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THE NORTH RIVER BRIDGE BILL.

The storm of opposition, which has been aroused in
New York by the passage of the North River bridge
hill by ithe New York Legislature, is directed not
against the bridge itself, nor even against the proposed
elevated structure from Fifty-ninth Street to the Bat-
tery; for the erection of the bridge has come to be
regarded as a necessity, and the extension of the bridge
tracks along the Hudson River waterfront is admitted
to be the necessary concomitant of the bridge itself.
The present violent oppozition is based upon the fact
that, in giving to a private corporation the right to
build an elevated structure along five miles of the city’s
waterfront, on the payment of a merely nominal con-
sideration, the Legislature is practically handing over
to private individuals property which, in the estimate
of ex-Mayor Hewitt and the present Comptroller of the
city,‘ may easily prove to be worth from sixty to a hun-
dred million dollars.

The North River Bridge should be built, and if pri-
vate capital wishes to undertake such a gigantic
scheme, it should be encouraged by all proper legisla-
tive assistance. To render the bridge effective, its
tracks should certainly extend south from Fifty-ninth
Street throughout the full length of the city's water-
front. But that any private corporation should be
allowed to secure such a practical monopoly of ocean
and river traffic as would result from the carrying out
of the present bill, is not to be thought of for a mo-
ment. The present city government, the leading com-
mercial bodies of the city, and the most prominent of
its present and past officials, are unanimous in condem-
nation of the extraordinary audacity displayed in the
present bill. If a franchise for the construction of the
West Street line is to be granted, it should only be
done subject to such conditions as are suggested by
ex-Mayor Hewitt, namely, a rental equal to the interest,
with a contribution to the sinking fund for the re-
purcnase of the property within fifty years, and with
the power of resumption by the city at any time dur-
ing that period by paying the amount actually spent
on the work plus a reasonable percentage. We are
inclined to think, however, that in view of its enormous
and ever-appreciating value, a railway of this kind
giving access to all the docks, would develop such a
vast earning canacity that the city could not do better
than undertake the construction and ownership itself.
The company that owned the combined bridge and ap-
proach would absolutely control the shipping situa-
tion in New York, and there would alWays be the
temptation to operate the system on the vicious prin-
ciple of charging up to the limit of what the traffic
would bear, thereby sacrificing the interests of the city
as a shipping point to those of the shareholders of the
company.

From an engineering point of view the scheme is en-
tirely feasible. Looked at from the standpoint of opera-
tion, moreover, there is everything to be said in its
favor. The proposed bridge will have a capacity of
six or eight main-line railroad tracks, and it will
doubtless be capable of accommodating all the traffic
from the West which now finds a terminus in Jersey
City. Freight could be carried from any western ship-
ping point, direct across the Hudson River, down the
West Street elevated structure, and switched off, if
need be, on to the steamer pier at which it was to be
unloaded—an ideal traffic arrangement, and one to
which New York city is bound ultimately to come,
if it is to maintain its position as the chief shipping
point on the Atlantic coast.

It is sincerely to be hoped that after Governor Odell
has heard the committees from New York which are op-
posed to the bill and has looked at all the bearings of
this momentous question, he will veto the measure and
leave it for the bridge company and the city authori-
ties to make an equitable arrangement which will be
mutually profitable.
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RE-ROLLING OLD STEEL RAILS.

During the past five years, there has been developed
a method of utilizing old steel rails which bids fair
to become an important factor in the steel industry.
When steel rails were first introduced, the question
arose as to what disposition could be made of them
when they had been so far worn out as to be unfit
for further service, and it was not until the introduc-
tion of open-hearth furnaces that it became possible
to cut up the old rails and remelt them with pig iron
and scrap from the stockyard.

About ten years ago Mr. W. E. McKenna, one of the
officials of the Chicago, Milwaukee and St. Paul Rail-
road, turned his attention to the problem of utilizing
these worn-down and defaced rails by re-rolling them
to a size somewhat smaller than the original section.
After considerable experimental work, the first of
which was done in 1895, it was determined in 1897 to
erect a plant for the special purpose of re-rolling old
rails. The first plant was erected at Joliet, Ill., and
in 1898 a second plant was built at Kansas City, Mo.
At the present time over a thousand miles of track
have been relaid with rails that have been passed
through the re-rolling mills, a total of nearly one
hundred thousand tons having been thus treated by
the new system.

The wear upon the rails is, of course, chiefly on the
top and inside of the head of the rail. In the process
of re-rolling, the rails are very slightly reduced in
the webs and flanges, while the contour of the head
is restored to a symmetrical, though somewhat smaller
section. Briefly stated, the process consists in first
passing the rail beneath a set or grinders, which take
off the slivers and rough edges from the head, then
heating them in a speeial furnace to a temperature
of 1,700 degrees, and rolling them down to the desired
section, the rails passing out of the finishing rolls at
a temperature of 1,480 degrees. The rails are then
sawed to proper length, straightened, and the holes
drilled for the angle bars.

The thorough working over of the metal at such
a comparatively low temperature serves to improve
its quality, not chemically, of course, but by virtue
of the density and toughness which result from a thor-
ough working over of steel and iron. The reduction
of the section of the rail produces a corresponding
elongation, a 30-foot rail being increased by 1 to 2
feet in length for a reduction of cross section of 8
per cent. The value of this system is obvious, par-
ticularly in view of the fact that theoretically the
oftener a rail is re-rolled the better its quality. Since
many of the great railroad systems use as many as
three or four different weights of rail, according to
the character of the traffic in different localities, it is
evident that re-rolling will result in considerable ‘econ-
omy, worn rails of a section being simply sent to the
mills and rolled down to a section suitable to other
divisions of the road.

NITRO-CELLULOSE VS. NITRO-GLYCERINE SMOKELESS
POWDERS.

The facts brought out in an article by Lieut. A. T.

Dawson, late of the Royal Navy, in a paper read before

the English Society of Arts regarding the behavior of

the British smokeless powder, cordite, are a decided
indorsement of the wisdom of the Naval Ordnance
Bureau in directing its attention to the development
of pure nitro-cellulose, or all-gun-cotton, smokeless
powder. Nitro-glycerine, on account of its great ex-
plosive energy, is an attractive ingredient in the manu-
facture of smokeless powder; but it has the great de-
fect that the temperature of explosion is abnormally
high and that-the erosion of the interior surface of
the gun is proportionately increased. The South Afri-
can campaign has afforded an excellent opportunity
to judge of the amount of this deterioration, and it is a
fact that many field pieces in the Transvaal have been
returned badly eroded, and that several of the 4.7-inch
guns supplied from the navy were in constant need of
replacing, the wear and tear of service having com-
pletely spoiled the shooting qualities. Variations of
400 yards in the range have been experienced with guns
that had been some time in service and were badly
eroded.

These results may be compared with those men-
tioned in the last report of Rear-Admiral O’Neil, in
which it is stated that tests carried out by the Bureau
of Ordnance with the navy nitro-cellulose powder
prove that there is practically no erosion whatever, a
4-inch rapid-fire gun at the Indian Head Proving
Ground having been fired 661 times, and a 5-inch gun
636 times, without causing any wear that could be
detected by micrometer measurement.

Some of the nitro-cellulose powders used on the
Continent have given ballistic results which entirely
disprove the off repeated assertion that, weight for
weight, cordite possesses much greater power than
any nitro-cellulose compound. In a recent trial of a
45-caliber 6-inch gun, a charge of 28.6 pounds of cordite
gave a velocity of 2,873 foot-seconds, while 36 pounds
of Rottweil nitro-cellulose powder gave 2,910 foot-
seconds. The corresponding energy for 2,910 foot-sec-
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onds is 5;872 foot-tons, whereas the velocity develope
by the same gun in service, using cordite, is only 2,530
foot-seconds, equivalent to 4,438 foot-tons, or 32 per
cent less energy. A further advantage of high velocity
is the increased danger space, which in a 6-inch gun
with 3,000 foot-seconds is 465 yards as against 226
yards in the case of the service 6-inch guns using
cordite.

et ————
. THE SMITHSONIAN REPORT.

Dr. S. P. Langley’s report of the Smithsonian Insti-
tution for the year ending December 30, 1900, deals
with the Institution proper, the United States National
Museum, the Bureau of American Ethnology, the In-
ternational Exchanges, the National Zoological Park
and the Astrophysical Observatory. The total perma-
nent fund now amounts to $912,000, and is deposited in
the Treasury of the United States and bears interest at
six per cent per annum, the interest alone being used
in carrying out the aims of the Institution.

Congress charged the Institution during the fiscal
year 1900 with the disbursement of $397,540, of which
the National Museum received the greater part, al-
though the grants of -§75,000 to the National Zoological
Park and $50,000 to the Bureau of American Ethnology
may be regarded as a very satisfactory disposal of pub-
lic funds. Appropriations made by Congress for the
fiscal year 1901 were $428,540. The Institution has
continued research work in various fields of science,
including experiments in the solution of the problem
of mechanical flight, and, through its Astrophysical
Observatory, investigation on the solar spectrum.
The Institution has made some interesting experi-
ments during the year on ‘“radio-active substances.”
The different branches of research now progressing:
under grants from the Hodgkins fund are making sat-
isfactory advances. The income of the Hodgkins fund
is devoted to investigations of the properties of at-
mospheric air. In accordance with the urgent desire
of many of the leading biologists of the country a con-
tract for a table in the Naples Zoological Station for
a third term was entered into, and the appointments
to the seats were at once approved. While it has
never been possible for the Institution to devote a
large amount of its income to carrying on explora-
tions, it has, nevertheless, been able to promote such
work in various ways, particularly in connection with
the bureaus of the Institution and in eo-operation
with the executive departments of the government.
These explorations have a very wide range, and are
productive of a very great increase in the knowledge
of natural history of the region visited, and of the
ethnological conditions of the people. During the
past year the Institution has thus been more or less di-
rectly concerned in explorations in various parts of the
world, from the Arctic regions as far south as Pata-
gonia, and in the distant possessions in the Philip-
pines, as well as in South Africa.

Through the publications of the Institution and its
bureaus much is done each year in carrying aut its
fundamental object, which is the ‘“diffusing of knowl-
edge.” Works covering practically every branch of
the human industries have been distributed throughout
the world to librarians and institutions where they
may best be available to scholars and to the reading
public. The number of volumes, parts of volumes,
pamphlets and charts given to the library has aggre-
gated 25,701, and now only completed volumes are
entered in the accession book. The secretary notes
with regret the failure of Congress to make an appro-
priation to send a representative to the conference on
the International Catalogue of Scientific Literature
held in London.

Dr. Langley states that he is fitting uwp in the

.southern tower of the Smithsonian building a small

room which is to be called the “Children’s Room.”
The little group of specimens which it contains is
meant to stimulate interest and imagination rather
than to ostensibly instruct. Latin is banished from
its labels, and the classification is not that of science
but that which is most intelligible to the untrained
minds. This room will, without doubt, prove very
attractive to children and will probably be taken as
a model the same as is the Children’s Museum of the
Brooklyn Institute, which we have illustrated.

The correspondence of the Institution embraces let-
ters having reference not only to the scope and work
of the Institution, but also relating to the bureaus
placed by Congress under its direction. A part of
$300,000 appropriated for a government exhibit at the
Pan-American Exposition has been apportioned to the
Smitusonian Institution and its bureaus. The collec-
tion will chiefly consist of specimens illustrative of its
scientific functions and more especially of the National
Museum and Bureau of Ethnology.

Robert Ridgway, Curator of Ornithology in the
National Museum, published, a number of years ago
tor the use of the naturalist, a handbook on color,
and he requested a grant from the Institution for a
new edition. It appeared to the secretary that a work
upon a more extended scale and a somewhat different
plan would be of value, primarily to the naturalist,
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but also in every department of science, to artists and
in many branches of industry. A committee has been
appointed to consider the subject, as the work prom-
ises to be of considerable magnitude, and the results
will be looked for with interest.

The Secretary calls attention to the necessity for an
increase in the National Museum buildings, which are
entirely inadequate. The field of the work of the corps
of the Bureau of American Ethnology extended into
Maine, New York, Minnesota, Wisconsin, Indian Ter-
ritory, Oklahoma, California, Arizona, New Mexico,
Cuba, Ontario and Nova Scotia, while especial work
was done in other districts. The explorations and
researches continue to yield valuable results in the
form of contributions to the science of ethnology, while
the collections made in connection with the worli form
an important tributary to the National Museum. Some
practical importance attaches to the recent work of
the bureau in connection with aboriginal agriculture
and crop plants. The investigation of the wild-rice
industry of the north lake region especially brings
out a neglected phase of aboriginal industry and at
the same time directs attention to a promising natural
resource.

The free interchange of government and scientific
publications between this country and the learned of
other lands has grown to be one of the most important
functions of the Smithsonian Institution. Great num-
bers of books are annually transported abroad and
great quantities are received in exchange each year,
the quantity handled aggregating 113,563 packages,
weighing 409,991 pounds. The exchanges are in no
sense of a commercial nature, for no publications for
sale are allowed transmission. It is interesting to
note that the expenses of the exchange service were
for thirty years made entirely from the income of the
Smithsonian Institution, but when public documents
began to form so large a part of the transmissions
as to become an unbearable strain on its resources,
Congress began to make appropriations for the work.

The National Zoological Park is being constantly
made more interesting by the introduction of new
specimens. The extremely limited appropriations al-
lowed by Congress have made it almost impossible to
carry out the original programme of procuring a large
collection of specimens of our native animals. The
Astrophysical Observatory possesses a considerable
quantity of apparatus which was employed in the
observations on the solar eclipse of May 28, 1900, and
we shall take pleasure in publishing in a subsequent
number of our SvrpLEMENT full particulars of the
work of observing the eclipse.

On the whole the Smithsonian Institution seems to
be admirably administered with a view to carrying out
the wishes of the original founder.

THE BALDWIN-ZIEGLER EXPEDITION TO FRANZ
JOSEF LAND.

During the coming summer an expedition is to be
sent to Franz Josef Land. It will be known as the
Baldwin-Ziegler Expedition, and will be under the di-
rect command of Mr. Evelyn B. Baldwin, formerly of
the United States Weather Bureau. It is understood
that the cost of the undertaking will be borne by Mr.
William Ziegler, a wealthy and public-spirited resi-
dent of New York city. The principal objects of the
expedition are to make magnetic, meteorological,
gravity, and astronomical observations, in addition to
surveying and hydrographic work, for which elabor-
ate preparations are being made. It is also intended
to make extensive collections of the flora and fauna
of the region, as well as to gather specimens which
will adequately represent the geographical formations.

The expedition will take two steam whalers and one
or more steam launches, the latter being designed
especially for use in shallow waters.

Franz Josef Land, once believed to be a continent
and now known to consist of a group of islands, lies
in the Arctic Ocean, north of Novaia Zemlia. It is in
a higher latitude than any other known land in the
eastern portion of the Polar Basin. It was discovered
by an Austro-Hungarian expedition in 1873. The
region was penetrated by a sledging party for a dis-
tance of about 125 miles. Payer, the commander of
the land party, advanced up Austria Sound as far as
Cape Fligely (82° 5’ north lat.) from which point—
1,000 feet above the level of the sea—he observed
mountains far away to the north, beyond the 83d de-
gree. At this point it may be stated that Jackson,
who visited the region later, found that no such land
as Petermann Land existed. To the northwest high
land rose above the open water. In the vicinity of the
cape bears and foxes were plentiful, and seals were
observed in large numbers about the edge of the ice.
The abundance cf animal life was most propitious for
the explorers. Several eminent authorities regard
this region as a most favorable starting-point for fu-
ture journeys northward. Admiral Sir George Nares,
of the British navy, went so far as to say that its ex-
treme importance as a base for future operations has
been proved. Admiral Albert Markham, in his recent
work on Sir John Franklin, regards the region as “the
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objective from which future Arctic exploration should
be carried out.” Admiral Sir Erasmus Ommaney
declared that ‘““as all other points afford no hopes
of penetration to the northward, we must now accept
Franz Josef Land as the base for future operations;”
and Sir Allen Young in like terms considers that it
must be regarded as ‘“the only land extending far to
the north by which such journeys can be made.”

The now celebrated Jackson-Harmsworth Expedition
visited this land in 1894 and remained there for three
years. While their object. does not seem to have been
to actually reach the North Pole, the hope was in-
dulged that a thoroughly scientific exploration of Franz
Josef Land might be made and that they might reach
a point so far north as to afford facilities for a nearer
approach to the North Pole than had hitherto been ac-
complished.

With the aid of his co-travelers Mr. Jackson found
Franz Josef Land to consist of numerous islands in-
stead of a continent, as had been previously believed.
The idea of gaining a very high latitude was therefore
abandoned, their special efforts being then devoted to
a thorough examination of the group. Magnetic,
meteorological and other observations were taken con-
stantly and collections made in almost every branch
of natural history. Winter quarters were established
on Northbrook Island to the southwest of the group.
Walruses, bears and seals were found in abundance.
During the three years of their stay at the island
the “Windward” paid a visit, but being frozen in, was
compelled to remain a year. It returned with supplies
in July, 1896. A month previous Dr. Nansen and
Lieut. F. H. Johansen, who wintered in Franz Josef
Land about 100 miles from Jackson, arrived at the
island in their kyaks, and a cordial welcome was given
them. In the following summer the “Windward” again

MR. EDWARD B. MOORE,
Assistant Commissioner of Patents.

visited Franz Josef Land, and on this occasion Jackson
and his party returned home.

The collections which they made included rocks,
fossils, silicified wood, plants, including pha&nogams,
cryptogams, and lichens; eggs of snow bunting, eider
duck, glaucous gull, kittiwake gull, ivory gull,
Richardson’s skua, Briinnich’s guillemot, black guille-
mot and little auk; and birds, including the snow bunt-
ing, Lapland bunting, shore lark, common swallow,
snowy owl, jerfalcon, Brent goose, eider duck, turn-
stone, Bonaparte’s sandpiper, sanderling, Arctic tern,
Ross’ gull, glaucous gull, ivory gull, kittiwake, Rich-
ardson’s skua, pomatorhine skua, Mandt’s guillemot,
little auk, Briinnich’s guillemot, red-throated diver, and
fulmar petrel. No traces of previous human occupation
were found by the explorers.

Shortly before sailing from England in 1894 Mr.
Jackson read a very interesting paper before the Royal
Geographical Society of London, in which he summed
up the advantages of the region for exploring purposes
under these four principal heads:

“I. The accessibility of Franz Josef Land late in the
summer when approached along the meridian of 45°
E., or some meridian between that of 45° and 50° E.
This accessibility has been proved, in my opinion, by
the voyages of Mr. Leigh Smith and the little Dutch
ship ‘Wilhem Barents.’

“II. The northward extension of Franz Josef Land
to a‘latitude as high as 82.5° at Cape Fligely, and some
twenty or so miles further if we accept Payer’s view
that Cape Sherard Osborne is continuous with that por-
tion of the country he called Prince Rodolf’s Land.
The long stretch of terra firma forms a safe route for
advance or retreat, and provides all we need in the way
of sites for our depots and cairns.

“III. The still further extension to the north of what,
perhaps, I should call the Franz Josef Land group.
Standing on Cape Fligely, Payer saw, sixty or seventy
miles to the north, the high outlines of an ice-covered
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land of apparently large extent. This he called Peter-
mann Land, and this land lies undoubtedly in a lati-
tude as far north as any yet reached. There is abso-
lutely nothing known of it beyond this, but it is a rea-
sonable hypothesis to maintain that a land of such
elevation would probably reach at least to the eighty-
fourth degree north latitude, and who knows how much
further?

“It is this land we shall try to reach after we have
safely landed, and in the early days of the following
spring marched over the ice of Austria Sound, a gult
which penetrates the country to Cape Fligely; or if
this be not so favorable to us as it proved to Payer,
along the shores that reach down to the Sound.

“IV. The fourth consideration is provided by the
observations of Payer, confirmed by the winter ex-
perience of Mr. Leigh Smith. And this consideration
is a strong one—the great abundance of animal life
on the southern shores of Franz Josef Land during the
winter as well as in the summer.”

Although the results of exploring expeditions have
always been hazardous subjects of speculation, it is
confidently expected that the enterprise of the present
year will be at least as successful as any that have yet
been made in that region, while it is natural to hope
that our American effort will eclipse all others in
brilliancy of exploit and results of practical usefulness,
and perhaps even pave a definite pathway to that long
sought goal of explorers—the North Pole.

THE NEW ASSISTANT COMMISSIONER OF PATENTS.

The new Assistant Commissioner of Patents, vice
Walter H. Chamberlain, resigned, is Mr. Edward B.
Moore, late Principal Examiner of the Thirty-fifth
Division of the Patent Office. Mr. Moore was born at
Grand Rapids, Mich., and he entered the Patent Office
some fifteen years ago and at once set himself reso-
lutely to the task of fitting himself for promotion.
Eleven years later he was appointed to the position
of Principal Examiner and later made a Chief Exam-
iner of the office. - Mr. Moore was chosen to repre-
sent the Patent Office at the recent Paris Exposition.
The Office made no formal exhibit on that occasion,
but many interesting models were loaned for exhibi-
tion purposes. Mr. Moore has had under his super-
vision the examination of all cases relating to edu-
cational appliances, accouterments, baggage, adver-
tising devices, bundle carriers, fluid pressure regu-
lators, packing and storing vessels, buckles, buttons
and clasps, constituting a very wide range of subjects
and involving extended technical knowledge upon his
part.

Mr. Moore is noted for the justice of his decisions,
by which the interests of the inventor and those of
the public are equally safeguarded. In his new office
Mr. Moore will have an excellent opportunity of again
demonstrating his fitness as to the general and tech-
nical requirements which are imperatively demanded
for the effective performance of the difficult and re-
sponsible duties which devolve upon the Assistant
Commissioner of Patents.

OPENING OF THE PAN-AMERICAN EXPOSITION.

The gates of the Pan-American Exposition were
closed on April 21, and every available man was put
to work in order to offset the damaging effects of the
severe snowstorm which visited Buffalo. The damage
to the buildings is very slight, but the delay in the
landscape work and the building of roadways is a
great hinderance. It was intended to have this por-
tion of the work so complete that it would be possible
to have the Fair practicallly complete on the opening
day. The storm, however, was so severe that the
managers decided to postpone the formal opening
until Dedication Day on May 20. It is not intended
to postpone the actual opening, but there will be no
ceremonies until May 20. As the Fair will be very
complete at that time and the weather will probably
be better, the change seems to be a wise one. The
first two weeks of every fair that has ever been held
have seen incompleted buildings and empty exhibition
spaces.

According to German press reports, the project in-
volving the construction of an electric railway between
Rome and Naples, which was agitated some time ago
but afterward abandoned, has been revived. T'wo Nea-
politan engineers, it is stated, have prepared nevw plans
for the road, which have been submitted to the min-
istry of public works. The contemplated railway will
run along the shore via Cancello, Mondragone, Min-
turno, Formia, Fondi, Terracina, and Cisterna to Rome,
with a branch line, by way of Marano and Guigliano,
to Capodimonti, the summer residence of the King. It
will be double-tracked, with a total length of 135 miles.

—_— > — e

A Swiss engineer named Sutter nearly lost his life
while conducting some experiments with his airship
at Arbon, near Lake Constance. His airship is similar
to that of Count Zeppelin. The machine rose to a
height of 150 feet, and then became unmanageable and
fell.
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A PERPETUAL MOTION CLOCK.

At the Paris Exposition there was exhibited a clock
which ran for two months without having to be wound
up, therefore the makers were somewhat justified in
calling it a “perpetual motion clock.” The inventor
obtained his result by combining a system of jointed
levers or armatures with permanent magnets in order
to permit the wheel to revolve indefinitely around its
axis to coil a spring. The principle is based upon
the fact that poles of the same name repel, while
those of opposite names attract. Two series of mov-
able levers are placed upon the faces of the rim of a
large wheel. The two arms of such levers form be-
tween them an angle of forty-five degrees; the shorter
one is provided at its extremity with a weight which
acts as a counterpoise. The counterpoise most dis-
tant from the center has a preponderating action
upon the side of the wheel. It makes four revolu-
tions a minute, and actuates a regulating flywheel
through the medium of an endless chain. The frame
of the apparatus is constructed of magnetized steel.
It supports the axle of the wheel and is surmounted
by a roller that constitutes a pole. When in its mo-
tion the wheel brings the short arm of one of the
levers opposite the roller, the phenomenon of repulsion
is produced. We are indebted to La Vie Scientifique
for our engraving.

