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PROSPECTIVE COMPLETION OF THE PANAMA
INTEROCEANIC CANAL.

The passing of the Senate Panama canal bill with-
out amendment on June 26 by the House of Repre-
sentatives by a vote of two hundred and fifty-two in
favor to eight against may be regarded as a memor-
able act of legislation calculated to promote the grow-
ing commercial supremacy of the United States, for
it insures the construction of an inter-oceanic canal,
which when finished will be used by the entire com-
mercial world. Quickiy following the passage of the
bill the President completed the law by affixing his
signature on June 28, thus bringing to a successful
close the interocean canal discussions and contro-
versies so long pending.

The first step to be taken by the President under
the act is the negotiation of a treaty with the Colom-
bian government, which it is thought will be completed
for ratification by the Senate next December.

‘At the same time, it is probable all the stipulated
concessions and rights of the New Panama Company
will be secured.

Then the President will appoint the Isthmian Com-
mission, subject to ratification by the Senate. When
s0’ abproved, the Commission will make preparations
to begin the work, let us‘hope within the year. It is

calculated eight or nine years will be required to

complete the canal.

When the work actually begins, it is evident that
there will be excellent opportunities for the display of
American skill and American enterprise; and no one
can doubt that American devices and machinery,
guided and managed by American engineers, will be
able to surmount many difficulties that may arise.
The work is certain to arouse national interest, es-
pecially as the plan of a popular subscription to the
bonds is provided.

It shall-be our aim to keep our readers informed
about this great work as it progresses. Full data con-
cerning the present state of the canal and Isthmian
commission’s report will be found in the ScIENTIFIC
AMERICAN SUPPLEMEXNT, Nos. 1359, 1361, and the ScCIEN-
TIFTC AMERICAN of January 18, 1902.

—— G-

A PRUSSIAN OPINION OF AMERICAN RAILWAYS.

Some two years ago the Prussian government sent
to the United States a committee of official experts to
study the methods of railway construction and man-
agement in this country, for the purpose of determin-
ing whether or not it would be advisable to introduce
American ideas in Germany. The commission spent
several months in the United States, and made elabo-
rate studies of everything pertaining to American
railway building. It was hoped that these studies
would eventually be published in an official report;
but the government has decided not to give to the
public the results of the commission’s work. Baron
von Thielen, Chief of the Prussian Ministry of Rail-
ways, has, however, granted interviews, in which
some of the conclusions drawn by the commission
have been divulged.

It is admitted that much was learned in the United
States. Especially interesting and valuable was the
American plan of locomotive construction in standard
types with interchangeable parts. German railways
will probably soon adopt the American idea, at least
to a certain extent.

But so far as freight and passenger cars are con-
cerned, it was considered doubtful whether American
practice was suitable for Germany. In the United
States it is found extremely economical to haul enor-
mous masses of freight over long distances in forty,
fifty or sixty-ton freight cars. In Germany, where
the amount of freight handled is much smaller, and
the distance to which it is transported far shorter,
the need for individualizing shipments is so general
that the introduction of large American freight cars
will probably be attended with serious difficulty. The
old ten-ton German freight car, in the opinion of
Baron von Thielen, might well give way to a car of
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thirty tons capacity. DBut enlargement beyond that.
limit would necessitate changes in track., switches.
platforms and especially in the loading and unloading
arrangements of mines, furnaces and large man-
ufacturing plants. It is, therefore, to be inferred that
the Prussian freight car of the future will have a
maximum capacity of thirty tons and will be mounted
on bogie trucks of the American type.

In the matter of passenger cars, the Prussian State
Railways have adopted a definite model for long-dis-
tance service. A vestibule car is used, varying in
length from 58 to 60 feet and running on two four-
wheeled trucks. Each car is divided into compart-
ments, with a corridor aisle running along one side.
The introduction of Pullman cars has not been a suc-
cess. Three Pullmans of the standard American pat-
tern were given a trial in Germany. That they were
admirably built, that they ran with remarkable
smoothness and freedom from jar and noice, was ad-
mitted. Nevertheless, the German public prefers a
car divided into small compartments, each accommo-
dating six or eight passengers. American sleeping
cars are no more popular than the Pullmans. The
German sleeper is divided into small compartments,
each containing an upper and a lower berth, and each
having a separate washbowl and water supply. Amer-
ican drawing-room and sleeping-cars are considered
much too heavy, much too richly upholstered, and,
therefore, much too costly. But the cheapness of
special fare on these cars is frankly admitted.

This, in brief, is the opinion of the commission. It
was admitted that the American system was most ad-
mirably adapted to the United States, where iong dis-
tances are to be traversed, where railways are owned
by corporations who must keep a sharp eye on their
rivals, where social relations are ba:zed on equality
and restrictions of caste do not exist. The Prussian
railway system, on the other hand, is the property of
the state. After slow development from small begin-
nings, and after much planning and scheming, it has
finally been brought to pay not only the entire inter-
est on the Prussian debt, but to earn a yearly surplus.
But it cannot be doubted that the rates for freight
and first-class passenger fares are high, so high, in-
deed, that the farmers and inland industries are in a
measure crippled.

_— e r—

THE NEED OF A LOCOMOTIVE SMOKE CONSUMER.

The begrimed buildings of New York city, and the
vast black veil of smoke which envelops the metropolis,
speak eloquently of the hardships to which the
inhabitants of the Eastern States are subjected by the
use of soft coal, rendered necessary by the strike of
anthracite miners. So limited is the supply of hard
coal, and so high its price, that the Manhattan Ele-
vated Railroad Company, as well as the owners of
large office buildings, have persisted in burning soft
coal, despite the fact that the Sanitary Code of New
York expressly prohibits the discharge into the at-
mosphere of smoke and injurious vapors. The firm
stand taken by the Health Board of the city has re-
sulted in the adoption of consumers by owners of
office buildings. The evil has thereby been %artly
mitigated; but the Elevated Railroad Company day
after day continued to discharge into the air its vol-
umes of smoke, which, as the newspapers expressed it,
“hung like a pall over the city,” until the Board of
Health succeeded in prohibiting the use of soft coal.

If the office buildings have found the use of smoke
consumers practicable, the question naturally arises,
Why is it the locomotives of the railway companies
cannot be equipped with similar apparatus to prevent
the contamination of the city’s atmosphere? 'The Ele-
vated Railway officials stated that they knew of no
practical smoke consumer which could be applied to
their locomotives.

The problem of burning bituminous coal in loco-
motives without the production of black smoke, has
confronted railway engineers for some time. It has
been clearly enqugh proved that the smoke can be
almost entirely done away with by using the proper
precautions in firing. Coal thrown into the firebox
a half shovelful at a time, is rapidly consumed by the
intense heat of the fire, and with it the smoke. But
if the fuel be tossed into the firebox in large quantities,
which is the practice of the indolent fireman, a thick
layer is formed over the fire, which is not consumed
for some minutes and which loses a goodly amount
of fuel in the form of a thick smoke. How large a per-
centage of fuel is thus lost may be inferred from the
analysis of a sample of snow, gathered ten days after
it had fallen in the outskirts of Manchester, England.
After melting the snow a residue was obtained which
was equivalent to over 10 pounds to the acre, and
which consisted of 48.6 per cent carbon, 8.9 per
cent grease and 44.5 per cent ash. Another sample,
taken from the heart of the city, contained nearly
three times this amount of residue, or in other words,
about a ton of soot per square mile a day. Waste
of any kind nowadays is unpardonable; and with the
world’s supply of coal visibly nearing exhaus-
tion, wanton waste of fuel is more than unpardonable.
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Mechanical stokers combined with special types of
firebox have been found completely to solve the smoke
problem for stationary plants. Some similar arrange-
ment has long been needed for locomotives. What is
wanted is a mechanical stoker, simple in construction
and practical in operation, which can be applied to a
locomotive without necessitating any great alterations.
Suchh a stoker was invented a short time ago by a
former engineer of the Chesapeake & Ohio Railway.
In this appliance the coal is scattered in a thin layer
over the fire, thereby avoiding the constant opening
of the firebox, and the consequent admission of cold
air. Not only is it claimed that fuel is saved, but
that nine-tenths of the thick, black smoke usually
produced by hand-firing with soft coal is done away
with. The provision of a simple smoke-consumer
which will permit the burning of soft coal within the
limits of large cities without annoyance to the in-
habitants is a problem that certainly deserves the at-
tention of American inventors. Up to the present,
too little time and thought have apparently been lav-
ished upon the subject.

THE AMERICAN INSTITUTE OF ELECTRICAL ENGI-
NEERS—GREAT BARRINGTON MEETING.
BY WILLIAM H. HALE, PH.D.

A notable gathering of electrical engineers was the
meeting of the American Institute at the Berkshire
Inn, Great Barrington, Mass., June 18 to 21, both
in its social and its scientific features. Owing to
the absence in Europe of President Scott, Mr. Charles
P. Steinmetz, the retiring president, presided.

The first day was occupied with papers and dis-
cussions upon alternating current work, and included
an account of the new generating plants of the Niag-
ara Falls Power Company, by Mr. Harold W. Buck;
other papers were by Messrs. Baum, Le Blanc and
Steinmetz.

The second day of the session was devoted to papers
and discussion upon electric railway work. Mr. A. H.
Armstrong read a study of the heating of railway
motors, in which he discussed the problem of keeping
the temperature of the motive power within reason-
able limits; also the operation of single cars at
maximum speeds of 60 to 70 miles per hour. He
finds .it preferable to use the largest gear ratio and
highest rate of acceleration possible for the accomp-
lishment of the service contemplated; provided the
maximum speeds are low, but that practically any rate
of acceleration can be used where speeds approach
a maximum of 60 miles per hour. The expense of
running single cars is much greater per ton than
running the trains, being more than double that re-
quired for five-car trains.

Mr. C. O. Mailloux presented notes on the plotting
of speed-time curves, giving a practical and ingenious
method readily applicable and obviating the necessity
of complicated mathematical calculations in many
cases; also an experiment with single-phase aiternators
on polyphase circuits, incidentally illustrating the
elasticity of the polyphase system, which was recently
tried successfully at Phceenixz, Ariz., and which is a
practical demonstration of the possibility of wusing
single-phase alternators as the source of energy for
supplying polyphase currents, both two-phase and
three-phase, and also for supplying direct current to
a transmission and distribution system.

Messrs. Bion J. Arnold and W. B. Potter presented
comparative acceleration tests with steam locomotive
and electric motor cars, showing that the latter can
accelerate much more rapidly than the former, and
can maintain a higher average speed with lesser
maximum speeds than the former, thus consuming less
energy for the run.

The efficiency of an electrical system as an average
under variable load may be assumed as follows:

Engine .............. 90 per cent efficiency.
Alternator ........... 92 per cent “
High potential trans-

mission ............ 98 per cent “
Transformers ........ 97 per cent “
Converters ........... 92 per cent “
Third rail ........... 95 per cent “

Motors, including control, 75 per cent effici-
ency, 51.33 per cent.

These tests were made on the main tracks of the
N. Y. C. & H. R. R. R.,, west of Schenectady, and were
for the purpose of determining the availability of
electric traction in the new Park Avenue railroad
tunnel in New York.

Me. Arnold followed with an elaborate report of the
method of ascertaining by means of a dynamometer
car the power required to operate the trains of the
N. Y. C. & H. R. R. R. between Mott Haven Junction
and Grand Central Station, and the relative cost by
steam and electricity.

This division consists of 5.3 miles of four-track
road, of which 0.68 mile from the station is in an
open cut, 2.04 through a tunnel under the street and
2.58 miles on an elevated stone and steel structure to
Mott Haven Junction.

The most practical method of- ascertaining the
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power required to propel the trains was to measure by
means of a dynamometer car the draw-bar pull of
various trains. The braking effort per ton is not so
high on certain types of locomotives as it is on
coaches, due to the fact that not all wheels on the
locomotive are always braked, and those that are
braked cannot be set to the skidding point with a
fully loaded tender, for if they were they would then
skid with a slightly loaded tender.

Mr. Arnold recommends instead of the ten or twelve
different types of locomotives now used electric motors
weighing about 65 tons each, which for heavy work
can be coupled. He stated that if given the oppor-
tunity he would make the necessary changes and in-
stall the new system within six months. The third
rail is recommended for the tunnel, and the overhead
system for the yards.

Of twelve different plans considered, the first, theo-
retically the most economical, provides for a direct-
current power station at center of line and contiguous
to tracks, 600-volt working conductors, no batteries,
but this is impracticable because it would locate the
power house in the residential portion of Park Avenue.

The twelfth plan therefore was the one recom-
mended, namely, combined alternate-current and
direct-current power station at Harlem River near
outer end of line, one sub-station near other end.
Batteries in power station and sub-station. Alternate-
current transmission, 11,000 volts, direct-current con-
ductors 600 volts.

While Mr. Arnold believes the alternating-current
railway motor to be the most efficient, all things con-
sidered, for long-distance railway work, it has not yet
demonstrated its ability to start under load as efficient-
ly nor to accelerate a train as rapidly as the direct-
current motor. The latter have also become stand-
ardized, and are the only type readily procurable
from manufacturers in the United States; hence they
are recommended for this terminal traction work.

Although the question of economy is relatively un-
important, safety and comfort being first to be con-
sidered, yet there is a slight economy also in the
substitution of electricity for steam, as shown by the
following table:

Elec-

Steam. tricity.
Operating expenses per mile ex-
clusive of fixed charges, but in-
cluding water, labor, cost of clean-

ing and repairing tunnel, and all

other expenses of locomotive opera-

tion ... 23.05
Fixed charges per locomotive mile,

assuming that it now requires 40

locomotives to perform the present

service and that 33 electric loco-
motives could perform the same
service

15.80

7.83

24.18 23.63

Perhaps the most important incident of the entire
meeting was the announcement by Mr. Arnold, in
closing the discussion of this paper, that he had in-
vented a new system of electric traction whereby
he utilizes waste forces and regulates and stores up
force without depending on regulation from the power
house. This is effected by applying surplus force to
the compression of air, which as necessity requires, is
released and adds the force needed to meet extra
demands. Thus the motor can climb a grade as rapid-
ly as it can descend; it can climb steep grades; by
using its reserve it can traverse gaps in the line
over private right of way, or onto spurs, sidings, etc.;
so that ultimately power need only be transmitted
along the main line, and also a great saving can be
effected in buildings for conversion, etc. President
Steinmetz commended the invention as one of great
1mportance.

The third day was occupied with papers and dis-
cussions on various topics, lightning arresters, photo-
meters, a curve-tracing instrument, loss of energy
in transmitting power, electrostatic wattmeter, pre-
determination of alternator characteristics, by
Messrs. Thomas, Matthews, Owens, Skinner, Walker
and Herdt respectively.

The feature of the day, however, was the report of
the committee on standardization by Dr. A. E. Ken-
nelly and the ensuing discussion.

Much satisfaction was expressed that the govern-
ment has now established a bureau of standards which
is conducted in harmony with electricians. The report
was adopted except that two sections were referred
back to the committee with power of revision and of
final settlement. One important matter which the In-
stitute thus leads off in establishing without awaiting
governmental or other sanction, but confident that
its action will meet general approval and command
universal acquiescence, is the fixing of a standard
for candle power. After full discussion the recom-
mendation of the committee was approved; and the
standard, as far as the Institute can fix it, makes
the Hefner — 0.88 British candle, as the ratio of hori-

Scientific American

zontal intensities. The Hefner-Alteneck amyl-acetate
lamp is—says the report—in spite of its unsuitable
color, the standard luminous source generally used
in accurate photometric measurements.

Prof. Owens presented the invitation of MgGill
University to hold the next meeting of the Institute
at Montreal. A similar invitation has already been
sent to the British Institution of Electricians. The
Institute adopted a resolution inviting the British
Institution to hold a joint meeting; but owing to the
belief that probably 1904 would be preferred on ac-
count of the St. Louis Exposition, date and place
were left undetermined.

The exercises of the last day of the session con-
sisted of papers and discussion on the education of
an electrical engineer, by Messrs. Steinmetz, Sheldon,
Owens, Esty, Buck and Raymond.

——4

ASAPH HALL.
BY MARCUS BENJAMIN, PH.D.

The American Association for the Advancement of
Science has two characteristic features. It meets in
a new place and inaugurates a new president each
year. In 1901 it met under the shadow of the Rocky
Mountains in Denver, and this year it meets in the
great industrial center of Pittsburg. The eminent nat-
uralist, Prof. Charles S. Minot, who presided so grace-
fully in the West, yields the chair to an equally dis-
tinguished representative of the physical sciences.

Asaph Hall was born in Goshen, Conn., on October
16, 1829, and received a common school education in
his native town. For a time he worked on a farm,
but when he was sixteen years old he took up car-
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ASAPH HALL.

pentry and followed that trade for many years. Mean-
while a thirst for knowledge that would not down
came to him, and in his twenty-fifth year he began the
study of geometry and algebra in the Norfolk Acad-
emy. Later he went to Wisconsin, and still later to
Ohio, in both of which States he taught school, from
the earnings of which he was able for a single term to
study at the University of Michigan.

In 1857 he entered the observatory at Harvard as
a student, but his abilities were so manifest that he
was almost immediately assigned to the working staff
with the rank of assistant, remaining in that capacity
until August, 1862, when he was appointed an aid in
the United States Naval Observatory in Washington.
A year later he was made Professor of Mathematics
in the United States Navy, and remained. as such until
1891, when he was retired with the relative rank of
captain. It is with the United States Naval Observa-
tory that his name will be associated always for the
brilliant discoveries that were made by him and which
have gained for him such eminence among the astrono-
mers of the world.

In addition to the usual routine work required at the
Naval Observatory, he was from time to time assigned
to important astronomical expeditions. These have
included the parties sent to observe the solar eclipse
from Bering Sea, and from Sicily, Italy, in 1870. He
had charge of the American party sent to Vladivo-
stok, Siberia, to observe the transit of Venus in 1874,
and was chief astronomer of the expedition stationed
at San Antonio, Texas, at the later transit in 1882.

His most famous contribution to astronomy was
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the discovery of the moons of Mars. Exact calcula-
tions were made of their orbits, and Prof. Hall gave
to them the names of Deimos and Phobos (Wrath and
Fear), from the passage in Homer’s “Iliad” where
these two divinities are mentioned as the attendants
of the god of war.

His subsequent work has included important ob-
servations of double stars, an account of which he
published in 1880. He also devoted much attention
to Oberon and Titania, the outer satellites of Uranus,
publishing in 1886 the results of observations made
by him during 1875-76 and 1881-84 with the large
telescope of the Naval Observatory. In the same year
he gave to the world the results of similar observations
on the satellite of Neptune and on that of Saturn.

On his retirement from the service of his govern-
ment, he settled in Cambridge, Mass., and renewed the
experiences of his early manhood with valuable work
in the Harvard Observatory. Recently he returned to
the home of his boyhood in South Norwalk, Conn.

In 1878 the Lalande prize of the French Academy of
Sciences was awarded him for his discovery of the
moons of Mars, and in 1879 he received the gold medal
of the Royal Astronomical Society, “for his discovery
and observations of the satellites of Mars, and for
his determination of their orbits,” as ‘“the highest
mark of esteem in the gift” of that Society, while in
1895 he received the Arago medal of the French Acade-
my of Sciences.

In further recognition of his contributions to his
chosen science, Hamilton conferred upon him the
degree of Ph.D. in 1878, and that of LL.D. was given
him by Yale in 1879, and by Harvard in 1886.

Prof. Hall has been elected to numerous scientific
societies both in this country and abroad, including
the French Academy. In 1875 he was chosen to the
National Academy of Sciences. of which in 1883 he
became home secretary, and in 1897, on the death of
Gen. Francis A. Walker, he was chosen vice-president.

His connection with the American Association has
been a long and honorable one. He joined that or-
ganization in 1876 and a year later was made a fel-
low. In 1880 he presided over Section A, delivering a
retiring address at the Boston meeting on ‘“The Ad-
vances in Astronomy,” in which he said that “the
great value of astronomy is that it is really a science,
and that it has broken the path and led the way
through which all branches of science must pass if
they ever become scientific.”

-

TIMBER RAILWAY BRIDGES IN AUSTRALIA.

In Australia, when the first railroads were con-
structed, the bridges were almost entirely built of
timber, and even now this type of bridge is often
erected in lieu of steel structure, as the native woods
—seventeen varieties are available—are specially
adapted to the work, owing to their great strength.
The life of such bridges varies from thirty-five to
fifty-five years, according to their location and other
circumstances. In Queensland a large timber bridge
has recently been completed. It is 320 feet long and
18 feet 6 inches wide. It spans a creek 10 feet deep
at high-water mark, and which also has 20 feet of black
mud below the bed. In flood times the water rises 25
feet above the level of ordinary high-water mark.
The supporting piles are of iron bark timber well
creosoted. The cost of driving the piles complete, in-
cluding materials, labor, plant, etc., was $1.80 per
lineal foot. The decking and its members are of
spotted gum, and the cost was $19.80 per square, in-
cluding all material and labor. The total weight of
all the timber in the bridge as fixed is about 200 tons.
while the weight of the iron work fixed is 41 tons.
The total cost of the structure, including a small
portion of the approach roadway, was $9,500. The
principal and most durable kinds .of timber suitable

for bridges are ironbark, spotted gum, blue "gum.
bloodwood, blackbutt, box, mahogany, karri and
swamp mahogany. Ironbark, mahogany, blue gum,

bloodwood, swamp mahogany, turpentine or pepper-
mint, tea, she-pine and cypress pine are very durable
when constantly immersed in water or wet ground,
and are, therefore, well adapted for piles, etc., for the
foundations.

The various methods of seasoning at present in
vogue consist either in evaporating the sap by air-
drying, or in dissolving it in water and afterward
sun-drying the timber. Artificial drying is rarely re-
sorted to with timber for engineering purposes. The
greatest trouble against which the engineers have to
contend are the ravages of the teredo, white ant, and
other similar insects, and various means of protecting
the wood against these pests are resorted to, the most
general being the sheathing of the wood in copper.
But even copper sheathing is not permanently ef-
fectual in resisting the attacks of the teredo. Creo-
soting properly carried out is the most successful of
any process yet known. The various means of pre-
serving the timber consist of painting, charring, creo-
soting and impregnation with metallic salts. The
latter method, however, has not in all cases given sat
isfactory results.,
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Expedition to the Sahara,

Mr. Edward Dodson, a British explorer, has sue-
ceeded in traversing the Hinterland of Tripoli, which
has hitherto been forbidden country. His expedition
was sent out by the Natural History Museum of Edin-
burgh. Although little enough was gathered that was
of any interest from the standpoint of the natural
scientist, Mr. Dodson nevertheless succeeded in gain-
ing valuable knowledge of this unknown land and in
mapping out parts that have been hitherto but ill-
defined on our charts. The journey was accomplished
not without hardship. Eight camels, three horses and
nine Arab servants entered the great desert eight
days after leaving the city of Tripoli. Heat and
blinding sandstorms, as well as a lack of water, were
but a few of the troubles experienced. Water could
be obtained only at intervals of from ten to twelve
hours. Two weeks after leaving Tripoli, the town of
Sofejin was reached, about 120 miles to the southeast.
A detour was made in order to reach an old Roman
reservoir where it was expected that a supply of water
might be found. Mr. Dodson found this reservoir a
most wonderful piece of masonry. The cement had
not been in the least impaired, and the reservoir was
still perfectly water-tight. On the journey to the
reservoir dried beds of torrential streams containing
great beds of brilliantly colored flowers were dis-
covered. An examination of these flowery patches
showed that the plants were of the ‘“everlasting
flower” kind. They had been completely dried by the
heat and drought.

