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THE SHIPPING TRUST AND HIGHER RATES

Irrespective of the attitude of the American people
toward trusts in general, there is no doubt that the
announcement of the formation of the Shipping Trust
was received in this country with a distinct feeling of
pride and satisfaction. It was felt that the acquisi-
tion of various lines purchased by the trust, by which
the American merchant marine was augmented by sev-
eral hundred thousand tons, tended to place it in a
position of pre-eminence such as it has not enjoyed
since the decadence of shipbuilding in this country
following the outbreak of the War of the Rebellion.
The movement was looked upon to a great extent as a
peaceful victory, made possible by the existing pros-
perous material conditions in this country. The news
of the formation of the trust was received in Great
Britain with a feeling which well-nigh approached
consternation and led to immediate Parliamentary in-
vestigation. This feeling was a perfectly natural one.
The possibility that several large fleets of steamers
might without warning be transferred from one flag
to another was certainly food for much thought and
reflection; and even after it became understood that
foreign-built ships could not, under our present navi-
gation laws, fly the Stars and Stripes, it was feared
that national pride might bring about legislation tend-
ing to make such an event possible. It was appreciated,
and with reason, that the possible loss to the British
Naval Reserve of such magnificent steamers as the
“Oceanic,” “Teutonic,” ‘“Majestic,” “Minneapolis,” “Min-
nehaha,” and other of the larger ships of the various
lines would be distinctly detrimental to England’s posi-
tion as a sea power. This feeling has, of course, been
greatly allayed by a better understanding of the laws
of this country, which, unless some action antagonistic
to the trust should be taken by Parliament, would
not admit of any change being brought about in the
status of the vessels in question. Those intimately
acquainted with shipping interests of both countries
have somewhat wondered how it would be possible for
the trust to pay dividends upon the enormous capitali-
zation of the company. Very few details in regard toc
the existing status of affairs, however, have been given
to the public; but it is pretty generally understood in
shipping circles that the trust has been established
for the purpose of making certain combinations with
the transcontinental railroad lines, by which freight
may be transported over land a-id sea on advantageous
terms. Such a development is in the ordinary course
of events and in entire harmony with the spirit of the
times, and it is easy to see that great advantages
may be derived from such a combination.

The feeling of gratification over the acquisition of
these foreign properties, however, is somewhat miti
gated by the discovery that simultaneously with the
formation of the trust, passenger rates have been sub-
stantially advanced. This indeed will be unwelcome
news. The rates previously exacted on the better
.class of transatlantic liners had, it would seem, al-
most reached the limit of possibility. It will be a
matter, therefore, of unpleasant surprise to Americans
traveling in Europe to find upon engaging their return
passage to America that the rates on some of the
steamers controlled by the trust have been advanced
[rom 20 per cent to 35 per cent. It is difficult to
foresee what the result of this policy will eventually
be. It is problematical whether this increase of rates
will not produce a feeling of prejudice against the
lines controlled by the trust, and will not perhaps
stimulate the establishment of other independent
lines offering more popular and alluring rates to the
traveling public. It will be an interesting matter to
watch what the outcome of the movement will be. The
American people form a great traveling public, a large
majority of which husband their resources, and care-
fully consider what the expense of a transatlantic
trip would be before starting on a voyage to the other
side. Any serious increase in the expense of crossing
the ocean may have a material effect in modifying such
plans either by discouraging foreign travel or- by di-
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verting «uch custom to other lines not controiled by the
trust.

The attitude of the KEnglish press has certainly
undergone a great change within the last few weeks.
The Shipping World, of lLondon, actually welcomes
the entry of Americans into the trade. In a recent
editorial it goes on to set forth its views as follows:

“There is a vast amount that we can learn from
them. It may be worth while to quote a few instances.
Take the case of grain. In America 20-ton freight
cars bring the produce into, say, Boston. It goes
into elevators by machinery, and is passed into the
central warehouse, and thence by mechanical con-
veyors direct into the ship’s hold. Compare this witn
the system at, say, Bristol, where it is actually dis-
charged by hand, or at Liverpool, where, although it
is elevated onto the quay or into warehouse, it is
busheled and portered by hand, carted to railway de-
pot, and loaded into 5-ton trucks by hand. The rail-
way companies still indulge in a timeworn fairy tale
about 20-ton frieght cars being impossible owing to
the construction of the sidings, but they forget to ex-
plain how Pullman cars are dealt with on these same
tracks. The case of coal affords a further instructive
illustration. The American designs 5000-ton steam
colliers, has them built on the Tyne, tips coal into
them at the coaling port, discharges it by grabs onto
a wharf, whence it falls into holds or bunkers, and all
at a cost of 2s. a ton! Liverpool brings it round from
South Wales by 500-ton coasters, often discharges it
by hand into lighters, and loads it into bunkers by
hand at a cost of 7s. 6a. to 10s. a ton. America builds
floating wharves or piers at a cost of thousands, Liver-
pool spends millions in masonry. America charges so
much a day for lying at a wharf. Liverpool for an
hour or a month charges 1s. 4d. a ton for her masonry
enclaves. Such instances could be multiplied almost
indefinitely.”

The advanced methods employed in America as set
forth in the foregoing describe the conditions as they
existed before the trust was formed. There is no
reason to believe but that the immense capital con-
trolled by the trust will enable it stiil further to ex-
tend and improve the mechanical conditions as they
exist. There is no doubt, however, that any effort to
increase the rates in freight or fares will be deeply
resented, and the popularity of the enterprise, upon
which so much of its prosperity relies, will depend
largely upon the policy pursued by the trust with
reference to these matters.

>
-+ — -

THE NEED FOR FIREPROOF ELECTRIC CARS.

A few weeks ago Mr. George Westinghouse wrote a
letter to one of our leading daily -papers, in which he
warned the public against the dangers from fire to
which electric cars, particularly on elevated and sub-
way systems, are exposed. If we remember rightly,
reference was made to the disaster to the Liverpool
Elevated Railroad, in which a whole train was quickly
consumed at a point in the line where the road passed
from an elevated into a subway structure. It was only
by the sheerest good luck that any of the inmates of
the train escaped, as the fire, once started, swept
through the train with great rapidity. The letter re-
ferred to was written at a time when the question of
the electrifying of the New York Central Railroad and
New Haven lines in this city was under active discus-
sion, and it was intended as a warning against the too
hasty assumption that by the substitution of electricity
for steam in thie operation of railroads, the dangers
from fire and other causes would be completely elim-
inated. ) )

Since the appearance of the letter, which, on account
of the distinguished position in the electrical world
occupied by Mr. Westinghouse, ¢reated something of a
sensation, there have been several practical illustra-
tions of the force of the warnings given. On street
railway cars there has been something of an epidemic
ol burnt-out fuses, which, being improperly safeguard-
ed, have set fire to the cars with more or less serious
results; and it was only within two weeks that on the
Manhattan Elevated Railroad a three-car train caught
fire and was completely and quickly consumed. This
last accident, although fortunately not attended with
any personal injuries or loss of life, for the reason that
the train was not in active service, is a much more se-
rious accident than the burning of a street car. for the
reason that the chances of escape for the passengers on
a street car are favorable, whereas the breaking out of
fire on an electric train on the Elevated Road is.liable
to result in a positively awful catastrophe. Should such
a fire occur between stations on a single-track struec-
ture, and be accompanied by a complete disablement of
the motive power, so that the train were halted be-
tween stations, the passengers would be shut up in a
veritable fire-trap. The end doors of the train being
locked, and the platforms overhanging the edges of the
elevated structure as they do, it will be seen that the
only chance of escape would be the doubtful expedient
of leaping to the street below. If the dangers due to
isolation of the train would be great on an elevated
road, they would be even greater in a subway tunnel,
particularly if it should happen to be a single-track
tube; for in this case there would be the added horrors
of asphyxiation by the extremely heavy fumes which
would be given off by the burning insulation and the
heavily varnished woodwork of the car.
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By taking every precaution knowun to modern en-
gineering, it would be possible in the construction of
the cars, both as regards the car itself and its electric
equipment, to reduce the danger of fire to a point at
which it would cease to be a cause of anxiety. In the
first place, most careful attention should be given in
the construction of the electrical equipment to the ques-
tion of insulation. The fact that in Europe engineers
Lave been using a 3000-volt current directly on the
cars shows that it should not be a difficult matter to so
insulate the low-tension direct current which is in use
in this country, that fire from a burnt-out fuse or from
short-circuiting would be a practical impossibility. A
further insurance against fire, not less effective than
the first, would be the construction of cars either en-
tirely of metal, or of the best variety of fireproof wood.
Of course there are a hundred-and-one kinds of so-
called fireproof wood on the market, and many of these
are of extremely poor quality, the fireproofing in sev-
eral cases being only temporary, and rapidly passing off
on exposure to the weather. There are some fireproof
woods, however, that are worthy of the name, woods
that lend themselves to manipulation by woodworking
tools, that will take a very fair finish, and varnish well.
The combination of the very highest type of insulation
with metal or'wood fireproofed cars would, we feel per-
fectly safe in stating, completely eliminate the danger
of fire from the electric trains, which within the next
three or four years will be running in vast numbers
throughout the city and in its suburban service.

That there was nothing over-alarmist about the let-
ter of Mr. Westinghouse, recent events have proved.
Unless the methods of car and train construction sug-
gested be complied with, we fear that it will not be
many months before another tragedy involving loss of
life will be added to the many which have occurred
with alarming frequency of late in this city. These
methods can be adopted at a cost which will not be
in any sense prohibitive; and as we are satisfied that
great corporations like the Manhattan Ilevated, the
New York Central, and the construction company
which hopes within a couple of years to open our
great subway system, are desirous of making railroad
travel perfectly satfe, w2 confidently believe that now,
while the question of equipment is under considera-
tion, they will see to it that suggestions of such ob-
vious utility as those indicated above will be incor-
porated in their rolling stock.

—_—— -

NEW CUBAN PATENT AND TRADE-MARK LAW.

Stiil another change has been made in the Cuban
patent and trade-mark laws, and the Cuban Republic
has now an independent patent and trade-mark system.

It will be remembered that when Cuba was a Span-
ish possession there were two methods by which an
invention or trade-mark could be protected in Cuba.
The usual procedure was to secure a Spanish patent
and have it extended to the Spanish colonies, including
Cuba, by registrations in the Spanish colonial office.
It was, however, also possible to secure a Cuban patent
which was independent of the Spanish patent; though,
of course, the property in inventions which were pro-
tected in Cuba by Spanish patents, which had been
extended to the colonies, could not be affected by the
subsequent issue of Cuban patents; neither could in-
ventions which had become public property in Cuba be
protected l;y the issue of a Cuban patent, for the idea
in the issue of a patent is always the grant of riglus
in return for the disclosure of the invention and not
the grant of rights without consideration, or the im-
pairment of the rights of the public to an invention
which has become public property. This was the cit
uation in Cuba at the close of the Spanish-American
war. Under the administration of the United States
‘War Department provision was made for the extension
of Spanish and United States patents to Cuba, but it
was no longer possible to secure the extension ot
Spanish patents by merely complying with the pro-
visions of the Spanish law under which the registra-
tions were made in the Spanish colonial office. The
United States War Department circulars, which had
the effect of law, provided for the protection of inven-
tions in Cuba by the filing of certified copies of United
States or Spanish patents in the office of the Governor-
General of Cuba. It will be seen, however, that the
provisions for the grant of independent Cuban patents
were not revoked and that it was still possible to
secure patents and register trade-marks in Cuba which
were not founded on the grant of a patent or the
registration of a trade-mark in another country. This
was the law up to June 20, 1902, for the laws of the
United States War Department remained in force
until they were revoked by the Cuban government.
The Cuban authorities have, however, now revoked
the laws permitting the extension of United States
patents and trade-marks, and it is now necessary to
file independent Cuban applications under the Cuban
law, which in substance has existed during the Span-
ish possession and the United States occupation.

The property in patents and trade-marks which
were registered in Cuba under the administration of
the United States War Department will undoubtedly
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receive the full protection of the Cuban law, for it is
a principle of international law that private property
acquired under one sovereignty will be protected by
the succeeding powers.

ST. LOUIS AIRSHIP PRIZES.

It has long been known that one of the features of
the Louisiana Purchase Exposition is to be an air-
ship contest. Valuable cash prizes have been offered
aggregating two hundred thousand dollars. Of this
sum one hundred thousand dollars is offered as a
grand prize; fifty thousand dollars has been apf)ro-
priated for minor prizes for airships, balloons, air-
ship motors, kites, etc.; and fifty thousand dollars
has been set aside to pay the expenses incident to the
competition.

The contest for the one hundred thousand dollar
prize is open to all, without limitation as to the power
used or the mechanical principles employed. No appli-
cant will be allowed to compete who does not present
satisfactory evidence that he has at some time made
a flight over at least a mile course and return with
a machine similar in principle to that which he pro-
poses to use in the competition. If this rule is en-
forced Santos-Dumont is almost sure to carry off the
prize. No airship will be admitted to the contest for
the grand prize which requires any permanent con-
nection with the earth, or which is not absolutely free
in its flight after the start is made.

Four minor prizes are offered of the respective value
of three thousand five hundred dollars, three thousand
dollars, two thousand dollars and one thousand five
hundred dollars; these prizes will be awarded to the
four competitors who finish nearest the winner of
the grand prize. Each of the contestants, however,
must have made the full course three times, each time
at an average speed of at least ten miles an hour.

The contestants for these various prizes will sail
over an L-shaped course, the legs of which are of
unequal length. The shorter leg will be in full view
of all parts of the exposition grounds. Three captive
balloons will mark the course. The starting point
will be at the angle formed by the two legs; each
aeronaut may sail over the course in any direction he
pleases, but he must encircle the captive balloons in
opposite directions. The length of the entire course
will be not less than 10 miles (16 kilometers) nor
more than 15 miles (24 kilometers) reckoned in an
air line from center to center of the captive balloons.

The grand prize of one hundred thousand dollars is
to be awarded to the competitor whose average speed
during his three fastest trips around the course is
the greatest. The competitor at any trial may pass
over the course, without stopping, as many times as
he desires in a continuous flight, in which case his
time will be the average time in which he covers the
full course. Such a journey counts, however, as but
one trip. The average time made on each of the three
trips required must be at the rate of at least 20 miles
an hour, including the time consumed in starting and
landing.

No exact date has been set for the contest; but it
has been decided that the competition must take place
between the first day of June and the thirtieth day of
September, 1904. The specific weeks for the trials will
later be determined by an international jury. Each
competitor is to make at least one trial within each
of these weeks; but he is at liberty to choose whatever
days the exposition gates are open to the public. He
must announce the date of his trial sufficiently in ad-
vance to permit publication in the morning papers.

A prize of two thousand five hundred dollars is of-
fered for the flying machine, not carrying an operator,
which will make a straightaway run of a mile and
return to approximately the starting point in the
shortest time. Besides its appurtenances, the machine
must carry a load of ten pounds. A special course
has been laid out for this contest.

A prize of two thousand dollars is offered for the
gliding machine, mounted by an operator, which will
advance in a calm or against the wind at a vertical
angle most acute with the horizon. The machine must
make at least twenty glides of not less than four
hundred feet each. A prize of one thousand dollars
is offered for the gliding machine, mounted by an
operator, exhibiting the best automatic stability in the
wind during at least forty glides of not less than
four hundred feet each. The competitors are per-
mitted to provide special appurtenances for starting
and landing.

A first prize of two thousand five hundred dollars
and a second prize of one thousand dollars are offered
for airship motors other than the machine winning
the grand prize, having the least weight and the great-
est efficiency in proportion to their power. No limita-
tions as to type are imposed. The motor must, how-
ever, have a minimum capacity of one brake horse
power, and must not exceed the maximum of one hun-
dred brake horse power. The weight of the motor is
to include all appurtenances for a run of one hour.
It must be so constructed that it can be attached to
an apparatus for making a brake test, and a continu-
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ous run of ten hourc for ascertaining the trustworthi-
ness and durability of the apparatus.

The man who succeeds in driving an airship motor
by energy transmitted through space, in the form of
electric radiation or any other form of electric energy,
will win a prize of three thousand dollars. At the
point of reception, and at a distance of at least one
thousand feet, the energy must measure one-tenth of
a horse power.

Four prizes of five thousand dollars are offered to
the aeronauts who attain the greatest altitude, start-
ing from the exposition grounds; who remain longest
in the air; who land nearest the Washington Monu-
ment in the city of Washington, D. C.; and who travel
the longest distance in one flight in any direction.
These contests will be open to balloons, airships and
all aeronautical vehicles of any type, carrying at least
one person.

A competition for kites will also be held, which will -

be open to all without limitation as to form or dimen-
sions of apparatus. A competitor may present several
kites if he so desires. There will be two classes of
kite competition, one for an altitude of five hundred
feet to be reached with a line of eight hundred feet in
length, and one for the greatest height attained by
a single kite flying at the end of a line not less than
one mile in length.

In the competition with eight hundred feet of line,
three prizes are offered having the respective value
of five hundred dollars, three hundred dollars and
two hundred dollars. In the competition for height, a
first prize of eight hundred dollars, a second prize of
five hundred dollars, and a third prize of two hundred
dollars are offered. The contests will be each two
hours in duration.

The general regulations applying to the aeronautical
contests state that hot-air balloons are to be excluded.
The exposition will provide a suitable inclosure for
the aeronautical grounds, and will defray all necessary
operating expenses. KEach competitor must provide
any special structure or apparatus at his own expense.
No competitor will be allowed to furnish his own fuel
or manufacture his own gas. The exposition will pro-
vide at cost price all gas or fuel.

————— |t G —— e
THE MEERSCHAUM INDUSTRY OF TURKEY.

The British Foreign Office has issued a report upon
the meerschaum mining industry of Constantinople.
This product which is extensively utilized for the
manufacture of pipes is almost entirely confined to
Turkey. The meerschaum can be mined by any per-
son at Sari-sou, Sepetdje, Gheikli, and Menlou, on
payment of five pias to the Administration of Mines—
the cost of a permit. The mines of Sari-sou are situ-
ated at a distance of about seventeen miles to the
east of Eskichehir. The pit at Sari-sou was opened
twenty years ago, but to-day there are 8000 mines
opened, of which, however, only 2000 are worked, the
remainder having been abandoned. Some 4000 miners
work these mines, and every Friday a market is held
at which they dispose of the blocks of meerschaum
they have extracted during the week. For the ac-
commodation of the workmen some 1000 huts have
been erected.

At Sepetdje, about eighteen miles to the northeast of
Eskichehir, there are some 20,000 pits in a space of six
miles, of which only 150 are worked, all the others
being exhausted. It is said that thece mines were
opened 1000 years ago, which is not incredible, as it
is well known that magnesia was formerly used for
many purposes, other than the fabrication of pipes;
moreover, fuller’s earth used to be worked on a vast
scale by the ancients. The meerschaum mines are
worked by some 500 miners, who live in the surround-
ing villages. At Gheikli, in the neighborhood of Sepet-
dje, there are 3000 pits, of which only 100 are worked,
giving employment of 400 miners.

The only place where the Administration of Mines
authorized meerschaum to be extracted is Menlou, and
here there are only twenty pits actually worked by 100
workmen. The working of these meerschaum deposits,
called the Eskichehir, mines which formerly were
actively worked, is reduced to 1770 pits, giving employ-
ment to some 5000 miners, the greater proportion of
whom are Kurds and Persians. These deposits are
worked on the following primitive systems: A fore-
man or ganger, having from two to fifteen men under
his supervision, having pegged out a piece of ground,
generally a meter wide, a pit is sunk until a red, clayey
earth, which is the first sign of the existence of mag-
nesia, is reached. Sometimes this is reached at a few
meters from the surface, but as a rule the miners
have to dig down some 20 meters, and often 40 and
even up to 60 meters, before reaching the red earth,
wherein the meerschaum is disseminated. in kidney
and other irregular forms. The volume of these
blocks seldom exceeds 30 to 40 cubic centimeters, the
greater part of them being the size of a walnut, or an
apple. On reaching the gangue containing the blocks
of magnesia, the miners drive horizontal shafts
through the red clay. This, however, is no easy mat-
ter, as they cannot detach or pick off more than 50
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grammes of the clay at a stroke. Some of these gal
leries are no less than a quarter of a mile in length,
and it sometimes happens that owing to these being
pierced at random different gangs meet underground.
They work night and day, the galleries being lighted
with petroleum. After a certain quantity of blocks
have been extracted, the meerschaum still enveloped
in its gangue is drawn out of the pit, and stacked
in the miners’ barracks. These blocks are bought by
the manufacturers of Eskichehir in job lots every
Friday, and there are some 150 persons who regularly
attend these markets. The meerschaum is then taken
to Eskichehir, where the blocks are cleaned, the opera-
tion consisting of scraping and cutting the blocks with
a sharp instrument or knife, the meerschaum being
still soft and easily cut into any shape or form. Over
1100 persons are occupied in cleaning and shaping
these blocks, which, after being thoroughly cleaned,
are separated into four classes, according to size and
quality. These blocks being ready for sale, a bargain
is struck between the pipe manufacturers and the
commission agents and merchants at Eskichehir, of
whom there are about a dozen. The latter then pack
the blocks of these four classes with very great care
into boxes of equal size, each block being wrapped in
cotton to avoid any friction or shock between the
pieces. The actual annual output of these mines
varies from 120 to 150 tons. The Eskichehir meer-
schaum is very highly prized in Europe on account of
its superior quality, and these deposits, notwithstand-
ing that they have been worked for centuries, are still
considered to be inexhawnstible.
et —
SHAPIRA THE PHILOLOGICAL FORGER.

The recently published biography of Sir Walter
Besant contains an interesting anecdote of Shapira,
who may well be regarded as the prince of philologi-
cal impostors. Shapira was a Polish Jew, who had
been converted to Christianity but not to Christian
honesty. Many years ago he visited Sir Walter Be-
sant and submitted to him a document which he said
refuted every theory held by modern theological stu-
dents. Shapira was a good actor. At first he would
tell nothing of the discovery. Then, after much
hard pressing he confided to Sir Walter with appar-
ent reluctance that the document was nothing less
than a contemporary copy of the book of Deuteronomy
written on parchment. Hesitatingly Shapira exhibited
a piece of his precious manuscript. It was written
in the Phcenician characters of the Moabite Stone in
fine, black ink and was still bright and legible after
three thousand years.

Shapira fabled interestingly of his wonderful find.
He told how the manuscript had been preserved be-
cause it had been deposited in a perfectly dry cave in
Moab. Besant urged him to proclaim his discovery
to the world. Shapira hesitated; but finally he con.
sented to reveal his discovery to two persons, Dr.
Ginsburg, the great Hebrew scholar, and Captain Con-
der, the Surveyor of Western Palestine. Mr. Besant
invited both these gentlemen to visit him on the
following day. Dr. Ginsburg thought that the invita-
tion included his friends and brought with him prac-
tically the whole British Museum and all the Hebrew
scholars in London. Conder also came. Amid much
ill-suppressed excitement, Shapira unfolded his manu-
script. One of the company remarked that the parch-
ment was strangely modern in appearance and that it
spoke well for the art of the time of Moses.  When the
company separated, a professor of Hebrew remarked,,
“This is one of the few things that could not be a
forgery and a fraud.”

William Simpson, of the Illustrated London News,
had no great respect for the wily Shapira. Conder
quietly observed that ‘“all the points objected to by
German critics have vanished in this new and epoch-
making trouvaille. The geography is not confused,
and Moses does not record his own death.” Simpson,
who knew all the caves of Moab, and also knew that
they were damp and earthy, said, “There is not a dry
cave in the country.” “Then you think?” questioned
Besant. ‘“Precisely,” said Simpson.

‘While the learned professors were hanging over
the manuscript for days, and were preparing com-
mentaries, Clement Ganneau came over from Paris to
see the document. “I know,” he said, ‘“how this
manuscript was obtained. The parchment is cut from
the margins of Hebrew manuscripts, some of them of
considerable antiquity. The writing is that of yes-
terday.”

Ganneau’s statement was only too true. Shapira
received the manuscript without a single offer to buy
it. His mind became unbalanced. His failure and
the work of preparing his admirable forgery proved
too much for him. He hanged himself.

Peary Relief Expedition.

