Inquiry No. 5875.—For a machine for setting
back the thread on wagon axles, when the wheel and
shé)l]r]der have become worn and cause the wheel to
rattle.

Inquiry Ne. 5876.—For the manufacturers of the
* King ” can opener with corkscrew.

[_n{uliry Neo. 3877 .—For makers of Jluminous
paint.

Inquiry No. 3878.—For the manufacturers of a
dinner kettle that is heated by acetylene gas.

Inquiry No, 5879.—For the manufacturers of a
flexible metallic mantle that is indestructible by the
gustgsm has to perform when used tor lighting pur

08€8.
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= Notes \
and Queries.

HINTS TO CORRESPONDENTS.

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

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

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

Buyers wishing to purchase any article not adver-

ytASed in ogur columns will be furnished with
addresses of houses manufacturing or carrying
the same.

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

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

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9441) G. C. asks: 1. Is there any
purely geometrical method for constructing a
line equal to one-quarter a given circumference?
A. A line equal to the quarter of a circum-
ference cannot be exactly determined by geo-
metrical methods. Approximately, the quarter
circumference is equal to 0.7854 times the
diameter. 2. What is the function of the
globe on an open arc lamp? A. The globe on
an open arc lamp is useful in catching the
pieces of hot carbon which are frequently pro-
jected from the lamp, and which have been the
cause of fires. It also prevents the windfrom
blowing the arc. 3. Why does a bicycle stand
up more easily when moving than when still ¥
A. A moving body tends to maintain the plane
of its motion. For this reason a flat plate can
be thrown and made to glide through the air a
long distance, and a stone may be made to
scale along the surface of water. A bicycle
stands up while in motion for the same reason.
The larger the wheel, the firmer it stands.
Those who rode the old high wheels say that
they were much more rigid against tipping over
sideways than the lower wheels in use at the
present time. 4. What would occur in the
water column of a siphon if all atmospheric
pressure were suddenly removed? A. If the
pressure of the atmosphere were removed,
water could not be raised in a siphon or a lift-
ing suction pump. If a siphon were running
and the air pressure were suddenly removed,
the water would suddenly drop out of both
legs, the stream breaking at the top and falling
down both sides. 5. Does not a voltaic current
consist of two opposite charges flowing in
opposite directions in the same wire at the
same time, just like the charges of a lightning
stroke? A. No one knows in which direction
the voltaic current flows through a wire. It
may flow from what we call plus to minus, or
in the opposite direction. It is a conventional
matter to say that the current flows from plus
to minus. It cannot flow both ways at once,
since that would make the current similar to
an alternating current. 6. Could a person de-
flect an appreciable portion of a street-car cur-
rent by placing the ends of a thick copper wire
at different points on a rail? If not, why? A.
No appreciable portion of a street-car current
would be deflected through a wire placed on
different portions of a street-car rail, because
the resistance of the wire would probably be
greater than that of the rail between the ends
of the wire. 7. If one should take a compound
bar made of five metals of different conductivi-
ties for sound, and give it one tap upon the
end, would he hear at the other end five sep-
arate taps? A. This question is indefinite. If
a compound bar is made by putting five dif-
ferent metals together end to end, a blow given
on one end would be transmitted through the
bar, passing with different velocities through
the several metals, and but one sound would
be heard at the further end. If five several
bars be placed side by side, and the ends of all
be tapped at the same moment, the sound
would travel through each with the proper
velocity, and if the bars were long enough,
these sounds would separate appreciably from
each other, and be heard as separate sounds
at the farther ends of the bars. &. What is
the highest ratio of weight to sirength which
can be obtained in an electro-magnet? A.
The highest ratio of weight to strength in an
electro-magnet is obtained when the iron is
completely saturated with magnetism. The
limit practically is veached when there are
140,000 lines of force per square inch of polar
surface. If, however, by ‘strength” you mean
lifting power, the practical limit is reached at
about 150 pounds per square inch of polar sur-
face. Though the lifting power may be in-
creased Dbeyond this amount, the cost of the
strength is much in excess of the cost below
saturation. The highest figure given by
Thompson in his table is 230.8 pounds per
square inch of polar surface. We presume
considerable more has been lifted, but we have
no data at hand above this point. 9. ITow does
a locomotive gain tractive power by adding
more drive-wheels, when according to physics
the friction is independent of the amount of
surface in contact? A. The “friction of bodies
is directly proportioned to the pressure,” is
Morin’s first law. What you have stated is the

second law of friction. In
tives, it is the weight on
governs the number

to its weight, or

the truck to the added wheels, does not add to
the tractive power of the locomotive. ‘

