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The ¢ Calender,” by which the Rubber is Rolled Pile of Huge Dredging Sleeves, Used as Flexible
into Sheets, or Pressed into Woven Fabrics, Connections Between the Pontoons that
Making Rubber Cloth, etc. Carry Dredging Pipes.

Hydraulic Belt-Press, in which Rubber Belting and Packing are Vulcanized Under Huge Piece of Suction Hose, Representing Effective Combination
Heavy Pressure. of Steel and Rubber.

The ‘‘ Washer,” for Bxtracting the Sand and Other Lmpurities in the The ‘* Mixer,” in which the Rubber is Formed into a Homogenous Mass, and
Crude Rubber. ‘‘ Compounded ” with Various Ingredients,

THE MANUFACTURE OF MECHANICAL RUBBER GOODS.—[See page 102.]
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ECONOMIES OF SUPERHEATED STEAM IN THE
STEAM TURBINE.

The excellent results obtained with the best types of
steam turbines are due in no small measure to the fact
that they are not subjected to the cylinder condensa-
tion which is a fruitful source of loss in the ordinary
reciprocating engine and the forms of rotary engines
not of the turbine type. When the steam turbine is
steadily at work the interior surfaces are at virtually
constant temperature, and, for this reason, it might be
supposed that the only gain which would result from
the use of superheated steam would be that due to the
increase of thermodynamic efficiency, corresponding to
the wider range of temperature. It seemns, however,
that in the course of investigations carried out at
Sibley College, it has been found that there is an
actual gain of about 1 per cent for every 3° Fahrenheit
of saperheat, which is accommpanied by an increase in
the capacity of the turbine of about 100 per cent for
37° Fahrenheit of superheat. It is considered that the
causes of each of these gains from superheating are iden-
tical, and are due to the removal of the friction which
is present when saturated steam is passing through the
turbine. In the latter case there is a retardation of the
flow of the steam due to moisture in the form of drops
and mist, the moisture clinging to the walls of the
steam passages within the turbine. This explanation
is corroborated by the fact that the gain, as far as the
experiments have gone, is about proportional to the
amount of superheating. Sibley College is to be con-
gratulated on this the latest of many valuable truths
which have been disclosed as the result of the careful
investigations carried on under Prof. Thurston by this
famous engineering school.

TOOL STEEL AT THE BETHLEHEM STEEL
WORKS.

What is probably one of the most extensive tests of
tool steel ever carried- out has recently been made in
the shops of the Bethlehem Steel Company. A special
lathe was set aside for the purpose of experimenting
with tool steel of different makes, with a view to the
selection of a standard for use, and several picked men
were set to work testing the relative merits, not only
of the different tool steels then in the shop, but of all
brands of established reputation. Weare informed by
the company that over 200 tons of steel forgings have
been cut up into turnings on this lathe, and that over
$100,000 has been expended in labor and material alone
in developing a new process for hardening tool steel.
The results of the investigation areof a verysurprising
kind, as may be judged from the fact that the intro-
duction of this process has enabled the company to
speed up the main lines of shafting from 90 to one
of 250 revolutions per minute. As the result of
careful records, made from time to time of the average
amount of metal cut per hour, per tool, throughout
the shop, it was found that the cutting speed had risen
from 8 feet 11 inches in October, 1898. to 25 feet 3
inches in January 15 of this year, a gain of 183 per cent;
and that the pounds of metal removed per hour had
risen from 31 in 1898 to 137 in 1900, a gain of 340 per
cent.

The virtue of the new process lies in the fact that it
gives to the steel the valuable property of retaining a
high degree of hardness even when heated to a visible
red heat, ‘it being possible with one of these tools to
cut steel at a speed so great as to heat up the point of
the tube to redness, and have it continue to cut for
several minutes at this speed, leaving an unusually
smooth finish on the work as well as cautting accurately
astosize.” We are informed that the effect of the new
hardening process, which is applied after the tool has
been dressed on the machine to shape, penetrates to
the center of the steel, even in the case of tools used in
the Bethlehem shops whieh are 4 inches square in sec-
tion. While the standard brands of self-hardening
steel are improved more or less by this treatwent, it is
preferred to use a steel of special composition in order
to get the maximum results. We are free to confess
that the facts as given above would be sufficiently
startling to raise a doubt as totheir accuracy, had they
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come from any authority less qualified to speak on the
subject than the company in whose shop the tests were
made.

O+
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CHINESE ARTILLERY AND THE PRESENT CRISIS.