After their water bottles had been replenished from
the old Roman reservoir, the men struck out for the
Bonjem oasis, on the desert road to Sokna. Mr. Dod-
son had hoped to acquire fresh supplies of food at the
oasis. He was disappointed. Those who lived in the
oasis were almost starving and were compelled to
depend on snails and date-palm juice for their sus-
tenance The miserable huts built by modern Arabs
stood out in strong contrast to the splendid buildings
erected during the Roman occupation. Like the old
reservoir these Roman buildings were in an excellent
state of preservation. One of them covered an area
of 3,600 square yards and had a gateway 12 feet thick.
After four days’ intense suffering, the party reached
Sokna. For a day and a night they had traveled
through an uninhabited desert without water. From
Sokna the journey was continued to Murzuk, about 300
miles from the Sahara. On this part of the journey,
the Jibil Soda, or Black Mountains, were crossed and
the great petrified forest traversed. The Black Moun-
tains were found to consist of large slabs of perfectly
black stone. In traversing the petrified forest ten
hours were consumed. The fallen trees varied in cir-
cumference from 2 inches to 7 feet. That the region
was at one time submerged by the sea, was proven by
the finding of marine shells. Returning from Murzuk
the expedition again passed through Sokna and finally
returned to the coast.

>0+

A New Type of Steamer,
A working model of a new and novel type of steam-
ship, the invention of Herr J. Brohan, an engineer
of Hamburg, has been on view in the Hall of Civil
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PNEUMATIC TOOLS IN SHIP YARDS.
BY WALDON FAWCETT.

Within the past half decade a system of power
riveting has been developed in American ship yards
to a point beyond that previously attained anywhere
in the world. The attempt was first made to use
pneumatic compression riveters similar to those used
in many bridge shops, but a limited experience suf-
ficed to show that their great weight for the large
gaps which are necessary in shipbuilding made it im-

. Scl AM. nE
RIVETER AT WORK ON SIDE FRAMING.

possible to handle them in a ship on the stocks with
either facility or economy.

However, the possibilities of a pneumatic hammer
consisting of a piston rapidly reciprocating inside of
a cylinder and striking the end of a chisel were well
known as far as its usefulness for chipping and calk-
ing were concerned, and consequently there were inau-
gurated at the plant of a shipbuilding firm of
South Chicago, a series of experiments designed
to test its capabilities for driving rivets. This
effort was crowned with complete success, and
was continued until it was made possible to drive
every rivet in a ship with machines which are very
light, short enough to go between frames and of small
diameter, rendering them portable in the highest
degree.

The shell rivets, which, prior to the introduction of
these machines, had never been successfully driven by
power, are now closed up with the greatest ease and
facility, and the work is done both better and cheaper
than would be possible by hand. This is a particularly
advantageous advance for the reason that the increase
in size of ships has rendered the plating so heavy,
that to draw it up requires a rivet too large to be
properly driven by hand. As indicative of the economy

of time secured by the use
of these devices, it may be

DECK RIVETER IN POSITION.

Engineers, Rue Blanche, Paris. The principal teature
of this craft is that it is equipped with four propellers,
one forward, another just before the rudder, and two
at the stern. The vessel is flat-bottomed, but there
is a short keel in the center and two false keels
forward, to keep the hull off the bottom in case of
grounding, and between which the forward screw
revolves. The inventor estimates that with a steamer
300 feet long, built according to his design, he could
make the passage from Havre to New York in four
days.

noted that in deck and tank
topwork three men and a
heater boy will drive from
eight hundred to one thou-
sand rivets in a day. The
whole operation of driving
a rivet is completed much
more quickly than by hand
and before the rivet has
lost its heat, the resulting
contraction as the rivet gets

cold drawing everything
firmly together.
From careful computa-

tions made at the principal
ship yards on the Great
T.akes, and extending over
a considerable period of
time, it would appear that
the economy of machine
riveting, adding the cost of
air, repairs, etc., effects a
saving of from one to two
cents per rivet over piece-
work prices for hand rivet-
ing, the degree of economy depending upon the loca-
tion in the ship and averaging about 11 cents. In an
ordinary lake steamer of 4000 tons the saving is
from $4000 to $5000 over hand work. A record of
450 74-inch rivets driven in a single day by one yoke
machine is nothing unusual. At the regular rate for
hand riveting, the placing of this number of rivets
would cost $15.75, whereas with the machine the cost
is $5 for the operatives and 50 cents for power.
Almost all the various kinds of pneumatic ma-
chines for ship yard use are characterized by great
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simplicity of design. Take, for instance, the yoke
riveter as applied to bottom work. It consists of a
pneumatic hammer mounted in gimbals on the end
of a piece of pipe about eight or nine feet long, which
pipe is hung by its center to a trolley running inside
of another piece of pipe which is bolted to the bottom
of the ship. This allows the hammer to be brought to
any point in a considerable space of the ship’s bot
tom without shifting. The mounting of the hammer
in gimbals allows it to be swung in any direction, so
as to get at the rivet from all sides exactly as in hand
riveting. A small cylinder connected with the air
pipe is provided to hold the machine steady when
required, the piston rod being jammed up against the
bottom of the ship, and carrying a piece of rubber on
its top end to prevent slipping. There is also a
radial frame or carriage to facilitate bilge work.

An important class of pneumatic tools is that com-
prising the chipping, calking and bending hammers.
These machines range in weight from 7 to 11 pounds;
have a stroke of from 1 to 4 inches at speeds varying
from 3400 to 2200 strokes a minute, according to the
size. All hammers of this kind require an air pres-
sure of from 70 to 80 pounds, and must be supplied
with 20 feet of free air per minute. The heavy chip-
ping hammers weigh 15 pounds and make a 7-inch
stroke at a speed of 1200 strokes a minute. Of all
the various kinds of pneumatic hammers now in use
in ship yards, it is claimed that the 9-inch stroka
riveting hammer, weighing 20 pounds and having a
speed of 900 strokes a minute, is the most powerful.
In many yards a pneumatic holder-on is used instead
of the ordinary bar for holding up the head of the
rivet. It can be readily put into position, and presses
the rivet against the sheet with a force of 1200
pounds with an air pressure of 100 pounds.

Of the air drills, a fairly representative type, such as
is in general use in ship yards, is of 35 pounds weight
and will drill in cast iron up to 2 inches, or in steel
up to 1% inches, the limit for reaming and tapping
being 1% inches. These drills require about 25 feet
of free air per minute at 80 pounds pressure. The
pneumatic painting machines of the 10-gallon size are
now being extensively used in marine work; and side-
light cutters, deck-boring machines and other appli-
ances ali have a place in the complete shipbuilding
equipment. Every tool has afforded economic ad-
vantages in greater or less degree. Often this is in-
tensified by the variety of uses to which the pneu-
matic tools may be put. For instance, the flat piston
type of drill now in use at the Chicago ship yard,
which is capable of drilling 3-inch holes in a solid
sternpost, can also drill the side of the ship, ream on
deck and drill and ream ship plates.

At each of the larger American ship yards several
hundred pneumatic tools are now in use. At the
plant of a shipbuilding company, whose yards are
located in Camden, N. J., there are now in use
about four hundred portable riveters, calkers, drills,
etc. An air pressure of 110 pounds is carried, sup-
plied by an air compressor capable of delivering 5000
cubic feet of air a minute.

Last Wire of the New East River Bridge Cable
Strung.

Shortly before 11 A. M. on Friday, June 27, the

SHELL RIVETER WORKING ON THE BOTTOM.

last wire of the new East River Bridge was un-
reeled and carried across the river. It has taken
over six months to string the wires, the work having
been begun in December last. Each cable is composed
of 7696 wires of No. 6 gage. The next step in the
formation of the cable will be the process of squeezing
the wires into a solid mass of about 1834 inches diame-
ter, when they will be banded and encased. Each
wire is about 3000 feet in length and has an estimated
strength of 200,000 pounds per square inch.
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An Ingenious Weapon for Destroying Submarine
Boats.

Now that the submarine boat has fully justified its
existence as a potential fighting factor, which will
exert a far-reaching influence upon naval battles of
the future, efficacious destroyers are being sought, for
the purpose of nullifying its power and operations.
The British Admiralty has been experimenting with a
heavy explosive charge, attached to the outer extremity
of a boom, and detonated when the submarine comes
sufficiently near. Owing to the heavy nature of the
explosive charge, a tremendous concussion results, and

SIDE SHELL RIVETING.

experiments have proved that such an explosion would
seriously cripple a submarine boat, even if it did not
destroy it outright.

But a far more destructive machine for this pur-
pose has been contrived by an English inventor, Mr.
Gardner, of London, which when fully developed
promises to be a powerful means for fighting the sub-
marine. The basis of Mr. Gardner’s apparatus is an
application of the transmission of ether maves. The
machine is somewhat complex at present, owing to its
being in the experimental stage, but in course of the
trials which are shortly forthcoming, the inventor
anticipates simplifying its mechanism to a great extent.

The greatest difficulty in fighting against the sub-
marine is in connection with the location of the craft,
though the difficulty is somewhat mitigated by the
necessity of the submarine being
equipped with the périscope, to en-
able it to steer in the requisite di-
rection. But the submarine cannot
be destroyed except by such a
weapon as a torpedo coming into
contact with it and then exploding,
but the uncertainty of the torpedo
does not render it a very reliable
means of destruction.

What Mr. Gardner has contrived
is, in short, a small submarine
carrying no screw, and whose
movements are controlled by wire-
less telegraphy from a fixed point,
such as the deck of a battleship.
When the key of the transmitter
is set in action, the ether waves
are arrested by a receiver upon the
weapon, and conveyed to a small
electric. motor, which is thus set in
motion. It must be explained,
however, that the energy for pro-
pelling the motor is not transmitted
through the air, but the etheric
waves control the action of t'e
energy upon the little craft. The
motor in turn drives a centrifugal
governor. This contrivance is best
explained by saying that it re-
sembles a short rod with a pair of
open compasses on each side of it.
One leg of each pair of compasses
is fixed to the rod, which the motor
causes to rotate. The other leg
terminates in a heavy metal ball.
As the speed of the peripheries of
the governors is increased, the
bhalls exert a stronger tendency to
p:ll outward, and the force so
generated is communicated to a
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series of switches, each of which represents an ac-
tion to be controlled. For example, if the governor
is revolving at a particular velocity, a certain switch
is opened; but if the rotatory motion be either in-
creased or decreased, then other switches are opened.
So perfectly is the mechanism fitted together that
the speed communicated to the governor can be
graduated with the greatest precision. For in-
stance, if depressed for two seconds, then raised
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was a matter of chance whether a given train caused
a slight or a severe vibration; (b) that trains causing
a severe vibration in one house were as likely as not to
cause only slight vibration in the others; (c¢) that
different rooms in the same house were not similarly
affected by the same train. One of the most distinct

indications from Mr. Mallock’s records, was the re-

for six, the governor rotates at a certain speed,
and a particular switch is opened. If the key
is depressed and raised alternately for equal
periods of time, another switch is opened, and so
on. The relative proportion of the time the key
is depressed and released enables the operator to
determine exactly which switches are to be opened
and closed respectively.

When the weapon is launched, the propelling
machinery is set in motion when the object of
attack is observed; and by means of a chart the
operator is guided in his manipulations of the
transmitting key, in order to deviate his weapon
from the straight course either to the right o1
left, as the case may be, to the correct point. By
this means it is possible to follow the course of
the submarine with facility, and as the weapon
travels at a far greater speed than the submarine,
the latter is soon overtaken. Directly the pursu-
ing boat comes within sufficiently close range, the
operator opens a switch, and the 200 pounds of
guncotton which the small crewiess submarine
carries, is detonated. The force of such a concus-
sion a short distance from a submarine boat would
crush in the sides of the craft—the only efficaci-
ous means of destroying it.

The inventor has completed an experimental
weapon, and the British Admiralty propose to sub-
mit it to severe trials to ascertain its full value, as
the discovery of a satisfactory antidote to the sub-
marine is engaging the earnest attention of the
English navy.

—_—— > ———————

The Government Report on the Vibration of
the London Electric Railway,

The report of Lord Rayleigh, Sir John Wolfe
Barry and Prof. Ewing, who were appointed by the
Board of Trade a few months ago to be a committee to
investigate and report to what extent the working of
the traffic on the Central London Railway produces vi-
bration in the adjacent buildings, and what alterations
in the conditions of such working or in structure can
be devised to remedy the same, has just been issued.
As a first step, the committee satisfied themselves by
personal observation that vibration sufficient to cause
serious annoyance was actually felt in many of the
houses situated along the route of the railway. A
very little experience further showed that the dis-
turbances due to successive trains were very unequal.
The results analyzed by Mr. A. Mallock, who was em-
ployed by the committee for the purpose of conducting
the details of the investigation, showed (a) that it

PNEUMATIC YOKE RIVETER, WORKING ON CENTER KEELSON.

sponsibility of the locomotives, as distinguished from
the carriages, for the worst part of the disturbances,
and the attention of the committee was called at an
early stage to the excessively large load, unrelieved
by springs, carried on each axle of the locomotives.
The unspring-borne load carried on each of the four
axles of the locomotive is 8 tons, making 32 tons in
all. This construction was adopted in order to obviate
the necessity for gearing, and the committee could not
but connect the difficulty with the magnitude of this
unspring-borne load. From measurements made by
Mr. Mallock there was reason to believe that the prin-
cipal source of disturbance lay in the unevenness of
the surface of the rails. The irregular impulses given
by uneven rail surfaces had the effect of establishing
and maintaining an oscillation of the rails and road-
bed, the whole being regarded as
an elastic support loaded with thoze
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masses which are not carried with
springs. The new locomotives were
ready for trial in August last, and
were of two types. In one, the lo-
comotive was, as before, distinct
from the passenger cars, but gear-
ing was introduced so that the elec-
tric machinery was no longer
mounted directly upon the driving
axles. The wunspring-borne load
was correspondingly reduced, and
amounted to 2156 tons on each axie
of the old locomotives. This type,
of which there were three speci-
mens, was described as the “geared
locomotive.” In the other, the
“multiple unit” or motor-car sys-
tem, the locomotive was not dis-
tinct, but motors were carried at
one end of two or more passenger
cars. In this case the unspring-
borne load on each axle of the
truck under the motor car was 134
tons. Observations in the tunnels
made by Mr. Mallock for the com-
mittee showed, as had been ex-
pected, a great improvement. The
vibrations in the ground decreased
in proportion to the reduction of
the unspring-borne load; for the
geared locomotive they were less
than one-third, and for the motor
car train less than one-fifth, of
what were caused by the ordinary
locomotives. In view of these re-
sults the committee recommend the
adoption of a type of locomotive or
motor in which the load not carried
on springs is reduced as far as
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possible. This -might be arrived at by
gearing as in the geared locomotives or motor
carriages, or by using a gearless locomotive in
which an elastic connection is employed between the
driving axle and the motor; but the committee had no
opportunity of experimenting with a locomotive of
this type. In the trials carried out the motor cars
were found to have an advantage in freedom from
vibration over the geared locomotive. So far .as the
Central London Railway is concerned, the committee
are confident that by adopting motor cars in place of
the ogiginal locomotives the vibration produced by the
running of trains can be reduced so as to cause no
serious annoyance, although it is possible that the
sound of the trains may still be detected, especially in
the night. They are able to speak positively as -to
the motor cars, but they entertain little doubt that
any method of driving in which the unspring-borne
load on each axle is reduced to a similarly small
quantity might also be used with impunity. On the
question of the best form of rail and sleeper the com-
mittee had no decisive evidence. They were disposed
to prefer a stiffer rail than that in use on the Central
London Railway, and advise in new undertakings that
sufficient room shall be allowed for the introduction of
a deeper rail.

using

Prize for Method of Drying Potatoes,

The German association of alcohol manufacturers
and the association of agriculturists have jointly of-
fered a prize of 30,000 marks ($7143) for the best
method of drying potatoes for feed for cattle, etc.

German agriculture has been increasing its potato
crop very largely. The technical progress made in
cultivating potatoes and the choice of certain kinds
yielding a larger crop have made it apparent that
Germany will continue to have a surplus of this vege-
table.

Already, 40 per cent of the total crop is used as
fodder; but as potatoes deteriorate after six or seven
months, they must be fed within that time. Trans-
portation also, is expensive, on account of the large
percentage of water they contain. Three and one-
half tons of fresh potatoes yield a ton of dried ones.
It is predicted that a good method of drying potatoes
will greatly benefit German agriculture, and it is
intended to use the process on a large scale.

Particulars for this prize contest can be had by ap-
plying to the “Institut fiir Gihrungsgewerbe,” Berlin,
N. 65 Seestrasse.

e

The Current Supplement,

An important article on the Braun-Siemens-Halske
wireless telegraphic system which is so strong a rival
of the Slaby-Arco system in Germany opens the cur-
rent SurpLEMENT. The article is illustrated not only
by clear diagrams, but by handsome half-tone illus-
trations. Havelock Ellis, who is well known as one
of the foremost living biologists and psychoiogists,
tells us something of the mysterious plant mescal and
of the peculiar visions which it calls forth when
taken into the system. An article on volcanoes is of
timely interest. Archaologists will be pleased to learn
something of the excavations in Crete and of the work
done by the German Arch&ological expedition at
Babylon. Prof. S. P. L.angley, in a thoughtful lecture,
discusses the laws of nature. “Sleep-Producers” is the
title of an essay by Dr. Kellogg. The recent paper
read by Bion J. Arnold at the convention of the Ameri-
can Institute of Electrical Engineering on the practi-
cability of using electric power for traction on the
New York Central Railroad within the limits of New
York city, is published in full. The Consular Reports
and Selected Formula are given as usual.

OO
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Shot by an Esquimo Hunter,

Wild geese and brants are known to travel, during
the migratory season, very far south. Recently a
large wild goose was killed not far from Spokane City,
Wash., which had evidently winged its way from the
remote Eskimo lands. When the hunter picked up
the bird he was surprised to observe a slender piece
of ivory protruding from its breast just helow one of
its wings. With much difficulty he succeeded in pull-
ing out the piece, for the flesh had grown tightly
around it. It proved to be an arrowhead, about eight
inches long, which had some queer carvings on the
stem where it had been fastened to the shaft. The
carvings were delicate, though quite distinct. On a
careful inspection by some Klondike miners the carv:
ings were pronounced to be of Eskimo origin. No
arrowpoint of that kind was ever known to have been
used by the Indians of Washington or British Colum-
bia. The head was of fine ivory, no doubt carved from
a walrus tusk. Evidently the goose had been shol
by an Eskimo hunter in the Arctic regions, the wound
had healed, the flesh had grown around the weapon,
and in its long flight the bird had no doubt broken off
the arrowshaft. J. MAYNE BALTIMORE,
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EXPERIMENTS WITH ELECTBO-MAGNETIC WAVES ON
MONT BLANC.

M. Charles Nordmann, in a paper read before the
Académie des Sciences, gives aan account of some ex-
periments which he made at the Mont Blanc observa-
tory in order to determine whether waves of an
electro-magnetic nature are given off by the sun. It
seemed possible that a source of luminous and cal-
orific energy should emit electro-magnetic waves, as
these are now recognized to be of the same nature.
M. Nordmann chose an elevated point for carrying out
the researches in order to eliminate as much as possible
the absorbing action of the atmosphere, and especially
that of water vapor, and installed an experimental
post at the Grands-Mulets, a point at 9570 feet alti-
tude. To receive the waves he used a horizontal mast
wire 550 feet long which was laid along the Bossons
glacier upon wood insulating supports so that the
sun’s rays would fall directly upon it. The choice of
the glacier for the support was of considerable im-

portance. The ice can be considered as a reasonably
good insulator; M. Janssen has shown this in his
recent experiments on Mont Blanc. Ice is trans-

parent to the electro-magnetic waves. The ice in this
case was 80 feet thick and the sun’s rays (at the au-
tumnal equinox) were inclined from the vertical, thus
avoiding a possible error arising from interference.
Nordmann used a coherer which was placed in a vessel
of mercury which formed an opaque medium for out-
side disturbances. The coherer, (. has one poie in
contact with the mercury and the other, F, insulated
from it and passing above to a galvanometer and bat-
tery circuit, with a return wire, F.. to the mercury.
The wire, F,, is surrounded by a metallic sheath which
acts as a screen. The mast-wire is uninsulated
and passes through the mercury to the coherer. Thus
the coherer was carefully sheltered from any external
disturbance. It was then regulated while still under
the mercury by 'a regulating screw and the galvano-
meter brought to zero. The mercury was then al-
lowed to run out by a tap and the coherer left free.
Under these conditions the experiment was repeated
several times on the 19th of September during fine
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but all the results were

weather,
deflection of the galvanometer could he obtained. This
seems to prove that the sun does not emit such elec-
tro-magnetic waves as can bhe propagated along a wire

negative and no

and act upon a coherer; or in the contrary case such
waves must be absorbed by the sun’s atmosphere or
the upper atmosphere of the earth. It is well known
that rarefied gases have a powerful absorbing action
upon such waves, but the object of the experiment
was to see whether a part of the waves did not escape
this absorbing action and penetrate to the surface of
the earth.
i —
Periodic Comets of 1902,

Astronomers expect the appearance of two periodic
comets during the present year. The first of these was
discovered by Temple at Marseilles on the 27th of
November, 1869, and returns every 5.5 years. Its
period was only known, however, after the rediscovery
of the comet on the 11th of August, 1880, by L. Swift,
for in 1875 it was not favorably placed for observation,
and the same on its return in 1886 and 1897. In 1891
it was but feeble, and was observed for the first time
on its return by Barnard on the 27th of September,
with the Lick telescope. It will he in a better position
for observation in the first part of December next,
when it is expected. The second of the periodic comets
has an interesting history. It was discovered by Swift
on the 20th of August, 1895, and calculation assigns
it a period of about seven years. It is remarkable that
this comet seems to be identical with the one discov-
ered on the 14th of June, 1770, at Paris by Messier,
who was.:called the “ferret of comets,” because he had
observed a greater number than any astronomer of
his time. Lexell had calculated its orbit and supposed
that as its period was 5.5 years it would come back
at the end of 1775; but he did not find it, in spite of
all his searches. Schulhof is of the opinion that the
comet in passing near the planet Jupiter, whose mass
is considerable, has undergone great modifications in
its movement, and that the comet described by Swift
is the same as the so-called “lost comet” of Lexell. Tts
return is expected in November, when it will be near
the sun and in a good position for observation.
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@ orrespondence,

Cheap X-Ray Tubes.
To the Editor of the SCIENTIFIC AMERICAN:

It may be of interest to some of your readers to
know that experimental X-ray tubes can be made out
of ordinary lamp globes. The two electrodes are made
of sheet aluminium, and are about 74 inch in diameter.
The aluminium may be got for these from any den-
tist’s supply house. About No. 20 gage is best, and
should be soft. They are hammered out until they
very nearly fit the tube. Then they are shellacked
onto the outside of the tube at as nearly opposite
points as possible, and held in that position by weights
until they are dry. After it is perfectly dry, the tube
should be run until the shellac is melted, and then
allowed to cool, while the electrodes are pressed
tightly against the tube. After the shellac has solidi-
fied, the tube may be run for short intervals »until it
is working properly and generating X-rays.