(9442) E. N. M. asks:
me how to make a permant steel magnet?
have been looking over your catalogue, and I
find nothing that enlightens

ject? A. To obtain a good

necessary in the first place that the steel shall

be adapted to this purpose.

usually specified for permanent magnets, but if
it contain a certain percentage of manganese it
Some grades of cast steel,
and spring steel

cannot be used.
mild plate steel,
netism well,

prefer Jessup’s and others Stubs’ steel.

a close-grained rolled sieel,

red, and plunge it into water or oil.

be tempered glass hard.
it is less liable to be curved

It is not necessary to temper the whole length
If the two ends are hard, the
It is easier to temper

of .the bar.
center may be left soft.
the whole at once. There
magnetizing a bar

along the bar many times.

the different sides of the bar.

times on each side will be

have a dynamo or a good battery at hand, wind
wire with an open-
ing large enough to allow the bar to be passed
and pass the bar to
and fro from end to end several times while
is flowing in the coil.

a coil of insulated copper
freely through the coil,

the current
current of a battery use No.
and 30 to 50 turns.
same coil may be used, if
series with a lamp.

of wheels by
which is about 20,000 pounds on each driving
wheel in the heaviest engines, and varies to as
low as 7,000 pounds per driver.
of drive wheels to an engine without adding

but do not retain it well.

magnet.
have a strong magnet, you may draw it along
the bar from end to end, pull it off, return in a
curve to the place of beginning, and pass it

For a dynamo current the

It will be made too hot
by the current if put on short circuit.

designing locomo- Bottle1 stopper removing device,
: aessel .....iiiiieiiiiie.an

the whee‘ls W.hl?h Box tray making machine, J.
its limit, nelly .oooiiiiiiiiiiiiiiee.,

Brake beam, R. P. IL.amont
Brake shoe, H. Fresh
Mertsheimer

The addition pressure, I,

Bridle blind, H. G. Semmann
transferring the weight on | Brush holder, L. Christiansen
Brush, tooth, C. Heilrath .....
Buggy top support, L. W.
Building construction, T. O’Shea
. Bung and connection therefor,
Will you tell Beebe t..iiiiiiiiiiiiiieaa,
1 Burner, J. Heinrichs
Button, H. H. Quehl .......
Cabinet, floss, C. E. Emory .
me on the sub- | Cabinet, kitchen, L. T. Brenizer
ey s Calendar, daily engagement, W.
steel magnet, it iS | Can, J. B State eeeeeeere.....
Can, Gl. C. Witt h ..... \V .......
s . Can cleaning machine, .
High tool steel is Can, ete., closure, C. A. Cheney.

Can filling machine,
Can opener, A, D. York
Can opener, W. H. Stephenson
Can opener, F. R. Pendleton

Car, gondola, G. L King
Car hand strap, J. S. Paxton
Car or wagon undercarriage,

way, P. Herbert
Car rocker side bearing,

Townsend
Car wheels, abrading shoe
J. M. Griffin
Card case and counter,

are two modes of

If you already
for

Carton marking machine,
Cash register, W. H. Muzzy
Casket cabinet draw section,

son

Do the same with
Ten to fifteen
sufficient. If you

for making, W. E. Jaques
Cereal product, A. P. Anderson
Chair. See Dental chair.
Chair,
Check hook, F. F. Hodges
Cheek plumper, O. L. Mayes
Chilli roaster, Knapp
Chimney cap construction,
Chimney top, R. Schlegelmilch
Chuck, drill, C. W. Sargent
Chuck, magnetic, C. W. Sponsel
Cider mill, A. C. Burner
Cigar branding machines,

for, M. Campbell

For the
14 or No. 16 wire

the coil is put in
ete.,

Circuit controlling apparatus,

Little

NEW BOOKS,

Clothes line, M. S. Cross

Clutch device,

ETC.