On the afternoon of July 14 the Peary Arctic Club’s
relief ship “Windward” sailed for the Arctic regions
to bring back Lieut. Peary. The “Windward” took on
provisions to last her for a year.
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A LONG-TAILED BREED OF JAPANESE FOWLS.
BY WALTER L. BEASLEY.

The first specimen of the remarkable long-tailed
breed of fowls from Japan to be seen in this country
was recently received at the American Museum of
Natural History. The magnificent tail feathers of
this creature measure nearly 12 feet, and are strik-

A LONG-TAILED JAPANESE HEN.

ingly set forth in comparison with the 6-foot figure
shown in accompanying illustration. Mr. John Row-
ley, the taxidermist of the institution, will mount
the new acquisition in a characteristic attitude, after
which it will be installed in Bird Hall, where it will
form one of the most interesting exhibits of that de
partment. Prof. Bashford, Dean of Columbia Uni-
versity, last year visited the locality of the long-tailed
fowls and had one grown for the Museum.

The introduction of the breed is said to have been
brought about by a prince of Japan, whose imperial
crest was a feather. Yearly he offered a prize to the
subjeect who would bring to him the longest feather.
The greatest effort and skill were therefore employed
by the breeders to produce the greatest length of tail
feathers possible. At present only a few old fanciers
know the secret process of successfully breeding these
fowls. A few authentic details have, however, been
obtained in regard to the method of their breeding.
The particular breed is confined to the region in and
around Kochi, the capital of a province of Tasso. The
breed is about a hundred years old and is fast dying
out. There is said to be no artificial method of mak-
ing the feathers grow. All is done by selection.
Moreover one must know how to treat the birds during
the various stages of tail growth. The body feathers
springing from the shoulders attain a length of four
feet. Two years is the time necessary to produce a
full growth of tail. The tail feathers grow from four
to seven inches a month, and continue to increase as
long as the bird lives, which is usually from eight to
ten years. The hens lay about thirty eggs in the
spring and autumn, which are hatched by other fowl.
The hens are kept housed up and sit all day on a
flat perch, and are taken out only once in two days
and allowed to walk half an hour or so, a man holding
up the tails to prevent them from being torn or soiled.
The birds are fed on unhulled rice and greens, and
secret food known and prepared by the old fanciers
themselves. They demand plenty of water and are
wonderfully tame. The ordinary number of long-tail
feathers possessed by each bird is fifteen or sixteen.
About twice a month they are carefully washed in
warm water, and afterward dried on some high place,
usually a roof. The present price is $50 for a bird
having a tail over 10 feet long. There are four varie-
ties of the breed: White head and body feathers and
tail black; second, white all over with yellow legs;
third, red neck and body feathers; fourth, reddish
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color mixed with white on body. All these, with the
exception of the second variety, have black tail
feathers.

SALVAGE OF THE SCHOONER ‘“ MINNIE A. CAINE.”
BY JAMES G. M'CURDY.

During the fierce gale that swept over the Puget
Sound region Christmas Day, 1901, the four-masted
wooden schooner “Minnie A. Caine” was cut loose by
the tug that was endeavoring to tow her from Vic-
toria, B. C., to Chemanius. Left to herself, and hav-
ing every stitch of canvas blown away, during the
night the vessel was driven ashore upon the rocky
beach at Smith Island, lying at the eastern extremity
of the Strait of Juan de Fuca.

The schooner struck at extreme high tide, and being
light, she ran far up on the level beach. When morn-
ing dawned the craft was high and dry and those
aboard had simply to descend the ship’s ladder to the
beach, where they were hospitably received by the
government light-house Kkeeper.

The “Caine” was a new vessel of 780 tons, and the
insurance companies and uninsured owners were loath
to regard her as a total loss. 'Although the vessel was
not badly injured, the long distance she would have to
be moved over the rock-strewn beach, and her exposure
to the full sweep of fierce westerly winds, made the
question of her salvage a very difficuit one. 'The bids
offered for her release were all considered too high,
and in consequence those interested determined to at-
tempt to float the craft themselves.

Operations were commenced in ¥ebruary, 1902, the
plan of sailvage being to raise the vessel above the
level of the beach and force her seaward along a track
of heavy timbers or ‘“skids,” by the use of hydraulic
jack-screws.

A gang of laborers was put at work clearing away
the sand from the schooner’s hull, while heavy timbers,
hydraulic jacks, blocks, tackle and other wrecking
paraphernalia were brought to the scene. A cook
house and lodgings for the workmen had to be con-
structed, and all the fresh water used had to be
brought from Port Townsend on scows, a distance of
14 miles. The isolated position of the wreck added
not a little to the difficulties of the task in hand.

As soon as the sand had been sufficiently removed,
supports for the jacks were built up of blocking.
Cleats nailed to the vessel’s hull sustained the up-
ward lift of the hydraulic screws. When the
schooner had been raised some distance from her
sandy bed, it was found that the sharp bowlders had
cut through the hull in several places, and that the
keel was splintered and broken.

The holes were covered over with planking and rows
of heavy timbers were placed beneath the keel. Then
the bowlders lying to seaward were shattered by dyna-
mite and removed, and the skidding continued for a
considerable distance down the beach. By careful
manipulation of the jacks, the vessel was shoved sea-
ward about 45 feet along the improvised ways. In
order to take advantage of low tides, all work had to
be done at night.

Thus far the weather had been favoralble, but now,
when a few days more would have seen the schooner
afloat, a gale sprang up from the westward, and in a
few hours the heavy sea had destroyed all that weeks
of weary work had accomplished.

The skidding was washed out and the vessel was
thrown back upon the beach. Then came a period of
about six weeks when the tides were not low enough
to permit of any work being done.

In April operations were resumed. Ebb tide now
occurred in the daytime, allowing the work to be car-
ried on much more expe-
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next engaged to be on hand May 10, to take advantage
of one of the highest tides of the year and make a
supremé effort toward floating the craft. Meanwhile
the -winches were kept going constantly, flghting for
every inch of cable that the four-fold purchase would
yield.

Finally, on the evening of May 9, the steady pres-
sure told, and the ‘“Caine” slid back into her native
element, after being a prisoner for nearly five months.
One of the waiting tugs took her in tow and hurried
her to Moran’s drydock at Seattle, where she will
receive a complete overhauling. The salvage opera-
tions cost in round numbers $20,000 and the repair
bill will amount to at least $10,000 more. But as the
vessel had cost $65,000 the year before, her owners
were well satisfied with the outcome of their efforts.

el O i

PLANS FOR A GREAT TELESCOPE.

BY MARY PROCTOR.
Prof. Todd, of Amherst College Observatory, has de-
vised an ingenious plan for constructing a telescope.
on the model of a gigantic eye, 100 feet in diameter,

PROF. TODD’S PLAN FOR A TELESCOPE.

with a pupil represented by an object-glass 5 feet
wide. A tube 200 feet in length, occupying the posi-
tion shown in the illustration, is designed to extend
100 feet beyond the exterior of the sphere. The focus
of the telescope falls on the interior of the sphere, at
the point where the retina of the eye is located, and
here the eye-pieces, spectroscopes, and photographic
cameras are to be placed under the control of the
observer. The entire sphere is to be floated in a zonal
basin constructed within brick or stone masonry, about
25 feet in depth and from 100 to 120 feet square. By
this means the utmost ease of motion may be acquired
in directing the sphere.

In order that the observer may enter the sphere,
the tube must be placed in a nearly horizontal posi-
tion, the observer entering through a door in the tube,
at a point close to the sphere itself. He then walks
along a pathway leading to the adjustable platform,
where the eye-pieces and other accessories are sta-
tioned. This platform is delicately poised by means
of weights which are so adjusted, that if additional

ditiously. The skidding
was replaced, the jacks h
were put into position

and soon the ship was got
moving down the pathway
toward the sea for the sec-
ond time. Before long,
however, another violent
wind came on and the tim-
ber work was again torn
out; but the vessel was
held to her new position
by the use of heavy an-
chors.

During the ebb tide men
were kept shoveling sand
from about her hull, while
at the flood the winches
aboard the schooner were
kept straining at the wire
cables made fast to the

anchors planted to sea-
ward. A tug-boat was
called and took several

pulls at the stranded ves-
sel, but could not budge
her.

Two powerful tugs were
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WRECKED SCHOONER “CAINE ;” SHOWING LINE OF
WHICH SHE WAS LIFTED FOR INSERTING LAUNCHING WAYS.

HYDRAULIC JACKS BY



JuLy 26, 1902.

observers are admitted on the platform, their
equivalent weight must first be removed before ob-
servations begin. This swinging platform may be
compared to the glass crystal of a ship’s chronometer,
being mounted in the same way, always maintaining
a horizontal position, no matter in what direction the
axis of the telescope is pointed.

From this platform, and extending through an open-
ing in the sphere, is an electrical cable controlling
an exterior automatic apparatus, by means of which
the telescope may be pointed in the necessary direc-
tion for altitude, azimuth, in declination or right
ascension. These specified motions may be obtained
by means of a series of rubber-faced wheels, mounted
on oscillating forks or levers, three wheels being neces-
sary for each co-ordinate, and the required speed being
controlled by electric motors. The cable connection in-
side the platform enables the observer to use any set
of co-ordinates he may need, it being possible, of
course, only to use one set at a time.

Following the design of the antique armilary sphere,
a series of automatic-setting devices for the horizon
and equinoctial system of co-ordinates is advisable,
these setting-systems being gimbal-mounted and con-
trolled by means of a pendulum. In order that the
eye-piece of the finder of the telescope may be as close
to the eye-piece of the great tube as possible, Prof.
Todd considers a finder with a duplex Coudé tube es-
sential.

With regard to the clockwork required for con
trolling the moving parts of the tslescope, such as
the dome and observing platform, exceptional power
is needed. Prof. Todd suggests that
the mechanism should consist of elec-
tric motors controlled by the observer
from his chair, thus making a change of
level in the floor or the observer’s
chair unnecessary. In the present
style of mounting, the dome is separate
from the rest of the structure, and
means must be provided for rotating it
in the required direction, while Prof.
Todd’'s suggested form of mounting a
telescope, either refractor or reflector,
is one in which the telescope, observ-
ing-floor and dome, are all combined in
one.

When not in use the exterior tube of
the telescope is lowered nearly level with
the ground, and the objective is shel-
tered beneath a movable roof, like that
of a transit-room. In this way, the ob-
jective is accessible at any time for the
purpose of adjustment or repairs. If such a telescope
were placed on a high mountain, it would be possible
to keep the interior of the sphere at a comfortable
temperature by means of electric heaters, and within
a compartment of the sphere, a barometric pressure
might be maintained by artificial means.

Prof. Todd estimates the price of such a telescope, as
follows:

Sphere ... ... . . ., $175,000
Five-foot objective ................ 75,000
Masonry and cement basin.......... 5,000
Clock work and motion............. 10,000
Tubes and eye-piece accessories...... 10,000
Total ..ottt $275,000

Prof. Todd is well known for his mechanical in-
genuity, and has worked out the detail of his scheme
very thoroughly, having had it in mind for the past
twenty-five years. He had received much encourage-
ment from expert engineers and telescope builders
with regard to the efficiency of his plan.

Great telescopes have helped astronomers to make
important discoveries, such as that of the planet
Uranus, first seen in Herschel’'s reflector; the satel-
lites of Mars, discovered by Asaph Hall in 1877, with

Five Hundred Shots per Minute with Smokeless Powder.
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the Washington 26-inch refractor; and the fifth satel-
lite of Jupiter, first glimpsed with the 36-inch Lick
Observatory telescope. At the time of these discov-
eries, these great telescopes made such celestial finds
possible. What may not be the result awaiting such a
telescope as Prof. Todd has planned?

TONGUE-TRACTION FOR RESUSCITATION OF THE
ASPHYXIATED.
It has long been known that rhythmical traction of

TONGUE-TRACTION BY THE LABORDE ELECTRIC APPARATUS.

the tongue is one of the most efficient means for the
resuscitation of persons who have been drowned.
Dr. Laborde, of Paris, who has carried on extensive
investigations on the effect of tongue traction as
a means of resuscitation, maintains that often, al-
though the organism has apparently ceased to live
externally, it still lives internally. That is to say, life
is still latent; and as long as there is latent life, there
is still hope of saving an asphyxiated or drowned per-
son. The function which it is most necessary to revive
is the respiratory. Experimenting upon dogs, Dr. La-
borde found that two or three hours after apparent
death had set in, it was sometimes possible to secure
resuscitation. A vigorous half bull dog weighing 35
pounds was chloroformed to such an extent that respi-
ration had entirely ceased; after a quarter of an hour’s
traction of the tongue, the animal came to. The ex-
periment was tried again until complete asphyxiation
occurred, and traction was not resorted to until five
minutes after. The dog, who bears the appropriate

Charging the Belts,
THE MILITIA AND THE COLT AUTOMATIC GUN,
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name of Lazarus, this time appeared to be really dead.
One hour and two hours of traction were followed by
no result. But after another one-half hour, a respira-
tory cough showed that life was still present. The
dog soon revived. It occurred to Dr. Laborde that it
would be a good idea to substitute an automatic ap-
paratus for the cloth-covered hand. The first appar-
atus made was driven by clockwork. The more im-
proved apparatus now used is operated by means of
an electric motor, the current being supplied by a
secondary battery. By means of this improved in-
strument it is possible to subject the tongue to con-
tinuous traction for three hours.
—_— e 4O ——
THE MILITIA AND THE COLT AUTOMATIC GUN.
BY G. K. STONEBRIDGE.

After a practice march of seven days over the roads
of Long Island, the 3d Battery of the New York Na-
tional Guard arrived on the eighth day at the rifle
grounds at Creedmoor, and used their guns with re-
sults that left no doubt as to what would happen if the
fire were directed toward an advancing enemy. This
battery was formerly armed with Gatling guns, but
has now been supplied with the Colt automatic rifle,
one of the most deadly machines in existence. The
gun weighs only 40 pounds, and the battery is pro-
vided with mounts of three kinds, so that it is only
the work of a few seconds to transfer a gun from a
disabled mount to a good one. One mount is on the
carriage, one on the limber, and a tripod, that can
be spread and set up in a few moments in any desired
location, composes the third. The battery has six
carriages and caissons, and six extra
guns and tripods, making twelve guns
in all with eighteen mounts.

On the range at Creedmoor the bat-
tery first went into position at 200
yards and moved back by easy stages
until the limit of the range was
reached at 1200 yards. The cartridges,
on a canvas belt, pags into the gun on
the left side, and the empty belt
emerges on the right side, while the
shells are drawn back and ejected
through an aperture near the top. On
the under side of the barrel, about six
inches from the muzzle, is the gas
check, the automaton that does all the
work. At each shot the explosion
throws this lever downward, swinging
it back against the gun. It is this mo-
tion that works the interior mechanism
which loads, fires and ejects the shell.
Eight shots per second, or nearly 500 per minute, is
the usual performance of this gun. When a battery
of these destroyers is viciously pouring out its rain
of destruction, no living thing can stay in its arc
of fire. The 3d Battery uses a .30 caliber gun, and
smokeless powder. While the stream of bullets is
pouring from the muzzle a faint vapor can be seen,
but it vanishes the moment firing ceases, and the lo-
cation of the gun cannot be detected by smoke.

The weapon is made ready for firing by throwing
down the gas lever, this action bringing the first
cartridge into position. The first shot is then fired
by pulling the trigger. The firing then continues
until the ammunition is exhausted. The belts of
cartridges are folded in layers in a small box, which
is hung on the side of the gun, and which feeds un-
ceasingly until no more remain. The empty belts,
when rolled up, look like a common lamp wick and
can be placed in a coat pocket. The lcading tool is
quite as ingenious as the gun and resembles a hand
sewing-machine. One man feeds the machine with
cartridges, a second turns a crank, while a third
guides the loaded belt into the boxes. This little ma-
chine sews the loaded shells into the belts as fast

A Gun in Action, Using Smokeless Powder,
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as a man can feed it. A full service belt holds 500
shells, but for target practice smaller sizes are used.
Firing can be stopped at any desired point on the
belt by removing one of the cartridges. Thus, in
order to shoot five shots continuously, and then stop,
every sixth cartridge is removed. The gunners are
so expert that each can fire a single shot, which was
done repeatedly.

Steel.

In the present practice of casting steel ingots, at-
mospheric air and the moisture which it contains
percolate through the defective joint of the mold, the
hase upon which the mold stands, the lower super-
heated portion of the mold, and finally through the
fluid steel, rendering it plastic. The fluid steel is
oxidized by the column of air upon which it rests.
The oxidized particles, having greater specific gravity
than the rest of the mass, are precipitated, come in
contact with carbon and form carbon-monoxide gas.
It is needless to say that the oxygen of the steam
passing upward has the same effect.

The nitrogen of the air in passing upward forms
a mechanical mixture with the steel and is retained,
while the hydrogen combines chemically with a por-
tion of the nitrogen to form ammonia gas. When it
is considered that atmospheric air is composed of
four-fifths nitrogen, it is evident that the amount of
free nitrogen which is taken up by the steel must be
considerable, especially so in large ingots. Metal-
lurgists have long known that the effect of nitrogen
is to make the steel brittle and hard. For that rea-
son it is considered injurious. While the steel in
the mold is still fluid the gases mentioned escape, so
that they can do no harm. But as soon as a crust is
formed they are imprisoned and form blow-holes.
After partial solidification has set in, the column of
atmospheric air resting upon the partially-cooled
ingot begins to find its way downward through the
superheated inner side of the mold, and thence passecs
into the still plastic steel. Thus the formation of
honeycombed steel may be accounted for.

From this brief outline of the usual method of
casting steel it follows that the chief difficulties to
be contended with are the production of blowholes
and honeycomb-like cells filled with carbon-monoxide
and ammonia gas. The steel is furthermore charged
with nitrogen. The molecular spaces are filled with
injurious gases so that the steel cannot be readily
welded.

A Newark inventor, Mr. A. J. Lustig, has patented
a process in which it is sought to overcome the diffi-
culties mentioned. In this process hydrocarbon gas
or vapor is stored around and under the covered
mold. As soon as the filling of the mold begins, the
superheated hydrocarbon vapors enter, thus displacing
the atmospheric air. The carbon or hydrocarbon is
taken up by the steel independently of the freed
hydrogen. After the mold is filled it is covered, and
the hydrocarbon vapors are caused to pass through the
steel in order to force outwardly whatever atmospheric
air has entered.

It is claimed for this process that no blowholes and
no honeycombs are formed. Consequently no injurious
gases can be retained in the molecular spaces. It
therefore follows that the steel can be welded easily
after the first compression of the glowing ingot, either
by rolling or hammering. From tests which have
been made it would seem that there is an increase
in the merchantable quantity of steel obtained of 15
to 40 per cent. The tensile strength of steel made by
this improved process is 145,000 pounds in contradis-
tinction to 125,000 pounds at present obtained. The
elongation of the new steel is 4.60; that of the old
1.09. The area of reduction of the new steel is said
to be about 2; that of the steel at present made is
practically nil. The chief merit of the new steel, how-
ever, is to be found in the fact that it is most readily
weldable.

An Improvement in Casting

Amazon Rubber.

The greater part of the world’s supply of rubber
comes from the jungles of the Amazon. The growing
demand for the product has led the natives to ex-
plore regions which have hitherto never been trodden
by man. These explorations have resulted in the dis-
covery of new areas of rubber lands. Consequently
the world’s supply of rubber annually exported is
increasing. The shipments from Iquitos during 1900
amounted to 920 tons; in 1901 the quantity sent
abroad increased to 1391 tons, and this year a still
larger gain is expected.

Marconi’s Latest Feat,

News comes from England that Marconi, while at
Cronstadt, Russia, succeeded in receiving wireless sig-
nals from the Cornwall station. The distance was about
fourteen hundred miles, and the signals were trans-
nmitted partly overland and partly over water. Mes-
saves were received as far as Skagen, Denmark, about
eight hundred and fifty miles from the Cornwall sta-
tion.

Scientific American
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Volcanoes and the Sun and Moon.
To the Editor of the ScIENTIFIC AMERICAN:

Referring to your comments on my communication
about ‘“Volcanoes and the Sun and Moon,” published
on June 21, you have apparently misunderstood my
theory, as I do not maintain that volcanic and seismic
action should be greatest where the tide is highest and
least where it is lowest. The abnormally high tide
in the Bay of Fundy is evidently caused by the
‘“contour of the continents,” as you state, for the
moon’s attraction is of course no greater at the Bay
of Fundy than elsewhere in the same latitude, and
therefore volcanic and seismic action is not expected
to be greatest there.

The influence of the moon and planets in causing
and intensifying seismic and volcanic disturbances is
not altogether tidal action—gravitational; it is partly,
or mostly, electrical, and seismic and volcanic action
is an electrical disturbance. This is the reason why
sultry weather, which always accompanies thunder-
storms, also goes with volcanic eruptions and often
with earthquakes. Hence, sultry weather is popularly
called “earthquake weather,” and in the Hawaiian
Islands it is known as ‘“volcano weather.” It is a
remarkable fact that “when Mont Pelée blew up, mag-
netic needles two and three thousand miles away
quivered on their pivots.”

The effect of the moon’s crossing the earth’s equator
is electrical disturbance, not at all gravitational, and
a little observation and reading of the daily papers
will prove that electrical storms, and in fact severe
storms of all kinds, are more frequent at about the
time of the moon’s equatorial passage than at any
other time. In proof of this, note the terrific storms
that occurred about May 3, 16, 31 and June 13 and 27,
even in this country alone, and also notice what occurs
on and touching the following moon-on-the-equator
dates the rest of this year: July 10, 24; August 6, 21;
September 3, 17, 30; October 15, 27; November 11, 23;
December 8 21. Some interesting experiments by
Prof. Elmer Gates on ‘“The Electrical Causes of
Changes in the Weather” were described in the Sci-
ENTIFIC AMERICAN of August 10, 1901.

I cannot agree with you that a relation must be
established between planetary positions and “moments
of volcanic outbreaks or severe earthquakes,” for the
planetary cause is not the sole cause (as it is with
tides); in some cases where a volcano is almost strong
enough to burst forth of its own accord, the planetary
influence is strong enough to precipitate the outbreak
a good many hours, or perhaps a whole day, before the
actual moment of the conjunction, perigee, etc.; the
planetary influence comes on gradually and is cumu-
lative, my observations indicating that volcanic and
seismic disturbances are more likely to occur shortly
after rather than before, or at the moment of, the
planetary positions.

Following are some more ‘“coincidences:”

The volcano of Kilauea, in the Hawaiian Islands,
began eruption on July 4, 1901—the day ®before the
opposition of Saturn—and continued through the
moon’s equatorial passage on the 6th, perigee on the
11th, and new on the 15th, ceasing at)out 30 hours
after the moon crossed the equator again on July 19.

An Associated Press dispatch of April 17 stated that
Albrim, Lopevie and Tingoa volcanoes, in the New
Hebrides Islands, were in eruption on March 10—an-
other moon-on-the-equator date.

In Alaska, Mount Blackburn erupted on April 11—
the next day after perigee—and Mount Redoubt on
May 3—the same day that Mont Pelée began eruption
—-caused by the moon on the equator.

A dispatch states that the seismographs of W. A.
Eddy, the Bayonne (N. J.) seismologist, recorded earth
tremors from the east-southeast on the night of May
15-16, leading him to predict new eruptions in the
West Indies, and that “this is the first motion of the
seismograph needles since March 22" On referring to
my almanac I find: moon on equator May 16 and
March 23; also full 23d; perigee and equinox, 21st.

Some coincidences omitted from my first letter were
the perihelion of Mercury on May 4, with the first
eruption of La Soufriére next day, and the occultation
(direct conjunction) of Mars by the moon on May 7,
when that volcano was at its worst.

The predictions in my communication of May 18
were verified by the eruption’ of Mont Pelée on May
30, earthquakes in Hawaii on May 31, two eruptions of
Kilauea June 1, a “violent outburst” of Mont Pelée
June 6, and again on the night of June 13-14.

If scientists will not admit any influence of plane-
tary conditions in causing seismic and volcanic dis-
turbances, they must then account for simultaneous
disturbances of this kind in different parts of the
world by supposing that distant volcanoes are con-
nected, and that, therefore, a large part of the interior
of the earth is molten matter—which they cannot deny
must be subject to the same gravitational influence
that causes the tides. EvLmer G. STILL.