—_—— - ———

LAUNCH OF THE WHITE STAR LINER ‘“ CELTIC.”

The launch at Belfast of the huge liner *“Celtic”
marks another great step of the rapid growth in
size of the modern steamship. This truly gigantic
vessel is easily the largest steamship ever constructed,
for on her maximum draught of 36 feet 6 inches she
will displdace 37,700 tons,
which is more than double
that of the heaviest battle-
ship afloat, and 10,300 tons
more than that of the
“Great Eastern.” The next
largest steamship is the
“Oceanic.” When they are
completed, the big freight-
ers under construction at
New London, Conn., which,
it is claimed, will be of
33,000 tons maximum dis-
placement, will equal the
“Oceanic” in size.

The “Celtic” is 700 feet
long, her beam is 75 feet,
and her depth 49 feet.
She measures 20,880 tons
gross, and 13,650 tons net.
How these dimensions
compare with those of
other well-known liners is

shown in the tabulated
statement below. Gross
tonnage is used in the
table, and the lengths

given are over all.

As will be observed, she
'3 a few feet shorter than
the “Oceanic,” with, how
ever, 7 feet more beam,
She is, as the figures alsa
show, the first vessel to
exceed 20,000 tons. The
task of building such a
vessel was necessarily very
heavy, and possibly there
are not half a dozen ship-
building yards in Great
Britain which could have
looked at it.

The shell plates of the
“Celtic,” of which there
were 1,392, averaged 3¢
feet by 5 feet, were an
inch and a quarter thick,
and in some cases weighed
as much as 4 tons. Ma-
chine riveting was adopted
wherever possible in the
keel, double bottom, hull,
and stringers; 167,095 inch
and quarter rivets were
driven in this way.

There are altogether
nine decks, and as their
arrangement in some way
facilitates the task of de-
scribing the vessel, the

names may be given. They
are—lower orlop, orlop,
lower, middle, upper,

bridge, upper bridge, boat,
and sun decks. With obvi-
ous exceptions they are all
real plated decks and of
full length. The greatest

Scientific Jmerican,

care has been taken to secure her against the alter-
nate hogging and sagging stresses she will experience.
She has a flat bar keel riveted onto the skin plating

=TUCRMENE
A PERPETUAL MOTION CLOCK.

and through riveted to the angle bars of the vertical
inner keel. The rigidity is further increased by bilge
keels which extend for about 250 feet, and for a con-
siderable distance the bilge strake is doubled. The

THE “COELTIC” ON THE STOCKS.

Length, 700 feet; beam, 75 feet; depth, 49 feet; maximum displacement, 37,700 tons; Speed, 18%4 knots,

THE LAUNCH OF THE “CELTIC,” THE LARGEST SHIP EVER CONSTRUCIED,
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sheer strake and the next but one lower are also
doubled and the upper deck stringers have been
treated similarly except at the extreme ends. Strength
fore and aft is further secured by six longitudinals
worked intercostally, three on each side of the inner
keel; with the thwartship vertical divisions these
make the cellular double bottom, which is bounded by
margin plates and covered by the inner skip plat-

Vessel. Length. Breadth, Depth. Tons.
Ft. In. Ft. In. Ft.In.

Great Eastern... 691 0 828 48 2 18,915
Britannic........ 468 0 45 2 3317 5.004
City of Rome,... 500 0 52 3 370 8,144
Alaska.......... 520 0 50 0 380 6.400
Etruria..... ... ... 520 0 57 3 382 7,718
Paris ... .. ...... 560 0 63 2 39 2 10.500
Teutonic. . - 582 0 578 392 9,984
Fiirst Bismarck .. ....... 520 0 57 6 380 8,~74
La Touraine... ........... 540 0 56 0 346 9,209
Campanif......... ........ 620 0 65 0 430 12,950
Kaigser Wilhelm der Grosse. 648 0 66 0 430 14,349
OceaniC.. ......oeveiennnes 05 6 68 0 49 0 17,274
Deutschland.... .... ..... 6860 67 0 40 4 15,500
Celtic .........c.cuuenn. 3 %00 0 750 49 0 20,880

ing. At the sides the frame brackets are attached
to the margin plates by double angles, and the floor
plates have been similarly treated. And to further
increase the longitudinal stiffness there are two in-
tercostal keelsons running fore and aft. At the decks,
too, there is a beam to every frame, so that care
could, to no greater extent, ensure a stoutly built ship.
The arrangement for carrying the propellers is ex-
actly that of the “Oceanic,” and the rudder is of cast
steel sections bolted together. The engines are of
Harland & Wolff’s quadruple expansion ‘“balanced”
type, with cylinders of 33,
47Y%, 68%, and 98 inches
diameter. The stroke is
5 feet 3 inches. Steam
will be supplied at a pres-
sure of 210 pounds by
eight double-ended boilers,
each 15 feet 9 inches by
19 feet 6 inches. The ves-
sel is not intended to be a
record-breaker.

There are quarters for,
altogether, 2,859 passen-
gers and a crew of 335.
The first class accommo-
dation is on the upper, the
bridge, the upper bridge,
and the boat decks, and
corresponds to that of the
“Cymric.” The number of
first-class passengers pro-
vided for is 347. Aft on
the upper and bridge decks
there are quarters for 160
second-class passengers.
Third-class passengers to
the number of 2,352 are
provided for on the upper,
middle, and lower decks,
some in staterooms and
others in open berths.

The launching arrange-
ments were those which
worked so successfully in
the floating of the “Ocean-
ic,” with the necessary
difference for the greater
weight that the chain
was an eighth-of-an-inch
thicker. The displacement
of the hull was, it may be
noted, no less than 13,500
tons. A massive stecl
casting, containing a hy-
draulic cylinder and ram,
and a trigger half let in
to a steel-shod niche in the
sliding ways, was fixed in
the standing ways. The
lower half of the trigger
was held in position by
the ram until all was
clear, and with the release
of the pressure the upper
half dropped flush with the
ways. As the hull was
water-borne its progress
was checked by the drop-
ping, pair after pair, of
three pairs of anchors.

The otulial laboratory at
Hamburg has discovered
that the sand which fell
during the recent snow-
storm in southwestern Ger-
many came from the Afri-
can Sahara.
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French Wine Production of 1900.

The wine production of France for the year 1900 is
1,721,000,000 gallons, a yield that has only been ex-
ceeded three times in the past century. The promise
of a large yield was so great in August that sales
were made at less than a dollar per barrel for a good
table wine. Of course, the high-grade wines brought
large prices. Since early in the seventies up to 1900
there has been a great demand for American plants
for grafting upon French vines. In 1881 the total
area replanted with American vines was 21,262 acres;
in 1889 it was 471,000 acres, and to-day it is 2,414,495
acres. The old vineyards which were destroyed by the
phylloxera have been “reconstituted,” as the French
say, by graftings from the United States, and it is
believed that they are now phylloxera-proof. The
acreage planted in vines in France has been steadily
increasing during the last twenty years, but there

are reasons for believing that it has come to a stand-
The organs of the wine growers advise that

still.

Typewriter, with mechanical attachment, at the receiving station, on which, by the turning of a
crank, the message is translated from the perforated characters on the tape to the printed

characters on the page.

MR. MURRAY OPERATING A RECEIVING STATION PRINTER.

attention be paid now to quality and not quantity.
It is probable that the octroi tax will be abolished
within a few months, and wine will enter the gates
of all the cities of France duty free. It is hoped that
this will have the effect of increasing the sale of wine
and decreasing the consumption of alcoholic liquor.
If the production of wine remains stationary more
land will be devoted to the raising of early fruits and
vegetables. The planting of mulberry trees and the
raising of the silkworm will receive more attention.
Wine is now produced more cheaply in California
than in France, and the efforts to introduce French
wines into
Japan have not
been effectual
on account of
Californian
competition,
the Japanese
declaring they
can buy wine
cheaper in San
Francisco than
in France. The
grape growers
of France ex-
pect an abso-
lute immunity
from losses by
hail by the use
of cannon, and
anewspaper
which is the
organ of the
hail destroyers
has just made
its appearance.

Experiments
have been car-
ried on at Cape ¢ X
Town in which , : g i
motors are 3
uced for trans-
porting Maxim
guns. The gun
was mounted
on a platform
and occupied
the front seat
of a quadri-
cycle.

g
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THE MURRAY PAGE-PRINTING TELEGRAPH.

The valuable invention which forms the subject of
the present article is the work of a young Australian
journalist; and it takes on particular interest from
the fact that its author at the time he entered upon
the investigation which has resulted so successfully
was absolutely without knowledge of telegraphy. The
earlier experiments were carried on in
Sydney, and as soon as Mr. Murray
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is that which is devoted mainly to long-distance teleg-
raphy, as represented by the vast business of the lead-
ing telegraph companies, where speed and accuracy
become of prime importance. It is only within the
last year or two that efficient machines of this class
have been perfected. One of these, invented by Donald
Murray, is in use by the Postal Telegraph Company,

had satisfied himself that his system Er Sk
was mechanically and operatively prac- ;
tical, he left at once for the United
States for the purpose of securing his
patents and introducing his system.
His success has been thorough and
rapid, for while his many appli-
cations for foreign patents were
still pending, he made arrange-
ments with the Postal Telegraph
Company for the exclusive telegraphic
rights to his inven-
tion in the United
States.

Among the prob-
lems connected with
telegraphy which
have commanded the
earnest efforts of in-
ventors is that of au-
tomatically printing
messages in the
Roman characters.
From time to time
we have illustrated,
either in the ScIEN-
TIFIC AMERICAN O
the SuPPLEMENT, the
most successful in-
ventions in this diffi-
cult but fascinating
field of investigation.
The demands of
telegraphy are so
various that it is not
to be expected that

-

|
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any single printing
telegraph can be pro-
duced that will an-
swer for every class
of telegraphic work,
and all the machines of the kind that are in use, or
proposed, belong to one or other of three or four
types.

The simplest form of printing telegraph is the well-
known ‘stock-ticker,” the perfected form of which is
found in the Burry page-printing telegraph, which
was illustrated in the ScientiFic AMERICAN of March
23, 1901. These machines, although they might be
used in long-distance telegraphy, are designed more
particularly for city use in the disseminating of news
from a central station to a large number of separate
private offices. Another class of printing telegraphs

typewriter.

The typewriter, G, is removed to show the interlocking mcchanism, H, by which the perfor-
ated characters on the tape are made to strike the keys of the Roman alphabet on the

RECEIVING STATION PRINTER.

and another, invented by Charles L. Buckingham, is
being operated by the Western Union Company. In
the same class are Rowland’s and Baudot’s multiplex-
printing systems. Another class of telegraphy, to
which belong the Delaney, the Squier and Crehore,
and the Pollak-Virag, has not as yet established itself
commercially; for with its speed of over a thousand
words a minute, it is perhaps ahead of ‘its time, since
there is not sufficient telegraphic business of the kind
required to keep such systems going at this enor-
mous rate of speed.

It is impossible within the space at our disposal
in the ScIEN-
TIFIC AMERICAN

to give a detail-
ed description
of Murray’s
most ingenious

and successful
telegraph. For
this the reader
is referred to a
paper recently
presented Dbe-
fore the Amer-
ican Institute
of Electrical

itewas paaii

At the transmitttng station the blank tape is punched with perforated characters in typewriter punching machine, 4; then run through a modified Wheatstone transmitter, B. At
the receiving station the impulses are controlled by relays, C, and a vibrator, D. and operate a punching magnet, F, which reproduces the perforated characters upon a blank
tape. This tape is then run through an attachment, H, to a typewriter, @, which latter prints the message in page form in the Roman characters,

COMPLETE SET OF MURRAY PAGE-PRINTING TELEGRAPH APPARATUS—HIGHEST SPEED 130 WORDS PER MINUTE.
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Engineers,
which is given
in full in the
SCIENTIFIC
AMERICAN
SUPPLEMENT of
February 2 and
February 9 of
this year. The
accompanying
diagrams and
p hotographs,
however, show
a complete in-
stallation, from
the keyboard
perforator at
the sending
station to the
printer at the
receiving sta-
tion, and the
subjoined de-
scription is suf-
ficiently ample
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to give a comprehensive idea of the principles and
operation of the system.

The fundamental feature in the Murray system is
the use of a perforated tape, which is divided lineally
into exactly equal spaces of half an inch, each space
representing a character. Each character-space is
theoretically divided into five subdivisions, and the
characters are determined by the number and sequence
of the perforations in each letter-space. The perfor-
ated tape is run through a modified Wheatstone trans-
mitter at the transmitting station, and the impulses,
thus set up, serve to operate a magnetic perforator at
the receiving station, which produces a facsimile of
the transmitting tape by means of a punching magnet
whose strokes correspond in frequency with the im-
pulses received. The perforated tape produced at the
receiving station is then run through a printer, whose
operation is substantially the same as that of a pianola
or automatic piano.

The punching machine, A, which in appearance is
not unlike a typewriter, is so constructed that, as the
tape is run through the machine, the striking of each
key makes the proper combination of perforations in
each half inch of character space. The prepared tape
is ruled off into half-inch spaces and has a central line
of fine perforations, which serves to engage the feed-
wheels in the puncher and transmitter. There are ten
small punchers, which are so arranged that five of
them register on each side of the central line of perfor-
ations just referred to, and it can be easily understood
that by the use of a system of interlocking bars the
desired combination of punchers can be driven down
at the stroke of each key.
In all, 84 different charac-
ters may be punched.

As soon as a message
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ends of the combs, the tape being drawn along a half-
inch, or the length of one character, at each step. At
the instant when the perforations of the tape coincide
with the pointed ends of the bars, the plate is brought
forward. Only those combs are moved longitudinally
whose pointed ends correspond with the unperforated
subdivisions of the tape, the other points projecting
through the perforations in the tape and the die, and
remaining stationary. Without pursuing the descrip-
tion any further, it can be seen at once, by reference
to the diagrams, that the combinations thus formed
of notches, 39, on the upper edge of the combs with
the vertically oscillating strips, 41, above them, will
result in the proper key lever from the typewriter
above dropping into the clear groove thus “ormed, The
moment it does this, a motor-driven can: engages it,
produces 4 movement of the typewriter lever, and so
prints the Roman character desired.

Such, in brief, is the system employed by Mr. Mur-
ray, and in the long-distance tests which have been
made between Chicago and New York and Boston and
New York a speed of 102 words per minute has been
realized; and on a line 384 miles long, a speed of 125
words per minute. In the most recent working test
by the Postal Telegraph Company a speed of 130 words
per minute was attained. When the system is running
at this latter speed twelve operators are required, six at
each end; at lower speeds correspondingly fewer opera-
tors are needed. Although only one perforating machine
is shown in our photographic view of the apparatus,
there are three actually required to produce the
perforated tape fast enough to match the full capacity
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Composition of Meteorite.

In a paper lately read before the Académie des
Sciences, M. Stanislas Meunier gives an account of &
chemical and mineralogical examination made upon
a meteorite which fell at Lancon, in the south of.
France. The meteorite in question weighs about a
pound and a half, and is of a light ash-gray, contrast-
ing with the deep black of the surface layer which
formed upon it during its traject through the air.
Upon the body of the meteorite proper are seen a num-
ber of approximately parallel black lines which are
only the outer edges of strata which traverse the
mass. These strata have been formed at an early
period under the influence of local heating and a re-
sulting transformation of the rock, and are of the
same character as the black surface layer recently
formed by the heating of the rock due to air fric-
tion. The author finds that the density of the meteor-
ite, taken in six portions weighing in all 50 grains,
is 3.482 at 12 deg. C. He then analyzed it, first taking
out the iron by means of the magnet. Of 30.8 grains
which were finely pulverized in an agate mortar, the
magnet took out 2.7 of iron in fine grains which were
quite malleable, this being 8.8 per cent of the whole.
In spite of their abundance in the mass, these grains
are almost invisible on the breakage surfaces of the
meteorite, but they appear very clearly when the sur-
face is polished; under the microscope their forms
are clearly seen, and these are quite remarkable. In
the present case they are more compact than the
granules observed in many other meteorites, and al-
though ramified in form, they are less abundant in

filaments and membrane-

TRANSMITTING STATION

RECEIVING

has been punched by the
operator, it is torn off by
a boy who inserts it in a
modified Wheatstone trans-
mitter, B, which performs
the functions of an ordin-
ary telegraphic key. The
tape is fed by means of an
electrical pendulum-motor,
driving a small star-wheel,
which engages the central
line of perforations and
draws the tape through the
machine. As the tape ad-
vances, the prickers, 4 and
5, which are located in line

TRANSMITTER

{MODIFIED WHEATSTONE)

STATION

with the advancing lines

of perforations in the tape,
pass up through the per-
forations, and by their
vertical oscillation give

movement to reciprocating
rods, 6 and 7, which serve

to engage respectively
with opposite terminals

of a switch-arm, 8. The
impulses thus set up are

transmitted, let us say,

from Chicago to New York,
where they repeat, in

ous parts embracing the
rock elements. Often they
present angular profiles in
some parts of their con-
tours, which likens them
to crystals, especially as
the angles often approach
90 degrees. These grains
are found to contain nickel
in the proportion of 8.2
per cent. Before analyz-
ing the rocky portion,
some tests were made to
separate it from the me-
tallic minerals of a non-
magnetic character. A
notable quantity of com-
bined sulphur was found
in the course of the oper:
ation, for the fine dust,
when acted upon by hy-
drochloric acid, disen-
gaged a considerable
amount of hydrogen sul-
phide. By a series of re-
actions, 6.35 per cent of
pyrrhotine was found. In
the present case this pyr-
rhotine is in the form of
very fine grains and is
distributed throughout the
whole mass. Besides sul-

phate of iron, the rock

sequence and frequency,

the combinations of per-

forations in the tape. At

the receiving station there is a main line relay, which
governs a punching magnet in the perforator, F;
also a governing relay, which maintains unison
between the main-line impulses as they arrive and the
corresponding impulses in the local circuit. This
group of relays is indicated in our photograph by let-
ter C. The local impulses are created by a vibrating
reed (D, in photograph—11, diagram). The impulses
as received at New York are utilized to perforate
a blank tape which is a facsimile of the tape used
in transmitting from Chicago.

The perforator, F, consists of a punching magnet
and a spacing magnet. The tape is fed into the ma-
chine by a star-wheel (35, diagram) which is driven
by a small motor; upon the same shaft as the star-
wheel is an escapement controlled by the spacing
magnet. The vibrating reed, 11, makes and breaks
the local circuit of the spacing magnet. The impulses
are so utilized, electrically, that the tape, as it leaves
the machine 2:hibits perforations corresponding to
those sent sut from the Wheatstone transmitter at
Chicago. The next operation is the important one
of automatically transferring the perforated char-
acters on the tape to a printing machine, which pro-
duces them in page form in the Roman characters.
This is done by means of a typewriter, G. whose key
levers are operated by an exceedingly ingenious com-
bination of five transverse locking combs and a set
of vertically-oscillating levers (41, in diagram; also
H, in photograph). The combs terminate in five point-
ed rods, 40, the ends of the rods registeriqg with five
perforations in a plate, 38. The tape is caused to travel
tetween the perforations in the plate and the pointed

DIAGRAM OF PAGE-PRINTING TELEGRAPH APPARATUS.

of the system. Mr. Murray does not claim that there
is any great saving of labor, but that there is an enor-
mous saving of wire. The cost of a single copper wire
from New York to Chicago is $60,000, and the system
just described easily doubles and even trebles the
capacity of the line. With regard to the increase in
speed, it may be mentioned that the best Morse oper-
ators send fifty messages an hour, and as the messages
average thirty words, this corresponds to a rate of
twenty-five words a minute. As a matter of fact,
fifteen words per minute is a fair average speed for
a day’s work. Working quadruplex it is good work
for eight men, four at each end, to send a total of
eighty words a minute; whereas by the Murray sys-
tem it is possible to send 240 words per minute, or
120 words each way.
—_—

The Havana Western Railway is trying to induce
planters to begin cotton growing in the Island of
Cuba. It has procured a quantity of seed from Egypt
and the sea island plantations of Georgia and sec-
tions of Mississippi Valley, and is having a pamphlet
printed in Spanish for distribution with the seed
which is to be freely given out to planters or owners
along the line who are willing to experiment with
the fiber. If a sufficient number plant the seed the
railroad will put up a cotton gin and all the neces-
sary machinery for the convenience of growers at
convenient points. Cotton was cultivated extensively
in the district fifty years ago, and to-day cotton trees
20 feet high are to be found growing wild in many
parts of the district, the fiber, however, being coarse
and green.
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contains small black

grains which are visible in

certain parts of it when
viewed in thin sections; these grains, when separated,
were found to consist almost exclusively of chrome
iron, and its proportion is 0.54 per cent. As regards
the stony or silicated part of the rock, a partial analysis
was made by treating it with hydrochloric acid and
thus separating it into a soluble and an insoluble
part. The soluble part contained silica, manganese,
iron and nickel, and is undoubtedly formed of peridot,
especially as a microscopic examination of the rock
in thin sections shows an abundance of this mineral
in well characterized form. The insoluble part is
more complex, and upon microscopic examination is
considered to be a mixture of pyroxenic minerals, and
especialy of enstatite with a small proportion of
aluminous minerals (plagioclase). The final result
shows the meteorite to be composed as follows: Iron
(with nickel), 8.80 per cent; pyrrhotine, 6.35; chrome
iron, 0.54; enstatite (with plagioclase), 52.21; peridot
(by difference), 32.10 per cent.

—_—— P ————————

An incandescent electric lamp with two independent
filaments is being made in this country. One of these
is to be used at ordinary times, while the other, which
develops much less candle power, can be employed
throughout the night. As a rule, these filaments are
made to give 1 candle power and 16 candle power, re-
spectively. The change over from one filament to the
other is made by turning the lamp in a screw socket.
The watts per candle power required by the small
filament are much greater than those of the 16 candle
power filament. On this account, the life of the small
filament is said to be much more than the life of the
16-candle power one.
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THE NILE IRRIGATION WORKS.

One of the most beneficial efftects of the English oc-
cupation of Egypt has been the attempt to restore the
country to something approaching its former fruit-
fulness. Egypt is the Nile, and the Nile is Egypt.
For several centuries this country, which during the
reign of the Pharaohs was the most prosperous in
the world, has remained over the greater part of its
area a desert waste. When at the zenith of its power,
the country was intersected in all directions with
canals which irrigated the land; but in course of time
the canals were filled up with the drifting sand from
the desert and the country was abandoned.

The river Nile during its progress through lower
Egypt gathers a vast quantity of rich sediment, which
hitherto has been allowed to flow into the Mediter-
ranean. It is estimated that billions of tons of this
silt are thus wasted every year. The value of this
alluvial soil alone may be estimated from the rich-
ness of the country at the Nile Delta. When Egypt
was in the height of its prosperity, the Nile waters
and silt were distributed over the desert, converting
the sandy wastes into fertile fields.

The British government is endeavoring to resuscitate
the country by storing the flood waters of the Nile
and irrigating, once more, the desert lands. By this
- means Egypt will not only be in a position to produce
sufficient cereals, cotton, etc., for her own exigencies,
but will be able to supply the various markets of the
world, since it will be possible to produce three crops
in one season.

This conversion is being attained by the construction
of large dams at different points on the river. Already
two of these enormous structures are practically com-
pleted—one at Assouan and the other at Assiut. The
idea is by no means modern, since a similar scheme
was projected several years ago, and a tentative effort
to realize it was made by some French engineers, by
the construction of a dam near Cairo. This latter
achievement, however, owing to the lack of care dis-
played in the erection of the barrier, and its in-
stability, was practically a failure, and would have
collapsed, flooding miles of the country, had it not been
for the timely appearance of British engineers, who
succeeded in strengthening the structure.