Bread, making, L. C. Sharpless ..

Loving .

Munn.

multiple, J.

.................. i
prre 1660
. 766,486

0. A. Sterl.
Carding engine feed, C. M. Barber.
C. S. Lui

Cement or cementitious products,

E. H. C. Armstrong.....

& Orteg.a. -
J. W.

Circuit breaker, Wright & White
time,

T. L. & T. J.

F.

......... 766,362

Brakes, pressure retaining device for fluid

lockmg' ’ 'd.e.\;l.c'e.,

take mag- | Candle holding device, E. W.
axe g Cap, Breck & Freeman ..........
Some | Gar’ coupling, W. Kelso .........
Select | Car dcoupli(ljg,MSugl(llerh &d Lyter..
. . Car door, C. . epherd .......
heat it to a Chel}y Car door’ operating and fastening device,
It will J. Scales c.iiiiiiiiiai.n
5 7 Car door operating and
If put in edgew.lse, F. H HOWE .ecvvveeeevenenns
by unequal cooling. | car draft gear, railway,
Car fender, F. Csanitz .........

tram or rail-

up,

‘tc., attachment

Clipping or grooming machine, A. L. Hale

Sturte-

7()() 437
766,642

. 766,280

. 766,659

766,618
766,729
766,333
766,661
. 766,763

766,542
766,566

766, 137
766,393
. 766,253

.. 766,772
.. 766,428
. 766,70

766,378
766,348
766,745
766,691

766,634
766,646

. 766,204

766,260
766 21

766,484

. 766,352

766,492
766,311

| 766,507

766,182
766,758

B IONTON - vant ... . 766,552
Die ELEKTRISCHE BUHNEN UND EFFEK.T Clutch for lathes, ete., W. Ru . 766,529
BeLzucHreNg. By Dr. Th. Weil | Cluteh, friction, C. Seymour 766,534
Vienna and Leipsic: A Hartleben’s | Coal feeding apparatus, pulverulent, W. F.
o0 ; WOIEE  «uaasensenneeeeeeeaaeaaaanns 766,407
Verlag, 1904. 16mo.; pp. 2566. Price| goat, hat, umbreila, etc., rack, safety,
$1.25. C. F. Garland ........ s R 766,685
Coatin, nd lining material for metal ob-

The book deals with theatre stage Ilumin- | “**5e& "p Ppoel 00 00 N 0 166,781
ation. The author has treated a very special |{ Cock, stop, F. E. Hummell ...... . 766,

’ autnor ha irable T o | Collapsibl>’ tube, 7. A. Symonds 766,556
branch of electricity in an admirable manner.| coptroller, F. B. COLeY .evvveenerevves ... 766,327
The subject is of growing importance, and Cool\ér or doughnut cuttmg device, F. W. 766178

L ardner .......... o A
each new theatre .1s be‘tter tha‘n the last as Cooler, H. Reininger 766,524
regards the electrical installation. We can Copper, sampling, R. Baggaley . 766,579
recommend this book. Core spindle, collapsible, W. H. Larrison. 766,765
Corks simultaneously on both ends and
3 forming them same length, machine for
AMERICAN MeTER PRACTICE. By Lyman grinding, G. H. VINCKE +ovvrevsreresns 766,403
C. Reed. New York: McGraw Pub- | Corn snapping machine, J. C. Parson..... 766,377
Corset, apparel, D. Kops ....... 766,705, 766,706

lishing Company, 1903.

Price $2.
This book will be found

central station manager and to the consumer

of electricity. It describes

8vo.; pp. 196.

Corset attachment, D. Kops

gorset stay, D. Kops «....... Toe880

Jotton gin, E. R. Barber «c.cecececeaess 3

useful both to the Cranes, derricks, etc., gearing for, .
................................. 766,406

the principles and

Cribs, etc, closure attachments for, M. C.