These tubes work best on a high-frequency coil, al-
though they may be run on an induction coil. When
run with the latter, the anode should be a little .larger
in diameter than the cathode. The connection to the
coil is best made by means of stiff wires held by bind-
ing posts. An ordinary socket will serve as a sup-
port for the tube while it is being used. With a tube
made from a 32 C. P. globe (it would make no differ-
ence if it is burnt out) the bones of the arm and hand
may be plainly seen. M. EASTHAM.

Oregon City, Ore., June 9, 1902.

Lord Kelvin on the Molten Earth.
To the Editor of the SCIENTIFIC AMERICAN:

I have doubted if many of us have recognized the
deep significance of Lord Kelvin’s contention that.
“when the earth was in a molten state, it was sur-
rounded by an atmosphere of nitrogen and carbonic
acid gases, but with no free oxygen.” 1 for one am
happy to take this learned man’s word on this proh-
lem, for he seems to have unlocked the gateway into
a marvelous field for the scientific adventurer.

If the earth had no free oxygen during the igneous
era, we stand face to face with the time and place of
primitive oil-making Assuming that the earth’s im-
measurable fund of carbon and hydrogen, which it now
has in store, was in that great world-furnace then, how
are we to avoid the conclusion that it was the one
grand opportunity for the formation of a world’s hydro-
carbon such as we find in the earth’s crust to-day?

The less oxygen our furnaces and coke ovens get,
the greater the deposit of sooty, oily carbon matter in
our smokestacks, which as miniature oil and fuel de-
positories, take fire and burn. From this it is but a
scientific step to the conclusion that a vast amount of
the carbon and hydrogen of a world, made hot by the
implacable heat of chemical and mechanical processes,
went, through mineral fire-mist, to the terrestrial
heavens as an unburnt hydrocarbon fuel. Even with
free oxygen present it could hardly have prevented the
molten earth from posing as a smoking world, which
means oily carbons sent to the skies.

Now we find an almost limitless fund of uncon-
sumed allotropic carbon among the aqueous formed
strata, and I presume Lord Kelvin knows this as well
as anyone, but the great problem was, and is, how to
account for the existence of these igneous distillaticns
so far above the igneous beds. If we can leave old
paths long enough to see all these and other fiery ex-
halations sent to the skies and formed into a Satu’n-
like annular system, as a revolving earth appendage,
where they lingered till the earth grew cold and then
came back in grand installments as the ages rolled 2n,
the first decade of this twentieth century may see a
happy solution of this tantalizing problem. As annu-
lar world-deposits they are philosophically in place to
harmonize with Kelvin’s matchless deductions.

In the strictest sense this is not a secession from the
current school of geologic thought. It is simply a hes-
itation longer to follow the empiricism which
makes the organism the only source of the
hydrocarbons, discarding the basic fact that millions
of years before a fish or mollusk lived in the seas,
ihere was 2n all-competent oil-making furnace, as
far ahead of the secondary organic source as the ener-
gies of a molten earth surpass the puny efforts of the
decaying organism. The contest is between Lord
Kelvin and the organic school. Isaac N. VaiL.

Pasadena, Cal., May 26, 1902.

The Western Automobile Endurance Test,

The Automobile Club of Chicago will conduct a
100-mile endurance test open to all kinds of self-pro-
pelled vehicles on July 12. The course will be along
the shore of Lake Michigan to Waukegan and re-
turn. The endurance run will be the first to be held
in that section of the country, and it should offer
excellent opportunities to the many new Western auto-
mobile firms to demonstrate the good qualities of thelr
machines in an actual test on the road.
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Science Notes.

The Andrew Carnegie gold medal for 1902, of the
Iron and Steel Institute, has been awarded to Dr. J. A.
Mathews, of New York, for research carried out by him
as the holder of an Andrew Carnegie Research Scholar-
ship during the past year. The medal has been de-
signed by Mr. G. W. de Saulles, of the Royal Mint.
Dr. Mathews previously received a Fellowship for the
encouragement of scientific research from Columbia
University in this city, where he has been working
under the guidance of Prof. H. M. Howe.

Verily the German is ingenious. The astronomical
loot carried off by the men of Count von Waldersee, and
sent to Berlin from China, is regarded by the astute
Teutons in the light of a ‘“present.”” Such at least
was the view set forth in the recent speech by the
Imperial German Chancellor before the Reichstag, who
remarked that: “The instruments have not been re-
stored because the Chinese government attaches no im-
portance to their possession, and in reply to German in-
quiries it placed them at the disposition of the German
government. Another consideration is that, in ac-
cordance with the peculiar views of the Chinese, the
great mass of the people would have supposed that the
instruments were restored by order of the Chinese gov-
ernment, which would have damaged German prestige
in East Asia. The Dowager Empress of China, a very
clever woman who understands the political situation,
would have been distinctly offended (why? we ask),
while the masses would have thought that Germany
had sustained some terrible defeats. The instruments
ought now to be placed in the category of presents
from government to government, which has long been
customary on both sides in our intercourser with
China.” Assuredly, this would make the great Na-
poleon, who, it will be remembered, had a very nice
taste for art treasures, and did not scruple to carry
them from the Vatican into France, turn green with
envy.

A valuable discovery of far-reaching importance to
the cotton-manufacturing industry has been made by
Dr. W. H. Perkins, of the Owens College, Manchester,
whereby cotton and other similar highly inflammable
materials can be rendered permanently fireproof. The
discovery has been achieved after two thousand experi-
ments extending over many months. With the excep-
tion of explosives, there is no article that flares up so
quickly as cotton when it comes into contact with a
light, especially in those particular goods which are
made of heavy yarns and ‘“combed out” on both sides
in order to give the appearance of flannel. The fire-
nroofing process consists of ‘“asbestinizing’” the fabric,
by which means permanent immunity from burning is
assured, but the exact manner in which it is achieved
is not divulged. In order to realize the full importance
of the discovery, it should be understood that ‘“asbes-
tine fabrics” can be washed and washed, and yet retain
their non-ignitable quality. From this it will be seen
that the process is not that of merely putting upon the
material a chemical that for the time being renders
the fabric non-inflammable, but rather that, as in the
case of ‘“mercerizing,” the very character of the ma-
terial is changed. From the scientific point of view
much interest attaches to this feature. Already in-
quiries are coming from Germany as to the process, for
in Burope theze highly inflammable cotton goods are
largely produced. It should be added that “‘asbestined”
cloths are perfectly hygienic, and can be safely worn
next to the skin.

A few years ago the Russian Prince Abemalak Laza-
reff, during his visit to the ruins of ancient Pal-
myra, discovered a large block of stone, about 12 feet
long and 8 feet wide, containing a well-preserved Dbi-
lingual inscription, i. e., Greek and Palmyrene, which
is supposed to date from the third century of our era.
The inscription is said to contain the tariffs of cusrom
duties and taxes levied during that period, divided
into three tables. Last year the authorities of the Im-
perial Russian Museum at St. Petersburg sent Prof.
Uspensky. of the Russian Archaological Institute, who
resides at Constantinople, to Palmyra, with other ex-
perts, to report on the inscription and to ascertain
whether it was possible to cut it out from the huge
block. The professor having reported on the feasi-
bility of the undertaking, the Russian government
obtained the Sultan’s sanction tc remove it to Russia.
Accordingly, an expedition was sent to the spot last
summer, composed of workmen under the superin-
tendence of a Russian consular official, and after cut-
ting the block of stone into three parts separated the
inscription from each, and it is now on its way to the
Russian capital. Palmyra, or Tadmor, as it is now
called, is famous for the ruins of the Great Temple
of the Sun. It was an important commercial place,
being a depot for silk and other Asiatic and Indian
products; and, on account of its copious spring, it
must always have been a halting place for caravans
passing through the Syrian Desert. It attained the
height of its glory and prosperity in the third century,
under Queen Zenobia, wife of the Emperor Odenathus.
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Automobile News.

M. Serpollet has sold his famous “Easter Egg” racer,
with which he made the record at Nice, for $11,000,
and is already at work designing a new racer for 1903.
He wishes to prove by this type that he was right in
devoting so much energy toward the problem of steam
as applied to the automobile, and expects to establish
it by a striking demonstration. His new racing ma-
chines are to weigh less than 2,200 pounds, and will
make seventy miles an hour as an ordinary thing. The
voyage from Paris to Bordeaux could thus be made in
five hours, and the machines would only need to stop
for provisions every 300 miles or so. It is to be hoped
that the distinguished inventor will be able to carry
out his promise. '

The Russian Etat-Major is continuing its tests upon
automobiles for army service. During the maneuvers
of the Russian army in 1901, a 614 horse power ma-
chine was used in the operations which took place in
the neighborhood of Siedletz in the Warsaw district.
The ground was in very bad condition. According to
the report which was made on this vehicle, it was only
able to circulate over a single route. It was used for
transmitting orders from the rear of the column to
advance-guard or for the transport of the chief of the
detachment in order to reconnoiter his own positions
or those of the enemy. The average speed over the
road was 12 or 13 miles an hour. During the ten days
of the maneuvers the automobile covered a total dis-
tance of 640 miles, running day and night. It had to
stop for repairs twenty-eight times. According to the
report, the army will make a more extensive series of
tests during the present year.

A road locomotive for military use is to be made the
subject of a concourse organized for next year by the
Minister of War and Minister of Agriculture of Ger-
many. The tractor, which is to utilize alcohol, is to
be: constructed on the lines of the now-existing steam
tractors, and is designed for, the transport of cannon
or other military supplies. The conditions under which
it has to operate are particularly hard, as will be seen
from the following requirements. The tractor is to
carry a load of 7%, tons on one axle and 5 on the
other, and must be able to draw a gross weight of 15
tons up a 10 per cent grade at the rate of 3 miles an
hour. On a level it must make 5 miles an hour and
Le able to cover 42 miles in a day’s journey, carrying
all the supplies necessary for the trip. The tractor
must be able to mount alone a 20 per cent grade, and
e provided with a hoist by which it can draw up the
trailers after it; its own weight is to suffice for this
operation without i‘equiring an anchorage. The tractor
must be able to run upon bushy or plowed ground,
snow .and ice, etc.,, and sink in the ground no farther
than will allow the mechanical parts to clear the soil.
It must also cross streams having 16 inches depth.
The motor is to use pure alcohol, but a small amount
of gasoline is allowed for the starting. It must be
adapted for other liquid combustible by a change in
the carbureter. This competition is not international,
as one of the stipulations is that the tractor must be of
German make. It will be submitted to a three weeks’
test under the direction of competent authorities. The
tractor, besides, must fulfill in general all the require-
ments of military service. As will be remarked, the
conditions are unusually difficult.

Some instructive data as to the imports and exports
of automobiles in France are given in the Bulletin of
the Chambre Syndicale de I’Automobile. The values
for the imports (obtained from the weight by allowing
$2 per kilo, or 2.2 pounds) are as follows for the four
years, 1898-9-1900-1901: $79,000, $94,600, $103,400 and
$135,600. The increase in the importation thus follows
the general increase of the automobile industry. The
imports, which are relatively small, come principally
from two countries, Wurtemberg for the petrol vehicles
and America for the electric. The Daimler Company
at Canstatt, near Stuttgart, sends into France petrol
automobiles de luxe at a price of $3,000 to $4,000 each.
Two American companies, Columbia and Riker, send
electric automobiles to France, hoth complete machines
and also trucks carrying the motors. The latter are
valued at $600 to $800 each. The ‘carriage work for
these trucks is put on in France. This latter importa-
tion is due to the fact that the American trucks are
made on standard pattern and in quantities at a low
price. As to the figures for the exports of automobiles
from France, the following figures show the increase
for the same four years: $350,000, $852,000, $1,883,000
and $3,156,000. The figures for 1901 are thus 60 per
cent in advance of the preceding year, and show the
increasing popularity of the French automobile and
the good condition of the trade. The rate of valuation
ahove used is somewhat small for the racing machines
and voitures de lnxre, which while weighing only 2,000
pounds, sell for $5,000 to $6,000, but it is about correct
for the current types of automobiles which form the
largest part of the exportation. It is estimated that
the number of workmen employed upon the vehicles
for export alone reaches 7,000, and in 1902 it will
doubtless be much greater.
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from 3 to 4 candles per watt.

Electrical Notes.

Schmidt, in comparing the economical value of coal
and electricity as sources of energy, arrives at the
conclusion that on the average only 30 per cent of
energy is utilized in the former case, whereas in the
latter case this percentage is 90 per cent. For this
reason he recommends that electrical heating be used
in the manufacture of water gas, instead of the usual
process of supplying the necessary heat by direct com-
bustion under air blast. He bases his calculations on
the economical conditions existing in Switzerlard, and
expresses the opinion that it would be easy to adapt
carbide furnaces to the manufacture of water gas.

The telephone exchange at Hamburg, one of the
largest in Germany, is equipped with a horizontal
switchboard, which is said to have many advantages
over the ordinary upright type. The principal ad-
vantage claimed for it is an economy in the number
of jacks required and the length of board, and conse-
quently in the space occupied. As the sections are
horizontal instead of vertical, operators can work from
both sides of the board, and, theoretically at least, each
section can carry twice the number of answering jacks
that a vertical board can. It follows, therefore, that
for a given number of lines a horizontal board is only
half as long as a vertical board, although it must
occupy more ground space breadthways. These hori-
zontal boards are made by a German firm, who have
supplied a large number for the Imperial German Tele-
phone Department. It will be remembered that the
Glasgow municipal board is of this horizontal type.

Some time ago it was stated that the Edison még-
netic ore extraction ptocess was to be installed by cer-
tain English steel manufacturers in the various iron
ore districts of Norway. Arrangements have now becn
completed for the erection of a complete magnetic ap-
paratus at Dunderland, Norway. In this district there
are immense deposits of iron ore, but it only averag:«
about 40 per cent of metal to 60 per cent of gangue.
It would not be lucrative to ship the raw ore to the
smelting furnaces of England, but it will be possible to
work the ore profitably by the Edison extraction proc-
ess. Each unit of the apparatus contains two 250
magnets of varying powers, and is capable of dealing
with a ton and a half of crushed ore per hour. The
employment of this process will exercise a far-reaching
influence upon the iron and steel industry of the
United Kingdom. For some time past the home sup-
plies of iron have been gettirig shorter, and there have
been indications of deterioration in the quality of the
iron ore from Spain, whence a large part of the crude
metal is obtained. With a practically inexhaustible
supply of pure iron from Norway, at a relatively cheap
rate, British iron and steel makers will be in a position
to compete more successfully with this country and
Germany than they have recently. As freight charges
are reduced 60 per cent by the elimination of 60 per
cent of dross, the carriage of which in the form of ore
hag to be paid for, the pure iron will be accessible to
the English iron and steel makers at a price which will
make them independent of any other source.

Herr Ewald Rasch describes in the Elektrotechnische
Zeitschrift an arc light obtained by the use of solid
refractory electrolvtic electrodes which have to be
heated to start with as in the case of the Nernst lamp.
With electrodes 2.5 mm. diameter a pressure of 50
volts and a current of 2 amperes, 630 Hefner candles
(horizontal) was obtained, and with electrodes 5 'mm.
diameter and 5.3 amperes at about 42 volts, 900 candles
was given out, or about 4 candles per watt in each
case. Experiments were made with 2.5 mm. electrodes,
varying the current. With 1.1 amperes at 65 volts the
candle power was 146. The current was then gradu-
ally increased to 5 amperes when the voltage dropped
to 45 and the candle power increased to 1,012, but at
this stage the electrodes fused; in fact, it was advis-
able for steady working to keep the efficiency down to
The author points out
that Tumlirz, in his paper on ‘“The Mechanical Equi-
valent- of Light,” gave the ideal efficiency as 5.21
candles per watt, and as a result of these experiments
it was found that the highest efficiency obtained was
5.2 when the metal fused. It must, however, be pointed
out that the electrodes become convex so that probably
the greatest illumination would be horizontal. No
tests of the spherical candle power are given in the

paper. Dr. W. Nernst, referring to this article in the
Elektrotechnische Zeitschrift, attaches considerahle
importance to this point, which in his opinion

militates against the employment of Dr. Rasch's
electrolytic arc, and makes its efficiency no longer phe-
nomenal. He further remarks that no figures are
given in Dr. Rasch’s article for rate of consumption
of the electrodes. His own experiments, with elec-
trodes of a material similar to that employed in his
incandescent lamp, showed that the negative and not
the positive electrode burns away the quicker (a phe-
nomenon which he thinks may have an important
bearing on the theory of the arc), and that the quick
consumption would prevent the construction of a prac-
tical lamp on these lines.



RAPID TRANSIT OF MATERIAL,

BY DAY ALLEN WILLEY.

best known of the modern systems for the
mechanical handling of material is the
Brown hoist, which has been developed into
a variety of forms, of which the bridge
tramway plant is the best known. This de-
vice is principally used in transferring ore,
coal and other material from the car or ves-
sel to the storage pile, and is composed of
steel trusses supported upon towers which
move along tracks. The tramways are pro-
vided with hinged aprons, which project
over the car or vessel, and with cantilever
extensions at the opposite ends. The buck-
ets serve a space 300 to 350 feet in width
if desired.

The equipment for handling ore consists
of an dutomatic dumping-tub or bucket, at-
tached to the “trolley,” which is the popular
name for the hoisting and conveying ma-
chine proper. The trolley, running along
the track suspended from the bridge, can
be moved to the end of the apron, or of the
cantilever, or to any intermediate point, at
the will of the operator. It is moved by
means of a wire rope and a drum in the
engine house. The engine is usually of the
double-cylinder type, and is built for heavy
service. Levers are provided, allowing it
to be quickly controlled by the operator. In
handling fine material, such as nut coal and
sand, a self-filling and dumping “grab
bucket” is employed. The machinery is in-
stalled so compactly that one engine is
usually sufficient for three or four of the
bridges. The ptan of operating the trolley
and controlling
the transfer of
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tramways will hoist and dump on a dock 1200 tons iIn testing one of the tramways. The “fast plant,” as
of ore per day of 10 hours, moving the material for it is termed, is a modification of the bridge tramway,

The changes that have taken place within a com- 150 or 200 feet. This is the speed under ordinary and is utilized where space is limited and no storage
paratively few years in the mechanism for the hand- conditions, but the capacity can be increased if the room afforded. It is intended for loading directly
ling of material at the factory, in the storage yard buckets are filled and attached to the trolley as rap- from vessels to car and wvice versa. The “bridge” is
and at the docks, have been productive of truly mar- idly as the machinery can be moved, which is seldom limited to the arms or cantilevers extending over the
velous economy in time, labor and cost. One of the the case. A rate of 45 seconds per trip has been made deck of the vessel and the railroad tracks. As the

Bucket Shovel in Coal Storage and Rehandling Plant at Cheektowaga,
N. Y. Capacity of Shed, 250,000 Tons.

distance to be covered is very short, the
time required for transferring the material
is, less than by the former method. The
engine is usually located in the framework
of the supporting pier in order to save

-space. The tower or pier is mounted upon

rails, so that it can be moved to any por-
tion of the wharf desired by its own power.
The arms vary in length. In large plants
they are capable of serving cars upon five
parallel tracks and extend a distance of 80
feet from the supporting tower. The plants
herewith illustrated are in use at the piers
of the Pennsylvania Railroad Company at
Cleveland, Ohio. Each has a capacity for
lifting a load of five tons a distance of 300
feet per minute, and trolleying it at the
rate of 1,000 feet per minute. The pho-
tograph shows a series of six operated by
two engines having a combined -capacity
for transferring 2000 tons per hour when
all are working at full speed. By their use
five trains of cars can be loaded at one time.

In storing of ore by machinery, a modi-
fied form of the bridge plant is used, and
so placed that it serves not only the storage
yards, but the furnaces, if the latter are
adjacent. If the furnaces are inland and
receive their supply by rail, the bridge is
constructed so that the cantilever or apron
will extend over the tracks, the material
being transferred to the storage pile or the
smelter as desired. This type of bridge
plant is the largest in use in this country,
as it must be adapted to cover a wide area.
The bridges il-
lustrated are a

the load is de-
scribed as fol-
lows: At a
given signal
the operator
throws a lever
and hoists the
bucket at full
speed through
the hatch of
the vessel, or
out of the car,
the bottom

block hooking
automa
ically into the
trolley. The
trolley now
carriesthe
bucket to a
point along the
bridge or canti-
lever exten-
sion, where
dumping irons

on Each Side.

portion of the
equipment of
the Carnegie
Steel Company
at Du Quesne,
Pa. They are
operated by
electric motors,
and serve a
storage space
233 feet in
width. The
tubs are of five
tons capacity
each, what is
known as a
“shovel buck-
et” being used
in taking the
ore from the
yard to the
furnace. Each
plant will store
from 2,000 to
3,000 tons in a

have been pre-
viously placed,
which auto-
matically trip
the latch of the
bucket, allow-
ing it to upset,
discharge its
load, and auto-
matically right
itself. The op-
erator then re-
leases his lever
and allows the
bucket to re-
turn by grav-
ity to its start-
ing point. The
block unhooks
automat-
ically from
the trolley, al-
lowing the
bucket to be
lowered into
the hold, where
the empty
bucket is un-
hooked and a
filled one
hooked on.

A plant of
three bridge

¢ Fast Plant;”” Modified Form of Bridge Tramway for Unloading Direct trom Car to Ship without Storage,

MECHANICAL . HANDLING AND TRANSPORTING OF MATERIAL.
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day of 10
hours, and
transfer from
yard to fur-
nace from
1500 to 2000
tons in the
same time; yet
but one man is
required to op-
erate each trol-
ley, and one
engineer each
engine.

The storing
of coalin yards
and ware-
houses offers
an extensive
field for the
use of appa-
ratus such as
we have de-
scribed. The
invention of
the bucket
shovel, already
alluded to, has
provided a
means by
which any ton-
nage  desired
can be moved
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in an incredibly short time. In place of the ordinary
bucket, the shovel is attached to the trolley rope, the
latter traveling on overhead tracks, suspended from
the roof of the storehouse or from a bridge tramway.
The operator at the lever controls at all times the
motion of the bucket. This method is being exten-
sively used in the Pennsylvania anthracite regions
for loading cars from storage piles, and at the break-
ers. It is also in vogue for handling coal under roof,
the illustration showing the interior of the plant of
the Philadelphia & Reading Railroad Company at
Cheektowaga, N. Y., near Buffalo. This is one of the
largest coal sheds in the country, being 674 feet long
and 354 feet wide, while the trolleys are operated at
an elevation of 80 feet above the floor, allowing the
material to be piled to a height of 70 feet.