Livermore, Cal.,, June 29, 1902.
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The Largest Walch in the World.

At the American Waltham watch factory, the largest,
watch ever designed was recently completed. To
build this gigantic timepiece cost several thousand
dollars and several weeks time. Special machinery
and tools were required for its construction. The
watch is a model of the new model 16-size Maximus,
three-quarter plate watch, enlarged ten times, perfect
in every detail and as highly finished as the finest
watch.

The diameter of the pillar plate is 17 inches, and
the movement is 214 inches thick. The balance wheel
is 6% inches in diameter, and the Breguet spring
which controls its action is 8 feet long, 0.08 centi-
meter thick and 0.25 centimeter wide. When run-
ning the balance makes a vibration in 0.7 second.
The pallet stones are of sapphire and exquisitely pol-
ished. The actuating. or mainspring, is 23 feet long,
0.17 centimeters thick and 2.9 centimeters wide.

The mammoth model is as completely jeweled as a
watch of the finest grade. The plate jewels, which
are as large as the smallest movement made, or about
the size of a nickel five-cent piece, are fine rubies,
about ten lines in diameter, but bushed with sap-
phires. The polish of the wheels, pinions and other
steel work is perfect, and the damaskeening on the
plates is most beautiful. The pendant and winding
crown are of fine bronze, brilliantly polished. Every
portion is made on the exact scale of the watch it
represents. No dial has been made for this move-
ment, as it is designed to show not only the action of
the train, but the stem-winding and stem-setting mech-
anism as well.

The movement stands on a bronze pedestal and
from its base to the tip of the winding crown is twen-
ty-six inches.
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Precautions Against Electrolysis of Gas Pipes.

How important it is for a city to adopt some measure
for the prevention of the destruction of its gas and
water pipes by electrolysis is shown in the recent ‘suit
of the city of Dayton, O., against a local trolley com-
pany. With the example of Dayton before it, the city
of Baltimore has decided to take the necessary steps
to forestall a destruction of its pipes. An agreement
made with the trolley company of that city provides
that the city is to receive $500 annually from the rail-
way company for the privilege of running a copper
wire nearly two inches thick through the municipal
subways. It is expected that this wire will take up the
surplus current which has been escaping into the
ground and eating up the pipes, and send it back to
the power house, thereby giving the company more
power and giving relief to the water and gas com-
panies. It will cost the railway company about $20,000
to lay and bury the wire, and if the calculations are
correct the gain will be enormous, as it is expected to
save a large amount of electricity. Whether it will
work well in practice and overcome the great damage
done by electrolysis remains to be seen. Those inter-
ested in the plan, however, profess to have great confi-
dence in it.
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The Current Supplement,

The deplorable artistic disaster which Italy has sus-
tained in the fall of the historic Campanile of St.
Mark's is made the subject of the opening article of
the current SvrrremeNT. The famous old tower is
pictured, as well as the celebrated Loggetta of Sanso-
vino, with its splendid gates. Of technological interest
are a discussion of mechanical standardization in
Great Britain; an article on the manufacture of india
rubber; and a review of alloys. From the scientific
standpoint perhaps the most important feature of
the current StprrrLeMENT is the paper which Mr. Mar-
coni recently read before the Royal Institution on
the “Progress of Electric Space Telegraphy.” The
noteworthy Pittsburg meeting of the American Asso-
ciation for the Advancement of Science is fittingly
commemorated by the publication of a résumé of
some of the more important papers read. In addition
to this résumé Mr. B. T. Galloway’s vice-presidential
address on ‘“Applied Botany, Retrospective and Pros-
pective,” is published in full. Among the minor
articles of interest that deserve mention are those on
the Porro Prism Field Glass; the Virtue of the Pine-
apple; French Mortars; and the Gannets of the
Bass. It may not be known to many that the man
who invented the gelatine dry-plate died a few weeks
ago in England. In memory of the services which Dr.
Leach Maddox performed for photography an article
has been published on the man and on his invention,
which is appropriately a picture illustrating early
negatives.

_—  ——.,cer~—
Builders® Trial of the Battleship ¢ Maine.”

The speed record for American battleships was
made by the “Maine,” recently completed at the
Cramps’ shipyard. Tor thirty minutes she ran at a
speed of 18.95 knots per hour, while her average speed
for an hour was 18.29 knots. For a run of 30 knots
an average of 18.08 knots per hour was made.
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MAKING THE CABLES ON THE NEW EAST RIVER
BRIDGE, NEW YORK.

We have described from time to time, in the col-
umns of the ScienrtIFiIc AMERICAN, the four great
cables which will support the massive 188-foot road-
way of the new East River Bridge, and in a recent
article we gave photographs showing the temporary
footbridges which have been used in stringing the
cables. The last of the strands has now been com-
pleted, and the four cables hung in the positions which
they will permanently occupy. It would be well,
therefore, before describing in detail the method of
building to recapitulate some of the dimensions of
these, the largest suspension cables in the world.
Each cable is 18 inches in diameter and 2985 feet in
length from anchorage to anchorage. ‘When the
weight of the floor system is upon them, the cables
will extend in a fairly straight line from anchorage to
saddles at the top of the steel towers, where the
center of the cables is 333 feet above mean high
water mark in the East River, while the horizontal
distance from saddle to saddle across the main span is
1600 feet. The breaking strength of each cable is
25,000 tons and their combined weight is 5000 tons.
The actual dead load which they will carry when the
bridge is completed is 8000 tons, and they are cal-
culated to carry a maximum moving load of 4500 tons.
Each of the four cables contains 10,397 No. 8 steel
wires. The specifications called for a strength of
200,000 pounds per square iznch, but the actual break-
ing strength of the wire as determined on test, shows
that the cables have an average breaking strength of
225,000 pounds per square inch; a truly marvelous
result, and one which places these cables far ahead
in point of tensile strength of any other structural
material yet used in bridge building.

For the construction of the cables, tem-
porary working platforms were built from
the anchorages to the top of the towers and
between the towers. These platforms were
for the accommodation of the workmen in
handling and adjusting the wires. The
platforms were double-decked, the upper
deck being used for the construction of the
separate cable strands, which were lowered
as they were completed through a distance
of 15 feet to the lower platform, where
they were assembled in the cable. The
cable wires, which are about 3-16 of an inch
in diameter, were made at the mills in 4000
foot lengths and reached the site of the
bridge on T7-foot wooden reeis. Each reel
contained 24 of these lengths of wire, which
were coupled at the ends with sleeve nuts,
the joints being designed to give the full
strength of the unbroken wire. The reels
of wire were placed on each anchorage in
bearings carried on wooden frames, which
were laid in the lines of four cables. At
each end the cables had to be connected
with a series of massive eye-bars, which ex-
tend down through the anchorage and are
bolted to a huge anchor platform at the base
of the masonry. The connection consisted
of massive shoes round which the wires of
each strand were carried, the shoes being
themselves pinned in between the ends of the I-bars,
as shown in our illustrations.

The method of building each strand was as follows:
The end of a wire was taken from one of the spools
and made fast to the strand-shoe, and then the wire
was unwound from the reel sufficiently to form a
bight, which was passed around a 3-foot sheave, at-
tached to an endless carrier cable which extended
from anchorage to anchorage across the towers. The
two parts of the carrier-cable were arranged as near
as possible to lie in the plane of one of the main
cables, and each part had attached to it a carrier
sheave, in such a way that while one sheave was
carrying its strand wire from New York to Brooklyn,
the other was carrying its own strand wire from
Brooklyn to New York. It will be evident from what
we have said that each time a sheave traveled across
the river, it drew with it a double wire. As a similar
arrangement was provided for the other two cables,
eight wires altogether were being simultaneously car-
ried across the river when the whole system was in
operation. When the carrying sheaves reached the
opposite anchorage, the bights of the wires were re-
moved from the sheaves and slipped over the strand-
shoes. The rate of progress of the work was about
50 wires in each strand in ten hours, or a total of
about 400 single wires each working day. When the
end of the coil of wire was reached it was placed in a
vise opposite to the end of the next coil of wire and the
two were connected by a sleeve nut. A perfectly
even tension was secured in each wire by adjusting
it so that it conformed to the curve of a guide wire,
which had been accurately adjusted in position by the
engineers.

One of the best features of the new cables is the
very excellent system of protection against weather

e
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which has been adopted. In the first place the wire
is thoroughly coated at the mills with a heavy mixture
of graphite and oil, and although its greasy condition
rendered it extremely disagreeable to handle, the bene-
fit will be found in the practically indestructible nature
of the work.

In putting up the strands, the apportionment of
labor was as follows: There were three men on each
anchorage to look after the reels, put the bights on and
off the carrier-wheel, splice the wires, etc. There
were three men to handle the wires at the top of the
tower until the strand was ready for lowering into
the saddle whose duty it also was to see that the wires
were hung exactly in the curve of the guide-wire al-
ready referred to. There were also three men placed
between the anchorage and the top of the tower, who,
as soon as the tension was adjusted, clamped the wire
to the strand. The adjustment of the wire between
the towers was done by seven men, and the adjust-
ment of the wire between the other tower and the
anchorage was accomplished in a similar manner to
that described already. Care was taken in placing the
bights of the wire around the strand-shoes to lay them
in regular courses on the shoe, so that they would
correspond with the position of the wires at the other
end of the strand on the opposite anchorage.

As each strand was completed, its end shoe was
turned from the horizontal to a vertical position and
allowed to slide forward toward the tower, thereby
lowering the strand to the final position of the finished
cable; the shoe being finally placed in position between
the anchor chain eye-bars and held in place by its
end pin. The thirty-seven strands in each cable are
arranged in a hexagonal cross sectional form, five
strands lying on each side of the hexagon.

Anchor Bars, Bedded in Masonry of Anchorage, and Used to Fasten

Cable-Loops and Ends.

To complete the cables it will next be necessary to
place around them the clamping bands, which will
form also the saddles in which the suspender cables
will rest. Then the cables will be covered with pro-
tecting shields which will consist of half-round troughs
of sheet steel, semi-circular in cross section, one half
of which will lie below, and the other half above the
cables. Between them and the cables will be run in a
hot mixture of cable preservative simiiar to that in
which the individual wires were soaked as they were
manufactured.

— @ —
'The Seventeen=-Year Locust.
BY F. H. BLODGETT.

When the seventeen-year locusts first made their
appearance in Prince George's County, Maryland,
about the 25th of May, I noticed that a number of the
mature insects had their beaks perpendicular to the
surface of the tree on which they were resting; but
knowing that Riley and other entomologists had
studied the question of their life-history very thor-
oughly, the thought that they might be feeding was
put aside as untenable until June 5, when they were
observed in similar positions in considerable numbers
upon young apple trees in one of the college orchards.
Some of the trees upon which the locusts were most
abundant were wet over considerable areas, and care-
ful observation revealed the fact that the wet areas
appeared at places where the cicadas had recently
been resting. Close observation was immediately Dbe-
gun, and a number of cicadas were observed with
their beaks perpendicular to the surface of the bark.
When disturbed, they were observed to withdraw their
beaks, and immediately a drop of liquid made its
appearance at the spot where the beak had been rest-
ing. In order to determine whether the beaks were
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actually inserted in the bark, and whether the globule
of liquid came from the insect or from the tree,
beaks of a number of insects were clipped off with
scissors, so that they remained sticking in the bark. A
piece of the bark was then cut out with the beak still
retained, and photographs were taken of the beak in
place. In addition to this point, sections of the beak
also were made, which showed that the sete were
forced through the outer bark into the cambium layer
of young apple and poplar trees to a depth of four
millimeters.

On June 18, photographs were made in the field of ci-
cadas feeding, and it was observed that ants and other
sweet-loving insects gathered about the feeding cicadas,
and when the latter withdrew their beaks, and the
resulting liquid appeared on the bark, the ants im-
mediately began to gather about the spot and to feed
on the oozing sap. A photograph was secured only
after several failures, but the failures gave an op-
portunity for observing minutely the method of feed-
ing on the part of the cicada. The insect finally
photographed had been feeding lower down upon the
same trunk, and was disturbed by the motions made
in adjusting and focusing the camera, so that it moved
away from its then location, and after a time read-
justed itself in the one where it was photographed.
When moving, the beak is folded back between the
forelegs at an angle of about 45 degrees, so that the
tip is just free from the surface of the bark. As it
begins to feed, the tip of the beak is brought tforward,
so as to become more nearly perpendicular, and is
rested against the bark. The insect then “backs up,”
so as to bring the upper end of the beak in a perpen-
dicular position above the tip, which is, as already
stated, resting against the bark. This backward move-
ment on the part of the Insect is accom-
panied by a setting of the legs in a firi:
position. and is accompanied by an actual
pulling back of the body by the hind legs
rather than a mere settling closer to the
bark. With the beak now in a perpen-
dicular position, the setae apparently are
protruded through the tube which the beak
forms, and this is accompanied by a slight
sinking of the head, as the beak itself ap-
pears to be forced to a slight degree into
the bark. Having thus inserted the sucking
apparatus, the cicada drinks its fill, or until
disturbed; and its source of supply is so
abundant, that when the beak is withdrawn,
more or less of liquid follows the withdraw-
al of the beak and affords an attraction for
sap-loving insects. The insect is so intent
upon feeding, that with care one can snip
off the beak with slender scissors, so that
almost its full length will remain in the
bark. This is not so easily done, however,
as is the snipping off of the ovipositor in
place, which, owing to the depth to which it
is inserted in the wood, cannot be with-
drawn so readily as the slender and flexible
beak. The insects seem to be sensitive to
sudden motion rather than to near or
strange objects in themselves, as difficulty
in approaching them was almost entirely
obviated when focusing cloth and other
swinging or flapping articles were removed. But even
when approached successfully, the feeding cicadas
were likely to move just at the wrong time, on account
of the movements of the camera body.

The feeding habits and the digestive organs of
the cicadas are to be treated at some length in a
bulletin from the Maryland State Horticultural De-
partment during the present season, in which the ob-
servations here recorded will be treated at greater
length by the State entomologist, to whom the matter
has been referred.

—_— v -—
Another New York and Chicago Rai]réad Record.

Four hundred and eighty-one miles in 460 minutes is
the new record made on the Lake Shore and Michigan
Southern by the 20th Century Limited Express. When
45 miles west of Buffalo the train was 2 hours and 28
minutes late. The track was cleared, and orders given
to malte up as much of the lost time as possible. The
124 miles between Brockton and Cleveland were cov-
ered in 131 minutes. The distance from Cleveland to
Toledo, 113 miles, was made in 103 minutes, the speed
on this stretch at one time reaching 90 miles an hour.

The train left Toledo 1 hour and 40 minutes late,
making up 40 minutes on the run to Elkhart, a dis-
tance of 143 miles, arriving at Chicago 35 minutes late,
making the run from Toledo to Chicago, 244 miles, in
228 minutes, including three stops—one at Elkhart,
where they changed engines; one at Englewood, and
one at Thirty-first Street, making an average speed from
Toledo of over 6414 miles per hour, including stops.

_—_ > -————————

Congress, with the approval of the President of the
TUnited States, has provided that the World’s Fair at
St. Louis in celebration of the Centennial of the
Louisiana Purchase, shall be held in 1904.
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THE REMAINS OF PIZARRO, FOUNDER OF PERU
AND CONQUEROR OF THE ANCIENT INCAS.
BY E. C. ROST.

In the famous ancient cathedral of Lima, Peru,
are on exhibition the remains of Captain-General Don
Francisco Pizarro, who founded Lima January 18,
1535. These remains are contained in a white marble
coffin, with a glass front, thus exposing to view the
well-preserved remains within. The coffin stands in
a niche or more properly a vault,
entrance to which is had through a
massive iron-barred door. To view
these remains one must fall into
the good graces of an attendant
in the cathedral, who for one sol
(fifty cents) opens the iron doors,
lights a candle and by this light
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her class. She carries, in the first place, a partial belt
of 6-inch steel face-hardened by the Harvey process,
and her main gun positions are also protected by 6
inches of the same armor. Although the belt is not
carried entirely to the bow and stern, it is associated
with deck plating 3 inches in thickness, and this, of
course, with its turtle-back form, offsets in some

measure the undeniable weakness of the unprotected
The armament is carried entirely in broadside,

ends.
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The Russians are great believers in the automobile
torpedo and, unlike other great naval powers, they
continue to mount a large number of these on their
modern ships. The “Gromoboi” carries five torpedo
tubes, of which one is above the water-line and the
other four are submerged, the Russians using a special
form of submerged launching tube designed for this
purpose. Another characteristic feature of this vessel
is her large coal capacity, which is set down in the
official list as 2500 tons of coal.
This handsome cruiser is designed

the remains are examined.

It was my ambition to obtain a
photograph of these remains, per-
haps of greater historic interest
than all else in South America.
Pizarro was at once the founder
of Lima (if not of South America),
conqueror of the ancient and
highly-civilized Incas, and may be
regarded as one of the most brutal
of all warriors. It required some
very strong influences to procure
the desired permission, and it was
only after an appeal to my good
friend Emanuel Elguerra, twice
secretary to the Peruvian Legation
in Washington, that the necessary,
permission was finally granted.

Owing to the poor light in the
vault I was obliged to give the
plate two and one-half hours’ ex-
posure, with the result herewith
shown. Several rolls of parch-
ment manuscript visible near the
foot of the body are also contained
within the marble coffin, which was
placed where it now stands in 1891. Pizarro was
killed in the palace at Lima June 26, 1541, and his
remains were previously buried in a subterranean
vault of the old cathedral.

THE RUSSIAN ARMORED CRUISER “ GROMOBOI.”

Russia has always favored the armored cruiser, and
she was, indeed, the first navy to put afloat any ot
those long, fast and powerful armored vessels which
have recently become the popular and predominant
type among the leading navies of the world. The
SCIENTIFIC AMERICAN some time ago made its readers
familiar with the Russian armored cruisers “Rurik”
and “Rossia,” which so excited the interest of the
British navy that a quick reply to them was made in
the “Powerful” and “Terrible.” These latter vessels,
however, because of their lack of side armor, would
be a questionable
match for the two
small but better-
armored Russian
ships. ‘

The “Gromoboi” [
is one of the latest
of the Russian
armored cruisers,
and both in design
and appearance is
certainly a hand-
some and formid-
able-lookimrg fight-
ing ship. She is
473 feet in length,
68 feet 6 inches in
beam, her draft is
26 feet, and dis-
placement 12,336
tons. Like our
own ‘‘Minneapolis”
and “Columbia”
she is driven by
triple screws, her
engines of 14,500
horse power serv-
ing to give her a
speed of 20 knots
an hour when
everything is
pushed to its full
capacity. Built at
St. Petersburg, and
launched in 1899,
she may be said to
embody the very
latest ideas of
Russian naval de-
signers as to what
goes to make an
efficient vessel of

Displacement, 12,336 tons.
Four 8-inch ; eixtecn G-inch rapid-fire guns ; twenty 3-inch rapid-fire guns and several smaller rapid-firers, Torpedo Tubesy 5 Complement, 750,

Speed, 20 knots.

primarily for service in Chinese
waters, and this will account for
the very large coal capacity (that
is, large in proportion to her dis-
placement) which has been given
her. Our photograph was taken

THE REMAINS OF FRANCISCO PIZARRO

with the exception of a bow-chaser and stern-chaser,
which fire through casemates on the main deck at the
stem and stern. On the upper deck, at the four
corners of the central armored citadel, are four 8-inch
rapid-fire guns. Forward of these, on the main deck,
but outside of the citadel, are three 6-inch rapid-fire
guns, one on either bow, and the third as above men-
tioned, mounted in the bow as a bow-chaser. There
is another 6-inch gun on this deck which is mounted,
as also mentioned above, as a stern-chaser, a gun
port being cut for this purpose on the main deck
through the stern. There are also a dozen 6-inch
rapid-fire guns mounted in broadside within the
citadel on the main deck, six on either broadside. The
“Gromoboi” also carries twenty 3-inch rapid-fire guns,
while several smaller rapid-fire guns are mounted on
the bridges, superstructures and in the fighting tops.

when the vessel was on her way
out to Chinese waters and prepar-
ing to pass through the Suez Canal.

New 'Type of Sabmarine,

Particulars are to hand of the
new submarine boat invented by
Mr. Claude Goubet, which has just
been sold to the newly-formed
British Submarine Boat Company.
It is said to differ very widely from
the newest “Holland” type, to which
the present British submarines be-
long. While the latter have a re-
serve buoyance when submerged,
and are kept under by means of
horizontal rudders, the Goubet boat
possesses no reserve buoyancy
when beneath the water, its weight
equaling its displacement. The
new type, in fact, weighs nothing
when submerged, and it is said that
the addition of a very small weight
will set it sinking. In order to
keep the boat on an even keel and
prevent its either rising or sinking
the inventor has devised an arrangement which pumps
water from a forward tank to one situated aft, and
vice versa. The method of working is described as
follows: Should the vessel incline in any direction
a pendulum swings forward, and in so doing forms a
connection between a motor and the batteries; the
former at once commences working the rotary pump
in a direction which causes the water to flow through
the pipes from the lower tank to the higher, until
the addition of water to the latter is sufficient to
bring both the boat and tanks level again. The pendu-
lum swinging straight then cuts off the electric cur-
rent and the motor instantly stops.

An interesting work of creating a waterfall for the
purpose of supplying power is now being carried on at
the headwaters of the Little Blackfoot River, about
30 miles west of
Helena, Mont.

Maximum Coal Supply, 2,500 tons.

RUSSIAN ARMORED CRUISER “GROMOBOL”
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Armor: Beit. 6 inches ; gun positions, 6 inches.

— Miles of flumes and
ditches are being
constructed, by
means of which a
number of small
streams are being
brought together
and carried five
miles to the mouth
of Hat Creek over
a precipice of 500
feet. Heré a power
plant will be erect-
ed, and it is calcu-
lated that there
will be 1000 horse
power available.
The current gener-
ated will be trans-
mitted a distance
of 10 miles to the
Porphyry Dike
Mines, at the sum-
mit of the main
range of the Rocky
Mountains, where
there is one of the
largest deposits of
free-milling gold to
be found in this
country. The work
is being done by a
syndicate of St.
Louis capitalists,
and the active
work has been in
progress for two
years and is now
rapidly reaching a
state of completion,

Armament
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THE TEHUANTEPEC RAILROAD VS. THE ISTHMIAN
CANAL.
BY OUR ENGLISH CORRESPONDENT.

The reorganization of the railroad across the
Tehuantepec Isthmus of Mexico, connecting the
Atlantic and Pacific seaboards, and the construction
of adequate steamship accommodation at both the
port terminals is proceeding rapidly. The line will
be in thorough working order by May, 1903, in the
contracted time. When
completed this railroad
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offered to take over the whole of the Tehuantepec
railroad, lock, stock and barrel, and to reconstruct it.
The Pearson company has completed several great
engineering contracts in Mexico, and has done much
to increase the welfare and prosperity of the coun-
try. This company constructed the harbor at Vera
Cruz at a cost of $12,500,000, and has now commenced
to carry out a complete modern sanitary system and
a water supply at a cost of $2,500,000. This company
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free of interest $5,000,000 (Mexican money). For the
additional rolling stock, working equipment and haul-
age facilities the Mexican government and the Pear-
son company provides equal amounts to be called up
as required.

The Pearson company undertakes to construct and
properly equip at the cost of the government a port
at each end of the railroad capable of accommodating
the largest ships in all weathers, and of giving quick
and cheap dispatch. By
May, 1903, the port works

will offer serious competi-
tion to the projected Isth-
mian Canal.

The necessity of a trade
route from Europe to the
Far East via Central
America has long been
considered expedient.
‘When De Lesseps com-
menced the Panama canal
its completion was anx-
iously anticipated by ship-
ping owners and mer-
chants in Europe as a
short, quick route to the
Orient. But this scheme
has so far resulted in ig-
nominious failure, and ex-
asperating procrastination
has ensued in connection
with the construction of
the Nicaragua canal
Meanwhile the traffic be-
tween Europe and the East
has developed so ab-
normally that accelerated
communication between the two sides of the world
has become imperative in the interests of trade. The
situation became so critical that Sir Weetman Pear-
son, Bart., the well-known London civil engineer and
contractor, visited Mexico to discover if railroad con-
nection could be established between the two oceans as
a solution of the problem.