) . . Collier  cvviiiiiiiitennensnanencnnnnns 766,668
methods of construction of typical American | Currents, rectifying and interrupting al-
r i . , tenating, W. Scheidel ................ 766,468
metelﬂs, and contains, among others, chapters on Curtain and shade adjuster, window, C.
the “General Management of the Meter De- BIVAD  ovunsennineereeeannnannnenns 76%6,589
partment” and on “Reading Meters,” chapters | Curtain or shade holder, H. H. Forsyth.. 766,682
Curtain stretcher, U. Hebert ............ 766,617
of value to the two classes of men above men- Cuspidor, B. F. Holland ...... .. 766,252
tioned, respectively. Cut out, F. Buchhop ............ .. 766,490
Dental articulator, A. H. Fleming .. 766,235
Dental chair, F. E. Case ......... . 766,591
Dental disk cutter, J. A. Hallett . 766,693
lNDEX OF INVENTIONS Dental work, apparatus for shaping
parts in, D. N. Booth ..........c.c...0e 766,586
Berlrlclz fr.]a}meI*, shaft hoist, A. Klonne..... ;gg;i?g
i ial, o J. Farmer ...eciieiiiencanas .. , 6
For which Letters Patent of the Die ‘cutfiny machine, ‘i diesérs 66456
. ie lifter, . . Hawkins .. 766,694
United States were Issued Dish, J. H. Crowell .......... . 766,427
gisp{aly case, Piﬁkﬁ;‘ & Sghumer . 766,197
i isplay curtain older an repository, .
for the Week Endlng b éll' lV‘IleE'lheniE T FAE T AR .. ;gg,fég?
isplay device, L. A. de Kernay... . y
August 2, 1004 Display package, J. P. Hummel 766,356
Distillation of crude oils from pine wood,
AND EACH BEARING THAT DATE C. Mallonee ...ueveerernneennnnnnn 766,717
. . Diving apparatus, J. von Miniszewski.... 766,643
[See note at end of list about copies of these patents.l | Diving suits or apparatus, means for fore-
ing water from, Petrie & Martin.... 766,465
Door check, O. C. Rixson ................ 766,387
Addressing machine, S. E. Farnham...... 766,233 | Door closing device, O. C. Rixson ...... 766,386
Advertising or picture exhibiting appa- Door guard, self-locking, E. H. Doherty.. 766,331
ratus, M. L. Frink.................. 766,684 | Door hanger, sliding, Axman & Kuechle. 766,578
Arc extinguishing means, R. E. Hellmund. 766,187 | Door, warehouse, J. Erwood ..... 766,761, 766,762
Arm rest for books, ete., A. E. Van Camp 766,402 | Dough, forming, C. F. Dietz ............ 766,431
Article of manufacture and making same, Dough forming machine, C. F. Dietz ...... 766,432
w. Bucklin  ..o...oioiiiiiiia 766,167 | Draft rigging mechanism, G. H. Forsyth.. 766,610
Astronomical apparatus, F. H. Mackenzie. 766,276 | Dress hanger, S. Hermann .............. 766,250
Autographic register, A. Krauth..766, 26.) to 766,268 | Dress suit case, hand bag, .
Autosled, C. Crisman . 766,672 GOTAON v vttt iieeieeaneanens 766,242
Baling press, R. P. White .. 766,303 | Drill. See Rock drill.
Baling press, H. J Uhlenkott . 766,557 Drill, J. W. Pickel ......cevivunennennnn. 766,196
Band brake, W. N. Dufford . 766,172 Drilling and tapping machine, C. C. New-