Egypt, however, although desperately requiring such
a scheme to restore her country, owing to the lack
of funds in the imperial exchequer would never have
been in a position to have carried it out herself.
The execution of the scheme originated with a syndi-
cate of gentlemen in London, who propounded the idea
to Sir Benjamin Baker, the well-known civil engineer,
and Sir John Aird, the head of a large firm of con-
tractors. The syndicate then approached Mr. Ernest
Cassel, the well-known London financier, and he, to-
gether with Sir John Aird and Sir Benjamin Baker,
hurried to Egypt, and laid their plans before the
Egyptian government. After a short consultation the
government approved the scheme and awarded the
contract.

Surveys were then made of the river, to select the
best spots at which to erect the dams. The river had
previously been thoroughly surveyed by Major Will-
cocks, a well-known authority upon irrigation, so that
the engineers were enabled to profit by the results of
his work. Finally Assouan and Assiut were decided
upon. Work was immediately commenced and has
been continued day and night ever since. It was im-
perative that the work should be hurried forward with
all possible speed, since when the Nile rose labor had
to be stopped for several weeks, owing to the works
being submerged.

The river at Assouan is over a mile in width, so
that a fair estimate of the magnitude of the task may
be made. The dam consists of a huge wall of granite.
60 feet in width at the top, 90 feet above low water,
and a mile and a quarter in length, stretching across
the river, from bank to bank. A roadway is to be
constructed upon the top of the dam, which will afford
a means of communication between both banks of the
river. The dam is pierced by 180 huge steel sluices.

The erection of this barrier will impound over
1,000,000,000 tons of water, forming a lake which wil)
extend up the valley of the Nile. When the sluice
doors are opened while the Nile is at high water,
something like 900,000 tons of water will rush through
them every minute.

One effect of the construction of this dam will be
the partial submersion of the historic temples of
Phile. When the scheme was originally projected,
these ruins were to be entirely submerged, but an
influential body of Egyptologists, headed by the late
president of the British Academy, were successful in
obtaining their partial preservation, so that now the
ruins themselves will still be visible above high
water.

The stone with which the dam has been built has
been obtained from the same quarries which furnished
the stone for the temples of Phile and Cleopatra’s
Needle. Indeed, many of the granite blocks that have
been excavated bear the marks of the Egyptian wedges
that were utilized over thirty centuries ago. The work
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is being carried out under the supervision of English
engineers, and some 25,000 natives are engaged upon
the task, working in day and night shifts of 12,500
men each. During the night the work is carried on
under electric light. The laborers receive about a
dollar a week for their labor, together with board
accommodations, which, although it may appear a
ridiculously small wage, is yet about twice as much as
is generally paid.

According to the terms of the contract no money
is to be paid by the Egyptian government to the con-
tractors until the task is completed. It is estimated
that the undertaking will cost $25,000,000, and the set-
tlement of the bill is to be spread over thirty years.
The completion of the scheme will add 2,500 square
miles to the crop-bearing area of Egypt, which, it is
estimated, will be worth $400,000,000 to the country.

— s - - - —
THE HEAVENS IN MAY.
BRY HENRY NORRI® RUSSELL, PH.D.

The season of eclipses has once more come round,
and two of them occur in the present month, being its
most remarkable astronomical events.

The first is of little account, being indeed termed
not a lunar eclipse, but a lunar appulse, for the reason
that the moon does not pass into the earth’s shadow
at all, though it grazes it closely, and its nothern limb
is considerably dimmed by the penumbra of the
shadow. It takes place on the third and is invisible
in America, but may be seen in Europe.

The second—the total solar eclipse of May 17—is
a very notable one, and would doubtless be the most
important one for many years, were it not for the un-
fortunate situation of the shadow-track, which crosses
land for only a small fraction of its length, and that
in rather inaccessible situations. DBeginning in the
Indian Ocean near the South African coast, it touches
the southern end of Madagascar, passes over Mauritius,
and after crossing several thousand miles of sea, falls
on Sumatra and Borneo, crossing them almost exactly
on the line of the equator, and moves eastward over
Celebes, the Spice Islands and New Guinea, into the
Pacific, where it leaves the earth.

The most favorable situations from which to observe
the eclipse are on the coast of Sumatra, but unfortun-
ately the weather conditions are bad, the chances being
somewhat against clear skies at noon at this season
—a poor showing compared with the ratio of six clear
days to one bad one which held good for some Ameri-
can stations a year ago.

But the most remarkable feature of this eclipse, and
the one which will cause astronomers to travel half
way round the globe to see it, is its extraordinary long
duration. While last year’s eclipse, and the Indian
eclipse of 1898, lasted at most about two minutes, the
duration of totality on the present occasion is at maxi-
mum no less than 6 minutes and 26 seconds, which is
longer than any that has ever been observed with
modern instruments. This will add little to the im-
portance of the phenomenon in the study of the lower
layers of the sun’s atmosphere, but will be of immense
value for investigation of the corona, and also in the
hunt for possible intra-Mercurial planets, since it en-
ables photographic exposures of much greater length
than usual to be made.

Since Americans who stay at home cannot see the
eclipse, its interest for them must be chiefly theoreti-
cal; and in this connection, the question presents itself
at once, “Why should this eclipse last so much longer
than usual?’ The principal reason is the moon’s
greater nearness to the earth, as we shall proceed to
study in detail.

The orbit of the moon, like those of many other
heavenly bodies, is decidedly eccentric, so that her dis:
tance from the earth varies by about 7 per cent on each
side of the average value. Her apparent diameter is
of course subject to corresponding variations, being
greatest when she is nearest us. On the average it is
31’ 77, but it may appear as great as 33’ 32” or as
small as 29’ 28”. The sun’s apparent diameter is sub-

- ject to similar changes due to the eccentricity of the

earth’s orbit about him. Its mean value is 32’ 47, its
greatest 32’ 36” and its least 31" 32”.

A clear understanding of the character of the dif-
ferent kinds of solar eclipses follows easily from the
consideration of these figures. Suppose the observer
to be so situated that the center of the moon appears
exactly in front of that of the Sun. If the moon is at
her nearest she will appear larger in diameter than
the sun, and will hide him completely, producing a
total eclipse, while if she is at her farthest she will
seem smaller than he does, so that a bright ring of
uneclipsed sun will appear all round her, forming an
annular eclipse. Since the average diameter of the
moon is less than that of the sun, annular eclipses will
evidently be more frequent in the long run than tota:
ones.

The diameters of the sun and moon given above are
those of these bodies as seen from the earth’s center.
But as a matter of fact they are observed from its sur-
face, which must introduce certain modifications into
our reasoning. If the observer is directly under the
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body he is 4,000 miles nearer it than he would be if at
the earth’s center, or if on any part of the earth where
the body is just rising or setting. This makes no per-
ceptible difference in the apparent size of the sun, since
4,000 miles is less than 1/20,000 part of his distance.
But the case is not the same with the moon. When
she is nearest she is but 220,000 miles away, and 4,000
miles is 1/55 part of this. Since she is 1/55 part nearer
to the observer than to the¢ earth’s center she must
lcok 1/55 part larger.

Referring to the above figures we find that her di-
ameter will be increased by 36”, becoming 34’ 8” as
against 33’ 32” as seen from the earth’s center.

This augmentation of the moon’s diameter increases
the duration of a total eclipse, since the moon appears
larger and extends farther beyond the sun’s limb. It
decreases the length of annular eclipses, because, since
the moon seems larger, the width of the projecting
rim of the sun is less. Its most remarkable result,
however, is that the same eclipse may be total in one
part of the earth and annular in another. Suppose,
for example, that an eclipsé occurs when the sun’s
diameter is 32’ 4” and the moon’s, as seen from the
earth’s center, is 31’ 50”. To an observer so situated
that the moon is rising or setting, its apparent di-
ameter will have this same value; and since the sun’s
is greater, he will see an annular eclipse, provided, ot
course, he is in the line of central eclipse. If, on the
other hand, another observer, still on the line of cen-
tral eclipse, has the sun—and moon—in his zenith,
the moon will appear larger to him by 36” than to the
first observer, on account of the augmentation, and will
have an apparent diameter of 32" 26”, which is 22”
bigger than that of the sun, so that the eclipse for him
will be total. On the 17th the sun’s apparent diameter
is 31’ 37”7 and the moon’s 33’12”. While the first is noi
quite at its minimum nor the second at its maximum
this is much more nearly the case than usual, and to
long duration of
totality is due.

THE HEAVENS.

We have nearly lost the winter constellations by

this time. Only Auriga, the Twins and the lesser Dog-

star remain, and they are so low in the west that we

cannot hope to see them much longer.

Cassiopeia swings low beneath the pole, while the
Great Bear is far up in the zenith above us. Draco is
coming up on the eastward, almost surrounding the
Little Bear with his starry coils. Cygnus is rising in
the northeast, and Lyra is well up. Ophiuchus and
Serpens occupy the eastern horizon, and Hercules,
Corona, and Bootes extend upward nearly to the zenith,
with the brilliant and ruddy Arcturus near the highest
point. Of the zodiacal constellations, Leo and Virgo
are conspicuous in the southwest and south. Cancer
and Libra are visible on either gide and Scorpio is
rising in the southeast. Hydra occupies the lower
southwestern sky, and low in the southeast and south
are some moderately bright stars, which are all that
we can ever see of the brilliant southern constellation
Centaurus.

TIE PLANETS.

Mercury is morning star till the 14th, when he passes
behind the sun and becomes an evening star again. Ile
can only be seen during the last few days of the month,
when he sets nearly one and one-half hours later than
the sun. At the time of the eclipse he will be visible
close to the sun on the east, in a positicn singularly
like that in which he was so conspicuous last May, but
on the opposite side of the sun. Venus will be very
close indeed to him. She is now an evening star, but
will not be clearly visible in the twilight till the latter
part of May. Mars is evening star, moving slowly east-
ward through Leo. He is in quadrature on the 28th,
southing at 6 P.M. Jupiter rises about 1 A.M., Saturn
about 1.15, and Uranus at about 11 P.M. in the middle
of the month. The last named is in Scorpio, the
other two in Sagittarius. Neptune is evening star in
Taurus.

THE MOON.

Full moon occurs at the time of the lunar appulse
on the afternoon of thc 23d, last quarter on the fore-
noon of the 11th, new moon during the solar eclipse
of the 17th, and so about midnight of our time, and
first quarter at midnight on the 24th.

The moon is farthest from the earth on the 2d and
again on the 29th, and is nearest early in the morning
of the 17th, less than a day before the great eclipse.
She is in conjunction with Uranus on the morning of
the 6th, with Jupiter and Saturn on the afternoon of
the 8th, with Mercury and Venus on the 17th, within

" a few minutes of each other and three hours after the

eclipse, with Neptune on the morning of the 20th and
with Mars on that of the 25th.
—_— - -t D
Armored Cruiser Discussion.

We are in receipt of another lengthy communication
on the subject of our new armored cruisers, which will
be found in the current issue of the SUPPLEMENT.
Hereafter all correspondence on this subject will be

- transferred to the last-named publication.—Ed.
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TURKISH SUBMARINE BOAT OF THE NORDENFELDT
TYPE.

At the present time, when so much attention is being
paid to the submarine boat, and several of this type
are being constructed for our own navy, it is of inter-
est to turn to an early series of experiments, carried
out by the British Admiralty, which, in the opinion of
our contemporary, The Engineer, to whom we are in-
debted for our illustrations, “has left them in such a
position that there is practically nothing
more to be learned on the subject from such
experiments as France, going over very old
ground, is now conducting.”

Referring to the French experimental work
now being carried on, the same authority
says that between the year 1886 and Septem-
ber, 1888, a series of experiments in the con-
struction and use of submarine boats was
carried on in this country and abroad, beside
which the French experiments now going on
are mere child’s play. Mr. Garrett, a gentle-
man in holy orders, and ex{remely ingenious,
devoted the greater part of his life and for-
tune to the development of the submarine
boat; and with him was associated Mr. Nor-
denfeldt, the inventor of the well-known Nor-
denfeldt gun. The vessel was designed to
run near to the vessel to be attacked, then
sink 20 feet below the surface, and proceed
submerged to within striking distance, when
she would discharge her torpedoes and re-
turn. For the purpose of propulsion steam
was used in the ordinary way on the surface.
‘When going to sink, the chimney was re-
moved, and air-tight stopper fitted on the
opening to the up-take. The furnace mouths
were similarly closed by doors like those
of a gas retort, and the boat sank. Power
was then supplied on Lamm’s system by the
hot water in the boiler. The experimental boat quite
realized all Mr. Garrett expected. A second boat was
constructed, and after elaborate and prulonged experi-
ments full of incident, the little vessel was bought by
the Turkish government.

The accompanying illustrations show two sectional
views and a view from the quarters of one of the Turk-
ish boats, whose description and principal dimensions,
as given in The Engineer, are as follows: Length
100 feet, beam 12 feet, and dis-
placement 160 tons. The en-
gines are of the ordinary
surface-condensing compound
type, with two cylinders, and
are estimated to indicate, at
a pressure of 100 pounds of
steam, 250 horse power. There
is nothing particularly to re-
mark about these engines, ex-
cept that the circulating and
air pumps are. worked by a separate cylinder. The
main engine is thus left free to work or not, while
vacuum is always maintained to assist the various
other engines with which the boat is fitted. The
boiler, marked G in the longitudinal section, is of the
ordinary marine return-tube type. It has two fur-
naces, and the heating surface is about 750 square feet.
A novel feature about it is, however, that after the
products of combustion have passed through the tubes,
they again pass through a large
pipe, marked H, in the steam
space of the boiler before they
reach the funnel. The object of
this is threefold: First, the econ-
omy of heat and fuel; secondly,
to enable the funnel to be as near
the center of the boat as possible,
and thirdly, that the inboard por-
tion of the same might he kept
the cooler by thus lengthening
the passage to it of the heated
air. The hot-water cistern is
seen at P, and the power to ope-
rate all the separate engines dur-
ing a submarine voyage is the
heat, as previously mentioned,
which is stored up in its con-
tents, as also in those of the
boiler. In all there are some 30
tons of water, the vapor of which
has a maximum tension of 150
pounds per square inch when the
boat is first submerged; and
this, with the assistance of the
vacuum, is sufficient to drive her from -thirty to forty
miles without lighting any fire on board or using any
air for the generation of heat. The pressure is raised
in the hot-water cistern as follows: Live steam from
the boiler enters a series of tubes which have a
superficial area, in all, of some 500 square feet, and
after parting with its latent heat to the contents of
the cistern, being then in the aqueous form, is taken
off by a small double-acting pump and carried back

* the depth at which his craft is to operate.

Seientific Qmerican,

to the boiler. The propeller, A, is placed abaft
the rudder, B, and it will be noticed that al-
though the shaft is central, working on the thrust-
block, D, the coupling connecting the crankshaft of
the engine, E, is placed low down in the boat. It is
this feature in the arrangement which admits of the
use of a marine engine of ordinary type. The engines

which operate the vertically-acting screws are of the
This is in order that there may

three-cylinder type.

CROSS-SECTION OF TURKISH SUBMARINE BOAT.

be no dead center, as it is highly important that they
should start the moment steam is turned on. By the
use of a special valve the captain is enabled to vary
the speed of the propellers and to stop them both
together or separately, at will, and thus to arrange
As seen in

the engraving, these propellers in the Turkish boats
are placed in the fore-and-aft line.
The maintaining of the vessel in a horizontal posi-

VERTICAL LONGITUDINAL SECTION.

tion is controlled by two bow-fins. By a very ingenious
arrangement of a plumb-weight, with other mechan-
ism extending to the conning-tower, the action of
these fins is rendered both automatic and controllable,
and perfect command is thus insured over the move-
ments of the boats, as far as the vertical plane is con-
cerned. To touch now upon the manner in which
the “Nordenfeldt” is operated, it should be understood
that the boat has two distinct conditions of existence

SUBMARINE BOAT IN DOCK AT CONSTANTINOPLE.

as a torpedo craft—that of a surface boat, and a sub-
marine one. When performing the functions of a
surface boat, the air which is sucked into the boat
through the conning tower, K, by the fan, L, is forced
by the said fan into the engine-room. From here,
having no other outlet, it passes into the furnaces,
and after supporting combustion reaches the atmos-
phere by way of the tube, H, as previously described,
and the funnel. The connecting link between the
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inner and outer portions of the funnel, M and M} is
not seen, it should be mentioned, in the engraving.
In cnis position, with more or less of her bulk im-
mersed, as may be thought necessary, according to the
nature of the service upon which she is engaged, the
boat can proceed upon voyages only limited in extent
by her coal-carrying capacity. This in the Turkish
boat is estimated to suffice for the fuel to drive her
900 knots at a moderate speed. The immersion of the
boat in her surface condition is regulated by
the admission or otherwise of water into
the ballast tanks. Of these there are three,
one at each end and a third under the center
compartment, 7T 7T, in the engraving. The
two first mentioned contain about fifteen
tons of water each, and the central one
seven, when the boat is at her proper
draught for descending. At this draught
there is very little of the craft visible be-
yond the conning tower, and knowing even
in which direction to look, it is not an easy
matter to make her out at any great dis-
tance, the eye being unassisted by the ear
on account of the noiselessness of the en-
gines. All those who have witnessed the
running of the boat here have been particu-
larly struck with this feature of her per-
formance, as also the little disturbance at
the surface occasioned by the screw.
Before the boat can assume her condition
as a submarine craft, it is necessary to her-
metically close the furnaces, which is done
by the doors marked N, upon which com-
bustion is soon brought to an end. The piece
of funnel connecting the boiler with the out-
board portion is then removed, an¢ the doors,
O and 0% placed in position, as shown in
the engraving. While these changes are
being effected, water is allowed to run into
the ballast tanks, to reduce the buoyancy to its proper
limit, and this arrived at, nothing remains but to close
up the conning tower. The vertically-acting screws
may then be set in motion to place the boat quite out
of sight, or she may proceed with nothing but the glass
cupola of the conning tower showing above the surface.

SIBERIA IN THE GLACIAL AGE.
Prof. G. Frederick Wright, of Oberlin College, re-
cently returned from a trip
around the world made in the
interests of the science of
geology. The main object of
the trip was to settle, if pos-
sible, what has long been a
disputed question among geol-
ogists—that is, whether Sibe-
ria has ever been covered
with ice as North America
and parts of Europe were dur-
ing the glacial period. The view which is generally
accepted is that Siberia was covered with ice, and a
great many geologists still hold this view.

As a result of his trip Prof. Wright believes that at
the time when North America was covered with ice,
Siberia was covered with water. He found no signs
of glacial phenomena south of the fifty-sixth degree.
North of that he did not go, but he is convinced that
the land was never covered by ice as was our own.
According to The New York Sun,
Prof. Wright says:

“We did find indications of an
extensive subsidence of all that
region, which puts a new light
on everything here. At Trebi-
zond, on the south shore of the
Black Sea, there was evidence
of a depression of 700 feet. This
was shown by gravel deposits on
the hills. In the center of Tur-
kestan the waters reached their
greatest height, for there we
found these deposits over 2,000
feet above sea-level. Southern
Russia is covered with the same
black earth deposit that we
found in Turkestan. There were
still other evidences of the
waters having covered this por-
tion of the globe. One of these
is the presence yet of seals in
Lake Baikal, in Siberia, 1,600
feet above sea-level. The seals
which we found are of the Arctic
species, and are the same species as found in the
Caspian Sea.

“The only theory, therefore, is that they were caught
there when the waters receded. Perhaps the most
wonderful discovery of all was at the town of Kief,
on the Nippur River, where stone implements were
found fifty-three feet below the black earth deposit,
showing that the water came there after the age of
man. This enabled us, therefore, to determine the
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age of this depression. It shows that since man
came there there has been a depression of 750 feet
at Trebizond, and in southern Turkestan the waters
were over 2,000 feet deep. The implements found
were such as those made in North America before
the glacial period, which gives good ground for be-
lieving that the depression was made
there when the glacial avalanche oc-
curred here. Ip short, it was practic-
ally the Flood.”

Prof. Wright made some interesting
investigations on the Red Sea. He
states that it has hitherto been sup-
posed that the Children of Israel
crossed the Red Sea at Suez, but it
has been found difficult to reconcile
this supposition with the fact that a
million persons crossed the sea in a
single night, which would necessitate
a very wide division of the waters.
His explorations north of Suez have
convinced him and those to whom he
talked that the point of crossing was
twenty miles north of Suez, because
at that point the conditions are all ful-
filled. The waters at that time were
about four feet in depth there, and the
mountains are in the west, just as re-
lated, and an east wind would have swept bare a
place at least five miles wide.

HOFMAN’S FLYING MACHINE,

Following hard upon the heels of the Viennese en-
gineer, Wilhelm Kress, whose aeroplane has been illus-
trated and described in the SCIENTIFIC AMERICAN,
comes a Berlin inventor, Regierungsrath J. Hofman,
who has constructed what is claimed to be a working
model of a flying-machine. Kress, for lack of funds,
was severely hampered in building his device. Un-
able to purchase a motor—an obstacle which, we
are glad to note, has been overcome with the assis*-
ance of the Emperor of Austria—Kress could test
his contrivance only on water. Hofman, on the
other hand, did not immediately proceed with the
building of a full-sized machine, but hes first con-
structed a model on a scale of 1 to 10.

To start and to land are the most difficult feats
in operating a flying-machine. For this reason
ingenious inventors, among them Prof. Langley,
have erected special frames from which they start
their machines in order to secure sufficient hving
force, the machines tlkLemselves being merely of
sufficient strength to meet the requirements of the
speed to be attained. Hofman’s machine differs
materially from the contrivances of these inven-
tors, in so far as he uses mo particular launching-
frame or other construction. He employs legs which
are provided with wheels at their lower ends, and
which are normally in the position shown in Fig. 2,
but which are suddenly drawn from the ground close
to the body when the propellers are set in motion.
Robbed of its support, the machine falls, driven for-
ward by its propellers. But the machine drops barely
a cecond; beneath the wings, projecting far out from
each side, sufficient air has collected to sustain the
entire apparatus. New masses of air continually col-
lect beneath the wings,
so that, it is claimed, i =
the buoyant force of
the air becomes so
great that the machine
is not only supported
in its flight, but is even =
driven further upward.
there to be maintained

at the desired height o
by the action of its pro- -
pellers. . - e e

The little steam-en-
gine used to drive ths
propellers is supplied
with steam at a press-
ure of 165 pounds by a
Loiler composed of 72
water-tubes. The engine
itself is made of steel.
I'or a full-sized flying-
machine, Hofman in-
tends to use coal as
fuel, although the fir-
ing of the boiler with
petroleum has also
been contemplated.

The wing or sail sur-
faces have an area of over 21 feet, and project laterally
to a distance of 4.66 feet. The entire weight of the
little model is 7.7 pounds.

The Scientific Alliance of New York city is now
actively engaged in raising funds for a building to be
devoted to the scientific societies of New York. It is
desired to obtain $500,000.

Scientific dmevican,

The White

A few individuals of the white rhinoceros, Rhino-
ceros simus, are to be found in Natal and Zululand,
but their number is very small; it is supposed that not
more than twenty of these animals exist in the world.
Not long ago a band of five individuals was seen by a

Rhinoceros,
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nearly all the animals of this species remaining in
the region, within one or two; it is supposed that the
number is not more than ten in all. It is thought that
a few specimens exist also in the chain of Ubombo, but
this appears doubtful, these being rather the R. bicor-
nis. The white rhinoceros is protected as strictly as
possible, and it is forbidden to hunt
them under a penalty of $250 to $500,
or imprisonment; the governor himselt
cannot give permission to kill then:.