The Mexican government some seven years ago
constructed a railroad across the Tehuantepec Isthmus
connecting the two oceans, and it was known as the
Tehuantepec National Railroad. But it was built in
the most primitive manner, and proved totally unfit
for heavy trafficc But Sir Weetman Pearson imme-
diately realized that this route could be developed
and could easily be made to fulfill nearly all the same
requirements as a canal. He thereupon approached
the Mexican government on behalf of his company,

Copyrighted by
’. B. Waite.

The City of Tehuantepec, through which the Railroad Passes,

owns the tramways of the city, which are to be con-
verted to electricity, a railway running to Alvarad,
and a fleet of steamers plying upon 400 miles of navi-
gable rivers, and a new railroad has been built from
one of the rivers to join the Tehuantepec trunk rail-
road, by which the interior of the country will be
opened up.

In view of these circumstances the Mexican gov-
ernment did not hesitate to enter into an arrange-
ment with the Pearson company regarding the Tehuan-
tepec Railroad. The terms of the agreement are
mainly as follows:

The Pearson company to put the railroad by May,
1203, into first-class and permanent working condi-
tion, in which it would be capable of handling traffic
expeditiously and at low tariff. For the cost of these
improvements the Mexican government contributes

both on the Atlantic and
Pacific coasts are to be suf-
ficiently completed to en-
able traffic to be handled
with celerity and facility,
but the works will not be
completely finished until
1905.

A contract of partner-
ship and lease was also
drawn up Dbetween the
Pearson company and the
Mexican government, by
which the former is to
manage the railroads and
ports and the drydock for
50 years from May, 1903,
and to receive 371, per
cent of the net proceeds
for 35 years, diminishing
to 26 per cent in the re-
maining 15 years.

The length of the Te-
huantepec Railroad is 192
miles. The whole of the
roadbed 1is being over-
hauled, leveled where necessary, and re-embanked at
sections to afford security, so that when completed
the track will be as even and smooth running as
that of any railroad in this country. It is a single
line track, and it is being relaid throughout with
heavier steel rails. The whole of the bridges are
being demolished, and modern steel structures built
in their stead. This task alone is a stupendous one.
Before this renovation there were only six steel
bridges throughout the whole 192 miles of the rail-
road, the bridges being constructed on the timber
trestle principle. There were 900 of these trestle
bridges, and the whole of these have been swept away
and either culverts or steel bridges substituted.

Owing to the possibility of seismic disturbances
in this country the bridges are being built principally
of steel girders. This is more economical than the

The West Breakwater Crane.

Photographs copyrighted by C. B, Waite.
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The Coatzacoalcos Crane.

Junction of tne Vera Cruz and Pacific Railroad with the Tehuantepec Railroad,

THE CONSTRUCTION OF THE TEHUANTEPEC RAILROAD,
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erection of arch ™rigges. since in the event of an
earthquake a stee: briuge wiul give somewhat, and
if seriously disturbed the damage can be quickly re-
paired, whereas with an arch it will crack and have
tc be rebuilt. The spans for the most part are of
about 85 feet, but in one or two cases they rise to
100 feet span, and in one instance to 110 feet. The
girders are supported upon steel caissons sunk into
the bed of the river and filled with concrete, thus
assuring a solid and rigid foundation. The bridges
are of sufficient strength to carry a load of 20 tons
per axle.

But the most important part of the undertaking is
in connection with the dock facilities and harbor ac-
commodation at the terminal ports—Salina Cruz on
the Pacific coast, and Coatzacoalcos on the Atlantic
seaboard, respectively.

Coatzacoalcos is a thriving and prosperous town of
about 2400 inhabitants. Owing to its exposure to the
turbulent storms characteristic of the Atlantic Ocean
the harbor works are of the most solid description to
insure safe anchorage to vessels. The River Coatza-
coalcos is conveniently adapted for extensive wharf-
ing arrangements, the river being very broad at its
mouth and having a great depth of water. The river
is also navigable for several miles from the sea. The
only real engineering difficulty encountered has been
in connection with the sand bar extending across the
estuary. The contractors, however, are constructing
a heavy training wall by which means an open chan-
nel will always be maintained. Extensive dredging
operations are being carried out whereby the depth of
the water alongside the wharves will be made about
35 feet at low water.

At Salina Cruz, owing to the entire absence of
natural conditions for protection, a complete harbor
i3 being built. This port is somewhat exposed to the
Pacific Ocean, but an adequate idea of the peaceful
nature of its situation and the absence
of heavy surf may be formed from the
fact that the houses of the old town fe
were only five feet above high-water
mark.

At this port the harbor works being
constructed are very extensive. A
breakwater about 3300 feet long is be-
ing built, by means of which a large
harbor of 90 acres’ extent will be
formed. Entering from this there will
be a dock with over 4000 feet of quay
space. In connection with this scheme
a new town is being erected a little
further removed from the water’s edge,
since the land upon which the exist-
ing town stands will be submerged to
form the central basin. This new town
is being built upon modern principles,
the streets being laid out with regu-
larity, numerous open spaces provided,
and a complete up-to-date sanitary sys-
tem and water supply provided.

The breakwaters are being Dbuilt
upon the telescopic principle. Rubble is
thrown overboard and continued to
water level, the superstructure consisting of concrete
blocks each weighing 40 tons. The material for these
blocks is being excavated from the quarries nearby,
and consists of tough limestone and granite. The con-
crete blocks are made by electric mixers, and laid
in position by a traveling Titan crane. This latter
appliance, which is second only in size to that specially
constructed for use at the new naval harbor works
at Dover, England, which are being carried out by the
Pearson company, cost $50,000. It was specially de-
signed for the construction of the breakwater at Vera
Cruz, also completed by this company, and has a jib
radius of 95 feet. The concrete blocks are conveyed
from the mixing department to the crane in cars.

At the present time the engineers are carrying out
trials with three different types of locomotives to
ascertain the most economical and best adapted for
haulage purposes upon the road. This country is
represented by the Baldwin and Pittsburg locomotive
companies respectively, and England by Kitson, of
Leeds. Three engines from each firm have been sup-
plied so that the tests may be most thorough. 'The
English engines each cost $19,000, while the Baldwin
and Pittsburg each cost $13,500. The locomotives each
approximate the same weight. The result of the trials,
Lkowever, is at present in favor of the English loco-
motive, since, though its initial cost was $5500 greater
than the American engines, this sum is saved in coal
consumption and in increased haulage power.

The completion of this railroad will result in a
tremendous acceleration of communication between
Europe and the East, and also San Francisco, and the
distance will even be shorter than via Panama, as
the following table will show:

Via Panama. Via Tehunantepee,

New York to San Francisco 6.270 miles. 5.005 miles,
Plymouth, England ** 9103 6T
New Orleans ‘e 5596 ¢ 3,586 ¢

‘At both ports the facilities for handling cargo will
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be of the most up-to-date labor-saving description.
Electric cranes replete with all the modern time-saving
equipments will be erected at the wharves at both
Coatzacoalcos and Salina Cruz. By this means a ves-
sel arriving at either port will have its cargo dis-
charged into the train, transshipped across the Isth-
mus, and reloaded upon the opposite seaboard within
24 hours. This is far less time than would be occupied
iri crossing the Isthmus by canal. The cost of cross-
ing the continent will also be far less by the rail-
road than by the waterway. Freight will be carried
from one vessel to another at $4 per ton, including
discharging and reloading at the ports. Facilities for
handling and transshipping 1,000,000 tons each way
per year are being made.

Already arrangements are being prepatred in Eng-
land and the East to establish Tehuantepec as a great
trade route. Negotiations are in progress for a regular
Japanese steamship service from Salina Cruz, the
Pacific terminal for the line, direct with Yokohama;
another to Yokohama via other ports; and also a
direct steamship line to San Francisco; while the
Pearson company are also contemplating the inaugura-
tion of other steamship services Lo other ports. On
the Atlantic side, English steamship companies trad-
ing with the East have arranged for a regular steam-
ship service direct from Liverpool to Coatzacoalcos,
immediately the dock accommodation is provided.
From these facts it will be recognized that the success
of the Tehuantepec Railroad is assured. The most
salient advantage of this route for trade over the
Isthmian canal is that it will be both cheaper and
quicker. Then again its cost of maintenance will not
be so great. Owing to the peculiar seismic nature of
the country there is a great liability of the traffic upon
the canal being seriously interrupted by earthquakes,
and since it does not require a very severe disturbance
to throw a lock gate out of gear this is a serious con-

SIBERIAN REINDEER SADDLE AND CRADLE.

sideration. Any damage inflicted upon the railroad
from this cause can be sufficiently remedied in a few
hours to permit traffic being resumed.
—_———r————
PRIMITIVE REINDEER SADDLE AND CRADLE FROM
NORTHEASTERN SIBERIA.
BY WALTER L. BEASLEY.

The American Museum of Natural History has just
received a noteworthy collection of objects obtained
by the Jesup North Pacific Expedition from north-
east Asia. From the wealth of material gathered this
is considered one of the most important ethnological
investigations yet made by the institution. The pur-
pose of the expedition was to study those tribes of
northeastern Asia which are supposed to be closely
related in custom and culture to the northwest coast
natives of North America; also to obtain utensils,
weapons, dresses and miscellaneous household articles,
which would fully illustrate the material life of the
people. A comparison of these, it is thought, will do
much to clear up the great problem as to the history
and origin of the people of northeastern Asia. Some
ten thousand specimens were collected by Mr. W.
Bogoras, connected with the Academy of Sciences, St.
Petersburg, while Mr. W. Jochelson, his partner, col-
lected the same number of objects from different ter-
ritory. A year was consumed by Mr. Bogoras in
traveling by dogs and reindeer teams over a vast area.
He visited six tribes, the most of whom were ex-
tremely primitive and had never seen a white face
before. Among the unique and striking objects
brought back were a reindeer saddle and several
cradles, constructed of a framework of birch boards,
covered with reindeer skin. The leading feature of
these specimens, aside from their novel shape, is their
beaded decorations. They belong to the Lamut tribe
of hunters and Asiatic Eskimos. Though primitive
and living nearly in a barbarous state, the women,

© 1902 SCIENTIFIC AMERICAN, INC.

Jury 26, 1902,

however, are capable of doing excellent beadwork.
These designs are placed on their wearing apparcl,
cradles, and deer saddles. Reindeer herding and the
pursuit of game is the sole occupation of this tribe.
All clothing is made from reindeer skin. The animais
bred by the Lamut tribe command a double price, as
they make the best teams. The neighboring tribes
are willing to pay this bonus, as the half-wild animals
from other sources are slow and indifferent for travel-
ing purposes. The reindeer is also a main source of
food supply. The flesh, blood, rims of the horns,
hoofs and the gristles of the ears and nostrils are all
consumed raw or cooked. Even the half-digested
moss taken from the paunch is cooked with fat and
roots as a porridge. Transportation is mostly done
by the reindeer. Having a tender back and a peculiar
gwaying motion, said to be greater than that of the
camel, the saddle is shaped to fit a certain portion
near the shoulder. In place of stirrups a wooden flap
board is used to hold the rider in place. The inside
is padded with moss and covered with several layers
of deerskin. The cradie, having a young child tied
within in a seated position, is strapped to the side of
the animal while on its journey. A heavy fur cover-
ing is tightly drawn over the cradle to shut out the
cold. It was found that the folklore and traditions ot
many of the Siberian natives were similar to those of
the North Pacific coast tribes, especially the legend
of the Raven, who is regarded as the creator of the
world and man in both countries. Mr. Bogoras is
now at work at the Museum on a memoir, which will
cover some 2000 pages. In this will be set forth the
mythology, as well as the daily life of the people of
northeastern Asia. Some 190 tales of the Chukchi
tribe, obtained by Mr. Bogoras, are now being printed
by the Academy of Sciences, St. Petersburg. Accord-
ing to Dr. Franz Boas a study of the natives of north-
eastern Siberia seems to reveal the fact that these
tribes are more closely associated in
culture and in physical form with the
| Indians of the North Pacific coast than
with the Eskimo of Alaska, which
justifies the conclusion that the latter
are probably recent occupants and not
the pre-historic dwellers of this dis-
trict.
U P —
What is *“Lloyds®?
Primarily ‘“Lloyds” is a corporation
employed in marine insurance and hav-
ing a world-wide agency for the collec-
tion of marine intelligence. Incidentally
other insurance is taken. “Lloyds” had
its origin in the enterprise of Edward
Lloyd, a London coffee house Kkeeper,
whose piace, opened in 1688, became a
resort for shipowners and ship cap-
tains. So much was learned of marine
matters, and so general became the in-
terest in this information, that in 1692
an office was opened in Lombard Street,
and shortly afterward Lloyd’s News, a
paper issued three times a weck, and
devoted to shipping news, made its ap-
pearance. Adverze criticism by the paper of the Brit-
ish government, coupled with a demand for an apology
for an item of news which appeared in the paper, de-
cided Mr. Lloyd to discontinue the publication. The
insurance feature of ‘“Lloyds” originated from a
method of mutually insuring or ‘“underwriting” each
others’ shipping risks by the owners frequenting
Lloyd’s establishment. Their method of doing this
was to subscribe or ‘“‘underwrite” their names to a
document which stated the amounts that each was
willing to give in the event of disaster to the risk.
The present system of “Liloyds” does not differ in any
essential particular from the method employed at the
beginning, but it is much better organized and the
business has been vastly increased in volume. It3
radius of operation now practically covers the whole
world.

S P S I S TS
Launch of a Seven-Masted Schooner.

On the afternoon of July 10 the seven-mast schooner
“Thomas W. Lawson” was launched from the yards of
the Fore River Ship and Engine Company. A full
description of the vessel has already appeared in the
SCIENTIFIC AMERICAN. It will be merely necessary
to recapitulate her chief dimensions, which are:

Length over all, 403 feet; beam, 50 feet; depth, 36
feet; height of masts, deck to truck, 150 feet 6 inches;
total sail area, 43,000 square feet; cargo capacity,
8100 tons; displacement, fully laden, 11,000 tons.

O —

Foreclosure proceedings instituted by first-mortgage
bond-holders have resulted in the sale of the St. Law-
rence Power Company’s plant at Massena, N. Y., de-
scribed in the SciexTtivic Asmerican for November 17,
1900. More than $10,000,000 is said to have bheen spent
in the Massena power scheme. The financial failure
of the project is due principally to inability to dispose
of the power generated.
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THE FORMATION AND GEOLOGY OF THE SALT
DEPOSITS.
BY F. 0. JONES.

When this planet emerged from its long aqueous
night, and the new-born internal forces began the
work of creating the continents, the conditions essen-
tial to the formation of saline deposits prevailed. Salt
was the predominating mineral held in solution by the
water, and may even have been an element of the
primary rocks. During the mighty uplifts, numerons
depressions filled with salty water were, naturally, ele-
vated above the ocean level. Some of the lakes thus
formed had the magnitude of seas. The most of them
probably had no inlet or outlet. Others may have
had both for a considerable portion of their exist-
ence, but a gradual diminution of the water supply
would finally force the lake below the level of the out-
let. Evaporation then produced a gradually strength-
ening brine, which eventually became so heavy that
the salt crystals began settling to the bottom of the
lake.*

All deposits formed in this manner are necessarily
ef great aniiquity. Another class of deposits, com-
paratively recent, was formed from what were origi-
nally fresh-water lakes, and many of these lakes prob-
ably occupied valleys once dry. In such cases, the salt
came from tributary streams, whose washings for
hundreds of thousands of years, coupled with evapora-
tion, finally produced conditions identical with those
which obtained in the more ancient lakes.

There is yet a third and smaller class of deposits
which have no particular age classification. Occa-
sionally a land-locked bay was detached from the ocean
by the formation of a sandbar across its mouth. It
then became a great natural evaporating pan. The
supply of salt water was derived from the influx of
the tide over or through the sandbar. Since only
water sufficient to replace that lost by evaporation
could enter, the precipitation continued without in-
terruption until some disturbance of nature either
submerged the bay or elevated it above the ocean level.

Very little saline precipitation results from a body
of water until it has become greatly reduced in size.
If the water were originally of the same strength
as that of the Atlantic Ocean, only approximately
one-seventh of the first bulk would remain, provided
there were no tributaries. To better illustrate this
statement, suppose a lake 1000 feet deep, with perpen-
dicular sides and a level bottom. Not until evapora-
tion had reduced the depth to about 143 feet would
the real work of making a deposit begin. Of this
remaining 143 feet, 35 feet would be solid matter,
chiefly salt. Since the ancient lakes were probably
on the same lines as those of the present day, they
must originally have covered from two to six times
the area of their salt beds, the deposit representing
only the deepest portion.

If we allow that, as a rule, these lakes covered
three times the area of their deposits and that their
average depth was one-third of their greatest depth,
we have the equivalent of the preceding paragraph.
Based on this proposition, a deposit 50 feet thick
would presuppose a lake having a maximum depth of
1430 feet, by using the Atlantic’s percentage of solid
matter (0.035), although the ancient oceans were
undoubtedly less saline. The greater part of the
thicker deposits was probably contributed by streams
(which were comparatively fresh) or by tides, as
some of them would have required a depth of water
much greater than now exists in the open ocean.

There is nothing improbable, consequently, in the
supposition that some deposits 200 feet thick or more
came from lakes which never had a depth exceeding
2000 feet. In such a case, the original contents of the
lake would account for 70 feet of the deposit, leaving
130 feet to be derived from other and generally less
prolific sources. Tributary streams are a factor want-
ing in the case of land-locked bays, while a deposit of
any given thickness which came from a lake originally
fresh would require a much greater volume of water.
These figures are, of course, conjectured, but they
indicate the proportion the salt deposits must bear to
the bodies of water from which they were derived.

Any estimate of the length of time consumed by
nature in making a deposit would be pretty much at
random. The size of the lake basin, the seasons, and
the number and size of streams are important factors
of which we have no knowledge. From the number
of alternating strata of shale and salt found in some
deposits, however, we know that there were numerous
seasons of excessive rains, when the streams furnished
sufficient water to raise the lake level many feet—
perhaps to the overflow point. At such times the water
became fresher and saline precipitation was indefi-
nitely suspended. These seasons were not such in the
modern meaning of the word, for they probably com-
prised scores or even thousands of years. The layers
of mud, which later became hardened into shale, were
thickest and most numerous near the mouths of the

“Tnder ordinary conditiong, water ean hold in solution about 25 per cent
-% salt., In salt making, this is known as the point of * saturation.”
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streams, but they occasionally covered the entire bed
of the lake. Judge of the volume of water discharged
and the amount of sediment it must have carried in
order to cover areas of more than a thousand square
miles with a layer nowhere less than several feet
thick!

Although the chief substance found in ocean water
is chioride of sodium, it contains very small amounts
of other minerals. Its average density is about 1.025.

Fig. 1.—Contour of a supposed l:ke showing the proportion of salt which
would come from its original contents. A4, A, original level of the
lake ; I3, B, thin laycr ofgypsum o, C, dep-snuf salt; D, 1), point
from’ whicli the water receded after 'the gypsum was deposne but
hefore the saline precipitation occurred.

Of the 0.035 per cent of solid matter in the Atlantic

ocean, less than 0.030 per cent is salt. The various

minerals and their percentages of the total matter are
as follows: Chloride of sodium, 77.07; chloride of
potassium, 3.84; chloride of magnesium, 7.86; sodium
and magnesium bromide, 1.30; calcium sulphate (sul-
phate of lime or gypsum), 4.64; magnesium sulphate,

5.29. While this list fairly represents the ingredients

of the ancient lakes, the percentages have very little

bearing, owing to local causes. Particularly note-

womermemrre PaseX ehore \m.. .

Fig. 2.—Present gize of Great Salt Lake and two of its prehistoric rtages,

worthy is the greater proportion of gypsum in some
of the deposits.

These minerals do not all separate from water at
the same stage of evaporation or density. Distilled
water at the temperature of 60 deg. Fahr. is the unit
of comparison. The first mineral to separate is the
calcium sulphate, when a density of about 1.13 has
been reached—equivalent to 17 per cent of solid mat-
ter. If it is deposited under a pressure of ten atmos-

pheres (about 146 pounds to the square inch), or at
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Fig. 8.—Geological location of the principal salt depogits. Geological time
to produce periods II, ITI, IV, and V is estimated at from 10,000,000
to 60,000,000 years.

the bottom of a lake 335 feet deep, it will contain no
water of crystallization and is called anhydrite. TUsu-
ally, however, it includes a considerable percentage of
water, and then it is more properly known as gyp-
sum. Following the gypsum comes the chloride of
sodium, the precipitation taking place in a density
ranging from about 1.20 to 1.30. This includes the
sodium bromide. The last to precipitate are the mag-
nesium and the potassium. TIf the progess were inter-
rupted bv an unusual inflow of fresh water, the order
of precipitation would be repeated from the beginning.
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Judging from the number of strata of the different
minerals found in some deposiws, cthis was the rule
rather than the exception.

For much of our knowledge regarding the forma-
tion of salt deposits, we have only to study the mod-
ern examples in various stages of completion. The
Dead Sea, 40 miles long, 9 miles wide and 1,286 feet
below the level of the Mediterranean, is a noted ex-
ample. Its greatest depth is 1,100 feet, but all of the
southern end below the peninsula of Lisan, or about
one-fourth of its area, is very shallow, nowhere ex-
ceeding 13 feet. The principal contributing stream is
the river Jordan, which is said to carry 52 parts
chloride of sodium and 30 parts chloride of mag-
nesium to every 100,000 parts of water. The water of
the sea itself long ago reached the point of saturation
and now contains 24 per cent of solids. A little over
one-third is chloride of sodium, the greater proportion
being made up.of chloride of magnesium and calcium
chloride. This is excellent proof that the brine is
very old, most of the salt already having been pre-
cipitated.

The Dead Sea is probably the remnant of a larger
ohe, formed by the uplift which drained a large por-
tion of Western Asia, joined that continent to Africa
and nearly imprisoned the Red Sea. Ancient beach
lines, from the level of the Mediterranean down, indi-
cate the succesgive changes through which it has
passed. It once had an outlet southward into the
Gulf of Akabah by way of the narrow valley of Aka-
bah. A saline plain which extends many miles to the
south shows that precipitation occurred long before
it became contracted to its present area. The shal-
low southern end may once have been dry land (as the
Bible seems to indicate), the resubmersion taking
place during the eruption which destroyed Sodom and
Gomorrah. This, however, would affect the level of
the sea only a few feet, and proves that in 3,800
years there has been surprisingly little change.

The finest example of natural salt making, however,
is to be found in our own country. Great Salt Lake
is the largest body of brine in the world. It has a
singularly great elevation of 4,200 feet, considering
the fact that salt lakes are usually near or below the
ocean level. The area which it covers greatly varies
from the wet to the dry seasons (winter and sum-
mer), but upon the average it is about 70 miles long
and 30 miles wide. Four rivers flow into it—the
Jordan from the south, the Bear from the north and
the Ogden and the Weber from the east, besides many
minor streams. Despite this great influx of fresh
water, the lake contains 23 per cent of solid matter,
nearly all of which is chloride of sodium. It is ex-
tremely shallow, the greatest depth being only about
35 feet, while the average is little more than one-
third of that.

The basin which Great Salt Lake originally occu-
pied is of very irregular shape. The surface of the
lake was then about 1,000 feet higher than it now is.
Its extreme length was 346 miles and extreme width
145 miles, the total area being 19,750 square miles,
or more than nine times its present size. At that
level it remained thousands of years, making a well-
defined shore line on the surrounding mountains. To
this stage of its history geologists have given the name
of Lake Bonneville. A second great and even more
prolonged stage occurred when the lake had fallen to
the 625-foot level, and this is known as the Provo
shore line. During both stages it had an outlet north-
ward by way of the Snake and the Columbia rivers.
Besides the season changes, the level of the present
lake fluctuates through periods of considerable length
not yet clearly determined. In 1847, it covered an
area of 1,700 square miles, but in 1869 the area had
increased to 2,360 square miles, its extreme dimen-
sions being: Length, 83 miles; width, 51 miles; depth,
49 feet. A decrease then began.