The total storage capacity is 250,000 tons, (@
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pacity of 10,000 tons in ten hours. The use of the
bridge tramway and its modified forms is largely
responsible for the rapid increase in size of the vessels
on the Great Lakes. Fleets are now plying between
Lake Superior ports and Cleveland, Conneaut, Buffalo
and Chicago which carry from 6000 to 7500 tons of cargo
each—as much as a large ocean-going tramp steamship.
The largest of these vessels can be loaded or unloaded
in less than 24 hours by means of the bridge tram-
ways and fast plants, or the car dumpers, as the
records show. Six thousand tons of ore have been
taken from the steamship ‘“Carnegie’” at the Conneaut
docks in 16 hours’ working time, an average of 351
tons an hour. The steamship “Superior City,” carry-
ing 6700 tons, has been unloaded at £outh Chicago in

9

or less power of assimilation. As you approach, it
resembles the darkest stone, and possibly would not
be noticed did it have the wit of some of its fel-
lows; but perchance there is an element of vanity
in this lizard as, at least in the experience of the
writer, it apparently cannot resist the temptation of
displaying its splendors and trying to dazzle the
observer. This is accomplished by rapidly raising and
lowering the body, which results in a blaze of bluish
iridescent tints if the sun is shining, that at once
attracts the attention and might disconcert a timid
enemy. The lizard continues the movement, lifting
itself rapidly on its fore-legs, displaying its charms,
which are in the nature of a vivid iridescent patch
just beneath the head and upon the breast, not visible

when the animal is in its normal position,

and with the equipment of the shovel
buckets provided, 3000 tons can be trans-
ferred in 10 hours.

Another interesting form of the Brown
hoist is the type used by the Cramp Ship-
building Company. As will be noted in the
illustration, the cantilever is divided into
two arms, one aiding to balance the loaded
arm by means of a counterweight. It is
operated by electric motors, which give it a
speed of 200 feet a minute, hoisting a load
of 14 tomns. It can ‘“trolley” the same
weight at the rate of 500 to 800 feet a

but brought sharply into view when the
lizard stops, raises its head and moves
rapidly up and down, as a man waves his
hand to display the dazzling effulgence of
a diamond or ruby What the object of this
movement is, may be conjectured. It may
be to arrest a pursuer or frighten it; yet
the chief enemies of the lizard are the
garter and other snakes and the roadrunner
—foes which would not be stopped by so
whimsical a display.

One of the most interesting members of
this tribe is the blue-tail lizard. The body
is dark brown, long and attenuated, the

minute, and move along the tramways car-
rying 5 tons at the rate of 750 feet in a
minute. It serves two sets of shipways at
one time, and two men only are required for its op-
eration. As a further indication of the performance
of these cranes in shipbuilding, it may be stated that
a cantilever at the yard of the Cramp Shipbuilding
Company transferred the sternpost of the battleship
“Retvizan,” weighing 18 tons, from the railroad cars
in the front part of the yard to its proper position in
20 minutes, including all the time required to secure
it temporarily.

On the front page is shown a car-dumping machine,
which is notable for its massiveness and power. Its
principal features are a cradle, into which the car is
clamped, which turns the car and discharges its con-
tents into tubs or receptacles, and overhead traveling
cranes, which transfer the tubs with their contents
into the hold of the vessel to be loaded. When the
cradle is in its lowest position, as shown in the pic-
ture, a loaded car of coal is pushed into the same by
means of the car-pushing device, or ‘“ground-hog,”
which is so named because it rests in a pit between
the tracks, when not in use, to enable the cars to
pass over it. Once in the cradle, the car is quickly
clamped on the top and sides with hydraulic clamp-
ing-bars, and the engines set in motion, slowly turn-
ing the cradle over until the car is upside down.
During the process of overturning the car, the coal
has rolled from the car into six hopper-compartments
attached to the cradle, and these six hoppers have
each of them entered a transfer-
tub, also shown in the picture. The
hopper-compartments have doors
which are automatically released
on touching the bottom of the
transfer-tubs. Therefore, when the
cradle is returned to its original
position, the car of coal is left in
the transfer-tubs. It is necessary
to put the coal in these oblong tubs,
so that it can be lowered by cranes
into the vessels. When the cradle
has returned to its former position,
the empty car is pushed out by the

next loaded car coming in, and
runs by gravity to the empty
track; then the loaded car is

clamped in place and the operation
repeated. In the meantime, how-
ever, the tub-hauling car, contain-
ing the tubs just filled, is pulled
away by the operator, and replaced
by a car containing empty tubs.
Two overhead steam traveling
cranes, running over the machine
at a speed of 600 feet per minute,
and provided with telescopic rams which work inde-
pendently of the balance of the machine, take the
tubs, one at a time, from the tub-handling car and
lower them into the ship’s hold, where, after touching
the ship’s bottom or the top of the coal pile, the doors
are released, and the coal rolls out as the tub is re-
turned to the car. The next tub is then dumped in
the same manner. When all the tubs are emptied, the
car is returned to the hoppers for another load. The
crane operator can distribute the coal to all hatches.
The vessel is on an even keel at all times. Two over-
head cranes are ample to handle 5000 tons in 10
lours, and the tipping device is able to handle twice
as much. Therefore, with the simple addition of two
overhead cranes, one car dumper actually has a ca-

CALIFORNIA BLUE-TAIL LIZARD.

113 hours, an average of 569.2 tons an hour, while the
‘“Manila,” perhaps the largest cargo carrier on the
Lakes, has been cleared in 1274 hours, an average of
592.4 tons an hour. The “Manila” and “Superior City”
are provided with twelve and thirteen hatchways, re-
spectively, and a bridge tramway was connected with
each hatch. The cost of handling ore by this method
varies from 1.32 cents per ton to 1.75 cents, depending
upon the price paid for labor and fuel at various
points. In tests made of coal-dumping machines at
Toledo, Ohio, twenty-seven vessels were loaded with
57,100 tons of coal at a cost of 3.48 cents per ton in-
cluding premium, allowance for repairs and supplies,
and 114 hours’ time for which the men were paid when
the apparatus was not worked. Coal has been loaded

- by this method at a cost of 3.3 cents per ton, allowing

for all expenses except interest upon the plant. The
force required to handle one of the coal-dumping ma-
chines at this dock consists of four men for handling
the buckets, two to operate the ‘“ground-hog,” one
car puller, two signal men, and from twenty to thirty
men for trimming the cargo according to the size of
the boat.
 ——t— O —— - —
SOME CALIFORNIA LIZARDS.
BY CHARLES F. HOLDER.

The stroller through Southern California cannot

fail to notice the remarkable lack of noxious animals

Circumference of double trunk, 8 feet 514 inches. Area covered by vine, 115 feet rquare,

BIG GRAPEVINE AT SANTA BARBARA.

which are supposed to be a part of the equipment
of tropical or semi-tropical countries. They may bz
summed up as rattlesnakes, tarantulas and scorpions,
but are rarely seen, and as a rule have to be hunted
for. Among the attractive animals are the lizards,
which, owing to the peculiar changes of climate be-
tween day and night, pass through a winter sleep
every twenty-four hours. Especially in the San
Gabriel Valley every pile of stones or brush which
affords a shelter has its iizard contingent, the one
most in evidence being the brownish, bronzed alert
little creature shown in the accompanying figure.
It is generally found on the topmost stone, lying
basking in the sun, a miniature Moloch. In color it
ranges from a dark steel blue to brown, and has more
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slender tail a vivid turquois blue. So con-
spicuous is the latter that at some distance
off it would attract the attention of the
most indifferent animal or person, and is apparently
a dangerous appendage, drawing notice to the de-
fenseless bearer. But the lizard has other qualifica-
tions which offset this brilliant lure; it is one of the
most agile of all the tribe, its movements being in-
conceivably rapid, so much so that in many months
the writer secured but one specimen, though many
were seen, and then the tail would often be tossed off,
remaining a wriggling lure while the animal itself
escaped.

The cafions of the Sierra Madre are interesting lo-
calities in which to observe the lizards. Among the
ferns and dry leaves they are constantly scampering
about; now clinging to some branch or bough in pur-
suit of insect prey, or lying prone upon a moss-covered
bowlder in the hot sun, simulating it in color and
tint to so remarkable a degree that it is almost in-
visible until touched. Other lizards, sluggish forms.
are found in damp places, also imitating the color of
the leaves. All these lizards have their enemies. The
garter snakes capture many of them, rattlesnakes
being equally dreaded. The butcher birds are always
on the lookout for them, and the dried skins and
skeletons of lizards are seen hanging to limbs of trees
or impaled upon the spines of orange trees.

But the most insatiate enemy of the California
lizard is the bird known as the chaparral cock, or
road runner. Its fierce eye never fails to penetrate
the cunning disguise of the lizards,
and the latter are picked up and
devoured by this bird in astonish-
ing numbers. The writer has taken
ten lizards from the crop of a single
bird—not so suggestive of its appe-
tite as its discerning powers. The
road runner is remarkably fleet of
foot. It is difficult to run it down
with a fleet horse, as curiously
enough they will run a long dis-
tance when pursued before taking
to the wing, doing this only as a
last resource. Their agility on
foot explains why they capture so
many lizards.

On the edge of the great mesa
that reaches down from the base of
the Sierra Madres, the earth is per-
forated in every direction with the
holes and tunnels of the lizards
which undergo this strange winter
sleep every twenty-four hours. At
night in winter they become rigid
and stiff, and enter a state of hi-
bernation or coma. In throwing
over piles of stones early in the morning many would
be found in this condition, unable to move, apparently
unconscious, but after a few moments’ exposure to
the sun they become active. In the Northern States,
in the winter sleep the lizards descend into the earth
and lie dormant until summer, but in California the
winter sleep is undergone every winter night.

SANTA BARBARA’S BIG GRAPEVINE,

BY M. C. FREDERICEK.

Wherever the fame of Santa Barbara has spread,
that of her big grapevine has likewise expanded. The
vines are of the Mission variety, brought from Spain
by the Mission Fathers.

There was many a pang of regret when, in the Cen-
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tennial year, it was known tha. the old landmark in
the Montecito Valley was to be cut down and a portion
of it removed to the exposition at Philadelphia; but it
was whispered that relentless Age, who is no respecter
of grapevines, was beginning to impair its vitaiity,
and that the inevitable was only hastened a little by
the intervention of man.

No record was kept of the time of planting, but
from events connected with the family upon whose
ground it grew, it was believed to be seventy-five or
a hundred years old. The measurement of its trunk
is given as three feet ten inches in circumference, and
the arbor about seventy-five feet square. Its death
was believed to be premature, the result of changing
the course of a small stream that had flowed near its
roots.

But another vine nearby, a cutting from the origi-
nal, had attained to nearly this size, so Santa Barbara
ceuld still boast of having ‘“the biggest grapevine in
the world.” In ’99 this vine succumbed to a disease
of the roots, perhaps invited by age, and its body now
rests in the Santa Barbara Chamber of Commerce.
Its irregular trunk attained a girth of four feet four
inches at eighteen inches above ground, or five feet
seven inches at forty-two inches, and its maximum
yield was four tons in a season. It was believed to be
seventy-five years old.

In the Carpinteria Valley, a few miles further from
the city, a third vine has surpassed both of the others
in size. It was planted in 1842 by Joaquina Lugo de
Ayala, and has therefore just completed its three-
score years. The first election in Santa Barbara
County under American rule was held beneath its
ample shade. This latest candidate for the world
record is double from the surface of the ground up;
the two parts are knit together in a David-and-Jona-
than-like embrace to a height of about five feet seven
inches, where they separate into huge branches, the
largest having a circumference of three feet. Six
inches above the ground the vine measures eight feet
five and a half inches in circumference, and it covers
an area one hundred and fifteen feet square (the whole
back yard), sixty posts supporting the framework.
The owner says that, were provision made, it would
spread over a greater surface, but it is pruned every
year. Fabulous tales are told of the grapes this vine
produces. That it did actually yield ten tons in a
recent season seems to be authentic.

An effort was made to secure a part of the original
Montecito vine—taken to Ohio after the Centennial—
for the Santa Barbara exhibit at the World’s Fair,
but terms could not be made with the owner. At the
time of the succeeding Mid-Winter Fair at San Fran-
cisco, an offer of a thousand dollars for the Carpin-
teria vine was refused, else its lease of life would have
been cut short.
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DEVICE FOR SECURING DOOR-KNOBS.

By means of the invention described below, idle
movement of the door-knob is avoided and the knob is
prevented from becoming loose on the spindle or
from being detached therefrom. The natural opera-
tion of the parts continually tends to tighten the
knobs on the spindle, and just sufficient movement is
allowed to operate the latch. Our illustratioh shows
an ordinary door lock provided with this i;nproved
device. The spindle which operates the Li’atch is

threaded oppositely at each end to engage ﬂ;@e door- |

knobs. The knobs are rigid and integral with the
shanks and roses or escutcheons. Fastened to each
side of the door and surrounding the spindle
bearing-annulus. Against these annuli the roses: or
escutcheons bear so as to turn thereon, and this turn-
ing movement is limited by pins or screws carried
rigidly on the door and projecting through the annuli
into arc-shaped slots formed in the roses of the knobs.
The slots are of such length that they will allow the
knobs the movement necessary for throwing :the boit

i

DEVICE FOR SECURING DOOR-KNOBS,
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of a lock. In assembling the parts the knobs are
screwed up on the ends of the spindle until the roses
or escutcheons bear snugly against the annuli, and
the pins are projected respectively through the slots
and through the holes in the annuli, thus holding the
latter in position. It is evident that this arrangement
securely holds the knobs, prevents idle movement, and
permits just sufficient movement for operating the
latch. Patents for this invention have recently been
granted to Mr. Thomas G. Leslie, of East Melbourne,
Victoria, Australia.
O et ——
A SUMMER WEATHER WATER BOILER.

Probably every housewife who has perspired through

a hot summer’s day in the small kitchen of a small
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A SUMMER WEATHER WATER BOILER.

city apartment, will appreciate at its true worth the
simple arrangemerit shown in the accompanying en-
graving. Rather than keep up a hot fire during the
summer months, many housekeepers do their cooking
on small .0il stoves and gas ranges. The convenience
cf this arrangement is, however, offset by a serious
objection, namely, the lack of a ready supply of hot
water; for the water has to be heated in kettles or
pails on the limited surface of the gas range. J. P. B.
Sadtler & Co., of 231 Park Avenue, Baltimore, Md., are
the makers of a boiler and heater particularly adapted
for hot weather service.

As illustrated, the boiler is supported on a suitable
standard and is heated by a small gas heater. The
heater is provided with adjustable valves for the ad-
mission of air and consists of a perforated chamber
through which the mixed air and gas flow so as to pro-
duce a hot blue flame. This provides a very intense heat
of limited distribution, so that its energy is confined to
the boiler and does not appreciably affect the general
temperature of the room. The heater is absolutely
odorless and, being situated under the boiler, takes up
no room. There are no coils nor complicated mech-
anism to get out of order and its simplicity should ap-
peal to all. But-aside from this an important feature
of the apparatus may be found in the construction of
the Dboiler. It will be seen that the boiler is divided
into two sections by a false bottom. The lower sec-
tion being very shallow will be rapidly heated by the
burner. Water from the upper section passes out
through a pipe near the false bot-
tom, and passing through the cen-
ter of the burner enters the lower
section from bziow. In this section
the water is thoroughly heated and
passes through a pipe into the
upper section at the top, thus keep-
ing a constant circulation. Bath
room and sink connections are
made directly to the latter pipe, so
that a dozen gallons of hot water
can be had in 15 minutes or the
entire contents of the 32-gallon
boiler may be heated in 45 minutes.
The internal arrangement of the
boiler prevents the accumulation of
mud which so often causes slow
heating of the water, and the
heater stirs up the water to such
an extent ag to loosen the sedi-
ment, when it may bhe drawn off
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through a stop-cock shown at the right of the boiler.
It will be seen that connection may be made to the
water-back of a range whenever desired and equally
as good results obtained; though it is claimed that
the gas burner will do its work at a much smaller
expense. Where a great quantity of hot water is
wanted the water-back of the range and the gas
burner can be used at the same time and a continuous
flow of hot water can be had.
-~ —

HARVESTER REEL.

The harvester reel which is illustrated herewith
possesses many advantages over those in common
use. The reel is so constructed as to permit any de-
sired variation in its diameter, the parts being held
firmly in any position to which it may be adjusted.
The reel may, therefore, be quickly reduced in diame-
ter to avoid obstacles, and thus prevent breakage.
It may also be quickly folded into small space for
housing or to permit easy access to the sickle bar
and other parts of the machine which often need
attention. Being foldable, the 1eel may be easily
moved from one field to another.

The illustration shows the mechanism partly broken
away for the purpose of bringing out details. The
reel-shaft, M., which is hollow, is provided with a
driving sprocket, E. and is journaled in the bearing
link, F, which swings from a rod supported by the
standards, SS. Fixed to the hollow shaft, M. are the
reel-hubs, having pairs of radial flanges, Y, in which
the arms, 7 and 7’, are pivoted. At their outer ends,
these arms are connected by cross bars or beaters, O.
A sleeve, K, is loosely mounted on the reel-shaft, and
to this are pivoted the links, P, which connect with
the arms, Z. By pulling the sleeve toward the outer
hub, it is evident that the arms, Z and Z’, will be
drawn from the vertical, thus reducing the diameter
cof the reel. When the sleeve is released, the spring,
L, which is coiled between the outer hub and the
sleeve, operates to return the latter to its initial posi-
tion.

The mechanism for operating the sliding sleeve con-
sists of a rod, N. which extends through the hollow
shaft. Just beyond the outer hub this rod is reduced
in diameter, and carries a disk loosely mounted there-
on and abutting against the shoulder thus formed. A
number of rods, X. connect this disk with the radial
arms, W, of the sleeve, K. The opposite end of the
rod, N. is formed into a rack, D, and is supported in
a frame loosely mounted on the shaft, M. A crank-
shaft, B, finds bearing in this frame and is provided
with a barrel pinion, (, slidably mounted thereon.
A slotted link on the end of the frame serves to hold
the rack in engagement with this pinion. The near
wall of the pinion forms a clutch member which
normally engages a pin on the shaft, B. A coil spring
on this shaft abuts at one end against a washer, J,
and at the other against the frame, tending to hold the
clutch members in engagement. The near end of the
shaft is made vertically adjustable, and is held
against rotation by a mechanism now to be described.

A standard, 7, is secured to the harvester frame
and carries a locking rack, G. A bracket, H, which is
secured : to this standard, carries a dog, R, which,
under. tension of spring, V, is held in engagement
with the locking rack, G@. The bracket also holds,
between the arms of a yoke, a ratchet wheel slidably
mounted on the shaft, B, and engaged by a spring
pawl. This sliding connection permits the reel shaft
to be swung on the link, F, to any desired position.

It will be seen that when the shaft, B. is rotated.
the pinion, C, is caused to rotate, and thereby the
rack, D. and rod, N, are moved outward through the
hollow shaft, M. causing the reel to fold. The reel
is held in any position of adjustment by the ratchet
wheel on the shaft, 3. When it is desired to expand
the reel, the shaft., B. is moved backward longitudi-
nally, thereby releasing the clutch and allowing the
pinion, C, to rotate freely, whereupon the spring. I,
causes the reel to expand as previously described. A

OF THE HARVESTER REEL.
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patent for this improved harvester reel has been
granted to Mr. Ben ami Selph, of Hillsboro, Ohio.

IMPROVED VENEER BASKET.

A patent has recently been granted to Mr. Edgar
Aber, of Jacksonville, Tex., for an improved veneer-
basket. The basket beiongs to that class which is
now extensively employed in the packaging and ship-
ping of fruit, and the invention lies in an improved
construction whereby the article is made much lighter
and stronger and does not require as much veneer
stuff in its manufacture. Provision is also made for
the secure attachment of the handle without the

IMPROVED VENEER BASKET.

necessity of nailing or stapling the same in place, thus
allowing the handles to be placed in the bottom of the
baskets when it is decired to nest the baskets and
stack them for shipment or transportation. This is
shown in Fig. 3 of our illustrations. The body of the
basket is formed of two sections each bent from a
single section of veneer so as to produce the bottom
and two sides. The Dbottom is further strengthened
by a long piece of veneer extending the full length of
the basket and bent up at each end. These end por-
tions are slitted as indicated in Fig. 2 to form an up-
standing spiint and two tongues. End portions of the
basket are secured by these slitted ends, being held
between the splints on the outside and the tongues on
the inside. The end portions, as shown. are curved
to close the corners of the basket. The usual rein-
forcement bands around the top hold all parts se-
curely. The handle portion, which is bent to the
shape shown in Fig. 4, is provided with a groove on
each leg. The width of these grooves is equal to that
of the outer band on the edge of the basket, so that
when it is desired to fix the handle in place, the legs
which are sharpened at the ends, are forced in be-
tween this band and the body of the basket until the
band snaps into the grooves on the handle as shown
in Fig. 1. A cover is also shown in this

view which may be employed when desired.

Thi$ cover rests upon the top edge of the F
basket and is secured by metallic fasteners
designed expressly for this purpose. From
the foregoing description it will be readily
seen that Mr. Aber has invented a basket of
very strong construction which may be
cheaply and easily made and which can be
very conveniently stacked for shipment.

—_—— et — ——
A SIMPLE AND EFFICIENT WIRELESS
TELEGRAPH RECEIVER.
BY A. FREDERICK COLLINS,

It is not often true that the cheapest ap-
pliance is the best, or the simplest appa-
ratus the most efficient, yet there never was
anything to which this seeming paradox
could be applied more literally than the re-
ceiver about to be described for wireless
telegraphy.

There are at present two distinct types
of receivers employed in translating electric
waves im»ninging on the coherer into read-
able Morse. The first is by means of a
relay wound to high resistance and piaced
in series with a dry cell, and having in the
auxiliary circuit a tapper for decohering the
filings and a Morse sounder or ink-writing
register. The second type is the acme of simplicity,
cheapness and sensitiveness, and inasmuch as Marconi
used this form in receiving the letter S in his first
Transatlantic cableless signals., it may prove interest-
ing to those who are following the advance of the art,
as well as to thoze experimentally engaged in it. to
detail its construction. In a word, this receiver con-
sists of three parts only, namely, a coherer, an ordi-
nary telephone receiver and a dry cell; while supple-
mentary to these are the vertical wire or antenna and
the earthed connection.

Scientific American

In the ScienTiric AMERICAN of September 14, 1901,
the writer described an experimental coherer, one that
is eminently adapted for this new type of receiver, but
even the turned brass work of this coherer may be dis-
pensed with and one substituted for it that may be
constructed tor a few cents.