There would have been less astonishinent expressed
at the strength of the resistance developed by the
Chinese troops if the public, and, indeed, in some cases
the military authorities themselves, had borne in mind
thefact thatforover thirty years Chinahas been making
rifles and heavy cannon in her own arsenals and under
the supervision of European officials. The Engineer,
of London, has recently republished an article which
was written in 1898 by a correspondent who had
recently paid a visit to the Kian-Nan Arsenal, near
Shanghai. These works have been under foreign con-
trol since 1870, and they employ 2,500 men. They are
equipped for making magazine rifles, rapid-fire guns of
small caliber, and heavy ordnance up to 12-inch bore.
A number of fifty-ton 12-inch guns of the Armstrong
pattern have been manufactured there during the past
ten years. The correspondent states that all of the
product, whether it was in the shape of rifles, ma-
chine guns, heavy ordnance or complicated gun car-
riages, had the appearance of being of exceilent
quality. ‘‘ Annually for many years past large quan-
tities of war material have been turned out here, and
what becomes of it nobody knows. It is somehow
absorbed, I am told, without the defenses of China ap-
pearing to be strengthened by the process.” The allied
forces know by bitter experience what has become
of much of this Chinese-made war material, and there
is no question that those thirty years of work in the
Kian-Nan Arsenal will prove to be a most potent
factor on the Chinese side in determining the course of
the portentous events which are now transpiring in
northern China. There isno question that the small-
bore rifle and the machine gun are great levelers of
the vaunted superiority of the so-called civilized over
uncivilized races. Great Britain has found this to her
cost in South Africa, and the allied forces are learn-
ing the same lesson in the valley of the Peiho.

B e e S

A SUGGESTION AS TO STREET SIGNS.

The question of the size, style and position of street
signs, particularly in the larger cities, touches very
closely the daily life and comfort of the citizens; while to
the visiting stranger the provision of conspicuous street
signs is a positive necessity whether his stay in the city
be for business or pleasure. We sincerely hope that
there are no large cities in this country that are worse
supplied in ‘this respect than New York. During the
Strong administration a serious, and, as far as it went,
very successful attemmpt was made to supply New York
city with suitable street signs, and manyof the prin-
cipal thoronghfares were equipped throughout with
special sign-lampposts containing the name of the
street and the number of the nearest house or build-
ing. For reasons best known to the members thereof,
the present governiment of the city has seen fit stu-
diously to ignore this admirable provision, and the
sign-lampposts have been allowed to fall into disuse or
decay, until probablyone-half of them are now nissing
from the street corners. If the present city adminis-
tration is anxious to obliterate these street signs, the
least they can do is to offer some decent substitute in
their place ; and they surely would not have to seek
far for a suitable sign. We notice in a recent issue of
Municipal Engineering a letter from Mr. C. H. Topp,
City Engineer of Victoria, B. C., stating that that city
is making use of large-letters, countersunk into the
concrete walks within the stone curb, the name of the
thoroughfare being inserted parallel with the street,
and within a few feet of the corner. The device has
obvious advantages, and if it were used in conjunction
with elevated signs, it would afford all the direction
that could be desired. Although sidewalk signs would
scarcely be sufficient to meet the necessities of street-
car travelers, they would form a very effective sign
for pedestrians.

THE LEADING RAILWAY SYSTEMS OF THE
UNITED STATES.

The process of absorption of smaller concerns by
large corporations is fully as marked among the rail-
roads as it is among the great manufacturing indus-
tries. The growth in mileage of the largest roads is
truly phenomenal, and it will surprise our readers to
learn that upon thiscontinent there are three separate
systems, each of which has a total mileage which
is almost half as great as the total mileage of Great
Britain. The largest aggregation controlled by any
one company is that of the New York Central Rail-
road, which totals 10,410 miles; making a very close
second is the Pennsylvania system with 10,392 square
miles, while the great Canadian Pacific Overland
route and connections total 10,018 miles. Another
traus-continental line of almost equal size is the South-
ern Pacifiec, which owns and controls 9,362 iiles.
There are four companies controlling from 7.000 to
9,000 miles ; seven companies controlling from 5,000 to
7.000 miles ; three companies from 3,000 to 5,000 miles,
and nine colupanies controlling from 2,000 to 3,000
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miles of track, the total mileage controlled by
twenty-eight companies being nearly 150,000 miles. Of
the five great trans-continental companies,the Canadian
Pacific and the Southern Pacific with over 10,000 and
9,000 miles respectively are by far the largest. The
Atchison, Topekaand Santa Fe comes next with 7,880
miles, followed by the Union Pacific with 5,584, the
Northern Pacific with 5,449, and the Great Northern
with 5,201 miles of track.
—_———r————————

THE ENTRANCE TO THE MISSISSIPPI RIVER.

It is a fact, perhaps not generally known, that one
of the principal objects which led to the purchase of
Louisiana in 1803, was to obtain control of the out-
let to the great central basin of the Mississippi River
with its 15,000 miles of navigable waterways. Com-
mencing in 1837, the government of the United States
made at different times more or less serious efforts to
increase the depth of the channels at the delta
mouths, which ranged from 8 to 15 feet. The results
obtained, however, were not permanent. It was in
May, 1875, that Congress awarded a contract for the
deepening of the Southern Pass to the late Captain
James B. Eads, for a sum of $5,250,000, payments on
which were to be made only as results were secured.
In the face of natural difficulties and political opposi-
tion, which would have staggered a less resourceful and
resolute man, Captain Eads verified the correctness
of his theories by securing a channel 26 feet deep
and of 100 feet surface width. This channel has been
maintained and is still available for navigation ; but
the twenty-five years’ contract having now expired by
limitation, and the draught and size of vessels having
greatly increased in the interim, the country is con-
fronted with the problem of immediately providing
additional channel facilities.