Salt deposits are common to nearly every forma-
tion of the earth’s crust and constitute a sort of a geo-
logical step-ladder which the average layman can
understand. The point-blank assertion that millions
of years were required to lay down the deposited por-
tion of the earth is apt to stagger him. A stratum of
rock hundreds of feet thick conveys no meaning to
him because he knows nothing of the process by which
it was formed. Judging from the slowness with which
the modern deposits are being laid down, however, he
can get an idea of the almost illimitable time that
some of the ancient and larger deposits must have
required. Many of them were completed long before
either the continents or oceans were inhabited.
Neither animal nor vegetable life could have survived
the oft-repeated and awful convulsions of nature
which emphasized their history. Placed in compari-
son, Niagara and the great chain of inland seas are
as infants of to-day. HEven the great glacier which
preceded them and is supposed to have lasted about
30,000 years, belongs to the post-tertiary or present
period of the world’s existence. Back of this are
three great periods comprising a dozen different for-
mations!
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RECENTLY PATENTED INVENTIONS.
Agricultural Innprovements.
I'LOW.—J. MicHaLka, Cameron, Tex. "The
shoe-bar in this plow is rigidly secured to the
beam and the standard is arranged to per-
mit quick and convenient adjustment to any
height or depth of cut and any inclination
found necessary in setting the plowshare or
sweep. Means are provided fer adjustably
locking the standard brace to the standard
in such a manner that the standard cannot

be accidentally moved from position.

Apparatus for Special Purposes.
GAS-PRODUCING  APPARATUS.—J.
MiLLER, Jr.,, Irwin, I'a. This apparatus is
more particularly adapted for making illu-
mindting gas and comprehends a novel, co-oper-

.

ative, and peculiar arrangement of parts,
whereby a large amount of heating surface
s provided, and in charging the apparatus
the nitroger is driven ofi and the desired
gas product is left practically free of nitro-
gen. By this construction five hundred to
six hundred heat units may be obtained as

against three hundred and fifty secured in
water gas.
Electrical Apparatus.
ELECTRIC BATII APPARATUS.—J. D.
RaxpaLnn, Memphis, Tenn. The invention re-

lates to improvements in cabinets for giving

electrically-heated air baths to invalids af-
flicted with various forms of diseases. The
apparatus is so arranged that it may be

lowered or placed over a person and produce
varying degrees of heat by an electric cur-
rent.

SOCKET-COVER AND GLOBE-HOLDER.—
J. F. Wgipe, Brooklyn, N. Y. The improve-
ment provides a combination of a socket-
cover and globe-holder for an electric lamp

which can be readily and securely placed in
position to cover the lamp-socket and to
form an exceedingly - strong globe-holder re-

quiring no separate attachment on the cover.
POLE-CHANGER.—J. M. G. Brearp, Fruita,
Col.  This pole-changer is more particularly
used for electricity of high potentials, such,
for instance, as currents from static ma-
chines, induction c¢oils and oscillators, and
the device affords a simple and effective means
for changing the direction of the currents.

Hardware.

ADJUSTABLE SOCKET-WRENCH.—J. L.
Paxsox, Mobile, Ala. The wrench consists
of two members which are flat at their cen-
ters and beveled upwardly at each end, there-
by forming a rocking fulcrum at the centers.
A sleeve or nut is slipped over the smaller
end of the wrench and engages a thread on
the outer surface of these members. By slid-
ing or screwing the sleeve or nut in either
direction, the half-sockets in the opposite faces
of the two members are made to approach
each other and grip the object between them.

VISE.—F. I. WeBBER, Oxford, Neb. This
vise or holder is more especially designed for
securely gripping the sucker or plunger rods of
tubular wells, o1* the drill rods of well-drilling
apparatus, or other work undergoing repairs
and the like.
struction and effective in operation, and is ar-
ranged to prevent the work from sliding or
turning in the jaws.

BENCH-CLAMD.—V. F. $81yoras, Bergen-
tield, N. J. This bench-clamp which is simple
in construction, and of economical form may
be attached to any carpenter's bench. The

design is such that curved or straight articles:

may be firmly gripped and held in position to
be worked upon, and articles may be held
above the bench and turned in their supports
as required.

Improvements in Motors and Engines.

REVERSING VALVIE-GEAR. ‘A. B. Lerr-
wicH, Iueblo, Colo. In the ordinary link-
motion for locomotives two eccentrics on the

axle are required for each valve. In this in-
vention only a single eccentric is employed
for each valve and a simple construction of
reversing gear is provided which is suscep-
tible of the two positions necessary to re-
verse the valve, and a middle position which
has no influence on the valve, as well as
various intermediate positions.
PULSOMETER.—P. ITAUSSMANN, Burg, near
Magdeburg, Germany. This invention relates
to steam water-lifters or pulsometers and
more particularly to the construction of the
injecting nozzles which produce the condensa-
tion of the steam. 'These nozzles are so ar-
ranged as to render the injector-tube adjust-
able, while the mouth of such tube is adapted

to act in conjunction with the spraying de-
vice provided in the interior of the cham-:
bers, whereby it is possible to regulate the
quantity of the refrigerating water to exist-
ing conditions of working.

SLIDE-VALVE GEAR.—S. 8. YOUNGHUS-
BaND, Darlington, IEngland. The invention

consists In the special construction of eccen-
tric sheave and stud for working the ex-
pansion or reversing link of the valve-gear
of a locomotive. Motion is transmitted from
the reversing links to the slide-valve through
an intermediate lever, having a pivotal con-
nection with the die-block of {he link.
lever is connected by its shorter arm to the
valve-rod and suspended by its other arm from
arms on the way-shaft. The connection with

The vise is very simple in con-|

This

the expansion-link of the link-suspension de-
vice and the rods of the forward and back-
ward cccentrics is effected by means of gud-
geons carried by a pair of cheek-plates fixed
to the expansion ling at either side thereof.

WIND-MOTOR.—J. M CoCHRAN, Gober,
Texas. The construction of this wind-motor
is simple and durable and is arranged to per-

mit the use of large wind-wheels without
danger of creating undue tortional or other
strains. The construction also permits the

vane to freely hold the wheel into the wind
and to insure a proper transmission of the
power developed.

CURRENT-WHEEL.—J. A, WeLLs and J.
). Svuarann, Knight, Tex. The paddles of
this current-wheel are mounted to slide upon
the spokes of the wheel in order to prevent
breakage by drift material and to prevent
the wind acting detrimentally upon the pad-
dles. The invention also utilizes the power
generated by the movement of the wheel to
raise and lower said wheel whenever the
condition of the stream may require such
adjustment to enable the paddles to act upon
the water advantageously at all times.

Machines and Mechanical Devices.

HOIST.—C. I'rTy, Oakwood, Tenn. The in-
vention relates to a hoist adapted especially
for lifting barrels, kegs, ete. The device may
be employed for lifting and carrying barrels
from one point to another and placing them
or loading them upon the desired object without
involving exercise of any considerable force.

ADDING-MACHINE.—E, WiswaLL, Island.
I1l. The invention is in the nature of a novel
form of adding-mahine which will also aid
in solving problems in subtraction, multiplica-
tion and division. 1t consists of a peculiar
construction and arrangement of parts, par-
ticularly adapted for the uses to which it is
put. On each side of the case of the addirg
mechanism there is a row of figures opposite
the keys to facilitate the working of problems
in subtraction and division.

CANE-LOADER.—II.

S. Papceurr. Waipahu,

the machine is provided at the front with
a transversely extending endless carrier which
extends from side to side of the machine be-
yond the wheels and discharges from one end
into an upwardly-inclined elevator. This ele-
vator is designed to discharge the cane into
a car or other receptacle.

LOG-TURNER.—W. L. LrLAND, Sisson, Cal.
This log-turner is employed in sawmills to
move a log from the log deck upon a log
carriage, to conveniently and automatically
turn the log over after several boards have
been sawed off, and then to return the log to
position against the knees of the head-block on
the log-carriage. :

PAPER-JOGGER.—W. E. JrLr, Chattanooga,
Tenn. The invention relates to a device for
jogging or jolting superimposed sheets of
paper so that they will be caused to assume
positions in which their edges lie true with
respect to each other. Thus preparing the
sheets for binding, cutting and analogous pur-
poses.

WASIIING-MACHINE.—J. WoERNDL, Fran-
ces, Wash. This washing-machine belongs to
that type used upon the top of wash-tubs and
operated without direct sSubmersion in the
water. The clothes to be washed are wet,
spread out, and rubbed with soap, and then
bundled up into a ball. This ball of clothing
is then rolled forward and backward, the in-
ternal surfaces rubbing against each other with
a gentle friction, thus loosening the dirt and
causing the same to mingle with the water.

SCALL ATTACHMENT.—W. D. Evaxs and
J. . Marsirann, Eupora, Miss. The invention
_relates to improvements in attachments for
weighing-scales and provides a device of sim-
ple construction, designed to co-act with the
scale beams to indicate on the dial the weight
| of an article on the scale, and obviate the use
of the usual weights.

FXPANSIBLE PULLEY FOR MOTOR-VI-
HICLES.—PArL IsipDORE VIEL, 99 Rue de la
Verrerie, Yariy, France. The invention re-
lates to transmission and speed gear for
motor vehicles and is characterized by exten-
sible pulleys which enable the ratio of the
diameters between the driving and driven pul-

ileys to be altered in such a manner as to
alter the speed of the driven shaft in the
| same ratio. Furthermore the extensible pul-
|

ley permits of instantly stopping the driving
belt.

Miscellzaneous Inventions.

SHEARS, R. ITayvrnron, Pensacola,  Fla.
This invention is an improvement in shears
designed for cutting heavy material. A base

}plate is employed in coniection with the lower
I blade to slide beneath the material being cut.
"The construction is such that the handle of the
fixed blade may be grasped by the thumb and
forefinger of the hand in such manner as to
hold the shears steadily in operating and
cuiding the same, while the handle of the
upperr blade may be operated by the other
fingers of the hand.

TOBOGGAN-SLIDE. T, . MERRILL, New
| York, N. Y. This toboggan-slide is so arranged
"as to secure the novel effect of cars racing side

by side at a varying rate of speed, whereby it

Hawaii "Territory. The cane loader is em-
ployed in loading cane on cars or other car-
riers. In connection with suitable framing:

becomes possible for the cars to take the lead
alternately, thus adding considerably to the
enjoyment of the occupants of the cars.

DETONATOR IFOR RAILWAYS.—F. LE-
MAIRE, Paris, IFrance. "This detonator possesses
the advantage of exploding loudly upon the
passage of the first vehicle or of the locomotive,
so that the explosion is always audible to the
driver. The improved detonator does not in-
jure or deteriorate either the rail or the tire
of the wheels, and in addition affords great
security owing to the certainty of its opera-
tion. It is adapted to resist accidental shocks
which may arise from falls during transporta-
tion, or from knocks or blows during stor-
age.

CHAIR.—II. P. BLAckARD, Omaha, Tll. This
reclining chair is so arranged that a person
while on the chair may readily adjust it to
any desired angle from an upright or sitting
position to a reclining position. It may be
readily adjusted to a sitting position by the
weight of the person rising from the sitting
position, or in other words the chair is self-
adjusting to any point on dpward movement.

FIRE-ESCAPE.—E. M. Cuorist and W. 1.
ITAarpuyaN. Pinegrove, I’a. The invention re-
sides in a peculiar form of spiral around which
the rope is wound, in order to give the rope
the number of turns sufficient to furnish the
necessary resistance to the movement of the
rope. The constraction of the spiral permits
the rope to engage and disengage the ends of
the spiral without turning sharp or abrupt
corners which would obviously tend to pre-
maturely destroy the rope.

WATER-RESERVOIR  FOR RANGES.—G.
I1. Griamar, Rutland, Vt. This water-reservoir
ensures quick heating of the water and aids
in the combustion of the fuel. 'The generation

of steam is reduced to a minimum, and its
escape into the room or into the reservoir
casing and range are prevented, thus avoid-

ing the formation of a destructive alkali by
the mixing of the steam with soot and ashes.

REPEATING FIRFEARM.—W. W. HuMmpH-
REYS, Sheflield, Ill. The improvement relates
more particularly to repeating shotguns of that

type in which the receiver is open at the
bottom. The construction permits the shooter
to expel one or all the cartridges from the

magazine by the magazine spring, so that at
the end of a hunt the sportsman can unload his
gun with rapidity and perfect safety, avoiding
danger of accidental explosion.

CAMERA AND IFOCUSING - FINDER
THEREFOR.——U. Nenrixt, New York, N. Y.
The invention relates more particularly to the
production of a combined camera and means
for automatically finding an object and focus-
ing the camera upon said object. Means are
provided for reducing the volume of the finder
and focuser so that the same will be

in as

compact form as possible.
WINDOW ATTACHMENT.—R. IAMILTON,
Pensacola, Fla. This improvement is in the

nature of means for carrying the shade roller
and lace curtain on the upper sash of a window
and comprises devices whereby the sashes may
be locked when closed or opened to any de-
sired extent.

METHOD OF RAISING SHEETS OF
STONE.—A. W. Prarr, North Jay, Me. Mr.
I’ratt has invented a new method of quarrying
or raising sheets of stone from the mother
ledge or solid mass wheré there is no natural
bed or seam. 'The sheet of stone of required
thickness may, by this process, be raised or
separated without flaw or fracture and brought
to an edge, so that it can be cut up into blocks
or slabs of suitable dimensions for use in the
erection of buildings, monuments, etec.

NECKTIE-HOLDER.—I'. M. LEWIs, New
York, N. Y. The improvement consists of a
clip member attached to a shield and adapted
to engage with the collar-button. The holder-
clip is so formed as to engage yieldingly with
the back of the shield at a considerable dis-
tance from its center, thus preventing the
bending and consequent breaking of the shield,
but permitting it to conform to a collar.

INCANDESCENT GAS-BURNER.—A. A.
P'rarr, New York, N. Y. The object of the in-
vention is to provide a new and improved in-
candescent burner which is simple and durable
in construction and arranged to give a very
bright light on high or low gas pressure and

without increase in the consumption of the
gas over ordinary incandescent burners now
in use.

TABLET. A, L. ITorroN, Norfolk, Va. This
invention is an improvement in paper tablets
of that class comprising a number of loose
leaves and means for holding them together.
This holding means is of such a construction
as to permit the sheets as they are filled to
be turned back until they lie perfectly flat.
When all the sheets have been used the tablet
may be reversed and the opposite sides of the
leaves used.

NOTE-BOOK.—A. I. lorrox. Norfolk, Va.
This invention is an improvement in note-books
designed for use by stenographers and others,
the notes of which are to be transcribed. 'The
invention has for its object to provide a simple
construction by which the note sheets may
be held, will lie flat from end to end and
throughout the entire pile, and can be readily
applied and removed in use.

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

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 you the name and address of the party desir-
ing theinformation. In every ease it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 2901.—For makers of Scotch high-
lander bagpipes.

AUTOS.—Duryea Power Co., Reading, Pa.
Inquiry No. 290%2.,—For some newly patented

household article, for installment plan, to retail at $4
or $).

For mining engines. J.S. Mundy, Newark, N. J.

Inquiry No. 2903.—For makers of spring motors
of difterent sizes.

“TU. 8.” Metal Polish. Samples free.

Inquiry No. 2904.—For the makers of the port-
able desk fan run by spring motor.

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

Inquiry No. 2905.—For machines for cutting
button blanks from clam shells.

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

Inquiry No. 2906.—For makers of agents’ outfits
for making key rings, key checks, etc.

Indianapolis.

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

Inquiry No. 2907.—For dealers in wool for mak-
ing fringe for rugs.

For SALE.—Deep well rig; also four natural gas
regulators. Sparta Electric and Gas Co., Sparta, Ill.

Inquiry No. 2908.—For manufacturers of ma-
chines for sharpening ciippers.

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

Inquiry No. 2909.—For makers of electric curry-
combs.

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

Inquiry No. 2910.—For compressed air apparatus.

¥or Machine Tools of every description and for Ex-
perimental Work call upon Garvin’s, 149 Varick, cor.
Spring Streets, N. Y.

Inquiry No. 2911.—For makers of castings for
gasoline engines.

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

Inquiry No. 2912.—For makers of invalids’ tri-
cycles.

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

Inquiry No. 2913.—For a model of a turbine and
an electric motor for school purposes.

Designers and builders of automatic and special
machines of all kinds. Inventions perfected. The W.
A. Wilson Machine Company, Rochester, N. Y.

Inguiry No. 2914.—For a machine for punching
small, round pieces of paper of different colors, called
confetti.

The celebrated * Hornsby-Akroyd ” Patent Safety Oil
Bngine is built by the De La Vergne Refrigerating Ma-
chine Company. Footof East138th Street, New York.

Tnquiry No. 2915.—For makers of flexible shaft-
ing.

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

Inquiry No. 2916.—For dealers in compressed
air machines or small, portable hand power machines.

WANTED—AS instructor in pattern making in an
eastern school of engineering an intelligent, young,
energetic pattern maker with exceptional knowledge
and skill at his trade. Good salary. Address, stating
age, nationalty, education and experience in detail,
“Instructor in Pattern-making,” Box 773,N. Y.

Inquiry No. 2917 .—For the maker of the “ Wold”
shaper.

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

Inquiry Neo. 2918.—For manufacturers of alumi-
nium castings.

Good 6-inch equatorial telescope. Cheap. For as-
tronomy, sea or mountain use. Full set, embossed.
Scientific American and Supplement, from 18§81, 84 vols.
Virgil Buell, M. D., Plainviile, Conn.

Inquiry No. 2919.—For makers of fans for res-
taurants, run by gasoline motors.

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

Inquiry No. 29:220.—For makers of spoke and
handle making machinery.

Inquiry No. 2921.—For manufacturers of merry-
go-rounds.

Inquiry No. 2922.—For parties to make a soft
steel band 3 inch wide and No. 32 gage, hot rolled, if
possible, and put up in coils.

Inquiry No. 2923.—For manufacturers of hemp-
stripping machines.

Inquiry No. 2924.—For manufacturers of the
necessary equipment of a plant for making bottles,
window glassand common glassware.

Inquiry No. 2925.—For dealers in large quantities
of air pumps. capuablie of being worked by band and of
com pression ot 20 to 5 pounds pressure.

Inquiry No. 2926.—For makers of small ice-mak-
ing machines for domestic use.

Tuquiry No. 2927 .—For makers of plants for mak-
ing wood alcohol.

Inquiry No. 2928.,—For _centrifugal wringers re-
quiring not over two or three horse power.

Inquiry No. 2929.—For manufacturers or dealers
in picture frame mouldings.

Tnquiry No. 2930.—For manufacturers of gongs
and bells for musical purposes.

Inquiry No. 2931.—For cigarette paper in rolls 14
inches in diameter by 4 inches in width.

Inquiry No. 2932.—For turbine wheels complete.

Inquirv No. 2933.—For dealers in regularly cut
tigures, such as soldiers, indians, etc., 13§ inches high,
on a small, thin base, 30 as to stand erect.

Inquiry Ne. 2934.—For acetylene marine search.
lights for use on launches.
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INDEX OF INVENT[ONS Cutter mechanism, traveling, E. E. Slick.. 704,941 | Lifting device, article, F. G. Neumann.... 704,661 | Stacker, wind, W. H. McWilliams...cc.ee0. 704,906
Cycles, two-speed driving gear for, A. Pel- Lifting jack, J. Huppi ...... cereeees 704,683 ] Stage or turntuble, prOtdl A. Fryers. 704,626

8 0 704,663 | Lighting implement, C. Mnlltul.. 704,559 { Stalk rake, J. L. 704,{'_)13?
For which Letters Patent of the Dashboard, G. C. Bushnell ........... . 704,812 | Lock, J. L. Coulter ................ 704,862 | Stall, uttln G. K. 704,643

Dec. natmg apparatus, ﬂlum( e, W. L. (}urt'l. 704,627 | Logs, means for chaining, II. Mecl® addon. 704,903 \tdtl()ll('ly pae kmg and dlsplay box, Ww. A.

i Dental cuspidor, J. . Van '\nstl"dll.. .. 704,601 | Loom shaking strap, . Hoffmann.... 704,642 Pike .. 704,708
Uﬂlted States were l.ssued Dental vug%nv, A. W. Schramm ...... .. 704,937 | Loom thread parter, K. S. Stimpson. 704,715 f Steam boiler, 704,688
for the Week Ending Dish washing machine, C. W. Arnot . . 704,494 | Lubricating device, B. H. Locke........ 704,555 | Steam boiler, G. 704,753
Disinfecting device, L. L. Briggs.... .. 704,777 | Lumber, compound, S. H. Smith . . . 704,944 § Steam generator, O. D. Orvis . 704,571

July 1 1002 Display device, S. L. Campbell....... . 704,513 | Mail bag catcher, (. C. Mecllyar. «... 704,904 § Steam generator, C. Musker et al. 704,689

y 5,19 ’ Distribution system, J. L. Creveling . 704,694 { Mail pouches to railway  cars, (]evme f01 Steam gmoratnr, J. C. Walker... 704,722

Door, F. F. LOW .....covvevunnn. .. . T04,887 delivering, J. W, Reynolds ............ 704,757 | Steam generator, J. L., GIrouX....e.ee 704,743

AND EACH BEAPRPING THAT DA TE.|{Door cateh, C. R. Mervin. .o, 704,651 | Malt Kkiln, P. G. Toepfer. .. 704,597 | Steam generator header, sectional, J. H.

Door check, O. Tschieky (reissue) 12,014 \Idmtl"ul(l 41(-v1ux L. Leeser i ;01,831 Rosenthal .......... t... E 704,968

See n i i .1| Door closing upparatus, J. W. Tripp 704,984 | Marble Ll]d]lllfd(‘tllllllg artificial, J. L/mmdk 04,621 | Steam or vapor, generating, N

! ote at end of list about copies of these patents.] Door fastener, G. W. Cramer ..... 704,619 | Measuring  instrument, el(‘ctllcal E. B. comb ...iiiiiiiiiiiiaen e .. 704,908

Door, grain, A. T. Stark........ cee 704,949 Jacobson  .....iiiiiieeiiiii i, . 704,543 | Steam or vapor gen \mtmg appdrdtus, E. C.

Acid from sulfur dioxid in aqueous solu- Door securer, G. F. Hamilton........ 704,634 | Mercerizing machine, M. IFrings .. 704,531 Neweomb voeiiiiieannins . 704,907
tion by electrolysis, manufacturing Door, slldlng J. F. Lydon....... 704,846 | Metal bending tool, Dolan & Estep.... . 704,521 f Stilt, ®. McDonough ....... . 704,658
sulfuric¢, C. B. Jacobs.. 704,831 | Door step, C. C. Burritt ........... . 704,855 Metals from their ores, leaching and - Stoker, mechanical, Howard & . 704,880

Adding machine, A. C. 704,938 Draft attachment, spring, L. V. Warner. 704,604 traction of, C. Hoepfner ............. 704,639 Stop box, R. MeBee ...iiiiiiiinisnisennss 704,656

Adjustable stand, G. A. Wadsworth. 704,603 | Draft device and spark arrester, G. B. R, 704,922 | Milk albumen, producing oxid Stopper.  See Bottle stopper.