The requirements are two binding posts, probably
largest size, of the class known as double wood screw
posts; these have two openings in each post, and are
fitted with two set screws. A hardwood base, 3 inches
wide, 4 inches long and ' inch or 3; inch thick
should be provided, and the posts screwed into the sur-
face at a distance of 1 inch from the ends. Two
pieces of straight brass wire 2 inches in length and of
such diameter that they will slide easily, yet not too
loosely, throughA the apertures of the binding posts,
are now provided. A piece of glass tubing 1 inch in
length and having a bore of exactly the same diameter
as the wires or coherer plugs, as they are termed,
ccmpletes the coherer, with the exception of the
powder or metal filings. Instead of silver or nickel
filings, usually employed in coherers, carbon granules
such as are found in telephone transmitters are used,
or if these are not to be obtained easily a piece of arc
light carbon may be powdered and this inserted in
the tube. The amount required may be roughly esti-
mated at 1-16 inch in length when compressed between
the coherer plugs.

A carbon coherer has a great advantage over a metal
filing coherer, in that it is seif-restoring, that is to say,
no tapping is required to decohere the particles, but
it assumes its normal high resistance the instant the
incoming electric wave ceases to impinge upon it. An-
other point in favor of the carbon coherer is that the
tube does not require exhaustion, since carbon does not
oxidize in air like metals. Iron filings are al o self-
restoring to a certain degree and may be used if de-
sired.

To increase the sensitiveness of the coherer the
ends of the brass plugs that are inserted into the
glass tubing may be immersed for a moment in sul-
phuric acid and then dipped in mercury, the ends thus
being amalgamated, after which the ends should be
wiped with a dry cloth. The thin film of mercury
will prevent the oxidization of the ends of the plugs.

After the carbon is placed in the tube insert the
piugs. Fig. 1 shows the coherer complete. A tele-
phone receiver of any description may now be pressed
into service. A very excellent type of a telephone
receiver known as the ‘“standard” may be had for a
dollar or less, but in lieu of this a pony telephone
receiver may be employed with good results; how-
ever, the higher the resistance of the receiver coils
the greater the sensitiveness of the receiving ap-
paratus as a whole.

Our next step is to connect the coherer and re-
ceiver with a dry cell. In the lower opening of each
binding post insert a piece of insulated wire—flexible
wire is the best. Then connect the free end of one
wire to a binding post of the telephone receiver; to
the negative element of the dry cell connect the ter-
minal of the other wire leading to the second binding

11

just as nearly vertical as possible until the level of the
instrument is reached, when the wire may be bent
at right angles and lead to the coherer. A wire of
the same size leads to the ground and is soldeped to
a copper or zinc plate 12 inches x 12 inches, buried in
the earth to a depth of a foot or two. A copper plate
of the same size may be attached at the upper end ot
the vertical wire, exposing a greater surface for the
reception of the waves.

This is the complete wireless telegraph receiver and
only requires adjusting to be ready for immediate use.
To obtain the maximum sensitiveness of the coherer
withdraw one of the plugs from the granules until it
barely touches them; now close the switch and place
the telephone receiver to the ear, gradually slide the
plug into contact with the carbon, giving it a turning
motion to secure a finer adjustment. At first there

N
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Fig. 2, —DIAGRAM OF WIRELESS TELEGRAPH
RECEIVER.

will be no sound in the telephone receiver, but when
the resistance of the granules is sufficiently reduced
the current will commence to flow through the circuit
and the varying degrees of contact caused by the cur-
rent changes the resistance constantly and the tele-
phone receiver responds accordingly. If the conductor
plugs are forced in too tightly the carbon particles
will become packed and the resistance lowered to such
an extent that the current flows through the circuit
without producing any audible effect; thus a value
must be found between the maximum resistance when
the conductor plugs are separated and the minimum
resistance when they are forced tightly together.
‘When the proper value has been ascertained the dia-
phragm of the.telephone receiver will vibrate with a
correspondingly great amplitude and the sounds will
be the loudest; when this degree is obtained screw
the conductor plug down firmly and open the switch.

To reczive a message, simply place the receiver to
the ear and close the circuit. When the waves are
emitted from the distant station broken up into dots
and dashes the telephone receiver will reproduce them
by a series of rapid vibrations that are characteristic
and easily differentiated by the listener.

There is another use to which this wireless receiver
may be put, and this is the study of atmospheric elec-
tricity on the difference of potential between the
strata of charged air through which the antenna passes

and the earth immediately under it. For
instance, if the air is charged po:itively

Fig. 1.—CHEAP WIRELESS TELEGRAPH RECEIVER,

post. The carbon of the cell is now connected with
the other binding post of the telephone, or in other
words, the coherer, dry cell and telephone receiver are
connected in series as shown in the diagram, Fig. 2.
A switch may be inserted in the circuit as shown, this
saving time and trouble in throwing the current on
or off. The antenna or vertical wire may be of No.
14 or 16 insulated. or bare wire or annunciator wire
will answer the purpose admirably. This should be at
least 30 feet in length and suspended outside the build-
ing from insulators either of glass or porcelain, and
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the earth will be represented by a negative
charge, and this difference will in equaliz-
ing in the coherer produce marked audible
effects in the telephone receiver; to the
trained observer storms may be determined
with considerable accuracy, though they
may be raging many miles away at the
time.

In all of the portable wireless telegraph
systems now in use in the different armies
this form of receiver has been acdopted, be-
cause of its compactness, lightness, sensi-
tiveness, speed, permanency and ease of
adjustment.

It has for practical wireless telegraph
purposes one objectionable feature, and that
is its aptitude for registering atmospheric
disturbances and thus often confusing the
operator who is interpreting the Morse code,
by false jamming. Operators, however, be-
come so thoroughly proficient in decipher-
ing the messages that they are usually able
to eliminate the false from the true wave
impulse.

P O -

From Chicago comes the news that
woman has conquered still another field,
over which man formerly reigned supreme. She is
now employed in the stockyards in Chicago, the last
place in the world that one would expect to find her.
To be sure, she does not actually slaughter the ani-
mals, but even that may come in time. In the pack-
ing and canning factories some thousands of women
have taken the places of men; if the business grows, as
it has done in the last three years, thousands morn®
will find positions. The work is light, is technicaliv
called “kitchen work,” and consists in the cutting of
dried beef, packing of cans, stuffing of sausages, etc.
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RECENTLY PATENTED INVENTIONS.

Machines and Mechanical Devices.

SWINGING MACHINE.—F. J. McDONNELL,
New Bedford, Mass. The swinging machine is
so constructed as to automatically cause the
swinging motion of the carriage during the
downward movement thereof, thus particularly
adapting the device for use in the care of
babies or children, or for older persons when
a hammock or the like is used as a carriage.

DOUGH-MOLDING MACHINE. —C. A.
TioMmsoN, Belleville, N. J. This dough-mold-
ing machine is more especially designed for
forming a lump of dough into a sheet, which
is subsequently rolled up into a spiral roll
and subjected to a rolling and squeezing
pressure to knead or work the dough into
proper condition for the pan in which the
dough is to be baked into bread of very high
quality.

SITUTTLE  MECHANISM FOR  SEWING
MACHINES.—C. T. WAaRReN, San Antonio,
Texas. The shuttle is held clear of the race-
way to prevent undue friction and wear there-
from. Provision is also made to arrange the
tension on the inner side of the shuttle or
side next the raceway.

LATHE ATTACHMENT.—J. D. HewITT,
3rooklyn, N. Y. The object of this invention
is to provide a new and improved lathe at-
tachiment arranged to permit of using the
lathe for sawing wood, soft metal, and the
like in such a manner that tongues, grooves,
slots, miters, etc., are readily and accur-

ately formed.

Medical Apparatus,

VAGINAL SYRINGE.—C. F. ArLex, Hue-
neme, Cal. This syringe may be easily taken
apart for cleansing, and is modeled in ac-
cordance with the anatomical curve of the
vagina. The construction is such as to com-
pletely seal the entrance into the vagina, so
that the liquid will accumulate in the vaginal
cavity and expand it to its fullest capacity.
The material may thus be held in contact with
diseased portions for any desired length of
time and afterward expelled through an espe-
cially designed outlet.

Tools and Instruments,

CLIPPER.—R. F. WErk, New Orleans, La.
This clipper is designed for cutting the out-
standing fibers, hairs, or filaments from cor-
dage of any sort. The tool comprises two !
knives or sets of Kknives which are relatively
movable in concentric circles, the cord being
passed through the center of these circles.

LEVELING INSTRUMENT.—G. H. PRrier,
New York, N. Y. This level-finding instru-
ment is of such simple construction that any
person, skilled or unskilled, may readily under-
stand and operate the instrument to find level
lines in any direction. The device is particu-
larly adapted for the use of builders, con-
tractors, plumbers, and, in fact, all occupa-
tions where level lines are to be formed. 1

[

Valves. ’

ROTARY VALVBE.—J. B. Sracge, Talbot, |
Mich. This rotary valve is arranged to 1'edme‘
the steam pressure on the valve-plug to a
minimum and to permit easy turning of the:
plug. The valve is designed for use in the
steam-feed for sawmills, and is constructed to ,
automatically shift the valve-plug and cut
off the steam in case of a break in the con-
nection from the valve to the sawyer to bring
the sawmill carriage to a stop.

CONTROLLING DEVICE. —T. P. Fozrp,
Ilackensack, N. J. This invention relates to
dampers and other mechanisms controlled by
fluid under pressure. The controlling device
is very effective and exceedingly sensitive in
operation, thus insuring proper working of
the mechanism with which the controlling de-
vice is connected.

AUTOMATIC VENT-VALVE.—L.
New York, N. Y. This invention provides a
vent-valve for tanks and other receptacles to!
be filled with liquid, which valve will permit
air in the tank to pass out while the 11qu1d‘
is flowing in until the receptacle is filled, wheni
the air-valve will be automatically closed,
causing - the liquid to back into the supply
pipe, and thereby indicating at the source of |
the liquid supply that the tank has been filled
and that the supply should be shut off.

J. WALSH,

I
D[iscellaueous Inventions,
SELF-CLOSING GATE.—E. H.
I'lorence, Colo.
is secured to
pulley

CARPENTER, ‘
A cord provided with a weight .
the gate and passes through

blocks on the gate-post. The pulleys

are arranged to conduct the cord around the‘t

corner of the post without causing undue wear |
of the cord or distortion of the gate.

SITOW-CASE.—A. REINLE,
AMr. Reinle provides,
plates of a show-case, a
resilient transversely and forms a cushion
spring between the adjoining plates.
joint strip is provided with a wing which over-
laps the outer face of the plate, so it can
slide along the face in the cushioning opera-

Baltimore, Md.,

joint strip which is

tions of the .joint strip. j

PAINT.—T. L. Lee. Memphis, Tenn. Mr.

T.ee has invented a cheap and durable paint!

which consists of three parts,
tilled co@l-tar, one part dead-oil,

by bulk, dis-
one part re-

. tools, metal stamping and screw machine work.

between the adjoining :

The .
|

fined benzol, one hundred per cent, one part
Chickasaw ocher. If a "kicker composition
is desired a larger proportion of coal-tar may
be used.

FIREARM.—W. F. CoLe, Waco, Texas. The
invention consists in providing breech-loading
guns with guards adjacent to the gate for
insuring insertion of a cartridge in the latter
—that is to say, the presentation of ball-
cartridge to the breech in such due position

as to avoid jamming the projectile in the
bore.

COFFEE-FILTER. — A. F. SHRIVER, Ar-
buckle, Cal. This device provides a means
for holding and filtering coffee while boiling
or steeping. The filter may be readily in-
serted or removed from the coffee pot by
means of which the grounds may be lifted

out of the liquid, thus avoiding the impairing
of the flavor.

LINOTYPE-GALLEY.—F. E. MILHOLLAND,
Brooklyn, N. Y. This improved galley will
conveniently hold any amount of linotype mat-
ter up to its full capacity without the aid of
quoins, side sticks or blocks, and is so con-
structed that whenever desired the linotype
bars may be readily removed in whole or in
part from the galley.

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

Business and Personal {{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 themnformation. In every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inguiry No. 2821.—For makers of castings for
small engines.

AUTOS.—Duryea Power Co., Reading, Pa.
Inquiry No. 2822.—For makers of gas balloons.
“TU. 8.” Metal Polish.

Indianapolis. Samples free.

Inquiry No. 2823.—For manufacturers of pot-
tery.

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

Inquiry No. 28:24.—For makers of pressed steel
slip nipples used in the manufacture of steam and hot

., water radiators.

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

Inguirv No. 2825.—For parties engaced in the
manufacture or designing of clock cases.

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

Inquiry No
satety razor.

. 2826.—For the makers of the roller

FOR SALE.—A valuable water power in central N. Y.
Good for manufacturing purposes. Address L. E. W.,
Box T3 N. Y.

Inquiry No, 2827.—For oil burners for burning
Texas crude oil in stoves and furnaces.

MANUFACTURERS!
metal? Write us.
| Falls, N. Y.

Inquiry No. 2828.—For dealers in patent gasoline
self-heathing smoothing irons.

We design and build special and automatic machinery

Want any parts made of any
Metal Stamping Company, Niagara

i for all purposes. The Amstutz-Osborn Company, Cleve-

land, Ohio.

Inquiry No. 2829.—For a motor spring for run-
ning a sewing machine.

Machine Work of every description. Jobbing and re-
pairing. The Garvin Machine Co., 149 Varick, cor.
Spring Sts., N. Y.

Inquiry No. 2830.—For dealers in recularly cut
figures, such as soldiers. indians, etc.. 1’¢ inches high,
on a small, thin base, 30 as to stand erect.

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

Inquiry No. 2831.—For dealers in machines for
making photo buttons.

Patents developed and manufactured, dies, special
Metal
Novelty Works Co., 43-47 8, Canal St., Chicago.

Ingquiry No. 2832.—For the address of the Ludo-

wici Tile Co.

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

quiry No. 2833.—For parties to make a6 h. p.

. compressed air engine.

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

. Hudson Street, New York.

Inquiry No. 2834.—For makers of worm wel
augers which bore by hund or machinery.

Press work dcne at short notice. Blanking and draw-
ing our specialty. Estimates cheerfully furnished.
Tools for all work made on premises if desired. Cop-
per. brass and nickel plating. Correspondence solicited.
Acme Ball-Bearing Caster Co.. Chappaqua, N. Y.
lnqun‘v No. 2835.—For makers of razorand spec-

ases.
== Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

Tuquiry No. 2836.—For the makers of a machine
for twisting wire around paper twine.

Inquiry No, 2837.—For themakersof the Chale-
fow’s condensed milk can opener.

. Inquiry No. 2838.—For makers of small acetylene

guiry No. 2839.—For dealers in pointed steel
wire / inch diameter and 6 inches long.

Inquiry No. 2840.—For makers of small
fans

Ingquiry No. 2841, -For makers of turbine en-
gines of very smallpattern.

Inquiry No. 284%2.—For machinery for manufac-

draw

| turing flour from bananas.

INDEX OF INVENTIONS

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

June 24, 1902,
AND EACH BEARING THAT DATE.

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

Adding machine, E. Wiswall.....
Advertising device, Washington & btandlfuld
Alr cooling and agitating apparatus, E. F.

703,330
703,102

Porter .......... 702,994
Alloy, W. Pruszkewski. 702,996
Animal-dipping apparatu 703,164
Bale tie, G. M. Depew....... 702,929
Ball R, Ko Gray......ooovviiiiinn.. ceee 702,942

cleaning mdchme (1 Schock........ 703,088
closure, W. W. bl)... ........ . 703,313
Barrel machine, double stave veneer, \\ J

L P P 703,079
Bed, sofa, H. C. Jones cees 703,079 to 702,909
Bedstead joint, C. A. Blakel cee. 703,333
Bell, P. C. Arnold..... 703,332
Bell, electric, A. F. Spe . . 703,091
Bell for cycles, etec.,, C. Ford.............. 703,053
Bench cl'uup V. F. Simola .. 703,312
Beverage cooling or heating appal'utus, C.

Bocker ...... F N (1 PR 15
Bicycle, E. W. Lymhurner .. 702,976
Bicycle, P. Pecor.......... . 702,992
Bicycle, Hewe & Fernand.. . 703,129
Bicycle pump, ®. B. Smith. . 703,010
Bicycle repair spoke, F. A. W . 703,029
Bicycle stand, L. H. Knoche.... . 703,280
Bird cage, M. Pitts . 702,993
Boiler cleaner, mechanical, P. F. 702,939
Boiler cover plate, C. L. Huston . 703,268
Book, note, A. L. Holton.......... . 703,269
Bottle capping muchine, O. Heyman..... 703,203
Bottle stoppcr and ftitting, Myer & \Iuylex T0:3,291
Bottle stoppel attachment, H. A. Clark.... 703,113
Box, S. Madancy . . 702,997
Box and covel, T. Ablahﬂ .. 702,904

Brake apparatus,
M. Corrington
Brake operating device,

automatic pressure,
702,926

M. O. . 703,106

Broom handle drying and pohshmg appar-

atus, C. A. Ridlon 703,217
Brush, .A. Steiert................ 703,093
Brush and mop holder, combined bCl ub T

S. Randolph.............oiiiiiinnn.n. 702,998

Buckets, means for dumping or dlschmgmg

materials from, H. A. L. Barry. 702,912
Buckle, tongue, N. C. Hanson...... . 703,255
Buttou, fly, N. M. Marshall 703,073
Cable system of transportation, ele\att-d

T. Alexander...........oeeieuenenennnn. 703,222
Caisson for cleaning ships’ sides and bot-

toms, toatable, R. Kaucher............ 702,965
Calendar, F. M. Nace........ cee... T02,988
Camera and focusing finder therefor, U.

Nehring ....... .. .. . 703,294
Cans, pails, ete., machine for manufactur-

ing bail eared, J. G. Hodgson........ 703,205
Cane loader, H. S. Padgett........ . 703,298
Car, coal and grain, S. Kellogg . 703,276
Car coupling, Jones & Webb.. . 702,963
Car coupling attachment, T. Harrison. . 703,256
Car fender, W. Bonham........ . 703,040
Car mover, J. W. Dear.. . 703,337
Car, railway, F. Kuempel........... . 703,069
Car wheel, plate metal, H. F. Mann...... 703,143
Cars, roller side bearing for railway, Mec-

Munn & Woods. . . 703,148
Carnation supporter, . 703,019
Carton machine, W. G. Lh.i[)lll ....... . 703,184
Cash register, I. S. Dement.. . 703,188
Cash register, R. W. Hudson. . 703,263
Casting, F. Baldt, Sr 703,171

Casting machine, stnp metal, C. C Webstor 703,358

Cattle probe, A. Nuesch....... Ceeeeeae 703,296
Caustic, producing, H. K M001e‘ . 703,289
Chains, casting, F. Baldt, Sr... 703,170
Chair, Blackard........ . . 703,227
Chair support, F. A. Mullikan...... . 702,983
Churn, J. W. Powell............ . 702,995
Cigar machme, T. E. Carpenter...... . 703,179
Cigar piercer, BE. Todd, Jr.............. T0:3,162
Cigar storage case, J. S. Conwell.......... 70'3 114
Cigar trimming and marking machine, Wald-

mann & Kaiser............... 703,026

Circuit centroller, E. W. Vogel.
Clevis, W. M. Griswold............
Clock frame, W. H. Stevens

Cleck pendulum, D. W. Thompson.:

. 703,022

Cloth cutting machine, J. R. Baird...... ,036
Clothes line, E. IIMhoOf . . v e eses et 702,952
Clothes wringer, C. P. Sualles et 703,009
Coal separator, W. J. Hamilton.......... 703,254
Coin controlled apparatus, A. W. Havens 703,062
Coin delivery machine, E. J. Brandt.703,174, 703,175
Collar fastener, N. G. Deaton............ 703,046
Compass and great circle course projector,

stellar, R. T. Lawless................ 703,139
Composition of matter, T. O. Pause...... 703,151
Conveyer, A. M Acklin. . 702,905
Conveyer flight, A. . 702,906
Cooking foods for poultry, game, etc., by

steam, apparatus for, G. J. Hutch-

ings ..., 703, zm
Cooler, H. H. Buffum. . 70%1
Corer and cutter, flmt W. T. Acree.. . 323 1
Corset busk, C. . de Grusse 70%101

Counting apparatus, R. W. 703,275
Crate, banena, J. A. Davidson 703,336
Cultivator, E. H. Bonebrake. 703,039
Current motor, W. L. Walte .. 703,355
Zurtain pole or rod, E. C. Phillip .T03,214
Cushion stuffing device, E. E. Berry. 703,038
(utter head, €. Johnson, Jr..... 703,272
Damping apparatus, G. Staber. 703,092
Dental our, F. F. Hawkins 703,063
Disinfecting fluids, device for zmtomatlcall)

distributing F. Ao MAUtI . oennennnnnnns 703,287
Dough working and shaping machine, W.

& C. I COly et ittt e e eeeeiennnn 703,116
Dovetailing md(‘hmo J. & D. Sagar. . 703,002
Draft rigging, W. Cox.oovvnnnn. . 703,118
Draw gear and butling appa uatus, P. 1en 702,946
Drier for paper, cloth, ete., H. Crowell 703,044
Dropper. See Medicine dmppel.

Dumping apparatus, B. Kelly 703,277
Dust collector. P. Eberwein 703,124
Dye and making same, blue wool, A. Wein-

DeLE ot e i 703,105
Dyeing, G. De IKKeukelaere. . 703,122
Ilgg separator, C. Biernbaum. . 703,111
Electric controller, J. W. Brown, 703,234
Electric controller, E. C. Fellows... . 703,340
Electric meter, T. A. Edison..... . 703,051
Electric meter, Brocq & Blanchet. . 703,176
Electric motor, J. H. Mason 703,144
Electric motor control, Merrick & Stull.. 702,981
Electric time switch, E. H. Wright...... 703,033
Electric time switch, C. F. Heath. . 703,128
Electrical flush switch, W. J. Newton. 702,989
Electrical machines and plants, pmtectmg

apparatus for, P. Rutihardt. 703,153
Elevator, M. Hanford.................... 703,127
Elevator cars, regulator for controlling the

descent of, A. Gallinant................ 703,246
Engine starting mechanism, gas, F. A, L.

Sneckner . .......iiiieaa.. . 703,157
invelop, W. M. Haworth. . 702,945
Exhaust concealer. G. A, I . 703,067
Feeding mechanism. hoiler, R. 1. White 703,220
IFence, T. Rodecker . 703,305
Firearm. repeating, W. W. Humphreys.... 703,266
Fire door apparatus, thermostatic, J. T.

Me(abe .. 703,347
Fire escape, Chris Haldeman. ... 703,236
Fireplace  and  chimney, portable, E. 8.

Richards ....................... .. 702,999
Fishing net sinker, A. Johnson.... 702,955
Fishing reel, T. Atwood.............. Hh 223
Ileshing machine, W. L. .. 703,285
Floor, BB. A. Stevens.... . 71):{,159
Floor arches, center o .