Bar _slitting and stretching mac . TON e 766,723
F. Golding ................ enieeaias 766,180 | Drilling machine, multiple, A. C. Vauclain. 766,747
Barrel, etc., closure, C. R. Westling.... 766,206 | Drilling machine templet, A. C. Vauclain 766,748
Bath tub seat and toilet stand, combined, Drop attachment, balanced cord, H. D’Olier,
E.. T. Brown .......coce.. FREEER LR 766,320 B 2 766,497, 766,800
Batteries, apparatus for washmg storage, Drum, heating, M. BE. Loehr .............. 766,190
. Lough ..ot 766,365 Drying apparatus, L. Gathmann ... 766,340
Battery. See Storage battery. Drying house for fish, etc., H. .. 766,186
Bearing, self-oiling, I Hachmann........ 766,244 | Dye and making same, orange, .. 768 540
Bed, camp, G. A. Caproni ......... 766,664 | Clectric cells, producing elements for,
Bed, crib, W. S. Foster . 766,236 D O 766,504
gtg, folding, S. J Herr . 766,249 | mlectric conmectlon rosette, M. Norden .. 766,767
cdpost, G. Shuman R R TR 766,556 | Blectric current interrupter cireuit
Beer under pressure, carrying through the breaker, mechanical, .J O. Heinze, Jr.. 766,248
fermentation of bottom fermented, V. Electric fixture switch attachment, ecluster,
. Laqp ........ EEr s e 766,271 Ww. Bradshaw . ....eeeeninieennnns 766,319
Belt or apron, wire, C. Swinscoe 766,742 | Electric motors, regulating, F. E. Case.. 766,325
Bgcycle gearing, H. F. Maynes .......... 766,277 | Blectric time switeh, Hutchins. ... 766,256
Billiard register, electric, P. §. Hotch- Elevator, E. C. Northrop ............... 766,515
0 766,353 [ Elevator or mining cage safety appliance,
Binder, loose leaf, I. Wide . 766,304 W. P. WAard . veevereinnennnennnnns 766,404
Boiler alarm, A. Altmann 766,576 | Blevator speed controlled safety stop, H.
Boiler flue cutting out, expanding, or bead- M. YOUNEZ tvvrriieeninennannnsennnnnns 766,789
. ing machine, C. I} Loetzer .......... 766,713 | Engine starting device, gasolene, F. Rey-
Boiler tube and flue scraper, C. 13. Lloyd. 766,712 NOIAS  tivciiennvneernnecenennennananan 766,525
Book, card memorandum, T. Noble...... 766,724 | Engines, electric sparking plug for gas,
Book, pencil, A. H. Stow .......... ... 166,548 Buchner & McClUre .........e.oeeeeenn 766,166
Boot or shoe cleaner, W. 8. White . 766,784 | Envelop opening machine, J. C. Robertson 766,388
Boot or shoe tread piece, A. H. Pntt ... 704,467 | Excavating machine, C. C. Battey ........ 766,684
Boring machine, F. C. Zeek ............. 766,508 | Bxcavating shovel, automatic, T. Cox.... 766,670
Bottle, non- reﬁllable, Fisher & Holston.. 766,174 | Exerciser and developer, physica] A. E.
Bottle, non-refillable, M. P. Laffitte ...... 766,361 TEITY  veeevenennnnnn eeesescaaannan 766,743
Bottle stopper and dropper, W. T. Gold- Exploding mines, blastmg, etc., appdmtua
SIMIth  ceeeeesseessrsassconsssnssssnses 766,688 for, Fe L. M. MaSULY cecossesceseosss 166,454