Air and gas mixer, J. Seymour... Draper, ete., W. T. Gordon ............... 704,823 INANN  ceeeeeoseereatonraasensensansans 704,662 f Stove, heating, C. Matthews....... 704,889

Ajr brake apparatus, E. P. Donnelly e Drawing mdchme stop motion, Meats & Mec- Mirror adjuster, A. J. Banks 704,497 | Swing, portable chair, A. T. Dowden. 704,523

Air pressure regulator, J. H. Dickinso Gowan . 704,704 | Mitering and tool guiding device, . Synchronous motion, means for proc g

Ammunition hoist for ordnance, E. Drying kiln, A. Carey 704,814 Phelan .... .. 704,919 and maintaining, H. A. Rowland...... 704,929

Armature, I, L. Sessions.....ooooiiiiiiia , Drilling machine, T. E. Br 704,567 | Mitten, A. J. Breda 704,503 | Tank, E. N. Harmoil ............ 704,539

Atomizer, A. De Vilbis: Dust collector, L R. Whitney. 704,724 | Mixer. See Ailr and gas mixer. Target, G. S. Goodale.......... 704,631

Automobile, A. S. Krotz.. Dust Loll((t()l, J. E. Mitchell . 704,900 | Moistening machine, P. C. Crawford....... 704,779 f Teaching device, arithmetic,

Automobile, 8. S. Conant. Dust pan, W. E. Correll ... oot . 704,861 | Mold forming apparatus, sand, S. J. Adams 704,951 razas . 704,979

Bug holder, A. D. Johnson.. . Dye and making same, blue anthl‘dqlmlone, Molds, forming sand, S. J. Adams.. . 704,952 | Telegraphic distribution, H. A. Rowland... 704,928

Bale compress, round, [. G. Dieter . 704,958 C. Hartnann . 704,798 | Molding machine, W. M. Duncan 704,712 f Telegraphs, trarsmitting apparatus for elec-

Bailing press, L. Tldbll(' . . 704,718 | Dye, red azo, Herz g , 704,826 | Mopping device, II. I’. Ackerman . 704,671 tric, Penniman & Wiegand..... . 704,917

Ball gathering device, F. M 704,848 1 Dyes, making extract, Lupotlt & Taglmm 704,843 | Motion, mechanism for converting ¥y Telegraph; keybeard, H. A, R()\\Lmd 704,927

Bath tubs, etc., waste fixture . Egg desiccating appamtua . B. Taylor.. 704,977 into rec.procatory, B. IL Lucl\e 704,810 f Telephone booth, I, L. Tufts...... 704,986, 704,987
MEYFEr tvveeerneerneennunaneenionn . 704,705 | Electric accumulator, H. Heinicke 704,741 1 Motor, R. Widner ................. . 705,001 F Telephone hook switch, W. W. Dean....... 704,697

Battery plates of the Plante type, maml- Electric controller, A. E. Hogrebe 704,803 | Muffle furnace for irouns, . 704,824 } Temperature exchanging apparatus, J.
faucture of secondary, H. M. Martin... 704,751 { Electric currents upon telegraph or Oth(‘l Necktie, D. Oppenheimer . 704,569 Desmaroux ... i e, 704,818

Battery separator, storage, . Rodman. . . 704,759 circuits, means for impressing periodi- Necktie, IH. G. Streat ..... . 704,591 | Temperature, means fm dll(llmdtl(‘:lll\' indi-

Battery tank, storage, II. . 704,750 cally varying, H. A. Rowlands ...... 704,930 | Nitro Lumpounds, separating iolvunts flOl!], cating changes in, R. Keyte.o.oooo... . 704,966

Bed bottom, spring, J. I. . 704,674 | Electric generator, W. H. Cotton.......... 704,956 E. Gathmann ........ 704,628 | Thermo-cleciric ele muut C. B. Thwing. 704,595

Bed; hospital, W. H. Fox. . 704,625 | Electric machines, means for regulating the Nut lock, G. Coleman 704,617 | Thermo-electric gvuor-xtm-, C. B. Thwing. 704,596

Bed lounge, folding, N. Levine. . 704,688 output of" d_yndmu, J. L. Creveling.. 704,696 ) Nut lock, A. Grumme. . 704,633 ] Threshing machines and gram  separators,

Bedstead fastening, B. . .Jones..... . 704,702 ] Electric motor « controlling apparatus, “’. 0il and alr mixing and gds geuua ing dp- self-propelling truck and motor for, K.

Beet culture implement, A. S, (apper . 704,614 J. Richards .egpveniininiaiinnennnnns 704,665 paratus, J. Behm 704,732 A. Ferguson ... .. 704,528

Belt carrier, J. Weic hhart . .. 704,723 | Electrical connector, A, J. Wayman.... 704,670 | 0il burner, crude, I. G. Tuc . 704,669 1 Tile, C. Worth .... . 704,727

Berth, ship's, A. W. . 704,878 1 Lilectrical distribution systewy, J. L. Crevel- 0Oil, extracting, L. D. Vorce........ . T049891 Tile, W. C. State .. oo TOHTHG

Bicyclo, F. C. Moore. 704,901 ing ..ot 704,863 to 704,865 | Oils, apparatus for separating So'lvuuts Time recorder for workmen or smvan{s or

Bicycle attachment, ... 704,871 1 Electrical furnace for treating hlghlv re- from, L. D. Vorce ............cvuout. 704,990 like apparatus, I Brook....... . T04,854
Bicycle lock, H. W. Morgan ............. 704,655 fractory substances, I, Maxim. .. 704,649 | Oiling fiver and making same on Time 10001’(101‘, workman's, Juynes & I)\ru[;.
Bicycles, combined mud guard, supplemental Electricity on running cars, device fur gen- for, (. Sella ........ . 704,939 TIEL 4 et teeneenenneanene e ananenas . 704,544
seat, and parcel holder for, Lambert & erating, R. Pintsch .................. 704,573 Optlcal wire, D. V. Brown .. . 704,778 Tin, luum'mu; metallic, Browne & Neil. 704,675
JOF e i i ittt 704,885 | Electrode, electric accumulator, Cheval & Ordnance mmg gear, K. Dn-mlvm... . 704,866 | Tire setter, rubber, H. R. Auld. 704,953
Bicycles, t\\u %peed duvmg g\-ar for, W. Lindeman ......c..iiiiiiiiiiieieacaoas 704,859 [ Ordnance loading apparatus, R. T. Tool, J. W. Bast ... 704,819
Goodbrand 704,680 | Elevator bin, J. A. Jamieson ceeeeeiaes 704,805 F] 70 . . 704,955 Torpedo setting device, P. Beattie . 704,499
Bin, J. A. Jamieson ....... . 704,806 | Elevator doors, automatic locking mechan- Ore gampler, S. . Bretherton . 704,853 ) Trace fastener, S. BE. Foreman........... .. 704,741
Binder alarm_ device, H. E. . 704,684 ism for sidewalk or other, P. H. Jack- Oven, pormblo bake, J. Nestor... 704,660 { Track sanding apparatus, J. . 704,784
Binding envelope or file, H. D. . 705,006 SOIl  tieevrneennenneenonenncaannns vee.. 704,746 | Package for lubstms, ete., A. (, MLLoon.. 704,563 1 Traction engine, G. D. Mille 704,652
Boat, sailing, T. Jensen... . 704,685 [ Engine. See Dental engine. Packing powdery substun(:vs A, Wultze . 704,728 % Trap, See Rat trap.
Bobbin skewer, R. Schofield. . 704,584 | Engine, C. H. Benton (reissue)........... 12,009 | Packing ring, T. Officer . « 704568 | Trestle, W. A. Kibbe ....civieiinnnnnnnn. 704,687
Boiler safety device, steam, I, . 704,529 | Engine attachment, traction, D. W. Combs 704,736 | Packing, rod, 8. Udstad . 704,598 | Trolley pole attachment, C. P. Lapham.... 704,749
Bolt. Sce Expansible bolt. Engine starting device, explosive, C. K. Pail and hvltm, dinner, J. H. . 704,492 | Trousers clamp and hanger, G. W. Shelton. 704,910
Book backing protector, 8. Litwin........ 704,554 070 o 704,618 1 Paint, G. W. & A. J. Doore. ... .. ceseeeeees T04959 | Trousers former, Lo . Anderson............ TO4,811
Book, balance, J. R. McCord, Jroooeeeeaenns 704 706 | Excavating and lnading apparatus, W. Ifog- Paper bag making machine, . F. Kellner.. 704,807 { Tube clamping, cutting, and o\'puudiug ma-
Book, coupon collection and receipt, Cappel- lesong ... Ceeeieeieeieeaeeiieaees 704,740 Paper helder, E. Brugerolles........ ceees TO4,734 chine, H, Del Mar .... e TO4D20
lpr & Patteson ...........o... .. 704,856 | Excavating machmt- H. J. Bentson (re- Paper making, A. Outerson..... . T0-45721 Pube treatiny machine, J. ][ Rusmx]] 704,081
Book or_pad, manifolding mvmmandum, E. ISSUE)  titiiiiiiniiiieeieeiteieneaaa 12,010 { Paper making machire, G. S. W 1thdm..... 704,607 Tug fastener, H. J. t)umh\ 71;4,:,7«.
Z. Lewis . 704,844 | Exercising machine, Korth & Ganzenmuller. 704,840 | Paper, package fer carbon or other thin, Tunnel ventiluting system, J. N 704,808
Boring tool, jeist, § 704,657 | Expansible bolt, W. R. Kinnear [P T04,547 J. T. Miller .. . 705558 1 Typewriter, J. D. (,“ﬁ-(.” e .OT04,085
Bottle eover, temperatule presexvmg, . Explosive engine, M. J. Klein............. 704,713 | Pattern, dress skir ,uldu . 704,794 | Upholstering clip, II. ]d(’UbS .. 704,542
T. Griffith ........ ... ciiiuinennn. . 704,972 | Explosive engine, C. W. Weis ceieeees 104,995 Pe(lestdl clamp, J. A Lindstrom . 704,553 | Upholstering machine l)uttun hnltlm P. Bol-
Bottle, non-refillable, T. P. Weible. . 704,605 | Extension table, K. Lieske ..... . 704,552 | Pen fountain holder, A. L. Bae . TO4,691 ler .o.ooiiiiieia.. 704,501
Bottle, non-retilluble, H. F. Buttner.. . 704,613 | Fabric having bias eave, appdmtus for Perch, poultry, O. L. Harrod..... . 7()4 9631 valve, \Ioﬂ-,tt & Welsohbmgo 704,654
Bottle, non-refillable, L. €. Wedgefuth . 704,994 producing, k. Newell ................. 704,566 | Photographic shutter, G. S. Dey .. 704,781 Valve, check, W. R. Michener ............. 704,557
Bottle stopper, A, Eklund.. . 704,820 | Faucet, oil or molasses, C. . Smith... 704,942 | Piano foot rest and pedal exten A. M. Valve gear, governor controlled, J, A.
Box, R. Jannuzzi ........... ... . 704 701 [ I'eed table mechanism, T. Morrison,.. 704,890 Bates ..iiiiiiiniriinnnanan . .. 704,498 Groshon .. .. 704,536
Brake mechanism, G. W. Greenwood. . 704,634 | Feed water heater, R. H. Hornbrook . 704,879 | Piano player, A. E. Whitehead . 705,000 F Vault and constr \g same, burial, L.
Breech mechanism, Meigs & Hammer. . 704,898 | Fence post, C. O. Peak. ... 704,915 ]| Piano self playing attachments, pedal for, ler .... eveeeeenee.. 704,899
Brick molding machine, J. Mohs....... .. 704,754 Fence post, J. W. Todd .. ieieeeesess 104,983 J. Wieser .ottt iiiiiienennans 705,002 § vault, bmml Md\lm & \Illlu‘ ,,,,,,,,,,,, 704,850
Bricks for building purposes, machine for I'ence post, composition, Larimer & Elliott 704,842 | Picture or design and making same, C. \phule and stationary scdle, combination,
laying, J. H. Knight .......... 704,647, 704,648 | Fertilizer distributer, Johnson & Rawley.... 704 747 Naylor .....civiiivninnnns eieeieeee.. 704,564 L. H. Sohn ..... R Ceeeneeena. T04,946
Brush, bottle washing, R. oerning. . 704,828 { Fibers of annual growth for industrial pur- Pill making umchmv J N. Dews . T04,867 } vehicle drag, S. S. ‘atc\nlv . 704,976
Buggy bed stay, W. B. Williamson... 704,769 poses, treating, S. O. Edison.......... 704,698 Pipe coupling, J. W S. Nycum....... 704,909 | vehicle safety device, motor, H. Charles... 704,616
Bugs or other insects infecting d\\ollmgs, File, paper, E. W. Sandstedt......... .. 7049351 Pipe elbow and fastening means there ful, Vehicles, metallic chest for motor, Charron
ete., apparatus for destroying, C. Mat- Filling device, receptacle, N. D. Nolson.... 704,565 adjustable, A. G. Scherer........... 704,936 & Girardot .... . 704,676
they-Meier “. . . 704,847 | Filter, J. BR. Charon ...... eereeneeees, T04,815 | Pipes, plug and coupling for water or steam, Veloceipede, folding railwa .. 704,672

Bulldmg bleck and wa little 704,606 | Filter, W. R. Powell

a
. F > . .. 704,821 | vending machine, E. A. W 11(0\
Building construction, \\ AL Riley ....... 704,933) Fire ulauu, C. R. Harris.

... 704,921 I N. & J. H. Glauber

705,005

ri cererene. T04,681 1 Planter, corn, Dial & Garwood . . 704,622 1 Vending machine, automatic, 8. Mayer. . 704,752
Buildings, metal framework for, Huber & Fire escape, G. W. & J. C. Jones........ 704,834 [ Planter, hand corn, F. A. Collve . 704,518 | Vending ma :hines, valve mechanism for coin
Milmine .....ooviiiiiiiiiiaan .. 704,829 | Fire extinguisher, automatic, O. Hoffmann. 704,682 [ Planter marker bar, W. II. Glosser . 704,791 controlled, VW. J. Strong ............. 704950
Burglar alarm, W. B. Thomas . 704,981 | Fireproof blinds, spring roller for, W. R. Plating metal, W. Grifiiths ...........000. TOHTO3Y Vessels at sea, apparatus for u-paulug, N.
Burner cap, W. H. & R, W. 704,653 Kinuear ..ooveiiiiiiienn.. 704,546 | Playing ball, E. Kempshall, J. McLaughlin ......ciieiiiinnnnnnnnn 704,905
Buttonhole moistener, E. Puff. . . 704,577 | Fireproof building, T. Bailey .ol 704,771 704,748, 704,838, 704,881, 704,882 Vessels, device for retarding the speed of,
(‘able hanger, S. Du Perow........... . 704,788 | Fishing rod holder, B. J. War «.. 704,991 | Plow point, detachable, C. A, Weimer.... 704,996 A o 704,729
Cable mechanism for hauling loads up in- Flanger, M. B. Eaton... ... 704,625 | Pneumatie impact tool, 8. Oldham. . T04,912 YVeterinary obstetric mstrumeut C. Giltz.. 704,629
clined surfaces, W. J. Jackman . 704,830 | Flume gate, I&. Campbell .. 701,971 | Poke, animal, S. A. RitChIC. «eennnnnnnnn, 704,924 | wWagon body top box fdstener C. A,
Camera, H. W. Locke............ . 704,845 | Food and making same, stoc er. 704,530 | Polishing wheel and manufacturing same, RODOIES  vvennn. ereeeeeee.. 704,926
(amera support, J. R. Stephens.. vee.. 704,666 § Fuel and preparing same, dl‘tthldl . SR U O 17 ) 704,789 | Wagon coupling, W. 5 (,hdpll]dll.... _____ 704,858
('an body forming machine, J. G. Hodgson.. 704,700 ThOIMAS  «ivtititiiitienreeeeeeeeennens 704,717 Pollqhmg wheel, automatically inflated, I. P. Wagon rack for hd) loaders, A. Z. Thomas 704,594
Canning apparatus, J. T. Garner ......... 704,679 { Fuinace top down comer and explosion pipe, CadDan . .vevenieeienrnenenanrnaennns +» 704,509 ¥ \Washing and wringing machine, combined,
Canteen, army, Kearns & Coin..ooeviennnnn, 704,686 P. Meehan ........... ceeeeeecees 704,656 | Pool or billiard apparatus, T. R. Lowerre.. 704,892 J. W. Rogers .. . 704,934
Car belsters, swinging spring seat fur C. Galley lock, Peoples & Wdlthpr. «e. 704,918 | Power transmission regulator for electro- Water raising apparatus . 704,608
T. Westlake .......ccoiiiiiiiinnenn, .. 704,997 | Garment clasp, M. B. Hammond ve. 704,637 magnetic couplings, R. Pintsch. . 704,574 \Weeder, Clark & Smith T L T04.514
Car brake, Brown & Moore ...... . 704,506 1 Garment clasp, S. Katz .... ees 704,973 anmg press, J. L. Firm...... . T04,624 § el dz'illiug machine, M 704970
('ar brake mechanism, G. E. Bmgvss . 704,508 | Gas and air mixer, J. Seymour . 704,762 | Printing press sheet delivery app Well inlet, D. 1. Maury 704896
Car check lock, mine, L. J. Joder . 704,832 1 Gas and airr mixing machine, J. 704,763 Po Fenner oooooiiiiiieiiiiiiiiieinnas 704,868 | \wheels and disks machinery for the manu-
Car construction, Hodges & Blume . 704,965 { Gas burner, J. Harris 704,635 | Pulverizing mill, G. 8. Maxwell. . 704,650 facture of rimmed, E. Williams...... 705,003
Car coupling, H. H. Marshall... . 704,888 | Gas burner, A. M. Hewett «.. 704,745 | Pump runuver, centrifugal, F. Ray.......... 704,756 1 Windmill, R. BIUDNCAU ueonononnnns. . T04, xUT
Car, double deck, W. K. Sharp. . 704,709 | Gas furnace, retort, F. Bred .+ 704,504 | Railway heater system, 8. H. Harrington.. 704,797 | window screen, C. B, Warner .. .. ..
Car draft rigging, W. G. Swan.. . 704,716 | Gas generator, acetylene, P. B. Window sereen lnlmglm" A. L. Taber.

k . 704,664 | Railway joiat, S. H. Deibl................ 704,817
Gas generator, acetylene, C. W. .S()deroelg 704,945 | Railway
Gas generator, acetylene, F. L. Kincaid... 704,967 { Railw-
704 776 { Gas producer, Evans & Klepetko......

Car draft rigging, J. A. Hinson.
Car, dump, Ray & McConney
Car fender, E. A. Booser.
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signal, W. C. Van Derlip, & 704,720 | \vines, preparing sparkling, P. Garrett.
y signal, automatic, W. L. I—anel 704,877 | Wire barbing machine, W. H. F 11 ..
704,527 [ Raflway tie and fastener, metallic, W. S. ’ Wire barbing machine, W. ey

N
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=
o
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Car lighting system, combined electric and Gases, apparatus for washing, E. Theisen. 704,593 Dodd vee. T04,783 %;L i;l’:él']mi uﬁ;im‘(‘]“’ EA.FI\lé;](il](lEbel'ger

gus, J. L. Creveling .......... . 704,695} Gate. See Flume gate. Railway tie, metal, Reitz & Lange........ 704,932 | Wire strete.or, W. M. Halpai. ...oo.vn.n. 704,875
Car mover, C. D. Fox . ee . 704,870 | Gate, R. T. Van Valkenburg.............. 704,602 ilways, automatic electrical signaling ap- Wires, conductors, ete. coupling for, Fischer
Cart, hand, B. Butler . . 704,612 | Gear, transmission, D. Fergusson. 704,699 pavatus for, J. E. Spagnoletti......... 704,948 & Schnetder . ’ DU 704,869
Cash vegister, H. 8. Hallwood 704,796 | Gearing, friction wheel, G. Voigt.......... 704,721 | Railways, tablet picking up and depositing Wood, sawdust, peat, etc., and for treating ’
Cash register and indicator, IL. S. Hall- Glassware, apparatus for the manufacture app.udtus for use on single lines of, thor suhs{ancos, appg.ratus for drying

WOOA v eeeieteineneriontoneeenanenannns 704,795 of, H. Schaub .....ciiiiiimiiinneinns 704,761 w. & W. Drummond ...oeeeeensonnos 704,786 and distilling B Lotsen 704,886
('eiling plate dttachment, A. H. \qu, . 704,562 Glass“are finishing snap, Glllllldel & Booth 704,790 { Rake. See btdlk rake. Wrench, G S(‘Inu‘b . 704,')82
Cement, J. T. McKim........... . 704,849 | Glassware, manufacture of, H. Schaub. .. 704,760 | Rake, (‘_ H. Trumpler .......ooeeveeunnn. 704,719 & Wrench, R’V Neilson oot e 704’2;59
(untnfugul coupling, R. Pintsch. 704,675 | Glove, E. Leblanc ........ .. 704,551 | Rake and fork, combination, A. Zwicker, . 705,008 meh’ and | tire S(:t't;x}.nééﬁh;i}\.o}f M ’
Checkrein, C. B. TLoNISa......... 704,636 | Glove, M. E. Rollason . 704,5791 Rat killer, J. T. PHiOT eueueverenerneneness T04,576 Whiteside ’ e . 704.725
('herries or other single stoned fllll ma- Glove, S. M. Griffiths .... ceeeee T704,961) Rat trap, P. Olaffsen 704,910 | Zine or other metals fi from their ores, ©x- ’

chine for l'\‘l]_\OVillg stones from, w. P. Graphophones, graphophone records, etc., Recorder, C. J. Roach . 704,925 tracting, C. Hoepfner . L, 704,641

Harris  ......... Ceieeesieees. T04,876 cabinet for, W. J. McDevitt.......... 705,009 | Refining engine, Churchill & Hall......... . 704,693 ’ Treeees ’
Chopper. See Cotton ehuppm Grappling device, G. F. Boltze .. 704,852 | Reflector or lamp shade and collar, com-
Cigar box, moisture proof, A. Morten...... 704,902 | Gun barrel, C. J. Hamilton. 704,962 bined, J. A. Carlstedt ......... . 704,711
Cigar bunching machine, M. M. Gardner.. 704,742 [,Gun, can:, F. H. Jury ......... . 704,646 | Refrigerator, freezer, and churn, S. %“eeney 704,768 DESIGNS.
(‘ircuit breaker, automatic, B. Ballantyne. 704,496 | Gutta-percha, purifying, Combana e & De Rock drill holding chuck bolt, O. H. ~ - o
Circuit breaker, automatic magnetic, W. M. la Fresnaye ...... e 704,677 BOSSOTE  + e eeseoeee e 704,502 Dresser, C. J. Clarke....eeeeececsssssnsases 30,978

Scott . ceeeee. 7049741 Harrow, C. Shabley ...... 704,587 | Rotary apparatus or plow for treatment of
(‘}u\\l'\ bm',l I{de er 7 ll‘ m%i' Z{gi.gtlig Harrow, E. F. May Chicod ;03,1597 ground, A. Castelin ............... ... 704,857
Clock, calendar, J. 1. Peatticld »916 | Harrow, riding, L. P. Blood .. 04,500 | Rotary cutter, J. Ettinger ................ 704,960
(‘luck, electric u]éu‘m,l w. C. Bt'thl‘l.n. ...... 704,733 | Harvester and shocker, corn, . Rutul'g' engine, H. k. Iﬁ)dgsun . 3 704, 638 TR.A.DE MARKS.
Clock  escapement, elec tmm;xgneti(‘a ¥ con- mell ... oo . i, 704,839 | Rotary engine, F. A. Palle ... D 704913 ) - . . "

trolled, A. H. Grenfell ......... . 704,874 | Harvester, (1(”]]' H. R. Spaht et al. 704,947 Rotarg' enf'inv: W. D. Williams 705,004 Al)lilffs,td{)l)l(;* ttléf!s, S\‘Ctlfll.lls,Bc‘uttnl\\gs, {,ll;lgts\;
Clock, svlf winding electric, (‘ \I (mol\... 704,620 | Harvester, potato, D. 'T. Culbertson. 704,519 | Rotary motor, D. F. Smith 704943 wf‘-hs- dlll S,”L s, »tark Bros. Nurserles & 98,65
Cloth” cleaning (!PVICP, Carlson & Haaland.. 704,615 | Hat hook, E. W. Higgins........... 704,827 ) Nad iron, 1. Blechmamn .... . T04,775 B‘l()!l f‘“,( s _U)'l and’catarthal | affections, S, 030
Clothes drier, K. €. Moore 704,561 | Hatchet shingle gage, M. M. Kellogg...... 704,837 | Saddly, hamess, J. Bremberek. L0505 | P e aotirine G Altections, - 611
Clothes pounder, P. F. Glynn 704,630 | leader platforms, mechanism for changing Safety box, M. KICIf............ L 704540 Boot 10\;11ll ‘aulm acr ul‘lll%t 0.....;...f. 1 38,
Clutch friction, R. 1. Olds . 704,911 the elevation of, H. Green............ 704,632 | Sandpapering machine, C. H. Drive 704,785 0“f‘““ I? 0t ““?ﬁ-’q IlIm ¢ 1:{“%“‘5“ abrics 38598
Coat, H. Wolf .+ 705,007 | Heater, W. B. Vanstone 704,988 | Sash fastener, W. Rundell....... . 704,580 F (g o ‘Ulm;‘mllit U)L 8 '58‘329
(‘nuti_ng tray PB Taylor .. . . 704,592 | Heating liquids, apparatus for rapidly, H. Naw, R. E. Martin 704,893 td (;l}m 1(1‘“ »{( . IE‘L 1I(i I(tmfp- . 0. . ;x,('z;'
Cocaine, sterilizing and pu-ivlvmg W. C. Vanderborght ............ ... .. ... .+ 704,600 | Saw attachment, gang, J. K. Dn(hdnms . TO4,T87 ((m(' ",(’] (’f ocolate, par o O’{‘lv sﬁ')'l(} ‘Pratt "