Fig. 2.—READY TO START.

party among whom was the Governor of Natal. This
was in one of the regions set apart as a game pre-
serve, near the junction of the White and Black Um-
folzi. The governor and a local functionary were told
that a band of these animals was to be seen; both
proceeded in the direction indicated, on horseback,
and soon came in sight of the band. The animals
were moving slowly toward a clump of bushes and
allowed themselves to be approached, not seeming at
all shy; the horsemen came within 150 feet of the

Fig. 1.—POSITION OF THE WINGS WHEN FOLDED.

enormous animals, who were occupied in feeding upon
the grass of the plain, near some scattered trees. As
they did not seem to be alarmed, the two men dis-
mounted and approached on foot, stopping at a dis-
tance of only 60 feet from the group. They were thus
enabled to observe the animals very closely for morve
than a minute; the latter did not seem to pay any
attention to them, but kept on grazing. Soon, how-
ever, they commenced to sniff the air and became un-
quiet, but without apparently seeing their visitors,

Fig. 3.—THE HOFMAN FLYING-MACHINE IN FLIGHT.

who were not at all concealed, and then commenced
to move off slowly, first walking, then at a trot. It is
a rare circumstance to see and to observe these ani-
mals for any length of time at such close quarters.
The group was composed of four adults, among whom
was a powerful male, and an individual of three-
quarters growth. On the same day were seen a group
of three others of the same species, and these include
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It seems likely that the species will
before long become extinct.

‘The Quagga.

The Zoologist contains an interesting
account of the quagga and its disap-
pearance, by Mr. Graham Renshaw.
The quagga is now entirely extermin-
ated, owing to its wholesale destruc-
tion by the hunters and colonists in
South Africa. The blaubok has long
since disappeared, and the blesbok
nearly so; among other animals which
are fast disappearing are the gnu, the
white rhinoceros, the southern giraffe
and the quagga. The latter was in
former times very abundant at the
Cape and in Orange Free State, and it
wandered in these regions in herds of considerable
size; at present, however, not a single one is found.
This animal had almost the form of a horse, as re-
gards the mane, tail, hoofs and general proportions.
Its color was red-brown, passing to a tan color at the
rear, then to white on the legs, tail and abdomen.
The head was striped like that of a zebra, and the
neck had large stripes of dark brown and white. The
quagga when captured young was easily domesticated,
and it could be crossed with the horse. It could be

hitched to a vehicle, and in the first half of the
century some of these animals have been seen draw-
ing carriages in Hyde Park. The species has dis-
appeared in the course of the present century; a
hundred years ago it was still very abundant, al-
though in 1820 it had already abandoned the district
of Albany at the Cape. W. C. Harris, in 1836, ex-
plored the South African region and found the
quagga in abundance in the plains to the south of
the Vaal; to the north it was replaced by the zebra.

The different quadrupeds were quite numerous, in-

cluding, besides the quagga, the gnu, the blesbok,

and others. It is especially after 1850 that the

quagga began to diminish in number. The Boer

hunters commenced to make their appearance and

killed the quagga for its hide; there was no re-

striction laid upon the hunting of this animal, and

after a number of years it began to be killed off;
in 1865 it had disappeared from the Cape, and a few
years later from Orange Free State. At the present
time it has entirely disappeared and it is only in a
few museums that stuffed specimens are to be
seen.

Among the museums possessing skins or skeletons
may be mentioned those of London, Edinburgh, Phila-
delphia, Paris, Amsterdam, Berne, Vienna, etc., the
total being twelve or fifteen skeletons and skins. This
is all that remains to represent a species which wes
once counted by thou-
sands.

Compromise of ar. Im=-
portant Patent Sulit.

Suits for infringe-
ment of patents insti-
tuted more than five
years ago by the Amer-
ican Nickel Steel Com-
pany, of Philadelphia,
against the Carnegie
Stecl Company and the
United States govern-
ment were compromised
at Washington on April
23. The amount paid by
the defendants is not
known. It is said that
the sum paid amounted
to about 5 cents a pound
for armor plate in which
nickel steel was used.
= It is also said that suits

will now be brought

against other manu-

facturers who use nickel

steel in any form. The
American Nickel Steel Company grants to the govern-
ment and the Carnegie Steel Company a license to use
the patents of that company in all nickel armor plate
manufactured by them.

There are about forty steamers whose sole work is
the laying and maintenance of the telegraph cables of
the world.
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A SIMPLE CAR MOVER.

When a car is to be moved a short distance and
it is not convenient to use a locomotive, special hand
devices are used. A simple, highly efficient device of
this kind has been invented by Samuel E. Kurtz, of
Sac City, Iowa.

As our illustration shows, the car-mover comprises
a lever in which a fulcrum-roller is adjustably held
and with which a swinging grip-hook is connected.

KURTZ'S CAR-MOVER.

A knife-edge on the grip-hook serves to grip the car-
wheel when the lever is operated.

With the fulcrum-roller bearing on the truck-frame,
powerful pressure can be brought to bear to turn the
wheel. The roller moves toward or from the end of the
lever to change the leverage power.

The device applies its power in the direct course
of the revolution of the wheel, and every pound ap-
plied is utilized. Its construction is simple and
durable. Its weight is but 20 pounds. '
COMBINATION METAL AND WOOD-WORKING MACHINE.

An ingenious and inexpensive combination metal
and wood-working machine has been invented by G. W.
Hoadley, of Garden Grove, Iowa, which machine fills
the want for some portable device by which threads
can be cut on large rods or pipe. Any screw plate can
be used; for no dies are required. It is one of the main
features of the device that the rod or pipe and not
the thread-cutting tool revolves. The ma-
chine can be used for boring metal or wood,
sharpening disks or tenoning spokes.

On a bed a headstock is carried, having a
bearing for a hollow shaft carrying on its
inner end an adjustable pinion which is
adapted to mesh with one of a number of
bevel gear wheels arranged concentrically
on the inner face of a multiple sear wheel
(Fig. 3). The multiple gear is transversely
journaled in the headstock. Collars on op-
posite sides of its bearing hold the hollow
shaft in position but permit its longitudinal
adjustment to bring the pinion in mesh
with any of the bevel gears on the multiple
gear. To permit this adjustment the multiple
gear can be shifted outwardly. A setscrew
on the outer end of the hub of the multiple
gear secures a pipe or other article to be
threaded and causes the pipe to rotate with
the gear wheel, when a crank on the end of
the hollow shaft is turned. In threading
smaller pipes or rods, a collar having a
setscrew is secured in the hub of the mul-
tiple gear and the pipe is secured in the
collar by the setscrew. The thread-
cutter is of any approved type and is pro-
vided on its stock with handles to start the
thread by hand. Sockets in the cutter stock
receive long handles which rest on bars or
arms (Fig. 1). Thus in threading a pipe,
the cutter is held rigidly in place, while the
pipe is turned with the multiple gear by the
rotation of the crank on the hollow shaft.
If it be desired to sharpen a harrow disk, a
sharpening tool carried on one of the bars
of the head-stock is used. The harrow disk
is mounted on the squared end of a rod secured in
the hub of the multiple gear, so that the disk is
rotated with the multiple gear and the disk-edge sharp-
ened (Fig. 2).

When it is desired to use the machine in boring
holes in wood or metal, or in forming tenons on
spokes, as shown in Fig. 4, then the crank-arm is
removed from the hollow shaft and placed on a rod
or pipe secured in the hub of the multiple gear, and
the end of the hollow shaft is fitted  with a boring
tool. Upon turning the crank-arm secured to the

e 1
W
i L

Scientific dmevican,

multiple gear, the hollow shaft and the tool will be
turned. In order to feed the tool into the wood, the
wheel or other work is carried on a slide, spring-
pressed into engagement with the tool.

In a shop the gearing can be permanently mounted
on a bench if it be so desired, but the construction
is so simple that the operative mechanism can be
readily removed. The gearing can be belted to the
bottom of a pump wagon or to any convenient bed.

Manufnctu're of Cocoanut Butter in Mannheim,

The manufacture of cocoanut butter is an industry
of some importance in Mannheim. This factory is
said to be the only one of any considerable size in Ger-
many. It has an output of about 10 tons of butter per
day. The business was started in 1886, and, the pro-
prietors say, shows a steady increase. The product is
sold under the name of “Palmin”—a registered trade
name—or cocoanut butter (German, “Kokosnussbut-
ter”). It is manufactured from the kernels of cocoa-
nuts and is used as a substitute for butter and lard 1a
cooking. As sold, it is generally white in color, al-
most tasteless, melts at about 80° F., and is of about
the consistency of mutton or beef tallow. When de-
sired by consumers, as bakers, confectioners, etc., the
product is colored to resemble ordinary butter. When
furnished to dealers, it is unlawful to color it. The
proprietors claim an analysis of their product shows
it to contain more than 99 per cent of vegetable fat,
with but a slight trace of water, while ordinary but-
ter contains about 85 per cent of fat and nearly 15
per cent of water. It is stated that the substance does
not become rancid easily, that it will keep for three
or four months in a cool room, and that it is much
more wholesome and easily digested than the ordi-
nary fats used for baking and cooking. For this rea-
son the product has met with considerable favor in
German hospitals and other institutions, and for use
in army camps.

Cocoanut butter is generally put up in square pack-
ages wrapped in parchment paper, a small percentage
being sold in tin cans. The latter are hermetically
sealed for shipment during hot weather. The product
is sold at omne price throughout Germany, namely,
about 16 cents per pound, or about half the price of
ordinary butter. It is handled in somewhat limited
quantities by about fifty grocers in Mannheim.

The processes of manufacture are, for the most part,
secret, and, it is claimed, are protected by patents.
The kerpel of the cocoanut is imported in thoroughly
dried strips, forming the “copra” of commerce. It is

subjected to various refining processes by which all
the free acids and other substances are separated,
leaving only the vegetable fat.

In the latter stages
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of the manufacture the product resembles ordinary
butter recently churned. It is placed in machines
similar to the separators used in creameries, in which
the water and other foreign substances are separated
by centrifugal force. In the manufacture of cocoanut
butter a by-product, consisting of free acids and other
substances, is. obtained and sold to soap manufacturers.

OO
-

A very bright comet was discovered by Halls at
Queenstown April 23. It was observed at - Cape Town
by Gill- April 24.
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COMBINATION METAL AND WOOD-WORKING MACHINE.
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A NOVEL FIFTH-WHEEL.

A wagon and carriage fifth-wheel which has a central
ball-bearing and interlocking strain-relieving seg-
mental braces forming a portion of the bearing is
a recent-patented novelty, invented by Christopher
G. Burdick, of Antigo, Wis.

The central ball-bearing in question comprises two
cups, one arranged to enter the other. One cup has
a hollow post which passes through an aperture in
the opposing cup; and through the.hollow post a king-
bolt extends, which is provided with a washer having
bearing against the cup through which the bolt is

THE BURDICK FIFTH-WHEEL FOR WAGONS
AND CARRIAGES.

passed.
placed.

Extending rearwardly from the cups are segmental
guards or braces, the under face of one guard having
a half-round groove and the upper face of the opposing
being triangular in cross-section. The two guards or
braces are normally held out of contact with each
other.

Should the weight be greater on one side than on
the other or should the vehicle be cramped at any
time, the braces or guards will be brought together
in such relation that they will sustain the greater
portion of the unevenly-distributed weight and will
therefore prevent the ball-bearing of the fifth-wheel
from being subjected to extra friction or from being
cramped or locked.

The construction of the fifth-wheel is furthermore
such that the main king-bolt is concealed and pro-
tected. Auxiliary king-bolts located at front
and rear of the main king-bolt act in con-
junction with the braces or guards to over-
come the severe strain which the main king-
bolt would otherwise be called upon to
- sustain.

Within the cups around the post balls are

Under date of February 23, 1901, Consul-
General Guenther, of Frankfort, says it is
reported that the Russian government, in
order to facilitate the telegraphic business .
between Odessa and Berlin, will construct
a direct line between these two cities. Work
on the new line will be commenced in the
spring.

—_————
The Current Supplement.

The current SuPPLEMENT, No. 1322, has
many interesting and valuable articles.
‘“How Art Is Applied to Industrial Training
in Philadelphia” is by J. A. Stewart and
is accompanied by a number of engravings
made from photographs taken especially for
the SuppLEMENT. *“‘Screw Barges” describes
a new system in use in England. “Induc-
tion Coils and Interrupters” is accompanied
by three engravings. ‘“High Potential Phe-
nomena” is by A. P. Carman. ‘“Military
Bridges” illustrates some interesting port-
able bridges, or bridges which can be con-
structed at short notice. ‘“European and
Asiatic Faunas and Their Relations Past and
Present to that of Africa” is by Prof. H.
Pilsbry. “A General Survey of Foreign
Trade” is concluded in this issue and is ac-
companied by two maps showing the entire
world and where the United States manu-
factured goods are sold.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

MACHINE FOR TOPPING BEETS.—JULIUS
H. LuHRs, Fruita, Col. This machine for top-
ping beets is so constructed that the cutters
will remove the same amount of crown from
the beets, whether the crowns be just above
the surface of the ground or extend some dis-
tance above the surface. The machine is
light and strong and is provided with means
whereby the cutting section will automatically
adjust itself to the exposed portions of the
beets in its path, so that the crowns will be
cut at a uniform depth.

Engineering Improvements.

STEAM-BOILER.—CHARLES EDGERTON, Fi-
delity Building, Philadelphia, I’a. Above the
crown-sheet of this upright tubular boiler a
receptacle is placed for catching and retaining
scale, the receptacle being of less diameter
than the shell of the boiler. All the tubes
pass through this receptacle so closely that
no water-circulating opening is provided. A
handhole and cover are arranged within the
shell of the boiler at or near the level of the
receptacle. TUpturned edges of the receptacle
prevent the discharge of the scale over the
edges into the water-leg. The upward cir-
culation is confined entirely to the annular
space surrounding the pan, which insures the
precipitation of the sedimentary matter toward
the center. DBy reason of this construction the
crown-sheet of the vertical tubular boiler is
rendered more durable.

Mechanical Devices.

COUNTERBALANCE. — RoBerT E. Fonrbp,
P’asadena, Cal. The invention relates to na-
chines having reciprocating and revolving parts,
especially such machines in which recipro-
cating is to be converted into rotary motion, or
rice versa. 'The principal feature of the in-
vention consists in counterbalancing both the
horizontal and vertical forces of the machine
by the use of a number of counterbalancing
bodies, arranged to move in unison, to coun-
terbalance one another in a vertical direction,
and to revolve in unison with the revolving
parts of the machine. The bodies have an ag-
gregate mass and center-of-gravity radius such
that the product shall be equal to the product
of the mass of the reciprocating parts and the
crank radius.

PROPELLING VISSSELS.—JoHN G. PINK-
BRT, Hamburg, Germany. A new and improved
motor has been devised by the inventor, oper-
ated by the explosion of combustible material
for the propulsion of all kinds of vessels. In
this motor the gaseous products of combustion
are made to act directly upon the water or
other medium to drive the vessel forward by
reaction without any other propelling means.
The motor has a working-cylinder open at one
end in order to allow the explosion gases to act
on the medium through which the vessel is
traveling. A piston is moved within the cylin-
der. Mechanism controlled by the piston ad-
mits propelling charges to the cylinder.

DEVICE FOR OPERATING THEATRICAL
SCENERY.—Ri1cHARD HYDE, DBrooklyn, New
York city. The main purpose of the invention
is to obviate the difficulty experienced in ad-
justing scenery when operated by ropes and
pulleys—a difficulty caused by the expansion
and contraction of the separate hanging ropes.
In the present invention only the expansion o1
contraction of a central rope need be consid-
ered. By this arrangement scenes can be ad-
justed by pulling down one corner of the
scene itself, the other corner going up corres-
pondingly. The invention further provides a
snap-catch for the pulley-block with which all
the ropes are connected.
ered without the use of a counterweight.

MAGAZINE-PISTOL. — WALTER J. TURN-
BULL, New Orleans, La. By means of the con-
struction provided by this inventor
ridges are fed accurately by the same device
which operates the hammer. The device also
effects a positive lock for the feed mechanism,
just before and during the time the hammer
acts upon a cartridge. A portion of this
haminer-operating mechanism is always in en-
gagement and in controlling contact with the
feed mechanism.

Railway Appliances.

PINIRUMATIC PACKAGE-HHOLDER.—GEORGE
II. WaLL, Cadillac, Mich. The invention is a
drop-platform for railway-cars and other ve-
hicles employed to carry freight parcels, mail
matter, and the like. "The platform can be
raised and locked, but is free to drop when re-
leased by the locking device, either by its own
'weight or by the weight of material placed
thereon. The means employed for raising the
platform permit the handling of a heavy load.
The devices for raising the platform are
pneumatic and operate with the least possible
friction.

Miscellaneous Inventions,

JUNCTION-BOX. — GEORGE L. -HOLSHUH.
Brooklyn, New York city. The invention is an
improvement in junction-boxes for electric wir-
ing in buildings and provides a ceiling junc-
tion-box with a simple device for locking it to
a gas-pipe, the device being conveniently oper-
ated by a tool inserted through an opening
in the lower side of the box.

ITARNESS ATTACHMENT. — ORANGE  A.
Drax and CHARLES II. Apreax, Toulon, IIL
‘he attachment is designed to hold a check-

The scenery can be low--

the cart- |

rein in engagement with the gig-saddle and to
hold the pad in place. The gig-saddle is pro-
vided with a check-hook. Under the gig-saddle
a flexible strap lies, comprising a shank pro-
vided at one end with a loop capable of being
bent upward to receive the checkrein and at
the other end with an eye capable of being
bent upward to engage the back-strap.

CUSPIDOR.—JounN C. Braig, 40 Chestnut
Street Louisville, Ky. A water-pipe is arranged
within the cuspidor and is passed centrally
through a disk. A flanged spreader is con-
nected with the pipe and has lateral eoritices
opening below the flange and above the disk.
A central .screw-valve is arranged in the
spreader, its head being accessible at the top
of the spreader. The sanitary merits of this
arrangement need no comment.

STEAM AND HEAT CONSERVATOR.—
BARDEN W. Tayror, Manhattan, New York
city. One object of the invention is to con-
dense the exhaust-steam and utilize its heat
for reheating and superheating the water of
condensation and for heating air to be used
in the firebox. Still another object of the ‘in-
vention is to purify the water of condensation
and form feed-water free from all foreign mat-
ter, liable to produce scale in the boiler.

METHOD OF TREATMENT OF AMALGAM
CONTAINING COPPER OR PRECIOUS
METALS.—JoacHIM Il. BURFEIND. Salt Lake
City, Utah. The method of treating amalgams
which forms the subject of this invention con-
sists in adding sulfur to the amalgam at a
temperature not exceeding the boiling-point of

water and separating from the amalgam the
copper sulfid formed.

THEATRICAL DEVICE. — SaMUEL  W.
CoMmBs, Manhattan, New York city. 7The pur-

pose of the invention is to provide a stage effect
in which water apparently rises gradually to
a certain level on the stage, but without wet-
ting the stage. A glass tank is employed which
is used in connection with a tarpaulin or water-
proof cloth to produce the illusion that the
stage is being gradually covered with water.
These tanks are so placed upon the stage that
the sides toward the audience being trans-
parent, cannot be seen, the horizon lines being
properly concealed by stage fittings or settings
of any kind. Any action that may take place
behind the tanks will be quite apparent in
front.

GAGE.—ARrTHUR J. Lucy, Meadowcraft,
Penn Road, Croydon, Surrey, kngland. The
gage is a workshop instrument for marking off
and setting out centers, the teeth of wheels,
and the like, gaging and testing bevels, setting
and adjusting tools. The instrument consists
of a stock, a sector circularly adjustable in the
plane of the stock and designed to act as a
carrier for a rule slidably titted therein, which
by the circular adjustment of the sector can be
brought into any desired angular relation to
the base or other datum edge of the stock. The

sector and stock are provided with scales
whereon this angular relation may be read
off.

HITCHING DEVICE.—PARKER M. BRAGUN-
1ER, Denver, Colo. The hitching device for
the driving reins of harness is to be attached
to the cross-bar of vehicle-shafts. The single
or double trees are constructed in pivotally-
connected sections, so that when a driving-
rein is secured to the hitching device, and the
sections of the single o1 double tree are free
to move forward at their outer ends, the traces
will be slackened and the draft of the vehicle
will be through the reins, thus tending to
check the animal should he endeavor to run
away.

METAL CEILING.—FREDERICK H. S. Haw-
LEY, Pretoria, South African Republic. The
invention so simplifies and cheapens the work of
erecting metal ceilings that the plates or panels
can be quickly and systematically laid upon a
foundation consisting of two series of furring
strips, one series being at angles to the other
series and the upper series resting upon the
upper surfaces of the furring strips of the
lower series. Thus, it is no longer necessary
to recess and interlock the strips.

DOG-MUZZLE.—WiILLIAM McMaNus and
CHARLES N. DiLaTusH, Hagerman, Idaho. The
dog-muzzle has a body, the front part of which
is extended forwardly under the mouth of the
dog to prevent the dog's taking food. The
body is held in position by a strap which passes
over the head and is fastened to a neck-strap.
The device is particularly intended for use on
sheep dogs in the West, in which districts the
sheep ranges are poisoned to exterminate
coyotes.

Designs.

BELT.—LoU1s SANDERS, Brooklyn, New York
city. The leading feature of the design is to
be found in diverging points extending above
and below the longitudinal edges of the body
section of the belt at the back, producing a
bodice effect at the rear central portion of the
belt.

BUTTON.—Moses B. SHANTz. Rochester,
N. Y. The obverse of the button has a spheri-
cal center with connected apertures and is sur-
rounded by a circular rim arched in cross sec-
tion to form at its inner edge a circular joint.
The outer portion of the rim is rounded oft
to the reverse of the button. At its middle por-
tion this reverse is convex and is slightly
dished to the rounded edge of the rim.

Nore.—Copies of any of these patents will be
furnished by Munn & Co. for ten cents each.

Please state the name of the patentee. title of

the invention, and date-of this paper.

Business and Personal {Uants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inguiry No. 3035.—For small rotary pumps for
moving the circulating water 1n gas engines.

** U. 3.” Metal Polish.
Inquiry No. 506.—For lightning rod fixtures.

Indianapolis. Samples free.
Motor Vehicles, Duryea Power Co., Reading, Penn.

Inguiry Nn. 307.—For parties to make special
needles from drawings, ete.

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

Inquiry No. 30N.—For information as to photo-
graphic paper-coating machinery.

Yankee Notions. Waterbury Button Co.. Waterb’y, Ct.
Inquiry No. 509.—For manufacturers of a ma-
chine tor printing, developing, fixing and washing bro-
mide paper from a continuous roll of paper.
La Porte Watch School, La-Porte Ind. Catalogue free.

Inquiry No. 310.—For a device for burning garb-
age in private houses.

J. 8. Mundy, Newark, N.J.
511.—For spring motor fans.
Amer. Hdw. Mtg. Co.,

For bridge erecting engines.
Inquiry No.

Dies & Special Machinery.
Ottawa, 111

Tngq 512.—For manufacturers of feather
renov.umg muuhmea

Machine chainof all kinds. A. H. Bliss & Co. North
Attleoboro, Mass.

Inquiry Ne. 313.—For imanufacturers of soft
Swedish iron tor making small magnets.

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

Inquiry No. 314.—For second-hand machinery

;iea:llers handling a Y-inch acrew cutting, foot power
athe.

Sheet Metal Stamping: difficult torms a specialty.
T'he Crosby Comvpany, Buffalo, N. Y.

Inquiry No. 313.—Forset of castings 1 h. p. marine
gasoline engine.

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

Inquiry No. 3'6.—For manufacturers of seamless
tubing having inside diameters from 4-16 to 6-16 inch,
nesting and closely titting the next size larger.

Our number 4 Catalogue of Automobile parts, write us,
Standard Welding Co., Cleveland Ohio.

Inquiry Neo. 317.—For machinery for drying fruits
and vegetables.

Rigs that Run. Hydrocarbon system.
Louis Motor Carriage Co., 8t. Louis, Mo.

—For atilter to tilter and clarify

Write St.

Tuquiry No. 518.
vegetable oils.