Extractor.
Iyeglasses, G. A
Eyeglasses, L. F. Adt.
Lyeglasses or speetacles,

766,569 to 766,575,
A. D. Bloch...

Fabrie, machine for extracing liquid from,
I. E. Palmer .........cccvvvvnnnnnnns
Irare box, F. H. Stuart..
Tratty substances, separating fluid from
solid portions of, W. B. Kerr
Faucet, W. R. Campbell ..
Faucet, soda fountain, B. J. Calley.
Fence, portable, Stone & Bear .....
Fence post, J. W. Gibson ........
Fence post, composite, B. F. Stultz ......
Fence wire clamping device, J. A. Cle-
mMeNntS  coiieiiiiiiiiiitii i
Fence wires, fastening, C. H. Hanson.
Fertilizer discharger controlling mechan—
ism, W. Fetzer .......c..ce...
Fertilizer distributer, J. G. Love
Filing case, B. Pirosh .....c.c0..

Filter, feed water, G. H. Wald
Finger ring, J. E. Fitzgerald
Iire alarm system, B. P. Ketcham
Fire door, F. L. Saino
Fire extinguisher, Erb & Morell
Firearm, P. O. Elterich .............
Firearm, breech loading, A. Chuchu
Firearm, magazine, H. Hundrieser
Fishing gear, A. W. Wilson
Fishing tuackle, S. D. Martin
Fleshing machine, F. J. Perkins ..
Flexible joint, H. Austin ............ .
Floor and ceiling support, E. W. Fenn....
Floor colvering protector, D. W. Young,
et al ... .. . i e
Flue stopper, G. McAuams
Flute, G. Steinert ........
Fly screen, F. P. Ki s .
Friction brake, G. A. Iinsign
Fruit picker, H. C. Balch
Fuel block or briquet, G. W.
Funnel, H. F. Ganon
Funnel, E. Hagenbach
Furnace. See Roasting
Furnace, W. Hentchel
Furnace, J. T. Greene

furnace.

Furnace gate, antiradiating, G. F. Wat-
Kins oo
Gage and gage clamp, F. Richards

Game apparatus, H. U. Downing
Garment fastener, F. K. Hatfield
Garment, shelter tent, and blanket roll cov-

ering, combined, C. H. Mason ........
Gas and air mixing burner, F. G. Crone..
Gas and coke, apparatus for the manufac-

JCH

ture of, J. C. H. Stut
Gas and coke making apparatus,

Stut
Gas and coke, manufacturing, .

Stut e
Gas burner, G. Machlet, Jr. ..............
Gas burner, inverted incandescent,

Ahrendt ...... .. i iiiiiiiii i
Gas generation apparatus, W. A,

DULY  ceiiii i i it eee
Gas heater, Karle & Hatch .............
Gas holder stiffening leg, . A. Carpenter.
Gas machine, C. S. Rogers ..........
Gas machine, acetylene, R. H. Walters...
Gas, manufacturing, J. C. . Stut......
Gas treating apparatus, fermentation, J.

I, Wittemann .........oiiiiiiiiiee..

Gasolene tank safety appliance, J. Stubbers
Gear cutting and milling machine, F. Ilar-
dinge ..ol i i e eae
Gear locking device, A. S. Cowan
Gear wheel, N. C. Bassett ......
Gearing, differential speed, II1.
apparatus for fire
Nolan
Glass, drawing, J. H. Lubbers
Glass drawing appaiatus, J. H. Lubbers..
Glass, fire polishing, C. J. Nolan
Glass grinding machine, H. C. Watson ...
Glass machine, wire, Cunliffe & Taylor....
Glass making apparatus, cylinder, J. Haley
Glass, manufacturing, S. O. Richardson, Jr.
Glass shaping machine, M. J. Owens......
Glove stretcher, C. I.. McBride .
Gold saving apparatus, E. S. Kelley
Gongs, etc., operating device for, Kent &
Wegman ....euieinniinineiiiinonnns
Governor, fly-ball, M. Haeberlein
Grain elevator, I. Scott ..........
Grain separator, W. W. Huntley ...
Grain separator, shaking, F. M. Smit .
Graphophone attachment, E. Gilbert.......
Graves, apparatus for signaling from, Crosby
& Henry ..o.oiiiiiiiiiiiiiiiiiiinnans
Grinding mill, ear corn, J. Jorgensen.....
Hair springs to time, apparatus for vibrat-
ing, G. V. Neal ...cccveiieiiinnnnnns
Handcuff, H. G. Judd .......
Harrow, wheeled, H. Cloyd
Hat fastener, O. Stromborg .
Hat form retainer, W. Bowlmg