Riley oooiiiiiiina . 704,758 | Heating system, steam, . A R. Dletl‘l(‘h . 704,623 | Saw frame, butcher’s, D. 8. Cole. . 704,517 ¢ }‘I *ﬁmt\‘ sugar (0”1’ arne ra 28,625
Cock, dug]v J. A, Helm. . 704,964 | Hinge, W. H. Thorp ............... . 704,982 | Scaffold splicer, J. Lally . Co \(;\le ¢l d“Tx P tl a '(':", ¢ & » O&)
Cock for multiple vhght gdqvlu-l y S . Hinge, pinless, Stimson & htpvonson. . 704,690 } Scale, computing, . T. Tiy . umln oy tlan exas’ Portlan emen 38,634

stop. W. H. W. Fahndrich .. - 704,678 | MHinge, window sash, J. Holy......... . 704,541 | Scenery brace, I T. Lippincott... . o1 l\umuﬂ(tu """ d\I“’ “Cole. .l 38606
Cock or faucet, W. H. D« ngas 704,522 | Hitching weight, Al Zierleyn.............. 704,730 { Scoop, meas ming, L. M. Reed. . o ocKs Clil a“h nﬂluge)dldtl(ms ‘ote. amed 2, DU
Coffee pot, M. H. Sexton. . . 704,586 | look. See Hat hook. Seal, cording, E. J. Brooks. . ,(»1111)0}1&1_ Sl dnl«‘ pE 1 Tarn B u“ alll name 38,610
Coin_alarm” and’ registering ~apparatus, Hock and eye, M. BE. Campany ........ «evr 704,512 | Sealing attachment, €. . Armstrong ...... 704,493 Corsmediea, e e BNt Tolders, S0

. Barrett 704,954 | Hoop lug, tank, A. J. Behrens....... 704,773 | Seat.  See Cultivator seat. O D als, and. s
(:mn holder, A-E. Anderson ........ 704,731 | Hose coupling, E. E. Gold . 704,792 | Secondary battery, J. B. Entz.. . T04,739 JUSKS, ,“ L (L-t ‘d“ N 1S 38.603
(umpressm','lu w. Parsmls ...... 704,914 | Hotel register, F. (. Klee . 704,548 | Secondary - battery, 1. G. Steinm .T04,T67 s.upportus, J. lm du((]r....... itk
(:mulens\'l‘. 1:|<l‘uonn‘m, L. Schutte 704,585 | ITIvdraulic motor, Schindler ma . 704,583 | Seed, treating beet, A. R. Black . 704,610 Detergent c:umpgun(s used as au 28
Conveyer, R. .\ Hill .............. 704,540 | Hydrocarbon burner, I1. C. M.irtlu . 704,895 | Sewing machine automatic thread feeder, S““}’* E. Wright ....... o 2216 "
Copper and Ll(*kf*l from sulfid (umpounds, Ice breaker, C. Hilbert 704,801 ToT0 Suillet wenrmeeeii ] 704,690 Diuretics, \1}11 I\‘ \Iulﬁord Co.. . :38""1\:)
extracting, . Hoepfner ......... <. 704,640 | [ce, manufacturing artificial, E. Barrath.. 704,772 | Sewing machine ring shuttle, H. Regen- Dress shields, Canfield Rubber 38,5609
(nttgll chopper and clod crushet; M. B Zosspn | IhCUDALOT, AT Moore L..iliisiiiiee T04560 SEOIIL e e eenneer et e 704,023 | g ‘(“;‘bv gas, United States Gasoline 28 637

Jooing  .......... , Incubator, F. Krupicka.................. « 704,841 | Sew 4 s tre > » 4 3 L oo 38,60
('otton compressor, I*‘.' L. White .. . 704,998 | Index cabinet, R. {’\'. Dickenson (reissue). 7(1)2:811 %“llilfm';‘x]sw.h.lm freadi power stand, G. M. 704,524 Flavoring extract, concentrated, Corrizo Rx- o
Coupling device, J. G. Ianouse ..... - 704,645 ) Indoxyl, ete., making, Ilomolka & Lieb- Shade fixture, E. L. A. p 7048161 . tract Company ...........o... ceea.. 38,621
Cradle aad baby jumper, combined, . knecht . . 704,804 [ Shade roller, 0. M. Kdwards ... o7 | Glour, wheat H. R. Kearny - 38,624
. Bluackledge R TR ERE TR eieee 704,774 | Troning board, . . 704,835 | Shade support, window, W. K. t 7“4:&“4 Gas burners, G. Bray & Co... . . 38,636
Crane, lifting, T. Kauffman . 704,836 | Jar closing means, G. . X . . 704,873 Sheet metal vessels, machine for fastening ITair, chemi.al preparation for remuvmg su-
Croquette mold, R. L. Porter. .. ... 704,920 | Lacing hook, W. P. Bartel ... ............ 704,609 the bottoms in angular, W. Carljude. ... 704735 perfluous, O. Rudert ............ 38,613
Crupper  dock  forming machine, . Lacing.hnﬁk for flat laces, W. A. 1(011y Shelving brackot, subsidiary, W. (. Croom TO4.057 ITardware, certain named, Acme Mfg Co... 38,607

Rudge ... .. 704,969 (reissue)  L.oiiiiiiciiieea.., 12,013 Shoestring, J. T. Thompson............... 704,080 | IIpoks and eves, Victor 0. Mills Co........ 38,605
Cuff holder, . E. Hultquist ... . 704,644 | Lamp, clectoic, H. H. Boecher, Jr. ... ... .. 704,851 | Shutter fastener, K. Unterlechner 1.1 704,500 | Hose supporters, 1. B. Kleinert Rubber Co. 38,604
Cuff holder, Smith & Hull .... 704,765 | Lamp, electric are, A. M. Arter..... e 704,495 | Shutter setting mechanism, automatic, G, : Hostery, Pilling & Madeloy................ 38,602
Cultivator, A. Harmon ........ 704,538 | Lamp, electric arc, H. Etheridge... 704,526 OPth  \eensennnnnnnn. e, 704,755 I“““l“t“’g material, American Hard Rubber
Cultivator seat, Clark & Smith 704,515 § Lasting machine, M. F. Kelley (rei sue) 12,012 | Signal, R. Herman Caoa800 ], L GO 38,633
Curbing and paving, W. White . ’ N

704,999 | Lathes, etc., spindle attachment for, A. o Slhek adjuster, W. T, \unvago‘ 704970 Intuqtmul astringents, H. K. Mulford Co.. 38,616

Curtain  and shade support, window, Witzel ............ Ceeereeseeeieaenae. 704,726 { Smelting furnace, electrie, F ber. .. “g9a | Medicinal preparations in liquid and tablet

Gale i . 704,532 | Leather, M. Pm}lko ....................... 704,707 Sparlt(iug C(:l“ c;l:si’ng, C.t I3l Snlit((‘lur?, N ;21:58)2 form for cure of certain named dlseuses,
Curtains or valanc jnstable chain head- Leather stretching device, J. Caldwell.... 704,510 | Spoctacle attachment, A. A. Laforest...... 704714 S. H. Winstead Medicine Co........... 38,609

ing for chain or rope, Hepburn & Mor- Leveling device, T. E. Brown......c.cvevvne. 704,611 | Speed mechanism, differential, H. R, Isler. 704,645 Milk in powdered form, cnndensad Caspin

raon oo RREXTTo CEREEEERRE ceeeees 704,799 Lever, shunting, W. Taylor. 704,978 | Splint boxing machinery, A. B. Calkins.... 704,511 Company of America......eeevenen..... 38,622
Cutter. ee Rntar) “entfer. Lifting device, P. Beider ................ 704,692} Spring cushioning device, C. P. Byrnes.... 704,813 (Continued on page 62)
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] star Screw Cutting
Automatic
Lathes
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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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5 L)) SEBASTIAN LATHE COZ25Hi o
WireCloth, WireLath,
Electrically-Welded

Wire Fabrics
and Perforated Metal

Manufactured by
CLINTON WIRE CLOTH COMPANY,

BostoN NEw YORR CHicaco

of all
Kinds

CLINTON, MASS.
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NICKEL
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Electro-Plating

Apparatus and Material.
THE
@l -Hanson & VanWinkle
= Co.,
Newark. N. J.
136 Liberty St., N. Y.
0& (‘3}2}]8 Canal St.

1cago.
WORKS LIKE A CHARM.
Perfect satisfaction is experi-
enced_ using our No. 5, 6 or 9 h g
Hand Pipe Threading and
Cutting Machines. Crank or
ratchet power. Gears housed
from dust. Chasersset by grad-
uation to any size, can be re-
leased from threading while in
“aotion, opened t0 permit pipe
being cut, and instantly ciosed.
¥~ Send for Free Catalogue to
The Merrell Manufactur= 1
ing Co., 501 Curtiss Street. Toledo, Ohio.

KEROSENE

and GAS ENGINE
burns KEROSENE cheaper and
safer than gasohne. Automatic,
simple, reliable. No electric bat-
tery or flame used. Perfect regula-
tion. Belted or directly coupled to
dynano for electric ligg;ing, charg-
m{.v, storage batteries, pumping an
all power purposes.
A. MIETZ,
128-138 Morr Sr., NEw YORK.
ADOPTED BY
U. 8. GOVERNMENT.
Mighest Award for direct

coupled Generator Set, Paris Exposi-
Gold Medal, Pan-American Ex'position,x]gm

“OLDS”

GASOLINE '
ENGINES §
are remarkable for
SIMPLICITY
and ECONOMY
Write for Prices.
Olds Motor Works,
1328 .leff. Ave..
Detroit, - - Mich.

. .
The Franklin Gas Engine
One-Half Horse Power
worth $100 complete, We sell all neces-
sury castings, materials and detail draw-
ings for $16.30. For real work—not a toy.
4.’)5 revoiutions per minute. Upright or
horizontal form. Finished parts sold
separately. Runs by gas or gasolene,
For boys and men with a mechanical

turn. rite for circular 9.
PARSELL & WEED,
129-181 West 81st 8t.,, New York.

NEW BINOCULAR.

(The Triéder.)
S Small as an opera glass More
(B, powerful than the largest tield
2224 glass. Send for Circulars.
!  QUEEN & CO.
: tical and Scientific. Instru-
p op ment Wmf{‘fg?
1010 Chestnut Street,
PHILADELPHIA, PA,

Send your business card
tor catalogue.

THE MIETZ & WEISS
x Sizes from

1to 60 H. P.
Send for

tion, 1900.

6% FRANKLIN|
Model Shop

NEW YORK: 59 Fifth Ave,

Van Norman

Universal Bench Lathes

with line of attachments
“or screw cutting, milling,
erinding. ete., are splendid-
"y adapted for fine experi-
mental work, etec.
Send for catalog.
‘Naltham Waich Tool Co.,
Npringfield, Mass.

REVERSING STEAM TURBINE.—PAR-

son’s recently perfected turbine for boats. Illustrations
showing details. Contained in SCIENTI¥IC AMERICAN
SUPPLEMENT.
this office, and

No, 1158. Price 10 cents, by mail, from
from ail newsdealers.

Live Steam Feed-Water PURIFIE RS
N are guaranteed to keep boilers clean.
'P'm'iﬂer, Heater and Separator Catalogue Free.

HOPPES MFG. CO., 25 Larch St., Springfield, Ohio.

D L HOLDYN

S REAL ESTATE TRUST BLDG PHILA., PA

Mowers, reapers, binders, and parts thereof,

Johnston Harvester Co 38,638

38,630
38,652
C

. 38,618

Oils, illuminating, Galena-Signal Oil Company
lubricating,

Oils, Galena-Signal 0il Com-

Paper and envelopes,
ONET  iiverernnerannonnanne
Remedies, horse, S. O. Parker
Salt, Diam nd Crystal Salt Company
Silk piece goods and silk ribbons, Duncan &
Stenz ...oeeiiiiiiii it i i i
Soda and baking powder, baking, Church &
Dwight Co.
Supposit.ries for local treatment of internal
organs, . R. Cousins.....ceovvevvnnnns
Syrup, soothing, L. E. ®asson .
Tonics, H. K. Mulford Co......
Trousers, Rosenthal & Goldberg... .
Undershirts. Athens Knitting Co....ceee0e. 38,601
‘Washing compounds, certain named, National
Supply Co. 38,627

LABELS.

¢“Ambition Pills,”” for medicine, Larned &

Barker .....ceciciiiiiiiiiiiinns
“American Wire Weavers’ Protective Associa-

tion,”” _or Fourdrinier wire cloth, New

Jersey Division of the American Wire

Weavers’' Protective Association 9,296
“Boro Salicine,”” for a medicine, Bor

cine e secsessssse . 9,307
““Cortez Portuondo,’’ for cigars, I. Block.... 9,300
‘“‘Dr. Going’s Creosote Compound,”’ for medi-

cine, Going Medicine Company........... 9,308
‘‘Eggine Baking Powder,”” for baking powder,

H. J. Brennecke ........eoceeeceeennens 9,297
‘‘Elkhorn,”’ for cigars, Schmidt & Co........ 9,305
**Foxy Grandpa’s Tonic,”’ for a tonic, H. E

Ehrman 9,306
“‘Indian Head Powder,”” for a medicine, J.

i 9,309

9,312
9,301
9,304

Grass
‘‘Nail
9,302

Powder,”’
quignon ........ .o

‘“Our Congressman,’ for cigars, F. Hartmann
& .

‘‘Red Star Cigars,”’ for cigars, W. H. Klenke
‘““Renton’s Fuga Rheum,” for a medicinal oil,

H. Renton.........ccoviviuvivnnnnnnn
‘‘Star of Egypt,”’ for cigarettes, Miebis To-
. bacco CO. .i.ieiiiiiiiiiiiiiiiiiaiaeas 9,299
‘““The Dixie Carndy Bin,” for candy, G. Blome

& S0n COivnvniiiniiiieneasncasnnasnnnns 9,298
‘““The Elk Cigar,”’ for cigars, W. H. Klenke. 9,303

9,311

PRINTS.

“Boiled Ham,” for boiled ham, Armour Pack-
ing Company............... ceenes ceecsrean 535

‘““Men’s Apparel,”” for men’s apparel, W. C.
Both ... i i e 532

‘“TPemptation,”” for cigars, American Cigar Co.. 534
““The Vicereine $2.50 Shoe,”” for shoes, Shaw-
Godirg Shoe CoO.evvvirinrinirineiiennennns

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

NEW BOOKS ETC.

PRACTICAL CALCULATION OF DyNAMO ELEcC-
TRIC MACHINES. A MANUAL FOR ELEC-
TRICAL AND MECHANICAL ENGINEERS
AND A TEXT BOOK FOR STUDENTS OF
ELECTRICAL ENGINEERING.—CONTINU-
ous CURRENT MACHINERY. By Alfred
E. Weimer, E. E.,, M. E. New York:

Electrical World and Engineer. 1902.]

8vo. Pp. 727.

The author is a well known electrical en-
gineer, whose collection of dynamo data is one
of the most complete existing in this country.
Although intended as a text-book for students
and a manual for practical dynamo designers,
anyone possessing a fundamental knowledge '
of arithmetic and algebra will by means of
this work be able successfully to ca]cu!a,tg and
design any kind of continuous current dynamo,
the matter being so arranged that al! required
practical information is given wherever it is
needed. The treatise as presented has orig-
inated from notes prepared by the author for
the purpose of instructing his classes of prac-
tical workers in the elecrical field, and upon the
success experienced with these it was decided
to publish the methods for the benefit of
others. The work is devoted to the calculation,
not the theory, of the dynamo. It is eminently
practical and admirably fills a niche in the
literature of electricity.

DiscUsSION ON THE TEACHING OF MATHE-
MATICS. THE BRITISH ASSOCIATION
MEETING, GrasGow, 1901. London:
Macmall & Co. 1901. 16mo. Pp. 101.
Price 80 cents.

The speakers who took part in the discussion
are all men of great eminence, and the conclu-
sions which they reached are of value to all
mathematicians.

MUNICIPAL ENGINEERING AND SANITATION.
By M. N. Baker, Ph.B,, C. E. New
York: The Macmillan Company.
12mo. Pp. 317. Price $1.25.

This volume is intended for the large and
rapidly-growing class of persons who either
as officials or citizens are striving to improve
municipal conditions. It is designed to be a
review of the whole field of municipal engineer-
ing and sanitation, rather than an exhaustive
study of one or a few branches of the subject.
Such matters as streets, pavements, sidewalks,
bridges, ferries, water supply, sewerage, fire
protection, public baths, administration, finances
and public policy are all admirably _treated.

We have received the fifth part of
Foerster’s “Eisenkonstruktionen,” published
by Wilhelm Engelmann, of Leipsic. The in-
stallment continues the discussion of hip-roofs.
The method of inclosing steel roofs by glass
as well as the general arrangement of glass
roofs is thoroughly described. The concluding
chapter treats of corrugated iron plate roofs.

‘GEALED ICE MACHINES

T.2 18393

EGEALED

The parts Sc..: to come will be awaited with

| interest. -

.ernors, Coils, Plugs, etc. Write for i

Mr. CHARLES S. FEE

stenographer.

only to persons who send us their names and addresses,

American Success Series

General Passenger Agent of the Northern Pacific
Railway, began his railroad work as an expert

American Success Series in Book Form.—At the end of this ycar, the Smith Premicr Typewriter
Company will publish a bandsome booklet containing pictures and brief biographies of twelve successful
Americans who have profited by their use of sterography or typewriting. These books will be mailed free

s« Improvement the order of the age”
Trained thought and skilled labor, joined
with the best material, make the gieat
Success,

The Smith Premier Typewriter

e
o

oAl
00 o

with request for same.

Apple Economical Gas Engine Igniters.

Are positively the best built for
Stationary, Automobile and Ma-
rine Gas Engines, either touch or
jump spark system. We are the
leaders in the manufacture of Ig-
niting Dynamos, Magnetos, Gov-

%inted matter.  The Dayton
lectrienl Mfg. Company.
No. 80 South St. Clair St., Dayton, -
Ohio, U. S. A. .

New York stock carried by Chas K. Miller, 97 Reade Street, N. Y.;
Philadelphia Office, The Bourse; Chicago Office, 19-21 La Salle Street.
St. Louis stock carried by A. L. Dyke, Linmar Building.

Howard Two and Four Cycle
MARINE

AND

AUTOMOBILE

MOTORS
‘Write for Cat.
Grant Ferris Co.
Troy, N. Y.

A TRUSGOTT BOAT

Simple, Safe, Reliable, Speedy.

Che Cypewriter €xchange

116 Barclay St.. NEW YORK
124 La Salle St., CHICAGO
38 Bromfield St., BOSTON

817 Wyandotte St.,
KANSAS €ITY, MO.

209 North 9th st..
ST. LOUIS, MO.

432 Diamond St..

PITTSBURGH, PA.

6 North Calvert St..
BALTIMORE, MD.

536 California St.,
SAN FRANCISCO, CAL.
We will save you from 10
to 50% on Typewriters of allmakes. Send for Catalogue

$1 YEARLY FOR REPAIRS.
It has been found that it costs &

trifle less than $1 per year to keep

our Holsting ngines in
repair. That speaks well for
Lheir superior make and N
durability, doesn’t it?4g

There is no more eco-!

nowical or serviceable
engine made for mines,
uarries, docks, etc.
uch cheaper than
steam. Both frictionand
geared hoist 6 to150 h. p.
Weber Gas & Gasoline Engi

Aopsy8)) 107 PRAG

FOR LIGHT AND MEDIUM WORK
this new-14 inch

«__B. F. BARNES

Upright Drill is the best tool made.
Substantial, well built, up to date. The
driving power is strong and positive—the
five-step cone gives wide range of speeds—
will drill from 1/16-inch to 34-inch. Read-

{:l‘ ing matter on request.

Built either cabined or open in sizes from 16 to 100 feet

in length. For catalog giving full information write

Truscott Boat Mfg. Co.y
ST. JOSEPH, MICH.

The “ Wolverine ” Three Pigrd

Cylinder Gasoline Ma- alogue.

rine Engine.

The only reversing and self-
starting gasoline engine on
the market. Lightest engine
for the power built. Practi-
cally no vibration. Absolute:
ly safe. Simgle, double and
triple marine_and stationary
motors from ¥ to 30 H. P.

WOLVERINE R
MOTOR WORKS,
Grand Rapids, Mich.

HARDWARE
SPECIALTIES

Contract Manufacturers
Difficult Parts or
Finished Articles

UNION MFG. & SPECIALTY CO.
506-508 Genesee Bi., Buffalo, N. Y.

IGNITERS
6AS and GASOLINE
ENGINES

The most gractical machine
on the market for Stationary
and Marine Engines.

Write for Circular. X

QUEEN ELECTRIC CO., 814818 Broadway, Cincinnati, O.

DIXON’S

GRAPHITOLEO

An all around lubricant for Cylinders, Engine
Slides, Chains, Gears, Etc. of Automobiles.
It is_ made of pure vaseline and Dixon’s No.

Graphite. It is equally useful for general use.

Small Sample Pree.

JOSEPH D1XON CRUCIBLE CO.
Jersey City, N. J.

© 1902 SCIENTIFIC AMERICAN, INC.

B. F. BARNES COMPANY, Rockford, IlI.

s Millen’s
French Satin Jr.

The STANDARD blue print paper of the world
—not the ordmar{( kind, but a perfect paper for
{)hotom'a, hic work, perfectly made and perfect-
y packed in sealed tubes. The delight of the
rofesgional and amateur PHOTOGRAPHERS.
here is no better, it is the best. A
will bring full information of Frenc
and our other photographic specialties.

L A 4
I B

THE J. C. MILLEN, M. D., %« Denver,
PHOTOGRAPHIC CHEMICAL CO., %= Colo.
QPES

TELESCoE

W.& D.MOGEY
BAYONNE CITY N

SAFETY RAZOR ree

FREE

We will send to any reliable person on 10 days’ trial,
FREE of .charge, the best safety razor made. Impos-
sible to cut the face. If not satisfied with .the razor
after a thorough trial, return it at our expense.

THIS TRIAL DOES NOT COST YOU ONE CENT.
Just send us your name and address, We will send i‘ou
ddress SAFETY

the outfit and guarantee. A
AZOR CO., 509 Temple Court, New York.
50 YEARS’
EXPERIENCE

PATENTS

TRADE MARKS
DESIGNS
COPYRIGHTS &C.

Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confildential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
8pecial notice, without charge, in the

Scientific American,

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

MUNN & Co.361 sroaswar. New York

Braneh Office, 625 F 8t. Washington, D. G,
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ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write tor our Free Illustrated Book.
« CAN I BECOME AN ELEC-
TRICAL ENGINEER ?”’

We teach Electrical Engineering, Electne Lighting,
al Engineering, Steam Engi-
neering, Mechanical Drawing, at vour home by mal.
Iustitute indorsed by Tho: Cdison and others.
ELECTRICAL ENGI R INSTITUTE,
l)upt A, "«10-"4" W. 23d8t. New Y urL

EARN MoRE know to earn nore

in your own business or another. Engineering,
l)rattmﬁ Art, Architecture. Mining, ,\le_m,l-
lll‘RK usiness, Stenography, Journalism,
Boe 1{80])1!1 g, etc.

Write for free catalogue 6, with full particulars.
0=~ Special Discounts New. &
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y.

LEARN PROOFREADING. .o o

education, why not utilize it at a genteel and uncrowded

profession paying §15to $35 weekly ? Situations always

obtainable. VWeare the original instructors by mail.
HUME CORRESPONDENCE SCHOOL, Philadetphia.

PATENT FOR SALE

TEMPORARY BOOK BINDER

Librarians and Bookbinders claim it isthe
best and most easy to use of any made.
Can be manuractured at a very small price
and geod proiits realized.

Covered in Canada and England.

Wish to sell patent cutright.

CHAS. K. REED, Worcester, Mass.