SA WMILLS.—Variable friction feed. Send for Cata-
logue B. Geo. 8. Comstock, Mechanicsburg, Pa.

Inguiry No. 519.—For manufacturers of the Ser-
pollet boiler,

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

Inquiry No. 520.—For a machine for makmng ice
in small quantities adapted for hotel and family use.

Machinery designed and constructed. Gear cutting.
T'hre Garvin Machine Co.,14Y Varick, cor. Spring Sts.. N.Y.

Inquiry No. 53:221.—For manufacturers of springs
similar to clock springs 3 or 60 teet iong, 14 inch wide
by 45 minums thick.

For sale and introduction in Scandinavia, of Ameri-
can goods, any and all. Apply to O. P. Jespersen and
Sonner, Copenhagen, Denmark.

Inquiry No. 322.—For dealers in ornamental bas-
kets made by Indians in Canada.

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

Inquiry No. 5323.—For machine for carding hair
for mattresses.

The best book for electricians and begmners in elec-
tricity is ** Experimental Science.” by Geo. M. Hopkins.
By mail. $4. Munn & Co., publishers, 361 Broadway, N. Y.

Inquiry No. 324.—For partiesto make a combina-
tion watch charm and match lighter.

Sheet Metal Novelties. Articles and S’tampings of all
sizes. Toolsand dies manufactured on contract. Ad-
dress Standard Stamping Co. Cor. 7th & Hudson Sts.,
Buffalo,N. Y. U.S. A,

Inquiry No. 525.—For manufacturers of type-
writer ribbons before they are inked.

FOR SALE.—Patent of Saw-Mitering Device, a com-
bination folding tool. Bisects all angles automatically.
Miters plain, circular. segmental and radial work.
James Lumsden, P. O. Box 72, North Tarrytown, N, Y.

Inquiry No. 326.—For manufacturers of the oscil-
lating steam engines or castings of them.

Moistener and Sealer. For moistening and sealing
stamps, Envelopes and Labels. Patents for sale or on
royalty. Excellent chance for manutacturer with
facilities for introducing a useful device. Address,
CHAS. L. VOSE, Westerly, R. 1.

Tnquiry No. 3227.—For manufacturers of Monarch
wire cutters.

WANTED.—An experienced specification writer and
patent expert having a thorough knowledge of the
patent practice and preferably one competent to handle
electrical cases. Munn & Co., Solicitors, Office of
SCIENTIFIC AMERICAN, 361 Broadway, New York.

Tnquiry No. 528.—For the makers of the * Becker
routing machine.”

HELP WANTED.—By a manufacturer in Central New
York, a thoroughly competent man to take charge of
woodworking department, running on hard and soft
wood parts for agricultural machinery. Must have had
practical experience with modern machinery and in the
handling of a large number of men. State experience,
age and give reference. Address Foreman, P. O. Box
3, N. Y.

Inquiry No. 329.—For manufacturers of small
nails or hooks such as are driven into kegs to keep the
hoops on, and are short enough to notreach through
the wood.

HELP WANTED.—By a manutfacturer in Central New
York, a competent man to take charge of pattern De-
partment, making both wood and metal patterns. A
A man who has had charge of metal pattern work for
malleuble iron foundries and who understands the
economical finwshing and gating of patterns preferred,
Give age, experience and references. Addrcss Pattern
Maker, P. O. Box 773, N. Y.

© 1901 SCIENTIFIC AMERICAN, INC.

Patent for Sale.—American rights to patented pocket

warmer. A pronounced success in England. Strongly
recommended by the medical profession. Kasy to
manufacture. Sell on sight. Protit large. W. H. Tho-
massen, 417 W. 22d St., New York.

Inquiry No. 330.—For information as to the pro-
cess of lead burniny.

Inquiry No. 331.—For manufacturers and dealers
in foot power machinery, such as used by lapidarists.

Ingquirv No. 332.—For manufacturers of cork-
making machinery to be operated by power.

Inquiry No. 533.—For manufacturers to
small stampings.

make
Inquiry No. 534.— For

‘“ Hawk Brand tool steel.”
Inquiry No. 533.—For dealers in Crookes bulbs.
Inquiry No. 336.—For a mechanical digger or

plow in combination with a traction engine to be used
in wheat sowing.

the manufacturers of

Inquiry No. 537.—For
engines.

Inquiry Neo. 33S.—FKor manufacturers of paper
fiber suitable for trunks.

good and cheap wind

Inguiry No. 339.—For manufacturers of stills for
the distillation of water on a coumercial basis.

Inquiry No. 5340.—For manufacturers of trunks
and bags and tools for the making of the same.

Inquiry No. 341.—For manufacturers of trunk
and bag trimmings. hinges, locks, covering, etc.

Inquiry No. 342.—For dealers in or partics to
make a seamless bag such as is used bysaltand sugar

works.
Inquiry No. 543.—For manufacturers of lime
burners to burn a substance in a powdered torn.
344.—For manufacturers of milk

Tnquiry Ne.
pails.

t‘Vluquiry No. 345.—For manufacturers of novel-
ies.

Inquiry No. 346.-For summer resort attraction
such as ‘*=hoot the Chute.” * steepiechase,” * Dante’s
Inferno,” Merry-go-rounds,” etc.

Inquiry No. 547.—For a water fountain and figure
for a New York village.

Inquiry No. 348.—For machine for engraving
monograms and intials on glass or chinaware, not
by grinding.

Inquiry No. 5349.—For a process for treating iron
castings to prevent rusting ; not galvanizing or plating.

Iuquiry No. 350.—For machinery for alluvial
vlacer work ; also for underground goid-extracting ma-
chmery
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HINTS 'TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not for 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; sorrespondents 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-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

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

Scientific American Supplements referred to may be
bhad at the office. Price 10 cents ¢ach.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8172) L. W. says: 1. If heat under

pressure enveloped a boiler, the temperature
being maintained, would its steaming power be
increased, and if so what is the proportion of
the pressure to the heating power? A. Yes.
The heat would be imparted to the boiler if its
temperature should be greater than the tem-
perature of the boiler. The pressure depends
upon the kind of material used to convey the
heat. 2. What is the proportion of the in-
crease in volume of air under increased tem-
perature? A. Air expands by heat in the ratio
of the absolute temperature. The absolute
temperature below zero Fahr. is 460°, to which
add the higher temperature and divide by the
initial temperature, plus 460°. Thus the abso-
lute temperature of 50° is 510°, and if the air
is heated to 200° the absolute temperature will
be 660°, and 660/510 =1.294 the new volume.
3. Could hot, or expanded, air be practically
employed as a motive power? A. Air expanded
by heat is used as a motive power in hot-air
engines. 4. What is the temperature about
of a briskly burning hard coal fire? A. Tem-
perature of a strong coal fire is from 2,000° to
2,500° Fahr. 5. What is the greatest tem-
perature obtainable from the flame of a kero-
sene lamp‘? A. Temperature of a Kkerosene
lamp is from 1,600° to 1,800° Fahr.

(8173) C. C. S. asks: How is it possi-
ble for the different phonograph companies to
make such loud records? I have experimented
with all kinds of machines, but cannot make
one anywhere near as loud as I can buy. I
think electricity is used to record the sound
waves. A. It is not at all strange that a
man whose trade it is to make records can
make louder ones than an amateur can. We
are not informed as to the secret process em-
ployed by different companies to make better
records than their competitors.

(8174) J. H. White writes: I have
seen an account of a supposed suck-hole in a
certain creek in Kentucky, which upon investi-
gation proved to be a huge lodestone, about
fifty yards long and six inches wide, from
which men were rescued with difficulty while
swimming, and which held dogs with such
power that they never came up. If this is
true, is it not a manifestation of a force radi-
cally different from electro-magnetism? Can
you explain the phenomenon? Will you please
inform me where I can purchase a lodestone”
A. If this is true, it is indeed unlike anything
hitherto known on earth. No lodestone ever
bhad any power to attract the human or canine
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body. We cannot offer any suggestion in ex-
planation till the report is found to be true.
Lodestone is an ore of iron which exists in
great quantities in our country, and can be
bought of any dealer in specimens of minerals.
You can find plenty of specimens at the uni-
versity in your city.

(8175) J. H. Tripp asks: What is
meant by “weight per mile ohm”? We find this
expression repeatedly used in wire catalogues,
as: Weight per mile per ohm, 5,500 to 5,800
pounds. A. That a wire one mile long and
having a resistance of one ohm would have the
weight given.

(8176) W. M. M. writes: I claim that
the direction of armature of a multiple-
connected motor cannot be changed by simply
reversing the direction of current through the
armature ; but direction of armature can be
changed only by reversing direction of current
through the field. A. The direction of rota-
tion of an armature is reversed by reversing

the current through either the field or arma-
ture, but not through both.
(8177) C. T. P. asks: 1. What are

‘“‘electric gases’ in connection with boiler ex-
plosions? A. If gases from the decomposition
of water accumulated in a steam boiler, they
might be called *‘electrical gases.” e have
no personal knowledge of the formation of any
such gases. 2. Is it dangerous to ground a
telephone wire on a pipe running to a steam
boiler? A. We can see no reason why it should
be. 3. Would it be dangerous to put copper
rivets or copper pipe connections on a boiler
or on a digester for boiling fats with lime
under 120 pounds pressure? A. There are in
some fats acids which will act upon copper and
form compounds at the expense of the copper.
Thus the tube would be eaten away and in
time become weak. It might then burst from
the excess of pressure above what it could
stand. 4. Would the copper against iron form
electricity and dangerous ‘‘electric gases”? We
have academic information that they will, but
have been unable to find any practical engineer
who will concede that there is anything in it.
A. We do not apprehend anything of the kind
is likely to happen.

(8178) O. P. McK. asks: Is there such
a thing as electro-plating copper plates with
a steel plating, or is there any plating for
copper that it harder than copper itself? A.
The operation called ‘‘steeling’” is really coat-
ing a softer metal with iron. There are sev-
eral metals harder than copper which can be
deposited upon a surface of copper. The pro-
cesses are given in Langbein’s ‘‘Electro-Deposi-
tion of Metals,” price $4 by mail, a full and
reliable treatise on the subject.

(8179) W. M. D. asks: 1. What is the
cost of magnetizing steel blocks 1x 15 inch,
and how long will they keep their strength? A.
Steel magnets are best made by sending a cur-
rent of electricity around them. Make a coil
of wire large enough to pass the bars through
and connect to a battery. Pass the bar to and
fro several times through the coil. If prop-
erly taken care of, the magnetism will be re-
tained. See SCIENTIFIC AMERICAN, Vol. LX.’
No. 16, price ten cents by mail. 2. Is there
any way to register daylight? A. There are
several forms of sunshine recorder in use. Any
of these will give the time during which the
sun has shone while it has been exposed. See
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 277,
336, 369, 554, 662, 1156, price ten cents each,

for illustrated descriptions of these instru-
ments.
(8180) J. G. Von H. asks: 1. How

large a spark from a spark coil is it necessary
to have to excite a wire, say 1,000 feet away,
with the Hertzian wave as used in wireless
telegraphy? A. A Ruhmkorff coil is required
for wireless telegraphy. While exact data are
not at hand, it is probably near the truth that
a spark coil giving a spark of omne-half inch
in length will transmit 1,000 feet. 2. Will a
disruptive spark from a static machine excite
a distant wire like the spark from a spark
coil? A. A static machine may be used as a
transmitter.

(8181) F. H. P. asks: Will you please
state in the inquiry column directions for mak-
ing an electrical heater? The system is the
Edison three-wire, direct current, 110 volts at
half ampere. A. If you wish but one-half an
ampere to flow through your heater, it will not
have much heating power. However, to make
it, take about 625 feet of No. 26 iron wire and
arrange it so that the turns do not touch each
other. They must not touch anything which
can be set on fire nor rest on any metal at
any point. Asbestos is used to prevent the
wire from coming in contact with the metal
frame which must be used to support the
wire.

INDEX OF INVENTIONS

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

APRIL 23, 1901,
AND EACH BEARING THAT PATE.

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

Abrading machine, J. M. Nash.......cu.... 672,511
Accumulator battery, P. Marino...eeeniiiit 672,563

Foot and
Power

N s‘ar” Screw Cutting

Automatic
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Feed

FOR FINE, ACCURATE WORK

Send for Catalogue B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N. Y., U. S. A.
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FOR LIGHT AND MEDIUM WORK

this new 14 inch

«__B. F. BARNES

% right Drill is several laps ahead of any
other drill on the track. It will drill from
1/16 of an inch up to 84 of an inch and is a
strong, well built, durable tool.

It doesn’t cost a whole lot either. De-
tails are yours for the asking.

B. F. BARNES COMPANY, Rockford, Ill.
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Prices reduced for
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Brooklyn: 504 Fulton St.
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Acetylene Gas Lighting

Reduced to the most
Eflicient, Safest, Simple
and Economical Use.

‘We guarantee our machines per-
fectly automatic in action, to ex-
tract all the gas from the carbide,
and absolutely no over production
or loss of gas. Approved by the va-
ire Underwriters.
Standard sizes 10 to 150 lights.
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Ex

Niagara Falls. N. Y. and Canada.
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BICYCLE TIRE REPAIRING.— THE
Mending of Single Tube Tires.— A practical a ticle illus-
trating the method of inserting
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d the use of puncture bands.
talned in SUPPLEMENT 1102,
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Griswold Building,

New Works,

33-35-37 Union St.,

NEW HAVEN,

CONN.

Amalgamator, L. Mayhew......... 672,739, 672,740
Amalgamator, Ghiglieri & Schofield......... 672,524
Antirattler and thill coupling, combined,

E. Jarrell........coiiiiiiiiinennnnnns 672,775
Anvil, 0. P. Wilcox................ 672,580
Automobile driving gear, P. Steinbaue 672,718
Axle fastening, C. Kuchenbrod...... 672,560
Axle spindle, wagon, H. Stockman. . 672,606
Back pedaling brake, C. O. Barnes......... 672, 610
Bag. See Laundry bag.

Baling press, J. S. Tuttle, et al............ 672,687
Balls, etc., machine for manufacturing, J.

Bornemann .............c000000. . 672,664
Basin casing and cover, catch, J. Banw 672,868
Bearing and boxing, roller, Wood & Doug

e 55000000800 000000003500000000000000 672,659
Bearing, lubricating, P. Thomke........... 2,4
Bearing, roller, Wood & Douglass......... 672,660
Bed crib attachment, J. E. Hawkins....... 672,766
Bed, folding, L. W. Welch................ 2,813
Bed, sofa, N. P. Bradish...

Bed spring, A. M. Sorey..
Bedstead, E. M. Antisdel...
Berth, self leveling, J. H. &
Bicycle frame, A. Mayerson................
Bicycle package carrier, C. W. Smith.
Bicycle pedal, A. Braddock.......

Bicycle saddle, P. W. Tillinghast

Bicycles, attachment for carrying rifles,

etc.,, on, G. T. Speir............cccvvutn 672,540
Billets, manufacture of, W. B. Hughes 672,773
Billiard cue, H Mereuess Jr. 672,646
Blind, window, S. Smith..... 672,574
Blower or pump, E. A. Osborn . 672,803
Boiler flue cleaner, A. Gronvald... 672,733
Boiler furnace, steam, W. Kent.. ... 672,781
Bolt cutter, S." S. Bolsinger................ 672,869
Boots or shoes, machine for assembling inner

soles, uppers, linings, and counters of,

C. W. King.................. 672,624, 672,676
Bottle stopper, measuring, T. N. Jayne.... 672,850
Bottling establishments, device for hoisting

and transferring bottled beer in, Lieber

Meimberg.........cooiiiiiiiiiia., 612,788
Boutonniere, T. L. McCormack............. 672,797
Box and ﬂoor, combined, C. 0. Wickersham 672,725
Brake applying mechanism, A. Flowers.... 672,758
Bridge, revolving lift, J. P. Cowing......... 672,848
Broom holder, R. L. Edwards........ .. 672,599
Bucket, W. Benzing................. .. 672,520
Bucket and hoop therefor, C. S. Reams .. 672,808
Buggy seat, E. A. Gregory.......... .. 672,560
Building ventilator, C. H. Miller . (72,488
Bundle carrier, W. . Moore. . 072,857
Button, collar or cuff, G. B. Gre: 672,619
Caisson, W. H. Mckadden................. 672,858
Calendar and advertising device, combined,

J. Fulmer..........ciitiiiiinnnnnnnnnn 672,549
Calipers, E. Raus............. 672,493
Camera-holder, W. V. Esrmond 672,703
Can capping machine, C. L. Baender.. 672,749
Can closure, milk, E. Mills, Jr....... 672,791
Cane loading machine, J. D. Martinez 672,789
Car, compartment, J. B. Strauss.... 672,864
Car, railway, L. G. Montony........ 672,561
Car side bearing, H. M. Perry 672,648
Car wheel, C. B. Voynow............ 672,812
Carbureter, W. S. Johnson................. 672,507
Carbureter, J. M. Goldsmith 672,854, 672,855
Cardboard or pasteboard box, F. T. Austin.. 672,726
Card cutting machine, D. E. Hunter...... 67 2526
Card trays together, device for handling

several, W. Dodd...............o.un 672,522
Cards, etc., adjustable pa 5

C. V. Styles.........coiviiinin... 672,686
Cards, etc., feeding mechanism for, D. L

UNEET & vneereneerenanannenensnsenennn 672,529
Carding engines, apparatus for stripping re-

volving flats of, Jones & Heaps........ 672,674
Carpet sweeper bails, device for attaching

handles to, J. W. Shanaban............ 672,810
Carriage, horseless, E. Sanchis............ 672,713
Carrier. See Bundle carrier.

Cartridge, M. £ ) 1 DA 672,514

Cash registering machine, J. Perrott...
Caster, Neuberth & Ill..................
Casting ingots, means for, A. J. Lustig..
Catafalque, folding, A. M.
Catapult, Bachman & Fisher...
Chain, L. E. Jacobus...........
Chamber vessel, H. Hinckley....
Change maker, S. T. Fisk...........
Cigarette machine, G. A. Jasmatzi

Cigarette mouthpiece applying machine
5 Beeman. ..
Clasp, C. E. Mixer..

Clasp, C. A. Barrows
Cleaner, W. H. Anderson
Closet cisteru and valve therefor,
Closure, F. H. Smith
Cloth board, A. M.
Clothes line holder,
Coating with molten metal

apparatus for
handling sheet metal plates during the
process of, J. Baxter et al
Cock, ball, F. F. Flagg.........c.c.ccvuvn.
Cocks, valves, etc., arrangement for operat-
ing, Feldmann & ISorach...............
Coffee or tea pot, 1&. Landvoigt

S w.

Comb cleanm C. Fleming, Jr.

Combing machinp attachment,
Tunstall

Combing machine dabbing brush mechanism,
Layland & Whitehead.................

Commutator brush and brush holder, R. Lun-

Coin contro]led mechanism,

(1 55660006000 0000000000008 0000000000
Commutators, means for protecting, A. D.

Baldwin ...........cooiiiaiiiia,
Concave, J. N. Kailor

Condenser, exhaust head,
Conduit capping, interior,
Copy holder, W. .J. Burt..................
Copying press dampener, roller, G. C. Hoff-

611 150000 000000000000000000830600000600
Corkscrew, J. R. Murphy..................
Corn husking and shredding machine, A.
Van (B oaoooa000dn00to00an00a800a006
Cotton press, cylindrical, W. G. Long......
Couch and chair, "combined folding, A.
(&5 {5 0V G 5 55 0000000 090 0.0 000000 A0 0 00
Crane, traveling, F. ". Tannett-Walker. ..
672,576,

Crate, shipping, .J. (. Jentgen............
Cream separator, centrifugal, T. C. Robert-

som et Al ....... ... i iiiiiiiiieianen
Cultivator disk, .J. R.. Newton
Curtain and blind support, combination, W.

(T 58 6000006008360 006600a006600000
Door fastener, A. Burson.....
Door securer, M. B. Brooks
Drill.  See Grain drill.
Drill casing extractor,

Wilson & Loy

Dye and making same, wool, K. Schir-
116 (P SR 06606 000000000003060000600
Dyeing, ete., apparatus for, W. Mather.

Eccentrie, C. Linstrom
Electric distribution system, Hubbard &
Chamberlain
Electric light apparatus, D. M. Moore. .
Electric light vacuum tube, D. M. Moo
Electric lighting system for railway cars,
J. Guillott
Electric lighting system for railway trains,
o Guillott. ...
Electric switeh, .J. Reid,
Electrical conductor, W. A. Markey
Electrical switch, W. F. Bossert

ing ships, ete., Spiller
Electrodynamic propulsion system, L. Rosen-

3 [ G 1 I 555 60000000000 0000000000000
Electrotherapeutic machine, coin controlled,
S. 00 B 5508000 0060008000000000.00
Elevator. See Hay elevator. Portable ele-
vator.
Fnd gate, F. M. Sturgis...................
Engines, means for preventing back firing
in internal combustion, G. H. Lloyd.....
Engines, oil pump for explosive, Frith
Macpherson .........coiiiiiieiienn
Engines, sparking
11514 S S 6 B G 6080006000 80680 0000 00000
Engines, vaporizing device for crude oil
explosive, F. Van Duzen...............
Extractor. See Casing extractor. Pen ex-
tractor.

I'eed water heater, W. L. Hill.............
I'eed water heater and purifier,
Schlieper ........c.ciiiiiiiiiiiiiiieen.

(Continued on page 285)
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. 672,491
. 672,566
. 672,447
. 672,811
. 672,434
. 672,774
. 672,483
. 672,618
. 672,776

672,472
672,793

. 672,815

672,584

. 672,468
. 672,862
. 672,590

672,763
672,663
672,835

672,600
672,446

672,807

. 672,757
. 672,578

672,786
672,604
672,727

. 672,558

672,679

. 672,589

672,750

672,484
672,796

672,501
672,562

672,602

672,677
672,735

672,494
672,536

672,440

. 672,439

672,473
672,814
672,714

. 672,645

672,643

672,603
672,452

. 672,451

672,877
672,878

. 672,513

672,449
672,588
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672,665

AUTOMOBlLE PARTS-

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

IN 0UR SEVEN FACTORIES we MAKE

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

ALL FOR AUTOMOBILE CONSTRUCTION
QUOTATIONS ON APPLICATION.

THE AUTOMOBlLE&CYCLE PARTS Co.

American Sheet Steel Company
Battery Park Building

New York

Manufacturers of all varieties of
Iron and Steel Sheets

Black and Galvanized

Plain and Painted

Flat, Corrugated and

«¢V* Crimped

Apollo Best Bloom Galvanized Sheets
W. Dewees Wood Company’s
Planished Iren

W. Dewees Wood Company’s
Refined Iron

Wellsville Polished Steel Sheets

New Microscope for Nature Study

and for use in the Examination of Ores,
Metals, Wools, Fibre, etc.

with 1 Ocular and
ee" Acme IIO in. objective giv-
ing power of about 100 diameters, 1 set o
12 prepared slices of insect parts and otber
iuteresting specimens, all in case, $16
ASsk yowr nearest Optician for zt.

Write for Circular.

Acetylene Gas Burners

Schwarz Perfection Lava Burner.
Highest awards in all Acetylene E?o alL J
sitions. Made of one piece of lava
fa,ult;less and ever| !/ one_tested and quar-

mieed. ¥~ Send for Price List.

NU lglovimg Sole Agents for
TNOKII,
Carbomzation the, U, 8z and

Perfect Alignment., ~ Canada.
M. KIRCHBERGER & CO.
50 Warren Street, New York.

THE AUTO-CARBURETTOR

made upon anew principle furnishes a reli-
able explosive mixture. Easy ignition and
greatest expansion. No pump required.
Uses any grade of gasoline with no waste.
Especiall y adapted to automobile and cycle
motors. Our customers say it is the best
Carburettor in the market. We make also
the Register Valve for controlling the
flow of gasoline or other fluids. Write us
for prices and booklet on Carburettors.
Gasoline and Steam Emzmes and Automo-
biles built to order and reé)
The Avery & Jenness Co., 60 South Canal SL. Chicago.