B. Waite. L. 703,025
I'ly trap, W. .I. Pur . 703.303
Foldmg chair, W. L. o T03,07T
Food and making mmo maltvd cereal, J.

K. Lippen. ... i iiiiiiiiiiiinnenn. 703,209
Foot, artificinl, M. Smith.......ocoooioos 703,108

(Continued on page 13)
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00D orMETAL
Workers

Without Steam Power shonld N
use our Foot and Hand Power %
Machinery, Send for Catalogues

A—Wood-working Machinery,

B—Lathes, etc.
SENECA FALLS MFG. CO.
695 Water St., Seneca Falls, N.Y.,

MACHINE SHOP OUTFITS

(QOLS~°SUPPL!

s T CATALOGUE FREE
.

SEBASTIAN LATHE C°c’5fc%§f:
Foot and Power and Turret Lathes, Plan-

ers, Shapers, and Drill Presses.
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O.

Walwortly's
Solid
Di¢ Plate standard

& Price List on application to
WALWORTH MANUFACTURING CO.,
128 To 136 FEDERAL STREET, B('ASTON MASS.

SECTORLESS WIMSHURST MACHINE
—This article gives directions for making. 4 illustra-
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131.
Price 10 cents. For sale by Munn & Co. and all news-
dealers. Send for new catalogue.

‘ WOLVERINE”

Gas and Gasoline Engines
STATIONARY and MARINE.
The **Wolverine” is the only reversible
MarineGas Engineon themarket.
It is the lightest engine for its
power. Requires no licensed en-
;) gineer. Absolutelysafe. Mfd. by
WOLVERINE MOTOR WORKS,
12 Huron Street,
Grand Raplds, Ml(‘h

Che

There is never any questlon
about the quality of a

F. BARNES

BI
UPRICHT DRILL.

The tool here illustrated is our 20-inch
Drill, and we guarantee it to drill up to

linch in steel and 14 inch in cast iron
al a good gait and without strain. We
build larger sizes and will be glad to
send full data on our entire line to
interested people.

B. F. BARNES €0., Rockford, TIL.

ARMSTRONG S PIPE THREADING

—AND—

CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches.
Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises.
Pipe Cutters. Stocks and: Dies
wniversally acknowledged to be
8 THE BEST. [ Sendfor catalog.

THE ARMSTRONG MFG. CO.
) Brldgeport, Conn.

LTOUNA
£InIUad) Q19

ACETYL[N[ LIGHTING g

Reduced to the Most Efficient,

Safest, Simple and Economical Use.
We guarantee our machines periectly
automatic in action, to extract all the
gas from the (-arbule and absolut:
overproduction or loss ot gas.
proved by the various Boards of
Underwriters. Standard sizes 10 to 150
lights. Exclusive territory given to
responsible agents. Correspond with;
Niagara Falls Acetylene Niagara
Gas Machine Co., Falls, N. Y. & Can.

THE +« QUEEN” DRAWING PENS.

‘\SC“’ENTIFICALLY SHARPENED.
- - - R (131 A A

All Queen Pens are sharpened by experts who have
had many years’ experience in making and skarpening
Drawing Pens. Only the finest English Steel is used in
the Queen Pens, and tbhey are hand-made and carefully
tempered by our improved process. QUEEN & CO.,
Inc., Mathematical, Engineering and Scientific Instru-
ent Mal,ers. 1010 Chestnut "\t., I’luladelplna.

Largest Line of Rubber Goods Made

Askfornew line for trade, or

yFa0e Juank sr exclusive line for agents. This

'/"’70“"[:?0') Goons is the season forbyou now.

SnveLaudrBilte Collars do not wilt; look like

linen; never change color.
Manufactured only by the

Windsor Collar & Cuff Co.,

Windsor, Conn.

SHOE BLACKING.—FORMULAS FOR
llqmd and_ solid blacking are jglven in SUPPLEMENT

Nos, 1213 and 1239. Price 10 cents each. For sale
by Munn & Co. and all mlwademcrs

If You Want the Best Lathe and Drlll

m

nuumE GFi}

WESTCOTT’S
Strongest ff
Grip, Great-
est Capacity
and Durabil-
ity, Cheap and Accurate.

Westcott Chuck Co

Oneida, N. Y. U. S. A,
Ask for catalogue in English, French, Spanish or German.
FIRST PRIZE AT COLUMBIAN L XPOSITION, 1893.

9996@@96@99999999999@99@9909
© TOOLMAKERS’ The finest

S UNIVERSAL e ook,
g SURFACE GAUGE.

Price

3.00.
& Complete description in ¥
& our 112-page Catalogue of
o Fine Mechanical Tools.
Send for it.
© THE L. S, STARRETT CO,
© Box 1 ATHOL, MASs., U. S

999@66699999996969969669@@@é

ARE YOU GOING TO BUILD ?

If so, you want the best and most
economical system of heating. The
Vance System will heat your house
inzeroweather to summer tempera-
ture with only 24 of the amount of
coal required by other systems. We
would like to have you investigate
it before deciding.” Our booklst,
giving full particulars with patmm\
printed testimonials, sent fre
VANCE BOILER WOR
=== 18 Fay Street, Geneva, N. Y.

@@@@@0@000
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YOST
WRITING
MACHINE

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

Yost Writing Machine Co.

NEW YORK CITY. LONDON, ENG.

THE EUREKA CLIP

T'he most useful article ever invented [=
tor the purpose. Indispensable to Law- |-
ye:s. Editors, Students, Bankers, Insur-
ance Com panies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. Inboxes of 100 for 25c.
‘I'o be had of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Consolidated Safety
Pin Co., Box 121, Bloomﬁeld, Nede.

¢ "ON 9zI§

FTOR
GUNSMITHS, TOOL
MAKERS, EXPERI-
MENTAL & REPAIR,
WORK, ETC.
From9-in. to 13-in. swing.
Arranged for Steam or
Foot'Power, Velocipede
or Stand-up Treadle.

Send for Catalogue.

W.F.&INO.BARNES CO.
P Established 1872,
1999 Ruby St., KockForp, ILL.

GASOLINE

ENCINES
Marine & Stationary
from 1-4 to 16 H. P.

A thoroughly satisfactory engine
at a moderate price.
Write for catalogue.

THE CLIFTON MOTOR WORKS.
233 B. Clifton Ave., Cincinnati, O.

The Franklin Gas Engine
One-Half Horse Power

worth $100 complete. We sell all neces-
sary castings, materials and detail draw-
ingsfor #16.50. Forreal work—mnot a toy.
revolutions perminute. Upright or
horizontal form. Finished parts sold
separately. Runs by gas or gasolene.
For boys and men with a mechanical
turn. Write for circular 9.
PARSELL &

129-181 West 31st St.,

INDUCTION
COI LS for experi-

ments in X rays and
other electrical work,
8F~ Catalogue Free.

Gk FRANKLIN
Model Shop

WEED,
\ew

Duplicat:Cribbage

. Ty
The New Scientific Card Game
The question ¢‘who plays the best game

of cribbage’ settled scientifically.
Write for full description and secure exclu-

sive terntory rights.
#2.0 d 22.50.

DUCRI COMPANY,
101 Wood St., Pittsburgh, Pa.

DucrI boards $1.50,

JUST PUBLISHED

Practical Pointers
For Patentees

Containing Valuable Information and Advice on

THE SALE OF PATENTS.

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

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

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

some of the most successtul Inventors of the day.

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

It gives a vast amount of valuable information along
this line that can only be acquired by long, expensive
experience inrealizing from the monopoly afforded by a
patent.

§F=Send for Descriptive Circular.

MUNN & CO.,
Publishers, 361 Broadway, New York.

Frog operating mechanism, F. C. Ander-
SOIl  eeveesesescscsesnssscroscsennaeess 103,030
Irost on vegetation, machine for preventing
deposition of, 8. D. Smith............ 703,316

I'ruit, ete., press for expressing juice from,
B . Geurink.. . 703,190

IFurnaces,

Treat
Gage, A.
Garbage can, J. M. lldtton .
Garbage, treating, R. B. Ne\\polt
Games, prupelliug spring for target, Austin

& Craw
Garment closure,

cover  nechy

Rusbatch.

703,322
TU3,086
TU3,207
703,295

702,910
702,949
703,110

. 703,094

.. 703,161
. 703,152

C. B. Howd

Garment folding device, J. M. Belelmelstvl
ete.,

for

Garment hanger
Steiger
Garment hook and faste
or ..
Garment supporter
Garment suppol'tel

wardrobes,

H.

Pilkington..
P. S. R

& E.

J.
A

ardson ... . 703,300 |
Garment mppultel, U. S. l\onnemdencr

. 703, 549 703,350

Gas burner, incandescent, A. A. Pmtt ... 703,083

Gas burner lighting attachment, E. W.

T 703,043 |
Gas lights, substance ntle for ‘

descent, L. HickS........ccoiveuiuenns . 703,064
Gas machiue weight motor, W. D. Luce 703,071
Gas main  stopper, J. Franklin. 702,937
Gate, @. B. Jacobs.. . 703,130
Gear, changeable i])l.‘\‘(l an(l revmsmg,

A, DickS ceoviiniiiiin.. 702,930
Gear transmission, J. buchy.. 703,318
Gearing, belt, rope, or chain, E. H. Hodg

kinson TOZ,948
Gearing,

Cowles 703,237
trelatine yieldable llqulds, obtaining, E. R

FdsSon oiviiiiiiiiiiiiiiiiiaaa . 703,240
(xlass blewing machine, O. E. Walton . 703,325
Golf ball, F. H. Rl(hq.r s .......... . 70:,000
Golf ball, C. Davis.....oeeeuuenennnn. .. 703,239
Grain or seed, appmatus for s,u.uplmg, J.

J. BFOWD  eeeeieieiennann 703,233
Grinding machine, M. W. 703,212
Grinding machine, ball, E. 703,065
Guano distributer, J. S. yrd. ... 702,921
Hdnd pretector, D. F. Morgan.... 703,211

ter, grain bmdmg, W. N. W 703,328
de rack lifter, J. Frank 703,054
Heat dlstrlbutmg mains, covering for, W.

H. Pearce.........uuiiiieienncnnnnnnns 702,991
Hemoglobinometer, T. W. Tallqvist . 703,319
Hoe, weeding, O. Barrelle...... 702,911
Hoist, C. Petty.. 703,299
Hoist, pneumatic, ( . .o . 702,979
Hoisting device, E. F. Atherton. 702,909
Horseshoe, J. D111r>n .......... . 703,123
IHose coupling, G. H. Caugher . T3, 182
Hot air furnace, F. Schrader . 703,000
Hot air furnace, E. L. Heald. 703,195
Hot air register, side wall, G. Auer (1e1ssue) 12,004
Ice, manufacturing, S. N. Smith........ 70.,, 314
Ice manufacturing apparatus, S. N. Smith

703,315, 703,353
Identification tag, C. Scott . 703,008
Indicator, J. S. Baughman. . 702,913
Insulated wire, J. A. Heany. 703,196
Insulated wire, manufacture of, J. Al Hc.iny 703,197
Insulating electric conductors, I. Kitsee.... 703 135
Insulating metallic surfacos or wires, J.

A Heany...o.ooi i i iiieeenenneaanns 703,198
Insulating metallic surfaces “‘lth aQbestos,

J. A Heany......oeiiieriienennnn . 703,201
Insulation for u.\etalllc sulfaees, preparing

asbestos for use as an, J. A. Heany.. 703,200
Jar, W. C. Scnoutz... 703,155
Jar clesure, A.  B. S 703,005
Journal bearing, K. Hill. . 702,947
Knife, I. Kinney..oveeeeenenenennn . 702,967
Knitting machine, F. B. Wildman.... . 703,028
Knitting machines, attachment for makin

open or lace work in straight, A. Gee 703,055
Ladder and hose nozzle controlling appar-

atus, combined, Cook & Engwall...... 703,115
Lamp, hydrocarbon, J. G. Branch..... 703,231
Lamp, incandescent gas, J. Lowy 703,070
Lamp shade holder, incandescent elece ,

IB. A. Russell.............iiiiiiiinnn 703,308
Leather cutting machine, H. Stockman.... 703,160
Leather scarfing machine, P. Stein 703,012
Letter box, T. C. McLin............ .. 703,147
Level, spirit, S. E. Roe.......... . 703,306
Leveling machine, J. J Heys....... 703,204
Life saving apparatus, E. J. Johnson. 703,133
Lifting jack lever, W. E. Bushnell...... 702,920
Linotype or similar eomposmg machme, J.

Gray 703,248
Liquid raising appa s 703,045
Liquid tanks, automatic devwe for dlschaxg-

ing, W. 8. Shields .. 703,090
Lock, L. Labeau...... .. 703,281
Log turner, W. L. Leland........... . 702,974
Lubricator, J. J. Tunney (reissue). . 12,002
Magnetic separator, C. Winder.. 703,329
Mail bag catching and delivering mechan-

ism, R. J. Meyer.......c.eceeeeeeenns 703,074
\Iandnlm attachment, F. G. McPherson.. 702,987
Massaging implement, J. B. Wantz...... 70.5 100
Match making machine, F. Schafer.

Measuring cabinet, J. M. Kinnard.

\Ieasmlng cup, J. M. Strout.....

Measuring instrument, combuntlon, R Barl 703,109
Medicine dropper, W. F. Ware......... . 703,101
Menthol, chlorinated methyl ethel of, E.

V\edekmd ce.. 703,104
Metal, machine for cuttlng bcvelod edges on

plato or sheet, P. Parcells............ 703,213
Metal parts, heatiug, R. Deissler (reissue) 12,003
Metal shearing machine, C. Clark.......... 703,041
Microscope stage, mechanical, C. F. Dieck-

MANN &t tteatteenanasaneseananananans 703,047
Milk jar or botile, H. C. Emrich......... 703,125

Molding, F. Baldt, Sr. , 703,172

Molding apparatus, W. 70.),0
Molding machine, J. Hoagland ..... ... 703,258
Molding machine engine, L. S. Sti les ...... 703,013
Mortar bed, J. M. Holloway............. T03,344
Motor, P. B. Laskey.... 4
Mustard pot, H. Grimm. y
Necktie box, ete., I Levy

Ne¢ktic fastener, W.

Te .
Necktie holder, P. M. Lewis 703, 284
Nozzle for sprinkling vehicles,

G.  Weiler
Nut lock, J. H.

703,167

indell. 703,015

Nut lock, D. T. Walluce. 703,166
Nut, vehicle axle, T. H. '1‘1sh ceeeeeas 703,016
0Oil burner, crude, J. A. Landis et al...... 703,282
Onion clipping machine, J. 8. Taylor...... 703,099

Ore concentratcr, dry, . E. 703,356
Ore separator, F. C. O'Brien.............. 702,990
Ore separator, C. C. Pratt................ 703,084

Ores containing silica or

G. Guiraud...........
Overhead carrier support, T
Package tie, J. A. Thomas...

silicates, treating,

702,943
. 702,907
703,018

Pail bottom, metallic, K. 702,975
Paper jogger, P. E. Kent ... 702,966
Paper jogger, W. E. Jelf. ... 703,271
Paper or pasteboard, impreg B.
GlasS . oii i it e 703,341
Paper vessel handle and fastener, W. E.
Duthie ......coiniiiiiiiiiiiiiiiinnn, 703,050
receptacle for containin M. J.

Papers,
Wade 703,023
. 703,024

Paste pot or jar,

Pattern plates, maklng, C R. Davis. . 702, ‘)28
Pen, fountain, Wall. .. 703,323
Penholder, F. McIntyre.. .. 70%29‘{
Pen ink feeder. Hultman . 703,265
Pencil, R. R. Rakestraw .. 703,304
Pencil case, C. E. Little.......... . 70‘3 142
Pencil rubber tip attachment, lead,

Boman ...t 703,229
Photographic curtain shutter, R. Schuttauf 703,007
Photographic developer, Eichengnm & De-

43753 ) 703,241
Photographic developer and making same,

Eichengrun & Becker 703,243
Photographic pictures, developing,

grun & Demeler...................... 703,242
Photographic plate tongs, O. Gueth..... 703,192
Piano key mounting, Tonnes & Carlson. 703,021
Picture hook hanger, M. A. Bye.. .. 703,178
Pipe cutter and wren~h, Boyd & Y 702,919
Pipe puller, J. A. Haire.......... 703,251
Pipe wronch A. P. MecBride... 703,292
Plane, Stanley & Walter..... .. 703,158
Planter, corn, L. P. Graham. ..703,247 70& 342
Planter. corn, I. A. Weaver.............. 703,357

(Continued on page 14)

SAVAG

Constructed to shoot Six Different Cartridges.
! Adapted for GRIZZLY BEARS & RABBITS.
|.303 and 30-30 Caliber.

Every Rifle thoroughly guaranteed.
‘Write for new illustrated catalogue A.

SAVAGE ARMS CO.. VUtica, N.Y.,U.S A,

Only Hammerless Repeat-
ing Rifle in the World.

HIGHEST

Development
of SPORTING RIFLES

’ 2000 Revolutions a Minute! FAN $I5°

electric fan.
RUNS BY WATER.

pressure.

Fed by 1 inch Hole.

AGENTS WANTED.
DELAWARE RUBBER COMPANY,
631 Market Street, Philadelphia, Pa.

¥8u USE GRINDSTONES ?

[f so we can suppiy you. All sizes
mounted and unmounted. always
kept in stock. Remember, we make a
specialtyof selecting stones torall spe-
cial purposes. IF~ Ask for catalogue.

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

MAXIMUM POWER MINIMUM COST.
f you use a pump for
beer, lard, acids, starch,
petroleum, brewer’s
mash, tanner’s liquor,
cottonsced oil or fluids,
hot or eold, thick or thin
you want to get the
TABER ROTARY PUMP
which doesthemostworkat
the least expense. Simply
cons(tjrucbeg Caal b%rufn at
any desired spee erfect-
ly durable. All parts are mterchangeatl))le. Needs no
skilled workman. Derects guaranteed. Catalogue free.
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S. A,

WE L DRILLING

Over 70 sizes and styles, for drilling either deep or
shallow wells in any kind of soil or rock. Mounted
on wheels or on sills. With engines or horse powers,
Strong, simple and durable. Any mechanic can
operate them easily, Send for catalog.

WILLIAMS BROS.,Ithaca, N. Y.
PerYear &

s l 250T0$3600 Expenses.

FOR HUSTLERS—BOTH MEN & WOMEN
At home or traveling. Let us
start you. Our Puritan Water
till—a wonderful invention.
w1 Great seller—big money maker.
o Enormous demand. Over 60,000 al-
ready sold. Everybody buys. It
purifies the foulest water by dis-
‘.21 tillation—removes everyimpurity.
Furnighes absolutely pure, aera-
ted, delicious drinking water.
Beats Filters. Saves lives—pre-
|-f vents fevers, sickness, doctor
bills—cures disease. Write for
Ee———=——V¥ NEW PLAN AND OFFER.
HARRISON M’F’G CO., 12 Harrison B|dg.,Cincinnatl. 0.

buys best bell outfit built. Easy

to put up and an up-to-date con-

venience. We sell
Bells, #2c.; dry batteries, l3c.; push buttons, 7c.; Insu-
lated w:re, 30c. 1b.; lamps. 35¢. Write for price list.
LIBERTY ELECTRICAL SUPPLY CO.
136 Liberty St., New York

BURNISHINE

The most marvelous metal
in the world.
Contains no Acids or anything injur-
ious to the Metal or Hands.
Produces a wonderful brilliant lustre

polish

I

on Brass, Copper, Tm. Zine, Silver,
Nickel and all Metals.

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

Will not soil the hands or leave depo-
sits in corners or surface of the metal.

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

Put up in cans at prices as follows:
16 Pint, 25c. 1 Pint, 40c. 1 Quart, 60c.

If your dealer dnes not, keep il wrtie

direct to J, C.
59 Dearborn St.. Chicago.

THE
FOUR-TRACK

NEWS

AN ILILUSTRATED MAGAZINE
OF TRAVEL AND EDUCATION.
Published Monthly by the

Passenger Department of the

NEW YORK CENTRAL
& HUDSON RIVER R. R.

The Four-Track News will be sent free to any ad-
dress for a year on receipt of 50 cents. Single cepies,
5 cents. Address George H. Daniels, General Passen-
ger Agent, Grand Central Station, New York.

© 1902 SCIENTIFIC AMERICAN, INC.

Measurement 10 inches.
Throws air equal to any $156

Requires but 10 1bs. water
I Can be connected
in any room or to any 8pigot.

Descriptive Circular free on request.

Pick a Perfec( Pencil

One with a ‘“dependable” point, a uniform
grade—one that draws a clear, sharp, well-
gﬁggseg line, and to do this you will ave to

DIXON’S AMERICAN
CRAPHITE PENCILS

the best made lead pencil in an country.
Hard, soft or medium. Suitable for all pur-
poses Architects, draftsmen, clerks, re-
porters, etc., find them a boon.

Send 16 cents for samples.

Worth double the money.

JOSEPH_DIXON CRUCIBLE Cco.
Jersey City, N. J.

Search nghts, Electric Gas Lighters.

New SNtandard ‘‘ Auto-

. £as” Batiery sets for Autpmo-
biles, Autocyclesand Launch-

NEW Stanoarn g;glklg.r 8-0]?11 lsler.l,l oak
‘ o case, e make all shapes
MUTOGAS and sizes at reasonable prices.

GAS&GASULIMEENBINE Search Lights, Electric
DRY BATTERY Gas Lighters. Auto-
mobile Lighters.

.New Standard Electric Gas Lighter.
$1.50 each.

|

(Rood for one
Quantities, $1i
};(,0 ole.

Sole Mfr., 42 Vesey St., New York, N\. Y.

(New cells by mail, 40c.
per hundred.) Money makers for bnght
Agents wanted. WM, ROCHE, Inventor

Sy

gear in any home.

JWALEXANDER
PRE SIDENT

FIRE AND
LIFE

| assurance are two |
very different things. A Fire
policy miay mawure. A Life
policy must mature if kept
in force. Both furnish pro-
tection,buta Life policyon
the Endowment plan furnish
es an investment, as well
as protection.

J.H.HYDE
YICE PRESIDENT

Here is the result in
1902 of Endowment policy
No 241,049, for $5,000;

taken out twenty years ag

Cash--—-$752 345

Thié is a return of all
premiums paid,and $2,574 .
45 in addition.

Send this coupon for particulars.

THE EQUITABLE SOCIETY,
Dept. No. 29. 120 Broadway, New York

Please send me information regarding
an Endowment for §

if issued toa man .......

NAME.......
ADDRESS....... .
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Scientific American

Jury s, 1902.

DO YOU WANT A MOTOR [5:2::
THAT GIVES NO TROUBLE?

TRY THE IMPORTED

KELECOM MOTORS

Single and souble Cylinder
Water Cooled
Tuey have been thoroughly
tried and found true.
Went through the 100-Mile Long %
Island test without a stop.
5, 7 1 H.p. | Single Cylinder
9, 1 { Doubie Cylinder s
The price is extremely low.
The results have been proved.
Sole Agent
A. H. FUNKE, 101 Duane Street, New York.