IVIDENDS=

Risk a postal. Send us your name
for prospectus of the Rayo Min-
ing and Developing Co. of Cal-
ifornia. Everydollarinvestedin
these shares will return you regu-
lar, handsome, dividends. MIL-
LIONS of ore values ready to mine; Elec-
tric Water-Power Plant in connection. Not
the ordinary mining proposition. Shares
now selling at ground-iioor price. Bank
References.

ROANOKE INVESTMENT CO.
525 Marquette Building. Chicago.

Study in spare time.
We teach yon
what you need to

If you pc

Hutchinson, Goldsmith & Company, Exclusive
Eastern Financial Agents 53 State St. Boston, Mass.

BOOIt-
'HEEPING
TAUGHT
FREE

ELECTRO MOTOR. SIMPLE, HOW TO

make.—By G. M. Hopkins. Description of a small elec-
tric motor devised and constructed with a view to assist-
mg amateurs tO make a wotor which might be driven
with advantage by a current derived froma battery, and
which would have sufficient power to operate a foot

A GOOD POSITION and a
large salary always await an
expert Book-Keeper. We teach
you book-keeping thoroughly
by mail, and make absolutely
no (‘ha.rge for tuition until we
place you ina paving position.
if you wish to better yourself,
write for our glmrantee offer
and our FREE boo
CommprcxalCorreapondence Schools

Drawer 87, Kochestery N, Yo

lathe or any machkiue requiring not over one man pow-:

er. With 11 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be
had at this office and from ail newsdealers.

The “Best” Light

is a portable 100 candle power hght cost-
ing only 2 cts. per week. Makesand burns
its own gas. Brighter than electricity or
acetylene, and cheaper than kerosene. No
Dirt.” No Grease. No Odor. Over 100 styles.
Lighted instantly with a match. Every
lamp warranted. Agents Wanted Everywhere.

E “BEST” LIGHT CO.
87 E. 5th Street, CANTON, OHIO.

B:c_ycles Below Gost

5@ 5000 Bicycles, overstock. For 30 days
&c only we will sacrifice at less than actual

72t New 1902 Models.

u)st
“Bellise,”” curte $8.75

toed
“Cassack,” 50wl $9.75

o ”S:bclz;-:a;l," sseanty $710.75
euaor Road R

1o fines bieyoie atady price " $11.75

Choice of M. & VV or Record tires

and best equipment onall our bicycles.
Strongest guarantee.

We SHIP ON APPROVAL

& allow 10 DA "REE TRIAL
A before purchase is binding.

3 500 good 2nd-hand wheels $3 to $8.
Do not buy a bicycle until you have written
4F for our free catalogues with large photographic
engravings and full descriptions.

MEAD CYGCLE CO. Dept.59W, Chicago

A New RESULT from the EDISON

PHQNOGRAPH

Accomplished.

HR. EDISON'S LATEST INVENTIONS—THE
Moulded Record & the New Reproducer

duplicate the human voice in volume and clearness.
Absolutely free from scratching, perfectly smooth
and natural. The Moulded Records are * high
speed,’” made of hard wax, freely and safely handled.
New Reproducers on all Phonographs. Ask your
dealer for exchange proposition (“* Gem *” excepted).
Phonographs in Nine Styles, $10,00 to $100,00.
Records, 50¢. 5 $5 per dozen.

NATIONAL PHONOGRAPH COMPANY, Orange, N, J,
New York, 83 Chambers St. Chicago, 144 Wabash Ave,

lof muriatic acid.

. pot, care being taken that it is not burned or
overheated in melting.

. piece of green or wet wood secured to a pointed!

|
\

. or

. tinned.

ans of suitz: on
C.0.D. toanyone ubzlhm«tacenf(ippuszt | means of suitable tongs,

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters orv
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: correspondents will bear in mind that
SOme answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, 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 remuncration.

Scientific American Supplement. referred to may hbe
had at the omce. Price 10 cents cach.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinetly
marked or labeled

(8639) F. W. G. asks: I have a cam-
era with twe 11 -inch diameter 7-inch or
inch focus meniscus lenses, as illustrated on
page 334, *“lixperimental Science,” Itig. 2. [
want to place a plano-concave lens between
the meniscus lenses, same as Itig. 12.
focus must the plano-concave lens be?
adapt your lenses to portrait work after
manner described in “lixperimental S(leme"l
page 334, Iig. 12, you will need a concave|
lens slightly stronger than 16 inches focus.
14-inch lens should enlarge the image suffi-;
ciently for portrait work. The difference be-
tween a lens with 7%-inch focus and one of!
8-inch focus is very slight.

(8640)

Tlh-

A.
the

A

J. W. E. and M. D. F. write for|
instructions for tinning cast iron. A. To be
successful in coating cast iron with tin the
castings must be absolutely clean and free from
sand or oxide. The greater the care in clean-
ing at the outset the better the resulting work.
Before the castings can receive a coating of tin
it is necessary to remove the coating of scale
or oxide, so the clean metal will be exposed to
the tin. The castings are usually partly
cleaned by means of a ‘‘rattler,” which removes
much of the scale. They are then to be placed
in a pickle of dilute muriatic acid until a c¢lean
surface is the result. If the pickle is warmed
oy means of a steam jet the operation will be
hastened. 'The castings can be examined occa- .
sionally while in the pickle and any sand 01"
black spots removed by means of a scraper or
wire brush. The castings can then be washed,
and if desired kept for a length of time by
being placed under clean water. As long as
they are covered with water they are not sub-
ject to oxidation. Ifor a flux the castings are
dipped in a mixture composed of 4 parts of a
saturated solution of sal ammoniac and t par

Boiled™ acid, as that com-
is sometimes called, is not to

Iror tinning the best block tin is re

and this should be melted in an iron

bined with zinc
be used.
quired,

After the tin is melted
it can be cleaned of impurities by taking a
iron rod. and fastening same so the wood will
be kept at the bottom of the pot of melted
metal for one or two hours, depending on the
amount of impurity in the metal. The sur-
face of the metal is to be skimmed occasionally
by means of a perforated iron skimmer. 'I'o pro-
tect the surface of the metal from oxidation it
can be covered with sal ammoniac. There is
nothing to be added to the tin. Another method
is to cover the surface of the tin with tallow
palm oil. The casting is taken up by
dipped in the flux and

allow the surface to be
should not be so hot as to
If desired

a sufficient time to
The tin

discolor when casting is removed.

i
then immersed in the melted tin and held forl

To}

{

the casting can be held for a time in another,

pot, which is to be partly filled with tallow or’
palm oil and kept at a temperature that will
melt tin. This bath of grease will allow the
casting to retain an even coating of tin, and
allow any superfluous metal to drain off. The
castings may be cleaned from the grease by

" first rubbing in sawdust and then in bran.

(8641) E. B. C. asks for a good non-
corrosive, easy-flowing jet black ink. A. An
exceedingly fine ink is said to be produced by
the following recipe: 11 parts galls, 2 parts/|
green vitriol, 1-7 part indigo solution and 33
parts of water. Here the relatively larger
quantity makes the gum unnecessary, while the
indigo solution makes the brilliant black seem
still deeper. Writing executed with this ink
may, it is true, be removed by means of dilute
acids, but it may be rendered visible again by
chemical means.

(8642) M. E. H. writes: I have one
of your 1901 receipt books, and consider it the
best book of its kind on the market. I would
not do without it. But I fail' to find any re-
ceipt in it for oil paint such as used for paint-
ing photographic backgrounds, and would like
to ask if you could help me to secure such a
receipt. A. The following retains sufficient
flexibility to enable the sheet to be rolled:
Soft soap, 2 ounces: boiling water, 12 ounces.
Dissolve and work well into usual oil paint, 6

pounds.

FOR ALL USES, M/ MADE AS REQUIR ED.
& HAR RINGTON &KING PERFORATING CoO.

N.UNION ST.CHICAGO, ILL. U.S.A.

] --SMELTER--MINES Y

Dividend-Paying Mining, Oil and
Smelter Stocks, Listed and
Unlisted, our Specialty.

DOUGLAS, LACEY & CO.

Bankers & Brokers, Fiscal Agents,
Members N. Y. Consolidated Stock Exchange.
66 BROADWAY & 17 NEW ST., NEW YORK.

Booklets giving our successful plan for re w the large
interoest “and profits of lesithuate i, oil und
smelter Divestinents, sub, blanks, full lnrh«u] irs, ete., ment
f'ree on appl i
e s s e e
??Q????(f(\

ELECTRIC Envelope

11,126 MILES

of railway east of Chicago, St. Louis
and the Missisgippi River, with east-

ern terminals at New York, Boston
and Montreal, are embraced in the

Capacity, 150 per minute. Not
only a time and labor saving
device, but does its work ac-
curately

NEW YORK CENTRAL LINES.

chine of merit. k Series, containing a
Write tor cata-
logue B and list
of users.

| For No. 3 of the Four Tr

: map showing this Central Railw temn of America,

gend 1 two-cent stanp to George 1, Danicls, General

| Passenger Agent, New York Central R. R, Grand
Central Station, New York.

Tllcxton Flectr
150 L Salle

Envelope Sealer Co.,
¢ Rtreet, CHicaco, TL,

Of what i&&&s&&&&&&&&ﬁ&&&&Qété&éé&éé
% — -
M @ HIS -
+ > I
3 & GRIND ER
$ ) 8: H ]
¥ . : i piping Teamred To supply 1t with
% RallS, SWItcheS, Tu rntahles, Etc. water Alwaysready for use. Sim-
% [ plest in construetion, most efficient
] [T in operation. Price will interest yyou.
% A and all [Te W. F. & JNO. BARNES CO.,

ccessories i lished 1879
Always in ﬁ 1999 lnlll)) bt., Rocktord, Ill.

% Stock.
% Srock: BABBITT METALS.—SIX IMPORTANT
3 S s o, ool o, . [ L9l SCIENTLEIC ANFIICAN S EpLINENT 1 1230
3 ARTHUR KOPPEL, Dept. P, 66-68 Broad St., dealers. Send for catalouc. )
3 Write for Catalogue No. 30. New York. > ’
e bbbt bl i d b e b o] IS YOUR BACK WORTH

iiiiiid addigeisny

ARTESIAN

Wells, Oiland Gas Wellsdrilled
by contract to any depth from 50
t0 3000 feet. We also manufa

ture and furnish everything ri

quired to d.ill and “complete |
same. Portable Horse Power .
and Mounted Steam Drilling !
Machines for 100 to 1200 feet. |
Write us stating exactly what | |
ie required and send for illuse ;
trated catalogue. Address '

$1.509

Our Trivuner gets along walks and curbmg
and around llo»er beds and shrubs, where the
lawn mower won't cut.

Will you do it in the old back-breaking way
with sheep-shears and scissors”? No! Use the

‘““Canton’’LawnTrimmer

Tt cuts quickly and easily, and if your time is
worth anything you can’t afford to do without it.

Only Costs $1.50

It’s the best yet ; push it alomg,
work the Tever, and watch
the grass tly.

‘ % THE CANTON CO.,
; 7 1220 E. Fourth St.,
CANTON,

RCE WELL ENGINEERING AND SUPPLY CO.
136 LIBERTY STREET, NEW YOLK, U. 8. A.

|

OHIO.

1375

| 10" 6————»
[ e 24 FEET-3INCHES ———>
| i
We have 56 Steel Screws, 24 feet 3 inches long, 3 inches
diaweter, 1 inch pitch, with square thread. Can be used
for wine or other press. \Vv.1I be sold at a bargain.

Correspondence invited.
PABST BREWING CO., MILWAUKEE, WIS.

Miniature Incandescent Telephone

4 volts. Sampie l5c., 8 for §1.00 postpald ‘'he
Lamps Storage Battery bupply Co.,239 K. 27thSt., N.Y

““This Beats New Jersey cared. . undcr

South Dakota laws for a few dollars.” Write for Corpoia-
tionlaws, blanks, by-laws and forms to Philip Lawrence,
late Ass’t Sec’y of State, Huron,Beadle Co., So. Dakota.
FRE E Proa&aectus for1902, for “*Architects’ and

Builders \Iagazme,” monthly $2 a year.

WM. T. COMSTOCK, Pub., 23 Warren St., New York.

A4 Charters pro-

Catalogue of Architectural, Scientitic
and Technical Books.

WANTED

REPRESENTATIVE

Business men wanted for cities ot 10,000 and over
to op~u exhibition parlors or stores for the dis-
play and sale of our

“KEYLESS CLOCK,

Just being introduced to the public. Clocks are ‘
self-winding and run a year without atiention: i
1o one will buy kev wound clocks when they see
and have an oml)orf unity to buy the latest 1hing; ‘
full line o t samples now ready; parties having 8500 '
and upward to invest and ability to manage can
secure agency for cities not already taken; parties
meaking arrangements now will have name appear

Factory Machinery, W. . WILLIA Ms
Mfr., 217 South Clinton 8t., Chicago, U. 8. A

|/ mate

TYPE WHEELS MODELS & EXPERIMENTAL WORK. SMALLMACHINERV

NOVELTIES & ETe: ORI STENCIL WORKS 100 NASSAU ST N
ICE and Bottlers’ Machinery. THE VILTER
MFG. CO., 899 Clinton Street, Milwaukee Wis.

in our advertisements. Address The TTnited States
Clock C'o., executive offices, No. 405 Broome Street,

Qlock ¢ 0. | NEw YDRK SHOPPING by a responsible and
|

MA(‘HI’\'EH. Jorliss Eugmcs, Brewers’

experienced lady. Send for circular.
MR=N, LORD, 41 West 24th Street, New York City.

ELEGTRIG KNUWLEDGE we will mail any

of these books: “How to ere Houses for Klectric
Bells.” ‘ Burglar Alarms,” *“Telephones,” * Electric
Gas Lighting.” Prices and diagrams ineach. Books on
mcandescent lighting, 25 cents. ; )

GENTEL & MILLER, 1503 Columbia Ave., Philadelphia

MUDE[ & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg., Franklln Square. New York.

COOD INCOMES MADE Send 10 cents and
by selling our celebrated goods.

25% to 30% Commission.

BEST AND MOST
beovomdas T 33C.

1-1b. trade-mark red bags.
Good Coffees, 12c. and 15c.
Good Teas, 30c. and 3bc.
The Great American Tea Co.
31& 33 Vesey St., New York.
P.0. Box 2%, |

M (le] and F‘xpenmental ‘Work. Small manufaeturmg
by contract. H Wdl‘d 5OColumb|a. St, Newark N.J.

NOW READY. o

Compressed Air

ITS PRODUCTION, USES AND APPLICATIONS.

By GARDNER D. HISCOX, M. E.
AUTHOR OF ‘MECHANICAL MOVEMENTS.”

LARGE 8VO0. 820 PAGES. 547 ILLUSTRATIONS.
PRICE, bound in Cloth, $5.00. Half Morocco, $6.50.

A complete treatise on the subject of Compressed Air, comprising its physical and operative
properties from a vacuum to its liquid form. Its thermodyuamlcs compression, transmission, expan-
sion, and its uses for power purposes in mining and engineering work ; pneumatic motors, shop tools,
air blasts for cleaning and painting. ‘The Sand Blast, air lifts, pumping of water, acids and oils ;
aeration and purification of water supply: railway propulslon pneumatm tube transmlsslon refrlgera—
tion. ‘The Air Brake, and numerous apphance% n whxch compregse(‘ air is a miost couvement and
economical vehicle for work—with air tables of compression, expansion and physical properties.

A most comprehensive work on the subject of Compressed Air.

A special illustrated circular of this book
will be sent to any address on applicatioun.

MUNN & CO.,

Publishers of the Scientific American, 361 Broa(lWag, New York.
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INSURANCE
AGAINST LOSS

DAMAGE
PRODERTY {
LOSS O LIFE
AND

2

STEA'BOILER EXPLOSIONS

o8 M- ALLEN -PRESIDERT  “WB-FRANKLIN - VICE PRESIDENT
§| J-B.DIERCE.SECRETARY  F-B-ALLEN - 2PViCE DRESIDENT

! LB.BRAINERD. TREAS. LFMIDm EBROOK Ass"rsr.ct
84 2B $ 60> 1 - 08 A

NTON

GOLD MEDAL (first award) in the official speed trinls.
SILVER CUP (tirst awvard) in the officia hill climbing trials.
BLUE RIBBON (tirst awurd) in the official 100-mile non-stop en-

duraunce trizls,

WINTON TOURING CAR.

It containg the simplest, we wiical and best constracted wotor mann-
factured or xold in A Our wew catalug sent upon request.
The Wlnton Motor Carrlage Co., Cleveland, 0, U.S.A.
NEw Yori,  Clicaco. o BostoN.  PHILADELPHA,

Orient Motor (;ycle.

[

PRICE $250.
Fitted with the New Orient 3 H. P. Motor.
Speed over 40 Miles per hour.
The Most Powerful Motor Bicycle in the World.
Write for Particulars. Agents Wanted.

WALTHAM M"“G CO Waltham. Mass.

Automohlle Gearing

Supsnlpy-JIag amQ N

BUILT TO ORDER

s@upreag Moofyg Supidg

WRITE FOR OUR ILLUSTRATED CATALOG

BRECHT AUTOMOBILE CO., ST. LOUIS, MO.

Own An Automoblle‘

operated by steam?
It so, you ought to
know the labor saved
and the comfort
gained by using a

R.eason
Automatic

Y Air Pump

tokeep the air pres-

sure uniform in the

automatlc Saves fuel. Better
ump Points.” Discounts to dealers.

Entu‘el
write fer booklet *

REASON AUTOMATIC AIR PUMP CO.,
59 First St., Detroit, Mich.

fuel tank.

National Electric Vehicles

are for those who take no
pleasure in mechanical la-
bor, Started and kept in
motion without worry or
tinkering. Simple, noise-
less, graceful. The most
practical automobile for
business orpleasure. Easily
controlled by man,woman or child. Writeforcatalog.

NATIONAL VEEICLE €0, 900 E.22ndSt.,

. Iixdianapolis. Ind.
$750

HYDRO-CARBON.

20-Mile Speed.

20 per cent. Grades. /‘iﬂ

100-Mile Gasoline Tank. K"

800-Mile Water Tank.

9001bs. 611, P. Actual,
Write for Catalogue.

FRIEDMAN AI‘ TOMOBILE CO.,

STRENGTH
FINISH

Euase of Handling. Reliability
and Running Qualities. Impos-
sible to tell allabout them here.
\\ute us for catalogue. In-
qumu cheerfully an-
s Desirable
uzontb ‘wanted.

THE CONRAD

OUR CARRIAG ES
EXCEL IN

pieces.
in performance.
the land; fully guara

ELcIN,

%///////////

«“The Stretched
Forefinger of all Time” is)

on the dial of an

Elgin Watch

—the world’s standard for pocket time-
Perfect in construction; positive
Sold by every jeweler in

ELGIN NATIONAL WATCH CO.

%

nteed. Booklet free.

ILLINOIS.

SRR RS AN ANACASATASASATA

GERE GASOLINE ENGINES

EST BOAT ENGINES MADE

§ I._ CABINMOPEN BOATS

LNB\NE CASTINGS. BOAT FRAMES

| GEO.H.GERE YA yiineH Wi,
GRAND RAPIDS.MICHIGAN.

GAS ENGINE

lﬁNlTERS

BEST MADE.

f For l\hnne Automohle or Stationary
Engmes Fully Guaranteed.
Write for Circular.
The Carlisle & Finch Co.,
233 E. Cliften Ave.,  Cincinnati, Ohio.

CHARTER ENGINE
USED

By Any ONE
FoR ANY PURPOSE
Stationaries. Portabies, Sawing Outfits,
Hoisters, Engines and Pumps.
Fuelr—GQGasoline, Gas, Distillate.
Send for [ustrated ('amlqu and Testi-
monials, and State Your Power Needs.

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

' STEWARD'S WONDER

The Exponent of Highest Art in .
ACETYLENE BURNERS At tiaioie o
STATE LINE MFG. CO., Chattanooga, Tenn,, U. 8. A

107 Chambers St.. New York.

These Cigars ate 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.

Aﬁﬁli

Bristol's Patent Sté:t;.l Belt Lacing.

The simplest, cheapest
and most perfecL Relt
Fastening for all kinds
of belting. Sam-
ples sent free.

The Bristol Co.
Waterbury Gouu

RESIDENT

SUSPENDERS
Are right at the front because

they are right at the back.

The comfort-giving principle

of the “‘President’’ makesit pop-

ular, It’sguaranteed if* Pres-

ident” is on buckles. Trim-

mings cannot rust. Sold
everywhere 60c, or by mail.

C. A.EDGARTON MF6G. CO.,
Box 222 B, Shirley, Mass,

FINISHED JOINT

READY TO APPLY

A 115

States in 1901.

MILE TRAIN

The Lehigh Portland Cement Co. have recently purchased 56 Griffin Mills; the
American Cement Co., 20 Griffin Mills; the Associated Portland Cement Manu-
facturers of England, 18 Griffin Mills; Wthh, when installed with the Grithin Mills
now in use, will actually produce 50,000 barrels of Portland Cement a day, or

Over 15,000,000 Barrels Cement a Year

This Cement, when loaded into cars, would make a train over 115 miles in
length, and is about the full amount of Portland Cement made in the United

begins to do the work as cheaply and as satisfactorily.

No other mill approaches such a record, because no other mill

Write us for references about its capacity for grinding
Raw Materials, Coal, or Cement Clinker.

BRADLEY PULVERIZER CO., Boston

120 Liberty St., NEW YORK

1233 Monadnock Bldg., CHICACO

Remington

Typewriter

lasts longest—so does the
Remington operator.

The Remington does not overwork the
operator. The operator cannot over-
work the Remington.

WYCKOFF, SEAMANS & BENEDICT
(Remington Typewriter Company)
327 Broadway, New York

FOR

POWER AJR PUMP s

AOORESS o 1L I T O SF . BROOKLYN.N.Y
MATCH FACTORY.—DESCRIPTION

of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113, Price 10 cents. For sale by Munn &
Co. and all newsdealers.

RESTFUL SLEEP

In Camp, on the Yacht and at Home.

“Perfection” Air Mattresses,

CUSHTIONS and PILLOWS,

Style61. Camp Mattress with Pillow attached.
Also showing Mattress deflated.

Clean and Odorless, will not absorb moisture.
Can be packed in small space when not in use.
§F~ Send for Nllustrated Catalogue.
MECHANICAL FABRIC Co., PROVIDENCE, R I.

All var letles at lowest prices. Best Ral]road
Track and Wagon or Stock Scales made.
Also 1000 useful articles, including Safes,

S[;alﬂs Sewing Machines, Bicycles, Touls. ete. Save

Money. Lists Free. CHICAGO SCALE Co., Chicago, I1l.

FREDERICK PEARCE

‘ 216 WILLIAM STREET

N. Y. CITY

MOTOR CARRIAGE
COMPANY

1417 Niagara St.,
BUFFALO, N. Y.

Manufacturer of ELECTRICAL, MECHANICAL
and SCIENTIFIC APPARATUS, Our factory is
equlpped with the best up-to-date machinery and tools
! We make a specialt; fy of model work for inventors. who

' have the benefit of assistance from our engineering
dept Further information on application.

DIGKERMAN'S DURABLE

AMERICAN DESK & STOOL CO.,
33 Howard St., just Fast m 4%4 B’ way
New Yoik Cit

DESKS

!
i

E E LTHE \lt:rRY

AWS ETC.
HN ST. NEW YORK

00
wm JESSOP a- soNs LD

cn

J
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NEW ENGLAND WATCHES

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

THE NEW ENGLAND WATCH CO.
37 & 39 Maiden Lane 131 Wabash Ave.,
New York Chicago.

Claus Spreckels Building, San Francisco.

AMERICAN, INC.

[fu‘ isw'tan Eastnan, zt zsn 't @ Kodak

A new folding

KODAK

for the pocKket—almost for
the vest pocKet, at«six
dollars. MakKes pictures
1% x 2% inches, loads in
daylight, has a fine men-
iscus lens, brilliant finder,
automatic shutter—in fact,
has the “Kodak quality ” all
the way through.

No. 0 Folding PocKe}: Kodak for pice

tures 13 x 2% inches, - $6.00
Transparent Fl]m Cartrndge 12 exs

posures, 156 x 2%, - - 25
Do., 6 exposures, s = - . . .15

EASTMAN KODAK CO.
Ruochester, N. Y.

$§4,000.00 2% prizes for Kodak and Brownie Pictuves.

Catalogue free at the
dealers or by mail.