polishing,

See leebta]nd sediment extractor.
1le

766,546
766,651
766,413

766,517
766,779

766,628
766,324

.. 766,420
.. 766,547
. 766,687

765,550

766,424
766,345

. 766,680

766,632

. 7()6 285

766, 1609
766,210

.. 766,647
. 766,544

766,703
766,608

.. 766,657
.. 766,188
. T66,611

766,616

766,347
766,440

766,301

.. 766,790
. 766,676

766,500

766,719
766,494

766,553

. 766,555

766, 400
766,636

| 766,652

766,530
766,446
766,755
766,527
766,475
766,554

766,481
766,778

766,245
766,493
766,316

766,438

766,193
766,274
766,275
766,514
766,783
766,429
766,183
766,771
766,768

. 766,372

766,626
766,264

.. 766,615
.. 766,533
. 766,623

766,538
766,341

766,171
766,699

766,722

.. 766,263
.. 766,326
.. 766,741
. 766,318

Hay rake, side delwely F. M. Conrov .. 766,669
Head covering or net, E. F. Comstock.... 766,426
Header, grain, J. A. Sharp .............. 766,470
Hedtmg and llghtmg apparatus, Smart &

) 4 TC) 766,775
Heating system, greenhouse, C. C. Peck ... 766,281
Heel, elastic cushion, J. F. B. Litchfield. 766,711
Hemmer, tucker, and corder, (,(»mlmwd

L. A, & M. E. Mitchell ........ . 766,509
Hide working machine, D. Glencross .. 766,240
Hinge and check, door, C. E. Treadwpl ... 766,746
Hinge, spring, J. Bardsley .. 766,411
Hopple, J. T. Coleman .............. . 766,425
Horse blanket, O. H. Muntz, reissue .. 12,253
Horse releasing device, W. E. Bolsta.. . 766,585

Horseshoe calk, W. L. Goodrich ..
Horseshoe holder, C. Haller
Hose rack, M. C. Meehan
Hose reel, E. CIliff
Hose supporter, A. H.

Cohn

Hose supporter clasp, J. Lindauer .......
Hydraulic motor, reciprocating, J. Grun-
inger ...l

Hydrocarbon burner,
Hydrocarbon burner, C. H.

766,499
766443
766,640
766,170
766,220
766,272

766,243
766,358

Agramonte ......iiiiiiiieiieiieieaiian 766,721
Hydrocarbon vapor A. S

NeWDY  tiiitiitiniiteniieeenennenns 766,513
Ice chisel and ice chipper, combined, A.

Wagner .......... et 766,608
Ice tank, B. F. Daly .. 766,600
Incandescent burner, J. A. Bowen. .. 766,418
Index pin precisionizer, F. H. Richards.... 766,792
Initiation apparatus, P. I. Haberstick ... 766,614
Insulated hanger, arc lamp, H. G. Pfiester. 766,284
Ironing board, C. H. Williams ............ 766,208
Ironing machine, L. J. Cooper .... .. 766,221
Ironing table, shirt, L. J. Cooper.. . 766,222
Jack. See Wagon jack.

Journal bearing, antifriction, ¥. C. Mason. 766,639
Kettle, steam heated tipping, P. Gruener.. 766,442
Key fastener, E. . Henderson .......... 766,249
Knitting machine stop motion, F. Wilcomb,

766,305, 766,306
Lace tip, shoe, A. Potvin ................ 766,520
Ladder, step, O. Richardson ............. 766,385
Ladder, step and extension, A. Hartzler.. 766,246
Lamp, J. P. King ............... 766,449
Lamp, electric are, A. S. Deem . 766,496
Lamp, hydrocarbon incandescent, .

Proskey ..ivuiierneeiennenieennnennns 766,727
Lamp, inclosed are, 0. N. Wiswell.766,787, 766,788
Lamp tubulating machine, incandescent, W.

R. BUITOWS ......iiiiiininininnnnnnnnn. 766,321
Lamp, vapor, A. Glover .................. 766,179
Lamps, manufacture of incandescent elec-

tric, Hogge & Barollier .. 766,619
Latch, F. B. Williams ............ . 766,785
Lathe carriage turret attachment, .

Blair ..o i ittt e 766,488
Leather piece marker, upper, C. S. Luit-

Weller L.t i i it i ieaa 766,635
Leg and support, remoVvable, J. B. Knight. 766,702
Lens grinding machine, W. G. Wolfe..... 766,482
Limb, artificial, A. Gault 