** BENEDICT-NICKEL”’

A highly noncorrosive tubing ;

“white metal clear through.™

Bexrvicr 6 Brrvmam Mea, (o,

, Crestmobile
PRICE $600

?‘ Speed and Comfort

CREST MFG. CO.,
Cambridge, Mass.

ONE CENT ™
FourHorseHardy Motor

is equal to seven 16 c. p. electric
lights for one hour. Heavy bal-
ance wheels, bronze bearings, ig-
niter reqmres only 14 as much bat-
tery as any otherstationary engine
on tne market. It’s the neatest
engine—built in popular sizes.

HARDY MOTOR “’l)l{k* Ltd.

Port Huron, \l.e

IROQUOIS MACHINE COMPANY
Manufacture under patunts
Iuproved Universal, Plain, Disc, Face
GRINDING MACHINES
WIRE DEAWING MACHINERY

150 Nassau Street, NEW YORK U. 8, A.¢

Stains

from grease. oil, inks,
dyes, paint, (,tc can
be instantly removed
from the skin by

Stainoff

It is a new preparation. far

superior to soaps or alkaline

products, and will not hurt the

most delicate skin. It is a per-,

fect antiseptic, is delicately perfumed
and is absolutelv harmless.

Engineers, and all those engaged in the mechan-
ical arts, stenographers, etc., have found ijn
Stainoff a very welcome friend.

Sold by all stationers, druggists and other dealers

i at 25c. astick. A sample, enough to last forseveral
weeks. will be sent postpaid for 10c., or, in return
i for the card or address of a retail dealer who is
not handling Stalnoﬂ’, together with 15c. a full.
§ sized stick wilibe sent you.

Stainoff will keep the hands soft, clean and white
and a 25c. stick will outlast 50c. worth
of soap or other preparation.

THE D M. STEWARD MFG. CO.,
SOLE MANUFACTURERS,

il 107 Chambers 8t., New York City.
. Factory Chattanooga, Tenn,

QUIET RUNNING

is only ONE of the advantages to
be gained by using

New Process Pinions

instead of metal pinions. Our cata-
logue will tell you others. Write
for it. We also make Metal Gears.

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

)"( E YICTOR
B, Steam Pumps

Size, 9 inches by 3 inches, weight, 446 pounds.
Capacity of Air Pump, 80 pounds pressure on
tanks or tires.
g Capacity of Water Pump, 3 gallons per min-
ute against 200 pounds boiler pressure.
PRICE, $30.00 EACH.

These pumps have been adopted by the
Locomobile Co., the Mobile Co., and other
leading manufacturers of steam carriages.
| OVERMAN AUTOMOBILE CO.,

.. 7 East 42d Street, New York.
Send for Ilustrated Circular.

MILLS FORALL MATERIALS.

OUR BUSINESS 1S TO MAKE
MACHINERY FOR GRINDING
GRAIN, CRUSHING ROCKS AND
PULVERIZING ALL HARD SUB-
STANCES. WE HANDLE ALL
KINDS 0F MATERIALS FROM COT-
TON-SEED TOROOTS AND HERBS,

, BY AN UNEXCELLED PRO-
mCESS. IF YOU WANT

ESTIMATES FREELY FURNISHED.

SPROVUT, WALDRON & CO.
SENDFORCATALOG N0 4) MUNCY, Pa.

Plastic materials into shreds, machine for

separating, T. E. EAwWards. ...........
Pneumatic carrier system. W. W Danlex
Pocket knife, [ Kinney.................

Pole changer, I. M. G. Beard
Post driving apparatus, M.
Foster ..................
Potato digger, L. Stevenson
Printer’s form or chase rack, .
Printing and embossing m: 1(h|m. check, l*
H. Cottrill
Printing attachment, paper clip, J. s
Printing form, composite. Roxburgh & \Ic~
Clean ..........
Printing plates,
3. Strecker
Printing pre .
Propeller, mar . D. Carvalho.
Pulley, Wwooden spht C. Wittkowsky . .
Pumps, proportionate distribution valve sys-
. Abendroth....... ..
Napi

tem for, A
Puzzle, F. L. )
Rail bond, .J. E.
Rail, electric¢ third, P. E. McIntosh......
Railway
Railws
Railwa
Railway signal operating

Snow .......
Railway switch a s 4 aratus, pneu-

matic, Dodgson & (unm"ton ........
Railway switch, street, W. .J. Bell
Railway switch, street, G. Shoemaker.
Railway, third rail stcm or magneto clcc

tric, W. H. Wright..
Railway tie, A. F. Crntsor..
Range water reservoir, G.
Register, E. C. Fox.....
Register, G. I. Hutchin
Reminding device, IHosmer

signal, eleetric, F. C. Muller.
apparatus, J.

& Anderson.

Road oiling machine, T. F. White.....

Road scarifier and trench cutter, B. e

Roadway for motor vcehicles, A. Clark......

Roof guard, S. P. Clark............. .

Roost, fumigating poultry, O. La

Rotary engine, J. W. Strabala

Ruler, flexible, C. Lawrence..... .

Ruler, protracting, B. H. Camden........

Safe  door  burglar proof device, A. M.
Cushing ...................

Safety pin, G. Boden
.\‘ufﬂty pin, E. S. Ingrs
Nand box, Chedell & Se
Sl\h fastener, C. A.

compass, J. .
guide, T. Prentice
Saw jointer and’ gage, C. McDonner...
Scaffold, J. Boardman..

Scale attachment, Ivans & Marshall......
Scale, spring balance (nmputmb, J. \\'. Cul-
mer e

Seraper, wheel, C
Seraper, wheel, T4 D. R:
Screw nachine slotting mechanism, W. S,

Davenport ..o
Scythes, machine for forming ribs on, A.
Heurtior oo
Seal and die, combined, H. S. Maidhof...
Seam, lock-stitch, Winkley & Phillips....
Seeder, fertilizer distributor, and cultivator,
combined, A. Cravotto............. ...

Sewing machine ruffler or gatherer
&  Hansen.
Shade ard curtain
Gric.l oovene i,
Shaft prop, W. L. Ma
Shears, R. Hamilton..
Sheet catching and pa
Maskrey
Sheet feeding and cutting machine,
Chapin .......ccciiiiien, ..
Shoe cleaner, D.
Shoe horn, G. Schneider. .. ..

detonator, F. Lemaire............ T
indicator, L. F. Graham.......... 7

702,933
703,120
702,968
703,225

702, 9-m
T

)3
703 204
703,335
703,180
703,30

703,096
703,189
703,181
703,031

702,90:3
703,076
70. , 274

03,218
702,931
703,037
703,311

703,361

.. 703,119
. 703,249

702,936

- T03,270

703,066
70,327

703,014
703,208
703,235

703 187

403 244

702,927
703,098

=
T03,352

703,121
703,202
703,070
703,030

703,238

. 703,049
. 703,059

702,978

. T031253

703,210

. 703,183

703,052

. 703,310

Shot, boarding, C. Tatham..... .. 703,320
Silo, 0. F. Wallihan.......... . 703,324
Nilo, Ir. J. Ernewein........... . 703,338
Skate, ice, I IS Brown............ .. T03,232
Slate cutting machine, C. R. . 703,267
Sluice hox, I8 M. Johnson............ 702,93(5
Smoke consumer, JJ. S. Donohue.... .. T03,048
Smoke  consuming  attachment, W. MeNeil 703,149

Speed  changing device, J. A, White......
Speed  regulator for rotary shafts, A
Howe

Speed  regulator, m anics
Spigot  and  bung  remover,

Livingood ... e
Spittoon, fountain, W. I&. Aller
Sprinkling or spraying device, G. Schoc

Square, T, G. M. Lees..............
Stacker, pneumatie, . L.
Stamp, E L Smith..............

Stave blanks for casks, machine
ing or finishing, A. Dunbar....
Nteam engine, C. . Worthington. .
Steel furnace, open hearth, Saniter & i
Stoker and smoke consumer, automatic,

W Kirg oo e
Stone molding machine, artificial, I
Palmer

Stone, raising sheets of, A. W.
Stove attachment, cooking, . A.

Stove, heating, G. R. Moon......
Stnw, laundry, E. Clark..........

Straw burning furnace, I. C.
Street sweeper, P. R. Ilansbury.
Stud setting m:n(‘hinm;\', oA
Sugar product, intermediate,
Kern .
Surgical dressing pa , J. M. Pugh......
Suspender connection to garments, tab for,
C. Coon. .
Swinging gate, W. S. Jones........
Syringe nozzle, H. K. Weber
Syringe nozzle, C. S. Wood.
Tablet, A. L. Holton.
Tamping bar, T. Milla

703,359

. 703,261

703,027
70. },.Hl

T03,068

703,051
703

;oz'-m

. 702,022

703,042
703,194
702,934

. 703,219

702,997
702,925

. 702,964

705,103

. 703,107

703,260

. 703,288

Tank heater, H. H. Schen 703,087
Tanning agents from the saw palmetto, pro-

ducing, S. F. Gray........coiiiiiienn 70:3,058
Tapping apparatus, beer, P. H. .. 703,206
Telephone set, field, L. Schmidt .. 703,004
Tent half and poncho, shelter, W. S.

Faulkner .. 703,245
Thawing frozen ground, .1pp.n:nn~< for, G.

R. Clarke................. 702,924
Thill coupling, ubbell. .. . 702,951
Thread cutting appllunm- R. Al ILmn 703,193
Threshing machine, G. W. Haines........ 703,061
Threshing machine band cutter and feeder,

A, Johnson ...l i T0:3,13%

Tie. See Bale tie. Package tie.
Tin from metals, separating, T. Twynam 703,165
Tobacco sizing device, Biss & Sullivan 703,226
Toboggan slide, E. (. 702, 982
Tongs, shelf, E. W. Toler 703,163
Towcr, observation, J. Al \IcAmlltv 703,146
Toy, cein centrelled mechanical, Palmer &

Hartley . ..ot 703,080
Trace fastener, C. W. & (. H. Threlkeld 703,321
Train order receiving box, I. G. Hoag.... 703,343
Trolley, P. F. King..........c.ooiiii.. 703,134
Tmllv\' contact and sleet and ice cutting de-

vice, auxiliary, W. H. Oliphant...... 703,297
Trolley, electric railway, F. W. Garrett.. 702,938
Truck Imlst(-r, car, D. C. Courtney..... . 703,117
Truck, car, W. S. G. Baker. e 703,108
TlllLl\, warchouse, W. A, K h 702,969
Truss, hernial, Sto“dlt & VVlS(-mdn .. 703,095
Type casting machine squirt pmvontm G.

A Goodson. ..ot 702,941
Type setting machine, Terrell & Ra . 703,017
Type writer, C. J. Paulson........ 703,082
Type wr tlng machine, Felhel & Gabr lelson 703,339
Type writing machine carriage feed mechan-

ism, C. W. Howell, Jr................ 702,950
Upholstering machine, H C. Jones. 702,960 to 702,962

Urine receptacle, E. Jaenel....
Vaccination shield, H. K.
Vehicle, A. Clark....................
Vehicle, n.otor, P. Poulson
Vehicle steering mechanism,
Vehicle top, G. W. Kernodle
Vehicle wheel, H. H. Schenk e
Vehicle wheel, C. T. McCue..............
Velocipedes, etc., stowaway mud guard for,
. W. Bluemel et al................
Vending apparatus, coin controlled, D.
Bourne ...............
Vending machire, D. Knowlton 703 137,
Vending machine coin controlled mechanism,
D. Knowlton................ [
Vise, F. I Webber.....................

(Continued on page 15)

70{ 131

703,228

702,918
703,138

703,207
703,326

.| Ghe Best Tl\mg on Wheels

ALL ROADS ARE ALIKE TO

6te OLDSMOBILE

Nothing to Watch but the Road Ahead.
Our new red caralog illustrates and describes it in detail.
THE PRICE IS RIGHT

OLDS MOTOR WORKS, DETROIT MICH.

RUNS EVERYWHERE

MORAN

tor Steam, Air or Liquids.
Made in all sizes to stand any desired

pressure.

Moran Flexible Steam Joint Co. Inc’d,
149 3d East St.. LOUISVILLE, KvY.

“Covert Motorette

& A powerful, light and simple Auto-
mobile at a moder-
ate price. Fully
guaranteedin every
respect.

Price 8600

B. V. Covert & Co.,
Lockport N Y.

FLEXIBLE JOINT

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

Applé E

Are positively
Stationary, Au
rine (
jump 'k sy
leaders in |he

niting Dynamos, :
ernors, Coils, Plugs, etc. “ll(r i.yr 1

printed matter.

“lectrical Mfg, Company.

No. s
Ohio, U,

New Yo
Philadelph
St. Louis stock

nh S

ks

gines, either touch or

Office, The Bours

gl The MEDART ¢
SYSTEM

teriﬂl enables ml)’une ordinaril
handy with tools, to build boa
of the h|ghes' thtr'uter at one half
the boat factory’s price. Freighy
low. Launches, Sailing Yachts
and Row Boats.

Send stamp for catalog. 4

4
<
1
1
4

conomical Gas Engine Igniters.
the best built for
itomohile and  Ma-

em. We are the
wfacture of ]m
v

n

The Dayton
t. Clair St., Davton,
lml\ carried by Chas K. Miller, 87

. e 1 Chicago Oftice, 1
carried by A. L. Dyke, Linmar Building.

Reade Street, N. Y.;
La Salle Street.

AREB

ROLLER BEARINGS

for all purposes.

See March 1st issue of this paper.

A PERFECT BEARING.
DURABLE. GUARANTEED.

Send f or Booklet 21.

AMERICAN ROLLER
BEARING COMPANY,
32 Binford Street, Bosaton, Mass.

THE MOST MODERN AUTO

ELTIORE AUTOMOBILES.

Practical, Durable
Efficient, Easy to

speed. Doublecyl-
inder motor,
smooth gliding mo

tion. 2models, $800-
1500. Get further
nformation free.

ELMORE MANUFACTURING CO., Clyde, 0., U.S. A.

" WE MAKE A SPECIALTY OF

GREY IRON CASTINGS
FOR AUTOMOBILE WORK
UTICA STEAM ENGINE AND BOILER WQRKS
UTICA, N. Y.

TRUSCOTT MARINE
MOTORS.

The simplest,
most powerful, and
ighest
speed gasoline engines
of their class upon
the market.

Made single,double, and triple
cylinder, both two and four
cycle, ranging from 1 to 40 H. P.

Catalog for the asiing.

Traccott Boat Mfg. Co.,

ST. JOSEPH, MICH.

MARINE Motors

2to 7 H. P.—$95 to $220

Have more practical features, fewer parts and
require less attention'in operation than any
machine in their class.

C. L. BARKER, NORWALK, CONN.

D HOLDEN
"REAL ESTATE TRUST BLDG PHILA, PA.

REGEALED ICE MACHINES

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT- 2. 1895,

JZ SPENCERIAN

I°" PEN CO.
; ;go,r_m"om,e\l..

SPENCERIAN PEN CO.

SELECT A PEN

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

349 Broadway, New York.

TSPENCERIAN
No17 ~PEN CO.
o

ELECTRIC LAUNCH MOTOR. — THE

design in this paper is for a motor of unusual simplicity
of construction, which can easily be built by an amateur
at small cost. It is intended for a boat of about 24 feet
over all and 4 feet 6 inches beam, drawing 18 inches. and
is capable of propelling such craft at a speed of 7 miles

per hour.
AMERICAN

Illustrated with 21 cuts. See SCIENTIFIC
SUPPLEMENT, No. 1202. Price 10 cents by

mail, from this office. and from a1l newsdealers

BACKUS

BACKUS

GAS & GASOLINE ENGINE

AGI(IIS

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

WATER MOTOR, cheapest power known.
Write for circular and prices.

WATER MOTOR CO., Newark, N.J.,U.S.A.
woall

Address

-

Patents Trade Marks,

CcoO PYRIGHTS etc.,

Office of the SCIFNTIFIC AMERICAN
861 Broadway, New York,

MUNN & CO., Spisiors,

ranch Office: 625 F St., Washington, D O,

Hand-book Sent Free on Appllcatmn

_
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Removed to 182 Milk Street.

AW FABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS’
RUBBER GOODS, RULERS, ARTISTS’ COLORS.

78 Reade Street, New York, N. Y.
GRAND PRIZE nghest Award, PARIS. 1900.

BRENNAN GASOLINE MOTORS

Of che highest efficiency and latest approved pattern.
They are safe, sure
smooth running and
quick to start. En
sure economy of fuel
. and are free from vi-
I ration. Builtonthe
four-cycle principle
and hayve great dura-
b11|ty Intwo distinct
pes—horizontal for
uutomoblles, verucal for a.utomoblles and boats.
BRENNAN MFG. CO., Syracuse, N.Y., U.S.A.

fam

Also for Bromide Enlarging, Copying, Photo-Engraving.
Intensely brilliant, very portable, burus kerosene, costs
1 cent per hour. Send for lists including Stereopticons,
Moving Pictures, Slides and Microscoepes.
WILLIAMS, BROWN & EARLE,
Dept. 6, 918 (,hestnut St., Phlladelphln.

BABBITT METALS —SIX IMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123
Price 10 cents. For sale by Munn & Co. and all news-
dealers. Send for catalozue.

12=inch Pipe cut off and
Threaded with eab bv one’
man and a
FORRBES

'PATENT DIE STOCK

Smaller sizes proportionately
: reasy. Send for Catalogue.
MACHINE No. 30. THE CURTIS & CURTIS CO..
Range %-2in.R. & L. 6 Garden §t,, Brldgeport Conn

2

What Do You Want To Buy?

We can tell you where to buy anythmg you want.
Werite us for the addresses of manufacturers in ANY line of business,
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES,

MUNN & CO., publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK.
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HENRY CAREY BAIRD & CO..
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS,
810 Walnut St., Philadelphia, Pa., U.S.A.
&= Our New and Rivised Catalogue of Practical and
Scientific Books, 92 pages, 3ro.; a Catalogue of Books on
Metallurgy, Mining, Pmcpwtmu Muieralogy, Geology,
Assaying. Analysis, ete.; a Catalogue of Books on Steam
and the Steam -Engine, ' Machiner y, eic.; a Catalogue of
B on .Samtary Science, Gas Fittine. Plumbing, etc.,
and our other Catalogues and Circular: s, the whole corering
every branch of Science upplied to the A)h sent free and
free of postage to anyone in any part of the world who

will furnish his address.

is technical training for
the work in which you
propose to succeed. For
ten years we have been
training ambitious people
to succeed.

Write to-day for circu-
lar showing how you can get the

TECHNICAL
TRAINING vi\.

required by a Mechanical Engineer, Mechan-
fcal Draftsman, Steam Engineer, Electrical
Engineer, Electrician, Telephone Engineer,
Civil Engineer, Surveyor, Mining Engineer,
Architect, Architectural Draftsman, Sign
Painter, Letterer, Analytical Chemist, Orna-
mental Designer, Bookkeeper, Stenographer,
Teacher, Cotton Mill Superintendent, Woolen
Mill Superintendent, to Speak French, to
Speak German, to Speak Spanish. State posi-
tion you want.

International Correspondence Schools,
Box 942, Scranton, Pa.
what you need to

EARN MuRE know to earn mnore

in your own business or another__ Engineering,
Dratting, Art, Architccture. Mining, Metal=
llll‘ 1{ Business, Stenography, Jolu‘nahsm,
’keeping, ete.

Write for free catalogue 6. with full particulars.

0F~ Special Discounts Now. &£
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y.

Including the United Correspondence Schools and others.

ROSE POLYTECHNIC INSTITUTE

A College of Engineering. Mechanical, Elecirical, Civil
Engineering ; Chemical Courses; Architecture. Exten
sive shops, Modernly eqmpped laboratories 1n all de-
partments. Expenses low. 20th year. Fer catalcg
address C. L. MEES, President, Terre Haute, Ind

Smdy m spare time.
each you

RHODE ISLAND COLLEGE OF

AGRICULTURE and MECHANIC ARTS
KINGSTON, R. I. ’

A technical-scientific college for young men and young

women, Courses in Agriculture, Mechanical and Elec-

trical Engineering. Chemistry, Biology and General

Science lead to the degree of B. S. Preparatory De-

partment. Dormitories. Tuition tree. Send for illus-

trated catalogue. N
J. HH WASHBURN, Ph.D., President.

TUBULAR
DRIVING LAMP.

IT is the only perfect one.
I'T will not blow or jar out.
IT" gives a clear, whi te light.
I'l" is like an engine head-

light.
I throws the |1s{‘§ln strmght
ahead from 2
IT burns kerosene,
Send for bodk ( free). ~
R. E. DIETZ CO.. 60 Laight Street, New York.
Mention this paper and get special discount.

QW —ESTABLISHED 1840.— Q9%

1 Water

Vuleanizer door closing apparatus, T.
yde L...iiioiiaeol. .
Wall tie or bond, P Hanshili. .
Wardrobe, G. Bolz........ .
Warming hag, T. O Dounell.
Washboard holder, . 1. Baker...
Washing machine. .J. Woerndl.. m tilJ
Water, acid, and ftire proof
JooA. Heany..o..o.... . 703,199
Water closet flushing  ta
Knell, Jr

Water heater, submerged,
Water meter, disk, W. 1. Larrabee..
Water pipe boiler, H. Janetschek
pipe stop and waste, K. Howland.
Water wheel penstock construction, Ri

& Barnes. ..

Water \\h«-vl system, turbine, A. Giesler

Weavers' designs, making, H. \I.lckmtmh

Weighing machlm- G. A Moore..........

Winding spools closed coiled, machine for
cross, B. Ricter E

Window, H. L Olsen.............

Window attachment, R. Hamilton........ 7
Wire winding device, metal, R. E. Fowler 703,126
1 Wrench. See Pipe wrench.
1 Wrench, G. H. Boyd......... e, 703,230
DESIGNS.
Spoons,  forks handle for,
Court . . oaD,O03
Spoons, forks. ha-
way ceeeeas 35,964
Spoons, forks, Keller 35,965
Trimming, . H. wlor. ..o 35,968
Type, font of horder, H Barth....35,966, 35,967
TRADE MARKS.
Aluminium and aluminium alloys, Pitts-
burg Reduction Co......oooiiiiiiiiin, . 38,523
An antimalarial, I1. S, Clark.............. 38,5012
Cigarette  paper and  cigarette  tubes, C.
Schutz ... . 3R,D0Y
Cigars, smoKing and chewing tobaceo, and
~nuff, U[)mdnn & Wilcox 38,620
Corsets, Guillot.......... . 38,001
Corsets, Worcester set 502, 38,503
Dairy goods, certain named, Star \Illl\ ((mlu
Company 38,516
Dress shields, Cantield Rubber Co. 38,500
Drillings and sheetings, . L. A\Innt"unmr) 38,006
Fabrics, cotton, Ward, Hanbury & Co...... :;N..’ms
Food compound, certain named  health,
R Darmstadt German Food Co.. 38,617
Food, stock, Central Stock Food € 38A15
Fungicides and insccticides, Bowke
ticide Company. 38,513
Gelatin, Kingery Manufacturing Company.. 38,519
Gelatin preparation for table desserts, Gro-
cers Specialty Mfg. Co.............. ... 38

ITarness and hopples, Frank D
0il, machine, (. Shenkberg Co
()11% certain named lubricating,

berg Co.......vvviiiiiii, . BR,H22
Pens, Esterbrook Steel Pen Manuf:

Co 08,498
Salve, National Drug Pharmacal (‘n BR.OH14
Shertings, Belton Mills.............. .)8,.>(H 38,505
Shirtings, sheetings, and drills, .

fern H0T
Soap, toilet, Lambert Pharmacal (‘n ‘11
Tubes, vials, hoxes, vacceination ~hl<‘ld'§, ;md

wrapping sheets, c¢ollapsible, Transparent

Cellulose Products Company............ 38,510

LABELS.
S“Ferr Malt Wine,”" for medicine, I.. Porges 9,246
“Morton’s  Sweet Smokers,”” for cigars,

Schmidt & o 0,244
**Standard Sanitary acturing Co.,

burg, Pa., U ** for sanitary ware,

Standard Sanitz: Mg, Co.o..ooo.o... 9,247
“Svenckt Malort Branvin,” for medicine, B.