ARMSTRONG’S No. 0 THREADING MACHINE

Can be attached to bench or post.
Desiened for tbreading the
smaller sizes of pipe, iron or
brass, also bolts. Hastwo speeds‘
one for pipe % to 1 inch; th
1% to 2 mches.
ineclusive. he ar
Armstrong adJustable dles. Oth-
er attractive features. Send for
articulars. The Armstron
g. _Co., 139 Centre Street,
New York. Bridgeport, Conn.

INDUCTION
COILS for experi-

ments in X rays and
other electrical work,
¥~ Catalogue Free.

E. S. RITCHIE & SONS, BrookLing, Mass.
MAXIMUM POWER— MINIMUM COST.

fyouuse a pump for
beer. lard. acids, starch,
petroleum, brewer’s
g mash, tanner’s liquor,
cottonseed oil or fluids,
hot or cold. thlck nr thin

ou want to

TABER ROTARY PUMP
which does the most work at.
the least expense. Simp[v
constructed. Can be run at
any desired speed. Perfect-
ly durable. All parts are interchangeable. Needs no
skilled workman. Defects guaranteed. Catalogue free.
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S. A.

FOR VEHICLE AND
MARINE PURPOSES.

Nothing betteror more economical
than our four-cylinder motors, Pos-
sess every known point of excellence
Durable in every part. De-
tachable ignifers, heavy bear-
ings and shifting spark, water-
jacketed head. runs any speed

from 100 to 1300 per minute.
416 to 10 H. P. Fully guarantee;
Ground joints throughout.
Buffulo Gusollne Motor Co.,

Buffalo, N. Y., U. 8. A.

SENSITIVE LABORATORY BALANCE.
By N. Monroe Hopkins. This ‘“built-up’ laboratory
balance will weigh up to one R‘ound and will turn with a
quarter of a postage stamp. he balance can be made

by any amateur skilled in the use of tools, aud it will
work as well as a $125 balance. Tke article is accom-
panied by detailed working drawings showlng various
stages of the work. This article is contamgd in_SCIEN-
TIFIC AMERICAN SUPPLEMENT No. 4. Price 10
cents. For sale by MUNN & Co., 361 Broadway, New
York City, or any bookseller or newsdea]er.

Apply for Catalogue.

A Marvelous Machine!
Watch the wonderful work

an pe

Threads nipples of all sizes.
So swiveled that it can be
reversedand pipe cutoffclose
togrippers. Vise can beopen-
ed or closed while machine
» i8 in motion. Send for Cata-
g looue. THE MERREILL
MFG. CO 501 Curtiss
Street, '.l‘oiedo. Ohio.
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EASE orF REPAIR

i

You have probably seen the kind of tires

that riders swear at.

G & ] Tires are
always faithful in

the kind they swear by—
service and easy to repair.

A puncture has no terrors for the G & J
riders—no tools of any kind required.
Ask for G & J Tiresand do not be put off

with a substitute.

Art catalogue free.

G & J TIRE COMPANY,
Indianapolis, Ind.

FIPFFIFFFIPI IS IR

SATISFACTION GUARANTEED.

PERFECTED.

The apparatus embodies en-

@

lamps to town plants.
terion’’ stereopticons.

J. B. COLT CO.,,

Dept. S, 21 Ba.
Boston. Chic

tirely new principles.
automatic,
and operate. Next todaylight

e

»

2 Acetylene (jas (jeneration
éE in cost and quality.

Safe,
simple to install

Any capacity from table
Also high grade “Cri-

rclay St., New York.
ago. Philadelphia.

44444444444

:
%
?‘%;

MILLS FOR ALLMATERIALS.

ESTIMATES FREELY FURN,

SPROUT, WA
SEND FOR CATALOG NO

OUR BUSINESS 1S TO MAKE
MACHINERY FOR GRINDING
GRAIN, CRUSHING ROCKS AND
PULVERIZING ALL HARD SUB-
STANCES. WE HANDLE ALL
KINDS OF MATERIALS FROM COT-

TON-SEED TO RO0OTS AND HERBS,
BY AN UNEXCELLED PRO-
CESS. IF YOU WANT

ANY KIND OF A
MILL OR GRINDING

AND STILL SAVE

DEALWITH US ance AND v MONEY.

ISHED You wonr C/‘/ANGE.
LDRON & CO.
42) MUNCY, Pa.

DI o SMELTER |

Equivalent to

gleted and in operat

Reﬂninﬁ Comg)&nvv as
tion in Augus

dividend- paylnsz basis.
share and of the

DOUGLAS,

BANKERS

66 Broadway and

(‘hxcago. “ The Fisher’
St. Louis, “ The Securi

New Haven‘, Conn.
(Ancmnntl. ¢
St.Jobn, N
Montreal, Can..
uondon ,Eng.,

The Unio

U The T

The Union Consolidated 0il Co.

with over 17,000 acres of valuable proven oil lands,
and a monthly production of 3,400 barrels.

onthe entire amount invested in its stock; the

Standard Smelting & Refining Co.

with its plant 0 f 250 tons capacity now under active
construction in Yava{)m County, Ariz., to be com-

ividends and immediate profits than any mining or
industrial investment now before the public.
are kiscal Agents for 8 mining companies, of which
4 Are Paying Regular Monthly Dividends.

The Union Consolidated Oil Company will begin
dividends in May, and The Standard Smelting &
the other two rapi

of the former Lom]panv is offered at 173§ cents per

atter Company at 40 cents per
share, both full paid and non-assessable; or the two
In Combination at 55 Cents Per Share.

Prospectus of each Company, latest reports, sub-
- seription blanks and full particulars on application.

Members New York Consolidated Stock Exchange,

BRANCHES:

O] levelnnd, *‘ The Cuyabhoga ” Buildin,
Boston,  The International Trust Co » Building.
Philadelphia, * The Betz”’ Building.

Harntord. Conn., *“ Hill's
“ Fu‘sL Nat. Bank ” Bldg.

. B..“The McLuugh]m » Bulfdmgs.
“ The Temple ” Building.

Over 2% Monthly

on in August, promme larger
We

800n as its S]lant is in opera-

y approaching a
A limited amount of the stock

LACEY & CO.,

AND BROKERS,

17 New St,, New York.

’ Bm]dmg
ty ” Building.
Block.”

n 1'rust ’ Buildin

rafalgar ”’ Buildings.

_J

‘' HOT BATH

IN ONE MINUTE "
ONE CENT.
Moses, by the aid of a rod,
struck arock and got cold wa’
ter. You by the aid of a
Humphrey Crescent Heater
strike a _match and get hot
water. They require no com-
plicated piping, simply convect

- with water and gas in your
| bathroom. Guaranteed.

HUMPHREY MFG & PLATING CO., Kalamamo, Mich.

Write for Booklet.

"NEW GEM §aF
—:/_BES

WS,

ETY RAZop
IMPOSSIBLE

TO CUT THEFACE.

T AND SIMPLEST SAFETY

EVER DEVISED. A0LNALHINERRJURED.

WE GUARANTEE

AND KEEP THEM SHARP FOR ONE YZAR
PRICE $2.00 POSTPAID.

SEND

FOR [LLUSTPATED PRICE LIST.
THE GEM CUTLERY CO.
ITREADE ST NEW YORK,

Feed “ater purifier, N. L. Hayden
Feeder for steam boilers, automatic water,

A. L. Hein
Fence machine, automatic, J. Harris. .
Fence post, Mullenix & Driver

Feed water heater and purifier, E. R. Stil- oz, 497\ masmmgwsmss&swweg@swm

«_The ‘“Khotal’’.»
Blue Flame Oil Stove

Itiles, follower clamp for document, D.
Hunter ........ccciiiiviiiinenns 672,530
Filter press, J. Critchlow 672,505

Filterr press, R. C. Congdon 672,592
Irilter, water, A. W. Bodel 672,846
' Finger ring tray, W. Loeb.. . 672,561
Firearm magazine closure, Kj

dersSON  ...cuvveiernnsrennnennnnnnanns 672 783
Fire escape, J. M. Woodruff . 672,544
Fire escape, J. Jennings...... . 672,623
Flue cleaner, R. A. Rung........ 672,570
Flue cutter and roller, J. Mackenzie..... 672,448
I'olding chair, legless, H. W. Potteiger.... 672,683
Folding stand, L. P. Halladay.........
Friction roller, J. F. McElroy.......

Fruit grading machine, S. McGarvin
Fruit juices, device for extracting,

Taylor ...vieieienernenencnsoacennnnns
Furnace, R. E. Davis................c....
Furnace tapping device, electric, O.

8 1) 1 672,60
Galvanlc battery, C. B. Schoenmehl.. 672,715
Game apparatus, R. C. Brown........ 672,821
Game, bagatelle, H. W. Hoops, Jr. 672,771

Game board, L. L. Lounsbury..
Game piece, J. W. Gedney

Garment and hammock, combined, -

Jey i it
Garment fastener, W. G. & L. Pfeiffer.
Ga r mt hanger, F. P. Johnson
Garment ,union, J. Conley................
Gas and coke, apparatus for the manufac-

éure of illuminating, E. R. Besemfel-

L= N
Gas burner, C. F. Allen.....
Gas burner, Bennett & Jones
Gas burner, acetylene, C. T. Willson

672,502, 672,503

Gas burner, incandescent, C. W. 'I‘aylor 672 722
Gas or gasolene engine, J. Doorenbos...... 72,615
Gate. See End gate.
Gate, H. L. Mitchell..................... 672,792
Gearings, compensating, Kramer & Blum... 672,784
Gearing, variable speed, L. Jones, Jr........ 672,779
Glass articles, blowing necked, H. Semple.. 672,717

Glassware blowing machine, H. Semple.... 672,716
Glove fastener socket member, J. R. Smith. 672,496
Grain distributer, R. Galloway..
Grain drill, E. 0. Edwards......
Grain drill, Denyes & Schutt.

Grate, A. C. Fletcher..........ccovvvennnnn
Grinding harvester sections, mechanism for,

J. H. IKennedy......cooviiiiieiieinnnnns 672,675
Grinding machine, A. Johnston.. 672,557
Gun, machine, F. Alessi.................. 672,690

Gutter hanger and screen retainer,
Daniel ... .. ittt
Hair crimper,
Hair fastener, L. Bassett
Hammer, pneumatice, J. Dunlop 2,
Hammer, shaft upsetting, .J. P Harrington. 672551

Hammock and accoutrements, combined,

Conley ...ttt i 672,731
Hanger. See Garment hanger. Gutter

hanger.

Harrow, disk, J. Lindstrom............... ,672 485
Hat fastener, M. B. Mosher 672,708
Hay elevator, W. McMeans 672 799
Hay fork, F. A. Howard. 672,772
Heater, J. R. Vance. 672,688
Heating apparatus, J. l 672,509
Heating device, A. D. Campbell............ 672,876
Heel trimming machine work rest, E.

Canedy ...eiieiiiiciieoiiiiitotiaanans 672,834
Hinge, spring, Cooper & Kirkpatrick...... 672,521
Hobby horse and tricycle, combined, F.

BlacKk ....viviiieeniennrenncecnconnnas 672,438
Hook and eye, W. Robinson........ 672,652
Hop drying apparatus, A. Blackie. 672,819
Horse detacher, W. S. Berry........ 672,818
Hose reel, R. D. irt....... 672,543
Hosiery supporter, S. Gardner 672,760
Hot air furnace, J. F. all..... 672,480
Hot air furnace, W. Wewers. 672,668
Hot-air furnace, P. W. Beech....... 672,845
Hydrocarbon burner, C. A. Rosier......... 72,684

Incandescent mantel support, M. Herskovitz 672,481

Insulated railway rail joint, G. A. Weber.. 672,608
Ironing machine for collars and cuffs,
smoothedge, G. E. Norris.............. 672,567
Jars, etc., aerating cap for, A. R. Bailey.. 672,692
Kinetographic apparatus, W. Reid.
672 672,711
Knob, door, G. E. Tyson............. 672,866

Knot tying implement, H. D. Coleman.
, 672,636
Toltz & Lipschutz.................. 2,
ceiling, Toltz & Lipschutz...
electric are, A. De Puydt..
Lamp, electric are, C. & J. Holmok
Lamp, electric incandescent,
Mignal ...ttt ittt
Lamp, gas, J. Franklin......
Lamp, street, V. H. Slinack
Lamp supporting device,
McAllister et al..........cooiiivvnnnnn,
Lamps, conductor and contact for electrical

Lamp,
Lamp,
Lamp,

glow, J. A. Halford.............cueuunn 72,639
Lamps, glower supporting plug for electric,

Van Vleck & Stevens................. 72,607
Lantern igniter, F. Meyrose.............. 672,790
Last for use in manufacture of rubber shoes,

. FL Parker..........oiiiiiiiiiiiis 672,647
Lathe, turret, Potter & Johnson. 672,742
Laundry bag, J. J. Tully.. 672,499
Legging, A. M. Lungard.. 672,635

Letter attaching device, 672,751

Lighting and heating apparatus,

GoodWin .....iiiiiiiiiiiii i .. 672,829
Lineman’s climber, P. S. Dumbolten .. 672,755
Liquid gage, A. Polldtsek.......... . 672,492
Lock,- P. V. Cornils..........ccovviiunnnns 672,594
Loom filling supplying mecbamsm, .

NOrthrop ...ovveviiiiinenneennenneennan 672,801
Machlnery, automatic stop for heavy, F. H.

............................. 672,847

wster

Mall bag cutching and delivering apparatus,
automatic, C. E. Locke

Mail box, W. D. Wright

Mallet or hammer, electric, C. D. Olsen.

Malt kiln floor section, R. Bohnen..........

Maltlng system, gravity pneumatic, P. Ren-

\Iangle, hand, W. H. Anderson..
Match box, Paul & Hilbig
Match safe, T. A. Bell

Matches, machine for unloading, .
Christ ..........iiieieiiniiiiniiinnns 672,591
Matrices and stereotypes of cell -
ducing, D. Lichtenberg-Madsen. . 672,534
Measuring cabinet, J. M. Kinnard. . 672,782
Medicated salt rock, C. O. Green et . 672,672
Micrometer gage, H. Isherwood............. 672,622
Mill. See Rolling mill.
Miner’s squib, E. ReesSe€..oeveereinrnennnns 672,650
Molding machine, S. H. Stupakoff .. 672,542
Mop wringer, Cody & Houwers... . 672,699
Motor, W. E. Rice........cooiiiiuiiiennnnn 672,458

Musical instrument pad holder, L. T. Haile. 672,444
Walker 7

Nail or spike, G.

Nut lock, T. W. Hine

Nut lock, P. Lahr............

0ils, oxidizing, A. S. Ramage..............

Package covers, fastening device for fabric,
R. C. Devine

scraping and cleaning machine, R.
Henkel ....... ...,
Paper feeding machine

Pan

vice, T. C. Dexter
Paper folding machines, automatic point

for, C. A. Sturtevant.................. 672,628
Paranucleoproteids, manufacture of trans-

parent products from impure, A. Spit-

L7231 672,541
Pasteurizing machine, N. D. Nelson........ 672,454
Pattern plate for folding and marking gar-

ment sections, P. J. Menahan.......... 672,487
Pavement, driveway, W. A. Mundy.. 672,681
Pen extractor, Van Wyck & Phillips 672,746
Pencil sharpener and eraser, combined, A.

De Waldo......ovviiennnnrneannnns 672,441
Pencils to memorandum or other books,

means for holding, M. Vernon.......... 2,723
Photographic negative washing apparatus,

Orr & Smith.....c.oviiiiiiiiiieeneannns 2,605
Pintle forming die, R. F. Semple........... 672,873

(Continued on page 286)

‘ Cylinder Gasoline Ma-

“) The only reversing and self-

672,668 |

1

Wi«
1l

Write for Free 1lustrated Book G.

A PLEASURE LAUNCH

Must have speed, combined with safe
and reliable power; she must be built
n lines ot grace and beauty. The
ecreation” covers these require-
ments In its use you are tranquil ia
mind, body and estate, no fixin,
ﬂgunng upon “her going.” Min muln
welght, maximum 1power economy of maintenance.
Throttie speed regulator. Write for circulav “8.”

WESTERN GAS ENGINE CO.. - -

Our }%

MISHAWAKA, IND,

‘Specialty:

Knock-
Down

Boats of any
description.

AMERICAN BOAT & MACHINE CO.
ROW, SAIL AND PLEASURE BOATS,

Marine Station. ST LOUIS, MO.

OUR MARINE MOTORS

aRe GUARANTEED To

GIVE SATISFACTION.
Durable in Construction and
Easy and Safe in Operation.
B®Send for Catalogue and
% tigate our clat

TRUSCOTT BOAT MFC. CO.,
St. Joseph, Mich., U. S. A.

generates gas from common kerosene.
quart of water in two minutes and cook a dinner quickly.
can be regulated to an
and no asbestus substitute.
tal, being made of brass ot superior finish and excellent work-
mnnship A child can operate it.

The “K
combustion is perfect; no smoke, no smell, no soot deposit on
pots and pans.

Picture shows smallest size, 8 ins. high, weight 56 1bs. Price
$3.75. Made in sizes large enough to cook a course dinner.

THE HYDROCARBON BURNER CO., 197 Fulton St.. New York
Boston, Mass.: Globe Gas Light Co., 77-79 Union St,

33‘?’6‘??3’3’ L L1 Wﬁw FETITIITIITSTIIVIIIIISEISE

{FOR HOME oR CAMP OR YACHT)

It will boil l%
1t has no wick
It is strong, durable and ornamen-

desired degree of heat.

hotal” costs little to buy and little to run. The

W??ﬁ‘ﬁ’ﬁ???????f?????

| %

PROSPECTIVE BOAT BUYERS.

By constructing your boat
from a set of my Boat

Building Materials more
than one-half the boat fac-
tory’s price can be realized.
Also economize freight 500

er cent. Launches, Sail and
ow Boats, Gasoline En-
gines. Catalog free.

Send 3c. for catalog of
Monarch Marine
Casoline Engines
34 to45 H. P. $200 up.
Grand Rapids Gas
Engine & Yacht Co.,
Grand Rapids, Mich.

GERE GASOLINE ENGINES

PLEST BOAT ENGINES MADE

CABIN‘"OPEN BOATS

| ENGINE CASTINGS, BOAT FRAMES
“ GEO.H.GERE YACHTXGNCH Wks,
NEwW CAT FOR 4 STAMPS GRAND RAPIDS.MICHIGAN.

Have some money in

IF YOU

oavings Banks 37

that are paying you but three or four per cent., WRITE TO
US and we will show you our plan for the investment of your money where
it will probably net you 12 per cent. per annum.

- [ndustry I

a savings bank or have investments

assessable.

tion, April 6, of this paper.

The United States Steel Company

Has been established for two years. and we have one plant which alone cost us $250,000, but it is too
small to fill the orders for JUPITER STEEL CASTINGS.

The capital stock of The United States Steel Company is three million dollars, divided into
six hundred thousand shares, with a par value of $5.00 each. Every share is full paid and non-
Three hundred and forty thousand shares of this stock have been issued, and for
eighteen months a dividend of 12 per cent per annum has been paid on the outstanding stock.

The United States Steel Company has the sole right to manufacture JUPITER STEEL
CASTINGS, which are castings of the quality of forgings, and the NEAL DUPLEX BRAKE,
which is now in use on the system of the Boston Elevated Railroad and other roads.

To provide further capital for the enlargement of their plant, so that they.can supply the
demand for Jupiter Steel Castings and to build the Neal Duplex Brakes, the Board of Directors
have authorized the sale of ten thousand shares of the treasury stock at par ($5.00) per share.

We will be pleased to send to those who are interested in an investment a fi:.1 prospectus of
this company, together with a record of what has been accomplished in the past two years.

THE UNITED STATES STEEL COMPANY
143 OLIVER STREET, BOSTON, MASS.

See descrip-

The ‘“ Wolverine ”’ Three

rine Engine.

starting gasoline engine on
the market. Lightest engine
for the power built. Practi-
cally no vibration, Absolute-
ly safe. Single, double and )
triple marine_and stationary
motors from % to 30 H. P.
WOLVERINE

MOTOR WORKS,
Grand Rapids, Mich.

-
THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond. M.D. A val-
uable and interesting paper in which the subject is ex-
haustively treated from the following standpoints: 1.
The use of the c¢ycle by persons in bealth. he use of
the cycle by persons diseased. C(‘ontained in "SCIENTIFIC
AMERICAN
To be had at this office and from all newsdealers.

92 Centre St., New

York.
Branch Offices: § 38 Gt & ot T O o, L.

7,
‘/’,/////////1///// ®

© 1901 SCIENTIFIC AMERICAN, INC.

UPPLEMENT, No. 1002, Price 10 cents. | docks,

o o
And all kinds of WIRE ROPE, Manila, Sisal, Blocks, etc.

THE STEAM TURBINE; THE STEAM
En; ;i;ine of Maximum Simplicity and of nghesL Ther-

Efficiency. By Prof. R. H. Thurston. A valuable
series of articles having cuts of some of the more effi-
cient engines of Lhis type -the Parsons’, De Laval, Dow,
etc; with exhaustive tables ivmu thé result of tests
and much general data on the subject. Contained in
SUPPLEMENT Nos. 1306, 1307 and 1308, Price 10
cents each, For sale by Munn & Co. and all newsdealers.

CREAT POWER—-SMALL COST.

The maximum of strength, dura-
bility and safety, with the mini-
mum of cost that describes our
Holsting Lnglnes for ope- Y3
ration on Gasoline, 1) LS
tillate or Crude Of

’ ery part of the engine iy
| interchapgeable,  roon
| saves 1ts cost
I alone. Both fi

So[wyB) 103 pUag

Kanyas City, Mo,

A. LESCHEN & SONS ROPE CO.

MANUFACTURERS OF
LESCHEN CO0.’S PATENT AERIAL WIRE ROPE

TRAMWAY.

The only satisfactory Tramway on the market.
ESTIMATES ON APPLICATION.
MAIN OFFICE:

920-922 North First Street ST LOUIS

& Gasoline Ln[zlne Cu .y P. U, iSox 1114 a,

MO.

OF EVERY DESCRIPTION
ALL USES.
’”’//«/Illlf’&'f/l#llé'ﬂ[,f/ol/f/li 49 225n.uni0n 57, CHICAGO, ILL.USA




§5 mutxm American,

MAY 4, 1901.

Powerful, Responsive,
Durable and Eflicient.

“The Reeves”
Variable Speed
Countershaft

for securing any speed withoutl
change of belt or loss ot time. Es-
pecially adapted for all kinds of Iron-
working Machinery, [ron Lathes'
Planers, Boring Mills, shapers, etc;
Cement Machinery, Experimental
Machinery—in fact all kinds of ma-
chinery requiring a change of speed.
With it alarge increase and a better
grade of work can be proauced.

&= Send far hand.somely llustrated
catalogue ** S. A

REEVES PU LLEY CcO.
COLUMBUS. IND. U, S. A.

HIGHEST EFFICIENCY

attained in the

STOVER
GASOLINE
ENGINE

The best is always cheap-
est. Write for prices.

STOVER ENGINE WORKS, FREEPORT ILL.

THe MiETZ & WEISS KEROSENE

and GAS Engine

burns KEROSENE
cheaperand safer than gaso-
iine. Automatic, simple, re-
iiable” No electric battery
or Hame vsed. Perfecl."e
lation. Belted or direc

j coupled to dynamo for elec-
tric lighting, charging stor-

nse batteries and all

POWeEr purposes.,

o s

nd for

A, MIETZ,
19R-13% MoTT ST., ’\rw Yorxk.
Mmkt&CD London, }lamburg,Pans

The completion of the Gas Engine.
Throw away your bat-
teries and use them no /*®
more. The Autosparker
savesits cost many times
over during the life of
your engine. Address
MOTSINGER DEVICE
M’F’G CO.,

Pendleton, Ind, U.S.A.
or any gas enzine or
motor carrinze manufacturer

BACK“S GASOLIP?E ENGINE

Simple. Economical. Durable.
Suitable for all kinds of work.