Lindgvist & Co...ooviiiiiiiiiiiinn, 9,245
“The Little Giant,”” for tire extinguishers,

Little Giant Fire DExtingunisher Co...... 9,248

PRINTS.
“Domino Dot,”" for a game. G. H. Bailey.... 525
“Malt Too,”” for cereal food, Malt Too F ldl\v
Food (oL, 526

A printed copy of the specification and drawing
of any patent in the foregoing likt, or any patent
in print issued since 1863, will be furnished from
this ottice for 10 cents, provided the name and
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. Forr terms and further partieulars
address Munn & Co., 361 Broadway, New York.

Fastest, simplest, handiest, most practical and durable, low-
priced calculating machine. Adds, Subtracts, Multiplies, Divides.

Cannot make mistakes. Computes nine columns simultane-

ously. Saves time, labor, brain. Lasts a lifetime. Booklet free.
C. E. LOCKE MFG. CO.,

25 Walnut St., ensett, Towa.
MADE $105 THE FIRST MUNTH
RR maJkiEg
.00 t MRS. L.
M. A of Iowa; writes: * 1
X t/ made $3.80 to $(§50 a day. Hundreds

doing likewise. So can you.
$5.00 to $1000 daily made pla-
ting jewelry, tableware, bicy-
cles, metal goods with gold, sil-
ver, dmclégl, t?etc h normous_de-
man e teach you

> Write—offer free. :R EEI
@. GRAY & CO., Plating Works, A Miami Bldg., Cincinnati, O.

50 YEARS’
EXPERIENCE

TRADE MARKS
DEesIGNS
COPYRIGHTS &cC.
Anyone sending a sketch and descrintion may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tionsstrictly confidential. Handbook on Patents

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

Scientific American.

A handsomely illustrated weekly. T.argest cir-
culation of any scientific journal. Terms. $3 a
year: four montk $1. Sold by all newsdealers.

MUNN & Co.z61 eroaaway. New York

Branch Office, 625 F St. Washington. D. C.

HINTS TO CORRESPONDENTS.

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

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

Inquiries not answered in reasonable time should be
repeated; 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 c¢annot he expected
without remuneration.

Scientific American Supplements referred to may be
had at the ofhce. DPrice 10 cents each.

Books_refm-w-d to promptly supplied on receipt cof
price.

Minerals sent for examination should be distinetly
marked or labeled

(8628) K. H. M. writes: I wish to use
a small hand-feed arc¢ lamp using 1%4-inch car-
bons, on a 104-volt alternating current circuit.
Will you kindly tell me how much and what size
iron wire I should use as a resistance coil for
this lamp? Should the wire be bare or cov-
ered? A. A rheostat can be made for a hand-
feed arc lamp to consume 1.0 amperes with
about 500 feet of No. 12 German silver wire.
Bare wire is to be used. as the heat would
burn the insulation and make a bad odor.
Twice the quantity of iron wire of the same
size may be used. The rheostat should be
made so as to be varied and adjusted to the
condition of carbons and current.

OF EVERY DESCRIPTION AND FOR ALL USES.

«*HARRINGTON& KING PERFORATING CO.
225 N.UNION ST.CHICAGO./LL. US.A.

B:cycles Below Gost

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

Suactory

v’ New 1902 Models.

‘“Bellise, "a comp\ctg $8.7

1) “Cassack,”’ High Grade $Pa 75
::”Slb%ria;l,” aBenty $710.78
\E eudor Road Rac
B no finer bicycle at ahy price, " $11.75
B Choice of M. & W. or Record tires

"-‘ and best equipment onall our bicycles.

R Strongest guarantee.
APPROVAL

STANDARD INDEX CARD CO.
112 ~//4 N Jereﬂ/ﬁ Jf Pﬁ//ade4o/7m Pa.

RECORD, 7148 & GUIDE CARDS. |
Plain Printed Ruled & Accuralely e lut for alf
makes of (aburels Quakty. Lreculion & Fompliess
Guaranteed Qad S1ze Guiaes amyNeo! Frojectons or
Aptabelical Sybdivisions “1An us SAHIE LTI

0 Y2

EVOLUTION OF THE AMERICAN L0-

comotive.—By Herbert T. \Walker. A valuable series
by a member of the INational Railway Museum: Commit-
tee. The locomotive from1825to date is described and
illustrated by careful drawings, great attention being
given to historical accuracy. 21 1llustramons. qCIFN-
TIFIC AMERICAN SUPPLEMENTS 11122, 1113, 1114,
Price 10 cents each. FKor sale by Munn & Co. and all

PATTONS!///

we SHIP ON
R f C.0.D. to anyone without a cent deposit
b & allow 10 DAYS FREE TRIAL
R b-fore purchase is binding.

500 good 2nd-hand wheels $3 to $8.
Do not bny a bieycle until you have written
for our free lognes with large photographic
engravings and full deseriptions.

MEAD CYCLE CO. Dept.59W, Chicago

| CONTROL OF FIRE.—VALUABLE PA-

er on fire extinguishment. SCIENTIFIC AMERICAN
SUPPLIYMENT 11:34. Price 10 cents. For sale by
Munn & Co. and al] newsdealm S,

““The Sharer”

A new foot power that can be applied to
| all light machirery. A kick starts the
machine and an occasional kick keeps it
going. Sendl for mu Booklet.

SLOTKIN & PRAGLIN,

\\“\\\\\w [

Insure your property against decay. A few
' dollars in Sun Proof Paint will do it. Guar-
. anteed five years. Advice and book frec.

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

! THFNE\}’%@SH MOTOR CYCLE

A Gasoline Motor made with crank-disk, shaft in one piece, extra
strong bearings, exhaust valve mechanism entirely within base,
perfect lubrication, seenred ag: inst dust, carburetter of the float-
feed type which has reached the gre;test perfection. This
Motor Cycle is the latest acquisition in the art. Made of the
best material, simple and perfect in every detail. Constructed
by high skilled experts in every department and is without a

peer. Yull descriptive circuiar on application.
MOTOR CYCLE MANUFACTURING CO., Brockton, Mass., U.S.A.
[
ELEVATING - CONVEYING o%@é«/,ﬁé )\ cgal Ml':nmgLMachmeS
) 6, & <, ’2&’/ o, LECTRIC INE LOCOMOTIVES
POWER TRANSMISSION MACH’Y % 04%\9_%?%: POWER COAL DRILLS
COAL WASHING MACHINERY 2% % '\ COAL HANDLING MACHINERY

BRAKE FRICTION IN CENTER GOF HUB.

Coasts on YOU WANT -THE -BEST - Simple.
SO -BUY
Balls. 9 Pieces.
Write for Light.
Circular Guaranteed
Box X. Satisfactory.
THE BARWEST COASTER BRAKE CO., 83 Chambers St., New York.
I i § Sty g . & g &
SET THE GENUINE CHICAGO MODEL WORKS
UNCTUREFPROO ‘ MODELS FCHZACO MOREL WORKS.
- E AL XMNCE BLISHED /867 WRITE FOR CATALOGUE OF MODEL SUPPLIES.,
PNEUMATIC BICYCLE TIRES

SAVE MONEY AND TROUBLE

NAILS,TACKS AND GLASS WILL NOTLET THE AIR OUT

BESURE TIRE IS BRANDED WITH ANALLIGATOR N RED OTHERS NOT GENUINE
F NO OTHER X,

How \‘0 Use PorLland Cement,

Gement BOOkS. 50¢.; Monier, Cement & Steel, 50c.

Cement and Engineering News, 162 La Salle St., Chicago

Experimental & Model Work

' l"w. &: (mlmce fo ee. Wm. (,ardam & Son 45-51 Rose St.,N.Y.

ODEL
M s GEARSEE
Factory Machinery, W.E. WILLIAMS,

MATG \lfr 21'“ qouth (‘lmton St ,Chicago, U. 8, A.

S EEER

PUNCTUREPROOF ¢

CATALOGUES FREE.
UNION MODEL WORKS
193 CLARK CHICAGO.

== PER PAR

%ﬁ“ y0 AoveRTISE QUIcK, EXPRESS
Qe PRERAID

JONLY

THI& OFFER 18 WITHOUT
PARALLEL AND IS LIMITED

WLl SEND.COD, SUBJECT TO EXAM kil INATION ANYWHERE.NG DEPGSIT REQUIRED
MADE IN AUL SIZE.S.CATALOGUE FREE WITH KEY TOTHS ILLUSTRATION & MECHARICAL CONSTRUCTION

THE VIM COMPANY, f,‘,’;’,—',',‘,ﬁ‘ﬂ'.f‘,’f' cchAGo
T "Mention SCIENTIFIC AMERICAN. ©

Steady Li!%ht with Gasoline
ngines. %
™ 16 to 300-light dyndmnﬂ The. only
dynamos made that give right results.
‘Write us.
The Hobart Lle('trl(- Mfg. Co.,
Troy, O

DRYING MACHINES.

O 0 ¥ & - @

PE WHEELS.MODELS & EXPERIMENTAL WORK. EMAU.MM
NBJEU’IES & ETC. NEW YORK STENCIL WORKS 100 NASSAU ST N Y.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special M a-
chinery. E.Konigslow & Bro.. 181 Seneca St. Cleveland,O.

VOLNEY w. MASON & CO.,

S. BE. WORRELL,
Hannibal, Mo.

Magical Apparatus.

@ Grand Book Catalogue. Over 700 engravings,

25c.  Parlor Tricks Catalogue, free.
MARTINKA & (O., Mfrs,, 493 Sixth Ave., New York.

Friction Pulleys,Clutches & Elevators
PROVIDENCE, R. I.

MA(/HI\EN Corliss Engines, Brewers’

|CE Bottlers’ Machinery. THE VILTER

. CO., 899 Clinton Street, Milwaukee Wis.

MU EI.S & EXPERIMENTAL WORK.

Inventions developed. Special Machinery.

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

Woop -
IUNC £TCHIING

SALF TONE -

T E ron paice:

NOVYW READY.

Compressed Air

ITS PRODUCTION, USES AND APPLICATIONS.

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

LARGE 8V0. 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
propertle: from a vacuum to its hquld form Its thermodvnamlm 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 11ftq pumping of water, acids and oils :
aeration and punﬁcatmn of water supply: railway propulsion, pneumatlc tube transmission, refr\gera—
tion. The Air Brake, and numerous apphanceq in which compressed air is a most convenient 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
MUNN & CO.,

will be sent to any address on application.
Publishers of the Scientific American, 361 BroadWag, New York.
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-ALLFN" Wb VICE PRESIDENT
< g-mmm En-Aum L“Vl(xpml
TREAS. LF.MIDDLEBRDOK. }
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BEST*IN THE LAND.

The Wixtoy Touriye Car, standard 15 h, p. model, has a clean and
victorious record for Speed, ”11| ( limbing and ]"ndurqnce

>

etachable.
Price Complete, %2,000.

‘Won the mile s[l)]eed record (Class 1,000 to 2,000 pounds) in 1:17 3-5; won

Winton Touring Car—Tonneau

the official hill climbing ch: m]punshlp, and evolved a blue ribbon
winner in the 100-mile non-stop endurance contest.
New catalog at your service.
The W|nton Motor Carriage Co., Cleveland, 0., U.S.A.
EW YOR

Cuicaco. BosTox. PHILADELPH[A

GROUT RECORDS

NELSON HILL CLIMBING CONTEST.
First Prize.—81 vehicles ertered, including every make
of prominence in United States and foreign.

T.ONG ISLAND 100 MILE
CONSUMPTION CONTEST.
First Prize.—Least fuel wnsumed of any steam carriage.
NEW YORK T0 SOUTHPORT
100-MILE VO STOP TEST.
First Prize.—Blue Ribbon Winner.
PHILADELPHIA SHOW.
First Prize.—Bronze Medal for best construction.

a4
il
{7
11

:

Distributing Depots.—Grout Bros, Orange, Mass.
Park Sq. Auto. %mtion 43 Columbus Ave., Boston. B. L.
Wright, 561 E. 141st St, New York. Chas. E. Throop, 80
Terrace, Buffalo, N. Y. The Autovehicle Co., 79 Orange St.,
Newark, N. J. The Hart Cycle & Auto. CO 898 Arch St.,
Phl]mle]phn, Pa. 14 Mortimer St., London, W. , England.
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CRUDE ASBESTOS

DIRECT FROM MINES

PREPARED | R. H. MARTIN,

ASBESTOS FIBRE | oFFiCE, ST.PAUL BUILDING
for Manufacturers use 220 B’way, New York.
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If it isn't an Eastman, itisn’t a Kodak

A new folding

KODAK

for the pocKet—almost for
the vest pocKet, at six

dollars. MaKes 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 Pocket Kodak, for pice

tures 158 x 2% inches, - . $6.00
Transparent Film Carlndge. 12 ex-

posures, 13 x 2%, - - . 25
Do., 6 exposures, = » = = = .15

EASTMAN KODAK CO.

Catalogue free at the P\ochester, N. Y.

dealers or by mail.

$4,000.00¢n prizes for Kodak and Brownie Pictures.

WATCH

PROTEGTION

The Jas. Boss Stiffened Gold Watch Cases
are an improvement on solid gold cases.
They are stronger and won’t bend or dent,
Made of two layers of gold, with a layer of
stiffening metal between, welded together

into one solid sheet.

The outside layer

contains more gold than can be worn off

OR DENT

Jas. Boss ¢

a case in 25 years, the time for which &
Jas. Boss Case 18 guaranteed.

Stiffened

Watch Gases

are recognized as the standard by all jewelers.

They are identical with solid gold cases

appearance and size, but much lower in price.
Don’t accept any case said to be “just as
good ’asthe Boss. Look for the Keystone

trade-mark. Send for booklet.

The Keystone Watch Case Company, Philadelphia.

PRICE $250,00
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 MFG. CO., Waltham, Mass.

STEWARD'S WONDER

The Exponent of Highest Art in
AGETYLENE BURNERS S ioreaaione &
'ATE LINE MFG. CO., Chattanooga, Tenn., U. S. A

107 Chambers St.. New York.

CHARTER ENGINE
UBED =acee

By ANy ONE
FOR ANY PURPOSE
Stationaries, Portables, Sawing Qutfits,
Honslers Engines and Pumps.
UKL —Gaunlme. Gas, Distillate.
Send for Tilustrated Catalogue and Testi-
monials, and State Your Power Needs.

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

A (TTLE WGHER
Horeie, s

PRICKLY HEAT,
CHAFING, and

SUNBURN, 224 2 sitictioas
“ Removes all odor of perspiration.
lightful after Shaving. Sold everywhere, or|

mailed_on receipt of 25¢c. Get Mennen’s (the original), Sample Free.,
GERHARD MENNEN COMPANY, Newark, N.J.

g
A REASGN FOR T
——

De-

9,

—=GASMORBI L E==

STANHOPE,
12 and 25 H. P.
HIGHEST FINISH.

AUTOMOBILE COMPANY OF AMERICA

Marion, Jersey City, New Jersey

SPECIAL, SURREY and TONNEAU BODIES.
SPEEDS, 25, 30 and 40 MILES.
BEST WORKMANSHIP.

IMMEDIATE DELIVERIES

All varietiesatlowest prices Best Railroad |
Track and Wagon or Stock Scales made.
Also 1000 useful articles, including Safes,
ng Machines, Bicycles, Tools, ete. Rave
ree. CHICAGO NCALE (‘0 Chicago, 111,

Sl

Money. Ll!(.s

“BUFFALD TONNEAU ™ ‘ierigTourine

The only one made
selling for less
than $1,500. Has
all features found
on high-priced ve-
hicles, Longwheel
base for easy rid-
ing, ample lug-
zage pox for tour-
ing. Six Brake
Horse Power Mo=
tor, E. R. Thomas
; . %ake. Detac}nab'ge
onneau, climbs
MopEL No. 15 all hills, speed 25
miles per hour. Write for catalog and prices.
Buffalo Automobile & Auto-Bi Co., 1190 Niagara St.,

Buffalo, N. Y.
We make World’s Record Auto-Bi.

GAS OR GASOLINE ENGINES

Stat; tonary Use O
The ¢ PEERLES and “ FANDEM »
Unexcelled for Economy and_ Regulation. 2 to 60 H. .
Write us for Catalog. thern Engineering

Nor
Works, 641 Atwater Street, Detroit, Mich.

GAS ENGINE

IﬁNITEI!S

% \LATEST TYPE. BEST MADE.

For Marine, Automobile or Stx monary
Engines. Fully Guaranteed.
Write for Circular.

The Carlisle & Finch Co.,
933 E. Clifton Ave.,  Cincinnati, Ohio.

SMALL STEAM
POWER PLANTS

Complete Outfits. Self-contained andready to start.
For Launches, Pumping and Electric Lighting, Farm
W ork and General Pow er Purposes. Krom 3to 10 actual
horse power. Automatic in operation. Guaranteed
reliable and safe.

MILWAUKEE POWER PLANT CO.,

0. Box ©62. MILWAUKEE, WIS,

BICYCLE MOTORS, $50.

Bicyele motor castings, $10. A com-
plete line of small g'ls()]me motors and sets
of castings from 14 to3 horse power.
For stationary, automobile or marine pur-
poses. A 92-cent stamp gets our catalogue.

P.

JESSOP'S S

FOR TOOLS, SAWS ETC.
Ell JOHN sr NEW YORK

WM JESSOP & SONS Lo

aﬁord Lo do without 1L

GOLD MEDAL
AT THE PAN-AMERICAN EXPOSITION.
§¥Send for Catalog.. &3
Faneuil Watch Tool Company,
BRIGHTON, BOSTON, MASS., U. S. A,

TEFFEY \1F(— L0.
‘2720 Brown Street, ia, Pa,

WIRELESS TELEGRAPHY.— SCIEN-
TIFIC_ AMERICAN SUPPLEMENT Nos. 121:3. 1327,
1328 and 13:29, contain illustrated articles on this
subject by G. Marconi. Additional illustrated articles
by other authors are contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT Nos. 11 24. 131.1177, 1192
1217, 1218, 1219 and 1304. These papers con.
sutute a valuable treatise on wireless telegraphy. Price
10 cents each from this office, and all newsdealers.

RESTFUL SLEEP

In Camp, on the Yacht and at Home.

“Perfection” Air Mattresses,

CUSHIONS and PILLOWS.

Style 61. Ca.mp 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.
0= Send for lllustrated Catalogue.
MECHANICAL FABRIC CO., PROVIDENCE R. L.

FREDERICK PEARGE

216 WILLIAM STREET
N. Y. CITY

Manufacturer of ELECTRICA L, MECHANICAL
and SCIENTIFIC APPARATUS. Our factory is
gmpped with the best up-to-date machinery and tools
Ve make a specialty of model work for inventors, who
have the berefit of assjstance from our engineering
dept. Further information on application.

NEW ENGLAND WATCHES

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

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

Claus Spreckels Building, San Francisco.

Perfect Grip Clip.
Operated by One Man.

A. LESCHEN & SONS

PATENT AERIAL

WIRE ROPE TRAMWAY

For Transportation of Ore, Coal, Dirt, Timber, etc.

Absolutely Safe.
Cost of Maintenance Low.

Branch Offices, g

(Trade Mark Reglstered )

Unloads Automatically.
Capacity Largest Obtainable.

Loads Automatically.
Home Office, 920-922 Narth

RUPE GUMPANY Main Street, St. Louis, Mo.
92 Centre Street, New York City, N. Y.

137 E. Lake Street, Chicago, Ill.

85 Fremont Street, San Francisco, Cal.

© 1902 SCIENTIFIC AMERICAN, INC.

ceﬁ—tv{r’ychainless

Automobiles

> Have many exclusive fea-
tures—Flexible Frame, One
Hand Control, Bevel Gear
Drive—No C'Ilam Engine and
Transmission running in oil,
Large Fuel and W ater
Capacity, Instantane-
ous Foot Reverse, and
a Burner with a pilot
light that doesn’t blow
out.
Blue Ribbon

€
No. 1 Steanm Runabout.
Price, %900,

Winner Long

Island Endur-

ance Contest.

Record of

100 per cent.
New
Catalogue
Ready.

Century Motor Vehicle Co., Syrncuse, N. Y, U.8. A,

YouPayYour Money
Take Your Choice

It's either

HARTFORD

SINGLE TUBE

o DUNLOP

DOUBLE TUBE TRE

The Hartford Tire

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

Single Tube Tire

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

The Dunlop Tire

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

Double Tube Tire

wherever such tires are used

The Hartford Solid Tire
is made with the same uniform quality that charac-
terizes our other product; our reputation
will not permit of our making
any inferior article

We have in stock and will supply the proper 3
weight tire for every kind of wheel, Let ux.l::d‘:w’:f"
pmadnuugardmulumesbm adapted toyour peeds

The Hartford Rubber Works Co.
Huriford. Conn,

-

The Haynes-Apperson Automobile

The Most Practical Automobile in the World.
LONG ISLAND ENDURANCE CONTEST.
WE WON both years; the only make do so.

EVERY TYPE WE MAKE HAS
WON THE
BLUE RIBBON.

Surrey, 9h.p.,
(four passengers),

s .

Phaeton, 9h.p.,
(two passengers),

N1

Runabout,

6 h, p.,

(two passengers),

%1, .

We have never entered a contest that we have not won.

Look up our records. Get our catalogues.
IND.

THE HAYNES-APPERSON COMPANY, KOKOMO,

(The oldest makers of gasoline cars in America.
The details 0L 2 motor car cannot be perfected in one season)

$750

! HY DRO-CARBON.
20-Mile Speed.
20 per cent. Grades.
100-Mile Gasoline Tank.
300-Mile Water Tank. -
900 1bs. 6 H. P. Actual.
Write for Catalogue.

FRIEDMAN AUTOMOBILE CO.,

8 E. Van Buren Street. Chicago, Ill.

Tubular Steel Wheels

... for ...

AUTOMOB[ LES

AMERICAN TUBULAR WHEEL CO.

Dept. C. Pittsburg, Pa.