Backus Water Motor, cheapest power known.
Write for circular and prices.
BACKUS WATER MOTOR CO,, Newark, N. J., U.S. A,

GASOLINE
MOTOR
For MARINE, VEHICLE and

BICYCLE MOTORS,
with Working Drawings.

LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass.

CASTINGS

GAS and GASOLINE

ENGINES

1-4 and 1 horse power
MARINE and STATIONARY.
Built inaccordance with the latest practice

in Gas Engine design. Also complete set
of castings. Write for particulars.

CLIFTON MoOTOR WORK
=2 233 E. Clifton Ave.. Cincinnati, Ohio

Motor Generators Bortorios Bors Storage

Batteries, etc.

your local electric supply
current is not the correct voltage
or character for charging your
batteries or operating any par-
ticular style of miachine vou may
have, we can provide you with a
motor generator that will eco-
nomically transtorm the avail-
able current to any desived vol-
tage or character. Advise us
what you wish to do and we will
give you particulars and quote
you on a machine best adapted
for your purpose.

The Holtzer-Cabot Eleclric Co., Boston,Brookline,Mass.

ACETYLENE GAS AND CARBIDE OF
Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments performed withit. A ‘most valuable series
of articles, giving in complete form the particulars of
this subject. Details of furnaces for ma.km%thu carbide,
as generators, gasometers, burners, etc. Contained in
ENT, Nos. 99N,
3, 1016, 1022,
1072, 1082,
~6, 110 4, 11 ..i-,
nd 1150. Pnce 10 cents each, by mail, from

this office, and all newsdenlers

HOT BLAST

WATER JACKET
FURNACES

FOR
COPPER ORES.
MATTE from SULPHIDES
AT ONE OPERATION.

UNION IRON WORKS, :
$an Francisco, Cal,, U.S. A

ICIENTIFIC AMERICAN SUPPLEM!

Pintle retainer, Norblad & Markham....... 672,490
Pipe coupling, W. F. Drew.......... .. 672,598
Pipe wrench, G. E. Stansbury. .. 672,461
Planimeter, E. J. Willi .. 672,581
Planter check row lever, corn, J. Kaylor.... 672,559
P’liers, E. N. Sperry et al............. .. 672,654
Pliers, Hobbs & Sperr, . 672,673
Plow, E. Preuss 672,649
Plow, combined turning and leveling, F.

Collins 672,762
Poison, safeguard fo

J. 672,840
Pole or shaft coupling, I. . 672,871
Polishing machine, K. D. “'oods .. 672,661
Portable elevator, W. (i. Adams. .. 762,471
Pulley, cluteh, . Newson....... . h72,800
Pump, F. C. Billings......... 672,435
Pump, C. L. Parker........ 672,537
Pump valve, Hack & Weir............c0u.. 672,551
Pump, wind and water power, E. Graham.. 672,762
Punching machine strap, R. G. Armstrong.. 672,585
Punching metal strips, machine for, J. S.

0 3 672,685
Quilting frame, S. S. Russell . 672,800
Rail joint, J. Booth.........cciiiiiiienenns 672,870
Railway appliances, actuating mechanism

for, automatic, S. W. Hoff............. 672,445
Railway brake, M. Vidie........... 672,632, 672,633
Rallway rails for splicing, forming ends of,

J. S, Holme....................

Railway signal, .T. D. Price.

Railway signal system, Hoffman &
Railway tie plate, J. W. Stephenson
Rasp, K. Kellermann....
Recorder, H. L. Arnold....
Reflector, street lamp, R. Thayer
Refrigerator and water cooler,
J. E: Bimm.......ooovviiiiiiiiiii..,
Register and ventilator, H. S. Hart........
Reservoir or basin, settling, W. P. Mason..
Rock, breaking, T. A. Edison..............
Rock breaking apparatus, T. A. Edison
Roller. See Friction roller.
Rolling machine, G. A. Gulowsen...........
Rolling mill adjusting mechanism, R. W
land-Smith .......... ... ... ... .l
Rolling mill, axle, J. Schinneller.
Rolling sheet metal, C. B. Cushwa...
Rotary cutter, Anderson & Hardart..
Rotary engine, W. H. Crowe
Rotary motor, E. M. Ball..................
Roving can, cordage can, or basket, G.
Perkins .............
Rubber boot or shoe sole,
Rulmg spindle, adjustable
Rulmg spindles, machine for spacing ad-
justable, D. E. Hunter................
Sash, combination sliding and pivoted win-
do“ A. J. Skillman...................
Sash, ventilating, P. & W.
Sa“, Bonis........... o0
Saw attachment, F. O. Helsten....
Saw machine, hack, L. H. Olmsted.
Saw set, J. Weseley

combined,

672,617
672,525
672,466

.. 672,516
.. 672,667
.. 672,610

. 672,700 | lator whlch shutls{gas oﬁ from main burner atan

672,874

. 672,804
. 672,724

672,528

672,527

Saw sharponlng 1mp19nwnt G. Y. Anderson. 672,691
Sawing machine, A. Tothill................ 72,498
Scaffold,: “indo“ J. T. iaunders... . 672,515
Scraper, \\'l]bf‘l(‘d, T. R. McKnight 672,798
Screen. See Shaker screen.

Seal lock, L. P. Jewett....vieeienreeennnns 672,736
Seal lock, G. R. Edgar . 672,853
Sealing machine, bottle, H. T. Gay......... 672,671
Seeders, harrows, etc., tooth for, E.

Schley ..oviiiiiiiiiiia ... 672,672
Seine pursing apparatus, 672,571
Separator, G. C. Hunter 672,531
Sewage, plant for disposal of, J. D 672,614
Sewer cleaning device, M. T. Connolly...... 672,593
Sewing machine needle, W. H. McLeod..... 672,682
Sewing machine, overseaming, J. Weir...... 672,467
Sewing machines, guide operating mechan-

ism for sole, F. E. Bertrand............ 672,611
Shade and curtain supporter, combination,

M. E. Kistler.......................... 672,677
Shaft and journal therefor, F. M: Kennedy.. 672,706
Shaft coupling, compression, S. Moltrup..... 672,794
Shafting, machine for turning, B. Dreyer... 672,872
Shaker screen, F. W, Bond................ 672,696
Shears, H. Crann...........coeuuveueennsnn 672,547
Sheet metal strips into tubular form, ma-

chine for bending, L. E. Whitehouse..... 672,689
Sheets, signatures, etc., machine for feed-

ing or gathering, E. F. Goodman....... 672,761
Shell for high explosives, L. Gathmann,

672,827, 672,828
Shell for shotguns, rifled bullet, P. O. El-

terich .......... . il . 672,824

Shells, safety fuse fo

. Gathmann .. 672,826
Shoe, L. Roadhouse... .. 672,569
Shoe, H. Ries................ .. 672,651
Show case, F. J. & .. 672,693
Sidewalk, W. L. (‘ald“oll ..... . 672,822
Sink, A. Plawin........... 672,805
Qkate, O. W. Everett.............. 672,756
Soldering iron, Arnaman & Loring.. 672,433
Spark arrester, L. L. Crump.......... 672,753
Spinning machine, A. Haenichen.... 672,443
Spoke fastening, E. T. Wheeler............ 672,747
Spraying apparatus or device, M. B. Brooks. 672,820
Square, M. Nicholls............coviiienen. 672,455
Stacker, pneumatic straw, G. K. Conner 672,73
Stair lift, J. M. Dodge........covuvnenn 672,823
Stay bolt, flexible, J. B. Barnes 672,852
Steam boiler, J. J. Tonkin............ 672,464
Steam boiler, reversible, T. W. Moran. 672,795
Stereoscope attachment, R. Y. Young.. 672,609
Stereotyping plate, F. A. Ringler. 672,859
Stove, gas, C. M. Stroud....... 672,844
Stove, hot air heating, J. F. 672,836
Stovepipe joint, D. S. Durall.. 672,548
Surface gage, S. H. Bellows............... 672,634

Switch. See Electric switch. Electrical switch.

Table or stand, H. T. Sidway
Tank heater, C. T. MecCarroll
Teaching devlce, music, C I\itehing
Telautograph, G. S. Tiffany.......
Telephone, desk, A. K. Andrlano ...........
Telephone metering system, D. M.
Telephone transmitter, C. C. Hughes...
Thermostat, A. Borden................
Threshing machine, C. H. Falk
Tire and rim, wheel, H. D. Lefebvre
Tobacco bag attachment, J. A. Vautrot
Tobacco bag closure and feeder, C.
Siegel ... i i e i
Tobacco treating apparatus, J. I<. Proctor..
Towel rack, I. P. Greenen.................
Toy, mechanical, B. F. Schwier............
Toy, mechanical, Mackin & Zweigart
Trolley, Hoffman & Powers...........
Trolley, electric railway, C. H. Meyers.
Trolley for electric railway cars, A. Sch
1
Tug, hame, C. R. Rapson...
Tug locking strap, J. B. May
Turbine, fluid pressure, F. Hodgkinson
Turning machine, G. N. Toms
Typewriter, I'ox & Barrett
Typewriter, B. Granville
Typewriting machine, N. R. Marshman
Valve and closet cistern, antifreezing, G. W.
WIIKeS it it
Valve, reducing, S. W. LoWiS. cuenevnennnn.
Valve, rotary steam, J. M. Redlingshafer..
Valves, mechanism for controlling throttle
and cylinder, F. C. Billings
Vapor burner, A. Botzian..................
Vehicle draft attachment, G. Swinehart....
Vehicle steering device, motor, S. E. F

V(‘th](’ steering mechanism, J. P. Horton.
Vehicle steering mechanism controller, A.
adden..........ooiiiiiiiiiiiii..,
Vehicles moving on the rails, means for sup-
ﬁlymz power from stationary rails to,

of, L. Hirt....... ... . iiiiiiiniiannnnn
Wagon, dumping W. J. Hall.
Watch barrel, J. Thalhofer
Watch, winding and setting, A. Bannatyne..
Water cooling tank, J. Wolfensperger......

Water marks, production of, Affeltranger
& Zweifel........iiiiiiiiiiiiii..,
Weather strip and .threshold, combined, A.
Fryslie .....ciiiiiiiiniiieenennnncnnns

Web feeding device, J. H. Stonemetz.......
Weeds, etc., machine for the destruction
of, C. Panten
Welding aluminium and alumnium alloys,
M. Schmidt.....

672, 657

672,860
672,806
6

672,653

.. 672,457
.. 672,450
.. 672,838
.. 672,463
.. 672,523
. 672,849

672,680
672,469
672,787
672,627
672,436
672,666
672,575

672,670
672,620

672,644

672,459
672,641

. 672,704

672,655
672,728
672,504

steel,
on copper.

matically.

keeper
3 for $1.00;
prepaid. 0

Sold by Hardware and Furnishing stores, o

oes the rest. Sample by ma

ENTLEMEN: — The GooprormM Trousers
Hanger is made of fine, specially rolled spring

heavily nickel-plated

The parts in

contact with the fabric are
I wide and the edges rounded.

It operates auto-
*“ You press the button,”” and the

ily 35¢.;

6 and a closet loop, $2.00. All express
his is what you want if you want the best.

wW % "~
r prepaid for the price, Remit to the maker. .

CEHICAGO FORM CO., Dept. 76, 124 La Bslle ,Bt,, CEIIC AGO

PATTON’S
Proof Paints

are Zuaranleed to protect -
thehouse five years. Spnd
for free book about paint.
Inducements to dealers.
PATTON PAINT cCoO.
227 Lake St., Mllwnukee,“;l-. :

ity

\\\\th(/////
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IMPROVED GASOLINE BURNER

Gas is admitted through circular slotsinstead
of perforations. It is fitted with pilot light.
Can be left burning any
length of time. Carriage
is always ready to start.
¢e=> T'his burner is a qulck
steamer, gives & blu

flame, and will not llght

or blow back. Is fitted
with automatic fire regu-
desired

pressure. a88.

ANK MILNE, Everett,

THE JOHNSON ROTARY PUMP
Simple of constructmn, PORitiv
in action, easyand quiet in ope-
ration, Espea u]lf' adapted to
pumping soap, oil, sugar, lard,
glucose. acids,starch,clue, var-

nish, corn and water, malt, ete.
Large sizes far irrigation.

Made as a belt or steam pump, or com-
bination, or operated by electric motor
or gasoline engine. Manufactured by
DAVIS.JOIINSON CO., Station V

James I1. Robley, Agent. 95 leerfy

CHICAGO, TLL.
8t., N. Y. Clty

DRIVING A PLEASURE
when bolding your horse with an IMPERIAL BIT,
giving 100 per cent more leverage than any other.
Any lady can control the most victous horse, Posi-
tive cure for tongue-lolling. Wil prevent side pull
iug and driving on one line. Sent to any address,
postpaid, upon recewpt of price. In X € plate or
nutation rubber, #1,  In fine nickel plate, $2.
Imperidl Bit and hnnp Co., 14th Street, Racine, Wis,
BY MAIL. Pioneer home course

s H 0 RTH A N Catalogue and First Lesson Free.

cn,
28

THE ORIGINAL AND GENUINE

Rubber Goods. Perfectly imi-
tate linen. Are durable and
keep white. They go to all
parts of tbe Globe. Write for
Catalog. We want Agents
everywhere. M’f’d only by

Windsor Collar & Cuff Co.,
Wmdsor, Conn.

ROTARY PUMPS AND ENGINES.
Their Origin and Development.—An lmgortant series of
papers giving a historical resume ot the rotary pump
and engine from 1588 and iliustrated with clear draw-
ings showing the construction of various forms of
gumps and engines. 38 illustrations. Contained in
UPPLEMENTS 1109, 1110, 1111. Price 10 cents
each. For sale by Munn & Co. and all newsdealers.

DICKERMAN’S
DURABLE DESKS

100 pages of money saving values.
AMERICAN STORE STOOL CO.. 33 Howard St., New York

Tead 1Annn 39

’/m «171mlwz > Gouns

ASK FOR and 1NSINYE on nemng the uick open

and quick shut 20th CENTURY l}l Lﬂ)
It will save your gloves, fingers and temper.

€0th Century Umbrella Runner,

Thig

This . A H. BAMBERGER,

dﬁgs 381 Broadway,
Pat. Jan. 9, 1900. trick New York.

MPIRE GEARLESS TRANSMISSIONS

i

AUTUMUBILES & TRICYCLES

WASHINGTON ST.
BUFFALO N.Y.

Potts Shorthand College, Box 33, Williamsport, Pa.

|EMPIRE MOTOR Ws 888

WITH PRIVILECE
FREIC
“THE WILL

throughout with asbestos,

oftered for a limited time only.

WM. G. WILLARD, Manufacturer, 619 and 621 N. 4th St., St. Louis, Mo.

WILL SHIP C. 0.D. FOR$25.00

OF EXAMINATION.
HT PREPAID TO YOUR STATION.
ARD STEEL RANGE"®

Has 6 8-in, lids, oven 17x21x12; 15-gallon reservoir and warming closet, lined

burns wood or coal. This special inducement is

Mentivn this paper.

SAYE MONEY BY USING THE

COMMERCIAL

Takes the place of expensive demonstrations.
small, compact traveling case.

A moving Ficture showinf your device in action.
e u:

Infinitely superior to mo:

MUTOSCOPE.

Ina

Send for illustrated pamphlet and prices.

AMERICAN MUTOSCOPE &% BIOGRAPH CO. 841 Broadway, New York.

The Deadly Faucet!

From it comes the germ-laden
I water carrying with it all the ele-
ments of disease, but if you use

The Berkefeld Filter

the water will be thoroughly puriﬂed in
passing through the cylinders of Infu=
sorial Earth which retains eve? atom
of solid matter. Fasy to clean. Yieldsa
allon of pure water in 4 minute
BhRKEFELD FILT )., 2 CedarSt.,

New York.

TUBULAR
DRIVING LAMP.

1’I' is the only perfect one.
I'' will not blow or jar out.
IT gives a clear, white light.
IT 1s llke an engine head-

N throws the li 2&n straight
ahead from
IT burns kerosene,
Send for book (free).

R. E. DIETZ CO., 60 Laight Street. New York.
Mention this paper and get special discount.
ESTABLISHED 1840.—““3

MORAN FLEXIBLE JOINT _

tor Steam, Air or Liquids, 4
Made in all sizes to stand any desired Q i
pressure.
Moran Flexible Steam Joint Co., Inc'd.
149 East 34 St., LOTISVILLE, KY.

ROTARY ENGINES.—ARTICLES ON

Building Edition
Scientific American

MONTHLY, $2.50 PER ANNUM.
SINGLE NUMBERS, 25 CENTS.

¥

The BUILDING EDITION for 1901 is the handsomest
magazine in the United States. It has many new and
important features. Send 25 cents for the March
number, and see the new departments. The illustra~
tions and cover are more attractive than ever. Send
for **Are You About to Build?” and be convinced.

NEW DEPARTMENTS.

Monthly Comment.
Interviews with Architects.
New Books.
New Building Patents.
Notes and Queries.
Digest of Current Articles.

MUNN & CO.,

Hons T e contatned Th FSppLEneat Nos. 1T34; | Publishers, 361 Broadway, New York.
86, 1193 and 1309. Price 10 cents each. For

sale by Munn & Co. and all newsdealers.

Q Py a -
ELEVATING - GONVEYING \ c%, +% ..%, \ Coal Mining Machines
POWER TRANSMISSION MACH'Y \& %,2 %%, 5%\ ELECTRIe MINe Lo com et s
(‘J ®

COAL WASHING MACHINERY \* “22% % \ COAL HANDLING MACHINERY

FOR
GUNSMITHS, TOOL
MAKERS, EXPERI-
MENTAL & REPAIR
WORK, ETC.

From 9-in. to 13-in. swing.
Arranged for Steam or
Foot Power, Velocipede
or Stand-up rreadle.

© 1901 SCIENTIFIC AMERICAN, INC.

W. F. & John Barnes Go.,1090

UPRIGHT
DRILLS

from Light Frie-
ack Geared Self-
Up-to-date,

Complete lme, ramzin
tion Disk Drill to 42’
Feed. Latest improvements.
in every respect.

I~ Send for Catalogue.
Established 1872,

Ruby 8t., Rockford, IIL
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The Search |
for Work

The man who can do something
better than anyone else doesn't
search for work. Employers B\
search for him. We teach the |

theory of engineering and the
trades to men nlrendy at work.
Th of our st ts have

secured a

Salary=Raisin
Edzcatlon g

in Mechanical, Electrical, Steam,
Civil or Mmmg Engineering,
Chemistry ; Architecture ; Plumb-
msv Eng! ish Branches.

hen writirg state subject in
which interested.
lntornntlonal Correspondence Schools,

Box 942 , Scranton, Pa.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
¢« CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electrical Engineering, Electric Lighting,
Electric Rallways, Mechanical Engineering, Steam hngl
neering, Mec| hmual Dr‘nuug, at yeur home b) mall
Iustitute indorsed b A. Edison and oth
ELECTRICAL hl\ (xl\ EER INST l’l l TE

Dept. A, 240-242 W. 28d 8t., New York.

LEARN
TO WRITE
ADVERTISEMENTS

Employed Graduates are makinggood,
salaries. More than th.y ever commanded.

TAUGHT THOROUGHLY BY MAIL.!
Ad. Writing is not genius but an easily

acquired business. Answer this now.

Page-Davis School of Advertising,
Suite 20 167 Adams 8St., Chicag:

THE ‘\E\V BRISTOL COUNTLR

Reglsters an accurate account of work done on print-
ing presses, grain tallies, weizhing, measuring and
other automatic machines. Counts up to 1,000 000 and
repeats automatically. Simple, accurate, durable. Spe-
cial couuters to order. §¥~ Send for circular.

J. ROOT, Bristol, Conn., U. S. A,

Perfection Air Mattresses

FOR - CAMP - YACHT - HOME - HOSPITAL.
NON-ABRORBENT, HY GIFNIC. ODORI ESS,
. When deflated can be rolled into
.-small package for storage or transportation
SSend for Hustrated Catalogue with Prices.

Mechanical FabricCo.  provinence R 1

Braddock Hydraulic and Steam Packing Co.

Brnddo(k Pa., U.B. A,
. Jones, Propriet or,

= \IA\LFACTURER OF

E Hydraulic and Steam Packlng.
3 Including The *“James” Hy-

B B draulic and_ Steam Hammer
P T Packmg. and John C. F. Jones’
[ Patent “Unique’ Packing.
Lo E Universally used L,y the most
Sw rominent Steel Plants in the
$23 nited Sfates.

235 Sample for Export fwrnished
T on application.

10 DAYS' TRIAL

to responsible parties.
es in black

DAUS’ TIP TOP =i

writien original and 50 copies from typewriter. Itta
an expert to tell the dupllcntes from the onguml

FELIX DAUS DUPLICATOR CO,; 6 Hanover St., NewYork

Telephones,

for Interlor, Short Line, Intercommuni-
cating a Hotel Work. Write us for
prices, catalogue. etc., with testimonials
and references. Estimates cheerfully
E furnished. Agents wanted.

THE SIMPLEX INTERIOR
TELEPHONE CO.,

431 Main St.,

DUPLICATOR
rints 100 cop-

R

Cincinnati, Ohio.

ACETYLENE APPARATUS

Acetylene numberof the SCIENTIFIC AMERICA~N SUP-
PLEM ENT, describing, with full illustrations, the most
recent, silnple or home made and commercial apparatus
for generating acetylene on the large and small scale.
The gas as made for and used by the mmmscomst and
student; its use in the magic lantern. 'I'he new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT. No. .
Price 10 cents prepaid by mail. For other numerous
valuable articles on this subject we refer you to page 21
of our new 1897 Supglement atalogue, sent_free to any
address. MUNN & ©o0., 361 Broadway New York.

MANDERY
FENDERS

for Automobiles.
Saves Washing Wagons.
Write for particulars.
Rochester Automobile Co.,
Joseph J. Mandery, Prop.,
150 to 170 South Ave.,
Rochester, N. Y.

DIAMONDS h& SAPPHIRES
for all mechanical purpose:

8.
MENDES CUTTING FACTORIE!
12-16 John St,, | Ilq‘gw

York.

ARTESIAN

Wells, 0Oil and Gas Wells drilled
by contract toany depth from 50

feet. We also manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 feet.

Write us stating exactly what
is required and send for illus-
trated catalogue. Address
PIERCE WELL ENGINEERING AND SUPPLY CO,
136 LIBERTY STREET, NEW YORK, U.8. A.

Well casing, F. W. Huniek................ 672,556
Well drilling attachment, E. D. Wolbert . 672,470
Well machine, W. H. Cater................ 672,613
Wells, expansiblp packing attachment for
artesian, F. Cavallaro................. 672,475
Wheat, separating garlic
Scheirer ........... 672,833

Wheel molding apparatus,
WhitHetree, J. W. Hunter

Whist board, duplicate, F. H. Lewis

Wire drawing machine, J. H. O’Donnell. 6 7568
Wire systems, automatic booster in connec»
tion with multiple, J. S. Hightield...... 672,640
Wireworking tool, C. W. Carter . 672,474
Wrench, J. H. Ka]oy ................ 672,532
Wrench, Mahana & Pompe........ 62,737
Yoke link, neck, R. H. Higgins............. 672,452
Zinc bearing ores for obtaining zinc, etc.,
.treating, S. O. Cowper-Coles........... 672,637
DESIGNS.
34,390

Advertising badge, M. J. & F. M. Owens.
Badge, dler.

| Badge, ete., C.
. Bath robe Sleeve portiou. M
Belt, M. Isenstein

Bottle stopper, T. N. Jayne.

Churn dasher, Davis & Duncan
Clip, L. C. Schoneman.........
Cooking utensil, A. M. Dittler........
Display and sale cabinet, A. F. Bell..
Display fixture for stores, H. G. Roth
Fabric, D. J. Seaman...............
Fabric, woven, W. T. Smith
Fires, frame for gas, J. Stoertzenbach
Floor cloth, A. L. Bower
Floor cloth, C. M. Post

34,426 to

Hat pins, etc , spring support for ornamuggs

of, A. A. McRae.................
Knife blade, child’s, M. A. Herr.
Meat tenderer trame, J. k. Fllbrlm
Package carrier, C. W. Smith
Picture frame, G. A. Wieser.
Pin, etc., W. A. Spier........
Range end, F. H. Buzzacott
Range fire chamber plate, I
Range tire door, F. H. Buzzacott
Range grate, F. H. Buzzacott...
Range oven door, F. H. Buzzacott.
Range oven door, W. S. Essick....
Range top truss, F. H. Buzzacott..
Ring, C. P. Goldsmith
Ring, W. F. Juergens...
Spoon, T. Calhoun
Spoons, etc., handle for, C. Osborne
Stock implement cutter block head and han-

dle stub, S. J. Brighton
Stock lmplement cutting head and handle

stub, S. J. Brighton
Stove, P. G. Van Wie...........
Truck side frame, W. S. Adams
Typewriting machine ribbon spool, J. A. Bed-

worth  ceieiiiniiiiiii ittt i i i 34,403
TRADE MARKS
Boots and shoes, B. Rosenberg & Sons....... 36,285
Electrical appliances, devices, and machines,

Franklin Electric Manufacturing Com-

T 6,305 to 36,307
Films, certain named, B. Day............... 36,282
Flour, J. E. M. Milling Company..... 36,292, 36,293
Flour, wheat, Bennett Milling Company...... 36,291
Forks, farm and garden, Withington & Cooley

Manufacturing Company................ 36,308
Herbs, liquid compound of, J. W. Cummins.. 36,303
Leather articles, cement, and dressing, cer-

tain named, National Leather Belting

COMPANY .+ ivivttieiieeneeneeneenscnnns 36,286
Mailing lists, special trade and professional,

E. J. Willams......ooiviiiiirennnnenens 36,283
Medical compounds, certain named, Evans &

Shapard .......cciieiiiiiiiiieiiiieniaens 36,299
Medicine, blood, B. S. Slocum........... .. 36,298
Medicine, certain named, G. Bohannan. . 36,301
Medicine, lung, Lung Germine Company.. . 36,297
‘Medicines, certain named, McKesson & -

bins ...t . 36,300
Medicines,

schmidt ............... .. i, . 36,302
Milk, condensed, St.

COMPANY  tvivtnetnnnannssoasssannsnnn 36,294

‘“Indian Herb Hair Tonic,”” for a hair tnnlc,

K. Mason.....ooviieunnineninneenannnnns 8,319
“Kimmel’s Comblnod Bill, Day, Journal and
Ledger Book,”” for account books, W. -
Kimmel ............. .0 iiviiinan,.. 8,317
‘“‘Lovelac,” for a shampoo and dandruff cure,
Edmunds, Roehrborn & Co ................ 8,321
‘‘Morse’s Stable Liniment,”” for a medicine,
oy Morse & Stephenson..............i.ieiel. ,322
‘Old English Hair Tonic,”” for a hair tonic,
K. Mason......coooiviiiiiinnnnnnnnnn... 20
‘‘Queen of Minnesota,” for flour, Crocker &
Robbing Co...ouvvnviiiiiinineinnnnnnnn. , 326
‘‘Roloto,”” for hats, R. L. Toplitz............. 8,318
““Snitz Edwards White Rat Whlskev,” for
whisky, S. Edwards...........o0unen.n.. 8,329
‘‘The Chicago Rival,” for cigars,_ Rifkin &
Sherman ....oiiuiieeeninnronesinneiennn, ,336

“:The Miner’s Friend,’’ for cigars, A. Pincus..
Winner Brand Salmon, for salmon, George

& Baker CO......oviiuiiiinennnnnnnannnnn. ,323
*“X. L. N. T.,” for cigars, American Litho-
graphic Compan Y ettt 8,332
‘‘Zin-Din Lemonade,’’ for a po r-
ation, G. H. Allen ............ . 8,328
PRINTS.
‘Al &M S. & Co.,”’ for sponges, A. Moses, Sons
...................................... 334
“Left- Hand Buffalo Pure Rye,” for whisky, Mec-
Cart-Christy Company.........ccveennenn.. 331
‘“One of the 57, for a fluid for pickling, H.
J. Heinz Compan ......................... 332
‘Sultar ’ for a cleansing compound, Sultar Com-
BIY et he et a e e e, 333
“Tuskish Trophies,”’ for cigarettes, S. Anar-
=40 o S 326 to 330

‘“Vicereine, a Shoe of High Degree,’”’ for shoes,
Shaw-Goding Shoe Company.. :

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in
print issued since 1863, will be furnished from
this office for 10 cents. In ordering please state
the name and number of the patent desired, and
remit to Munn & Co., 361 Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of
$45 each. If complicated the cos. will be a little
:%;reB Fgr full Ninstruycngns 3ttigress Munn & Co.,
) roadway, New Yorl er fore tents
ay also be odtalned e b

Mowers, lawn, Philadelphia Lawn Mower
103111 1 1 4 36,309
Overcoat8 or jackets, men’s or bpys’, Spitz,
Landauer & €o.........cciiviiiinn.. 36,284 |
Packings, leather and rubber, Strong Ma-
chinery and Supply Company............ 36,287
Perfumeries and cosmetics, J. L. Leichner... 36,295
Popcorn, L. A. Archer .. 36,289
Salve, A. Darce..........ccoeviueeieennnenns 36,304
Soda and baking powder, baklng, Church &
Dwight CO..vvvnvnniniiinninnnnnnnns 36,290
Tablets, headache, C. A. Weida.., . 36,296
Whisky, Nicholas Burke Company 36,288
LABELS
::(‘liftnn Farm,” for eggs, M. F. Von Dohren.. 8324
“Clltn for clgars Doctor Cigar Company.. ,3
Cream of Gainesville,”” for whisky, P.
. SChWarz & CO.uvvvvennnnneeennnerannnnns 8,330
Crown of Kansas,” for flour, Crocker & Rob-
bins Co..vvnnnniiiiiii i e 8,325
“‘Fignut,”” for a confection, Lion Fig and Date
. CompanyY ...ttt i i 8,3
Gus Thiele,”” for cigars, cigarettes, and
smoking and chewing tobacco, G. Thiele 8,331

NGINEER S LICENSE.

MECHANICS, ENGINEERS,
FIREMEN, ELECTRICIANS. ETC.

40-page pamphlet containing questions asked by Examining Board of Engineers.

SENT FREE.

GEORGE A. ZELLER, Publisher,

Room 550, 18 8. Fourth Street,
8T, LOUIS, MO.

The..
Improved

APPLIED TO YOUR

AUTOMOBILE

..OR ..

BELL ODOMETER

will give you the exact distance traveled, and an-
nounce each mile passed by the stroke of a bell.

Send for Descriptive Circular S.

S. M. DAYIS & CO.

Cor. Portland & Sudbury Sts., Boston, Mass.

CARRIAGE
LYON & HEALY'S

owrmake. BRASS BAND

INSTRUMENTS.

the world.” B, Catnlog
strations, FR.
Uniforms and Supplies of allkinds,
Also contains Music and Instruc
tions for New Bands.
Manufacturers, 38 .Adams st.. Chicago.

sic house in the world—Editor.:

Indorsed by
the great Jules Levy as the best in
400 illa-
Poslnvely the
lowest prices on Band Instruments,

Lyon & Healy,
(Lyon & Healy are the largest mu-

MACHINES, Corliss Engines, Brewers’
and Bottlers’ Machinery. THE VILTER
. CO., 899 Clinton Street, Milwaukee, Wis.

|ICE 5

CATALOGUES
~ UNION MODEL WORKS
¥ 193 CLARK CHICAGO.

% H.P.GAS ENGINE CASTINGS

Materiale and Blue Prirts. Write for Catalogue 9.

50 YEARS’
EXPERIENCE

TRADE MARKS
DEsiGNS
COPYRIGHTS &cC.
Anyone senaing a sketch and descrlg‘tion may
quickly ascertain our opinion free whether an
invention 18 probably patentable. Communica-
tions strictly contidential. Handbook on Patents

sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms. $3 a
year; four months, $1. Sold by all newsdealers.

MUNN & Co.z61Broaawar. New York

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

PARbELL & WEED, 129 131 W. 31st Street, New York.
SALE IN EUROPE, particularly in France, of
patented Awmerican Machines and Industrial

Apgaratus and of patented American inveuntions.
imon, Civil & Mechanical Engineer, Troyes, France.

YPE WHEELI MODEL& S EXPERIMENTAL WORK. BMALL MACHINERY |
STENCIL WORKS 100 NASSAU 8T N.Y.

PATTERN AND MODEL MAKI-.RS

MUDE[ & EXPERIMENTAL WORK..
! Inventions developed. Special Machinery.

V. BAILLARD, Fox Bldg., Franklin Square. New York.

STATLER’S .25 HOTEL
Send for map of

The Largest in the World.
c1ty and Exposition grounds, also folder telling how to
SAVE MONLY and secure accommodations.

F. c STATLER, Prop. %

YOUR BICYCLE

May need a new crank hanger or higher gear. We can
furnish crack hangers complete with cups and cones,
to fit any wheel. rite us for full information.

The Avery & n:nness Co., 60 8. Canal St., Lnlcago, i,

Statler's Hotel, at Exposition.
Statler’s Restaurant, Eilicott Sq.

at one-half cost.

‘ﬁi\;';'i‘ »
Al
RIDE

bicycle.

ICYGLES

BELOW (osT

high grade guaranteed 1901 MODELS, the
overstock of one of the best known
factorles of the country. secured by us

10 16

1500 & 1899 Models & $7$12

Catalogues with large photographic engravings and
l full detailed specifications sent free to any address.

WE SHIP any bicycle ON APPROVAL to anyone without
a cent deposit in advance and allow it to be ridden on

i0 DAYS FREE TRIA

#in ordering from us, as you do not need to pay a cent if
the bicycle does not suit you.

500 Second Hand Wheels 255

Chlcaﬁo retail stores, standard makes,

AGENTS WAN

In your spare time you can make $
' having a wheel to ride for yourself.

WE WANT a reliable person in each town to distribute ca.talogues for us in exchange
for a bicycle. Write today for free catalogue and ousr speolal of

MEAD CYCLE CO., Dept.62 P, Ghleago.

You take abso-
1 lutely mo risk

taken in

$3%8
TEmnanylgozgg.; ntg‘;vv'n to ride and

exhibit a sample 1901 model
50 a week besides

|0c.-BLACK & WHITE PHOTOS-5

developer. For 1

Velox or any developin,

rices the

Tointroduce our “ Black and White”
Cents we will
mail toany address enough developer
to develop 5l 4x5 prints such as Dixie,
] aper.
2 Everybody interested in photogra-
Bhy should send for cur new catalog.

lowest. Developine, &c.
8x10 bromide enlargements, 55 cents.

Dlamond Camera & Photo Supply Co., 240 B’'way. N. Y,

D. L. HOLDEN
14 SoutHBROADSE. PriLADELPHIA PA.”

EGEALED ICE MACHINES

SEE_FIRST P,

R p——

THE ELECTRIC HEATER.—A VALU-
able paper, with working drawings of various forms of
the electrical heaters, including electric soldering iron,
electric pad for the sick, etc. 6 ﬂlustmtlons CIEN=-
TIFIC AMERICAN SUPPLEMENT 1112. Pricel0 cents.
For sale by Munn & Co. and all newsdealers.

SPECIAL PRIGES 3¢

s’
Trial. Guaranteed. Dou,g
and Cow bination Beam

#08600D ags%!fém%’t

st S| | 02 . 17JEw£’_£p
tion, $1.00. TRADE NEWS PUBLISHING
C€O., Room @_ 24 Murray Street, NEW.YORK. i  patent stem windand
iV Y stem set, genuine
—_—— — - > NATIONAL SPECIAL

We | movement. Ladies’ or Gents size.

WARRANTED 20 YEARS, 14K.

want a Gold plate huntingcase,elegantly

engraved. Fit for a king. No better

mR/DE gentle- watch made. Must be seen to be
man and appreciated Special offer for next

[CUP

for proposition.

SEYMOUR MFG. C0., 99 Chambers St., N. Y. Dept. 6.

THE HARRISON CONVEYOR =isctrie Li

8Screens, Roll er Screans, Elevators, Hoisting Engines, Clam Shell’ B

8tandard Scales, Howe Gas and Gasol ine Engines.

%
BORDEN & SELLECK CO,, °

lady rider on an
Eclipse Cycle in every town
in the U. S. to introduce them. BIG
MONEY for you if youcando it. Write

b

r catalozue and prices, address the manufacturers.

6V days, send vour full name and
address and we will send this
watch C.0.D. with privilege toex-
amne. If found satisfactory pay
agent 85.85 & express charges.
A guarantee and beautiful chain &
charm sent free with every watch,
Write at once as this may not anpear
again. NAT°L MFG. & IMPORTING CO.
834 Dearbora St., B 420, Chicago, L,

ht and Power Statlon Equipment, Industrial Rail
ble Systems, Coal and Ash Conveyors, etc., Eccentric Shak

e uckets, Breaker Rol owo

olls, Plck king Tables, H:

48-50 LAKE STREET, CHICACO, ILL.

What Do You Want To Buy

Write us
Novelties, Special Tools, Machinery,

We can tell you where to buy anythm you want.
for the addresses of manufacturers in A

line of business.

Equipments, New Patent LABOR SAVING DEVICES.

MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK.

© 1901 SCIENTIFIC AMERICAN, INC.
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These Cigars are manufactured under
the most favorable climatic conditions and
from the mildest blends of Havana to-
bacco. If we had to pay the imported
cigar tax our brands would cost double the
money. Send for booklet and particulars.

CORTEZ CIGAR CO., KEY WEST.

[THOROUGH INSPECTIONS]:

ISTEANBOIIER EXDLOSIONS

JMAuzN PRESIDERT  "W'B-FRANKLIN - VICE PRESID]
£l 5. B-PIERCE. sa:nmmr P-B-ALLEN - 22Vice
L.B.Bkmmm. LF. MIDDLEBROO!

u-n.n-n-u-mn-u-«-u-nouo“

1 Wins 115 Way «

into popular favor
among the upper
classes here and
abroad. The

WINTON
MOTOR
CARRIAGE

is now universally
recognized as the
standard of excel-
lence. Beautiful,

PRICE $1,200.
durable, swift and sure. Easily controlled and regu-
lated. Hydro-carbon (gasoline) system.

THE WINTON MOTOR CARRIAGE CO.,
486 Belden Street, Cleveland, Ohio, U. S. A.
EASTERN DEPOT, 150-152 East 58th Street. New York.

KNOX -

(Gasoline Runabout.
WHY SO POPULAR?

Novel and improved engine.
Entire absence of water.

struction.
B Large carrying space in
g the body.

Am])le power and
changes uf

eed.

Z 180 mlles on the
six gallons of

fuel carried.
#No experiment.
Usedinall parts
of the country.
Weight 675 Pounds.  Price $50. Very reliab.e on
Immediate Delivery. * account of its

extreme simplicity.
Two new 1900 Model Wagons for sale at $500 each.

KNOX AUTOMOBILE CO., - SPRINGFIELD, MASS.

Awarded 1007 and the Official Blue
Ribbhon for a Perfect Run of
100 Mlles W|thout a Stop.

This prize
was given the
driver ot one
of our tour-
passenger
pleasure auto-
mobiles. by
the “ Long Is-
land Automo-
bite Club,”
April 20th.
Average time
15 miles per
four in a
‘heavy rain
and wind
storm.

THE HAYNES-APPERSON CO., KOKOMO, IND., U.S.A.

Patee Motor Cycles, $200.

No other make of Motor Cycle
can mamntaina s eed anywhere
near equal to this wonderful
machine. 1t is light, stron,
serviceable and reliable. Wili
4| go every time, any time and al)
the time. No experiment, no
plaything, fully aranteed.
= Money refunded if not as de-
scribed. Big trade discount. ‘RITE US. -

PATEE BICYCLE CO., - Indianapolis, Ind., U. S. A,

GARDNIR]JESTO K
CHBISIVACO SRt

N0 rom
All vaneues at lowest prices. Best Railroad
Track aad on or Stock Scales made,
Also 1000 usef articles, including Sates

Scal ﬂg Sewing Machines, Bicycles, Touls, etc. Save

Money Lists Free. CHICAGO StALE Co.. (hxcam. m

Patens Protected

Against Infringers.
PAT ENT Dealers and Mfannfacturers
o
ProTECTED,

PATENTED
BY THE

ARTICLES
PATENTTir ¢ PROTECTED
GUARANTEECO'

against dangerous litigation
NEW YORK.

oeve

at a nominal cost.
ALSO COPYRIGHTS
AND TRADEMARKS.
Booklet on application.
PATENT TITLE & GUARANTEE CO.,
CAPITAL $500,000.00.
Tel. 5633 Cortlandt. 150 Broadway, New York.

Strong and durable con- |

WALTHAM WATCHES

Before 1854 there were no
Waltham Watches nor any

American Watches.

To-day the

tradition that one must go abroad for

a good watch has

been exploded

by the American Waltham Watch

Company.

¢¢ The Perfected American Watch’’, an {llustrated book
of inferesting information about awatches, will be sent

free upon request.

American Waltham Watch Company,
Waltham, Mass.

WATCHES

No advertisement can properly portray
the striking eflects produced in our
watches. They are illustrated in our

BLUE BOOK showing Ladies’ Watches

in all metals and exquisite enamels;

our

RED BOOK showing Men’s and Boys’
Watches
with up-to-date attractive designs.

Either Blue or Red Book sent on application.

THE NEW ENGLAND WATCH CO,
37 & 39 Maiden Lane, 149 Sts.te Street,
New York City. Chicago.
Spreckels Buudmg. San Franmsco

CRACKS IN FLOORS

are unslﬁhtl;’, unclea.n and unsanitary

GRIP RACK AND

CREVICE FILLLR is t only

perfect remedy. A Paste, easuly

applied, elastic, adhesive,

and non-shiinkable. Dirt f

and moth proof. Cost

about ¥gc. per 8q. ft. 51bs.

will treat an average room.

Price 20 cts.per Ib. State 3

the kind and condition of

wood when ordering, and

full instructions Tl be

given. Is also the best filler

tor open-grained woods. ==

GRIPPIN MFG. CO., Lock Box L, Newark, New York.
(Inclose stamp for booklet.)

ELECTRIC VICTORIA.

FORTY MILES ON
ONE CHARGE OF
BATTERIES.

'AUTOMOBILES

In Sixth Year of Successful Service.

IMPROVED 1901 MODELS

At Moderate Prices,
Reliability, Simplicity, Cleanliness.

For Ready Delivery.

Send for 1901 Illustrated Catalogue and Revised Price List.

ELECTRIC VEHICLE CO., 100 BROADWAY, NEW YORK.

CHARTER ENGINE
UBED) 25

By Any OnNEe
FOR ANY PURPOSE
UEL—Gasoline, Gas, Distillate
Stahonarles Portables, Engines and
Pumps, Hoisters
Send for C and Testi
State Your Power Needs

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

HOW TO MAKE AN ELECTRICAL
Furnace for Amateur's [Jse.—'I'he utilization of 110 voit
electric circuits for small furnace work. By N. Monroe
Hopkins. This valuable article is accompamed by de-
tailed working drawings on a.large scale, and the fur-
nace can be m:.de by any amateur who is versed in the
use of tools. This article is contained in SCLENTIFIC
‘AMERICAN \UPPLl',MEN’I‘ No 118%2. Price 10 cents.
For sale by MUNN & Co., ?f1 Broadway, New York City,
or by any bookseller or newsdealer

GAS ENGINE DETAILS.—A VALUA-
ble and fully 111ustrated article nn this subject is con-
tained in SUPPLEMENT No. 1292, Price 10 cents. For
sale by Munn & Co. and all newsdealers.

A Reliable and Simple
FOUR CYLINDER

Gasoline
«~_Motor

R 6)¢ Brake Horse Power Guar-
anteed for Marine and Auto-
mobile use. Free from vibra-
tion, variable speed, starts on
uarter.turn. Prompt deliv-
ry. Additional information
heertully given.

Catalogue for the asking.
EHICLE POWER CO., 1229 Spring Garden St.

N.Y. Office, 62 Gold St. Philadelphia.

Williams'
ShavINg Sick
0 g

Lathers

THICK
SOFT.

| SOOTHING
LCOOL!NG

‘The Only Kind that Wont Dry on thelice

D EVERYWHERE,
Williams® Shavin Stick, 25c.
Ge! Yankee Shaving Soap, 10c.
Luxury Shaving Tablet, 25c.
Swiss Violet Shaving Cream, 50c.
Williams’ Shaving Soap (Barbers’), 6
Round Cakes, 1 1b., 40c. Exquisite also for toilet.
Trial cake fot 2c. slamp
The only firm :n the wnrh{ mukmg a specialty of

THE J. B. WILLIAMS CO (ilastonbury. Ct
LONDON PARIS DRESDEN SYDNE

Ghemistry of Manufactring,

Testing, Perfecting, Introducing and Disposing of
Chemical Patents, Processes, Products, Formulas, etc.
Utilization of Wastes and Unapplled Substances. Im-
E‘ovement and Invention of Processes and Products.
eduction of Manufacturing Costs. Experimental In-
vestigation of Techmical Problems. Working out For-
mulas for Manufacturing Technical Articles. -Research
ork for Manufacturers.

PETER T. AUSTEN, - 52 Beaver Street, New York.

STEWARD'S WONDER

Is the highest class Acetylene Gas Burner. All Lava
Tips. A new argand burner $2.50 highest candle pow-
er obtainable. Correspondence solicited.

STATE LINE MFG. CO., Chattanooga, Tenn., U. S. A.

CRAND PRIZE, PARIS, 1900.
HIGHEST AWARD ' OSSIBLE.

Che Cvpewnter €Exchange

116 Barclay St.. NEW YORK
124 La Sallest CHICAGO
38 Bromfield St., BOSTON
817 Wyandotte St..
KANSAS CITY, MO.
209 North 9th St..
ST. LOUIS, MO.
432 Dlamond St.
ITTSBURGH, PA.
= 3 West Baltlmore St
BALTIMORE, MD.

636 Callforma S
SAN ANCISCO CAL.
‘We will save you from 10
to 502 on Typewriters of ail makes. Send for Catalogue.

COASTER
oy, BRAKE
100, ooo

QN ADDS PLEASURE AND SAFETY— ALL DEALERS SELL THEM.
RIDE 50 Mies-peoaL ONLY 35. ECLIPSE MANUFACTURING C?

IN USE

KOX X,
1) ELM'RA N.Y.
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3 SAVAGE MAGAZINE RIFLE v
A\ \
" b W.
::: -303 al'ld s - ~ ?{[ngm(gil‘els); \x
AN H enealin

W 30-30 Caliber. Ritle. ®
()] W
0N W
N , 4
N tm At o
2: %mm. Bl}mk \1':
4 ange for \
a The Rifle of the 20th Century Hunting: v
)‘i BARER & HAMILTON, 8an Fran-  Write for New :I?
"N cisco and Sacramenro, Cal. W
M Pacific Coast Agents. Cataloguee 4. W
/‘lc\ SAVAGE ARMS CO., UTICA, N, Y.. U, S, A, q\p'/
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ARMATURE WINDING, RIGHT AND

Left Handed.—An important paper for all amateurs. 17
1]|ustramons SCIENTIFIC AMERICAN SUPPLEMENT

No. 1139. price 10cents. For sale by Munn & Co. and
all newsdealers. Send for catalocue.

The No. 4
YOST

WRITING
MACHINE

The distinctive features of the Yost Ma-
chine, Permanent alignment, direct inking,
beautiful work, strength, simplicity, and
durability are shown in perfection in the
No. 4 Model.

Yost Writing Machine Co.

NEW YORK CITY. LONDON, ENG.

ESSOPS STEE THE VERY

BEST
OR TOOLS, SAWS TC.
wm JESSOP & SONS L2 91 JOHN ST. NEV\ YORK