On June 7 of last year, the Board of Engineers re-
ported a project for securing a channel of 35 feet depth
and adequate width through the Southwestern Pass of
the Mississippi River. 'The plan consisted of two
parallel, straight jetties, placed 2,400 feet apart, which
were to comience on the seaward slope of the bar and
in about 30 feet of water, and to extend forabout seven
miles up the pass, the total estimated cost of this im-
provement being $13,000,000, while the estimate for the
extension of the jetties and for maintenance is equal to
an interest of three per cent on $13,000,000 more. The
plan being purely a tentative one, a second board was
appointed, which on January 11 of this year ad-
vised that the main reliance should be placed upon
dredging, assisted by a bottle or coffin-shaped plan of
jetties which would aid in maintaining the channel.
These: jetties were to be about three or four miles in
length; were to extend out to the 20-foot depth of
water on the outer slope of the bar; and their distance
apart was to vary from 7,000 feet at. their greatest
diameter to about 3,000 feet at the seaward entrance.
It is evident that a national work of improvement of
this magnitude, costing, according to the first estimate,
$26,000,000 for construction and maintenance, should
receive, as regards its engineering features, the fullest
investigation before a pile is driven or a yard of sand
removed.

The problemn of maintaining a channel at the en-
trance toariver like the Mississippi, which bringsdown
annually and deposits at its mouth enormous volumes
of sand, has been the subject of a vast amount of
study and careful experiment by engineers who, like
Captain Eads, have made a specialty of this class of
work ; and the elements of the problem are fairly well
understood by the publicat large. As long as the
effluent waters maintain a certain velocity,the silt is car-
ried along in suspension ; but as soon as the outfiowing
waters spread out at the river mouth, the current be-
comes slack and the silt is deposited, choking the chan-
nel and reducing its navigable depth. The contour of
a natural channel, such asthe Southwestern Pass of the
Mississippi, shows a decreasing depth until a minimmum
is reached at the crest of the bar, which will usually
be found extending approximately at right angles to
the course of the channel, and parallel with the sea-
coast. After passing the crest of the bar, the depths
decrease somewhat rapidly to deep water. The ob-
ject of parallel jetties is to confine the effiment waterand
cause it to flow with sufficient rapidity to keep the silt
in suspension until it is carried past the mouths of the
jetties and out to deep water beyond the bar. Unfor-
tunately, a parallel jetty system fails in two particu-
lars. In the first place, it merely pushes back the bar
further seaward, necessitating the constant extension
of the jetties to cut through the fresh bar thus formed;
and, in the second place, it not infrequently occurs
that an inner bar is formed within the jetties themn-
selves.

We have recently received from Professor Haupt,
whose work in connection with rivers and harbors is
well known, a pamphlet in which he suggests an alter-
native scheme for the Mississippi River improvement
which is well worthy of consideration ; particularly
as its principles are based upon the laws which gov-
ern the ccnforimation of the natural bars and channel
ways of rivers. The whole paper, which is accompani-
ed with illustrations and diagrains, is published in the
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current issue of the SUPPLEMENT, and only a brief
description of the principles advocated is possible
here.

According to Mr. Haupt, there are other agencies at
work in a stream besides the mere volume and velocity,
which tend to create and maintain deep channels, as
may be seen by a study of the bed of the Mississippi
River at the delta. It is found that wherever the
course of the river passes from a tangent to a curve,
there is an immediate increase in the depth of the
channel, which will be found to follow closely the con-
cave bank. Not only is a deep channel formed close to
the concave bank of the river, but the silt is thrown
over to the convex shore, which shallows gradually
from the point of greatest depth to the opposite bank.
The sand is continually being washed out from one
side of the river, and thrown up on the other. It is
claimed by Mr. Haupt that if these natural conditions
were reproduced at the Southwest Pass by building a
single jetty with a curve of normal radius, the same
results would be obtained. The outflowing and in-
flowing water impinging upon the jetty would main-
tain a constant depth of water in its proximity, and
the surplus water would flow at reduced velocity over
the collateral bank, depositing the silt and forming a
shoal which would answer the purpose of an artificial
jetty. ‘‘A single, concave, curved jetty so placed as
to encroach gradually upon the path of the stream,
produces a compression which causes deflection of the
water and deep erosion of the sand, tbereby creating
a channel parallel to the axis of the jetty, and also
building a natural levee by the lateral transportation
of displaced material.”

The proposed jetty would start from the eastern
point of the Southwestern Pass; and would extend
nearly two miles in a practically straight line, parallel
with the axis of the flow of the river, and at a proper
distance from it ; thence it would curve to the north-
west, with a radius of 414 miles, for a distance of about
2 miles and end at the 30-foot depth of water on the
outside of the bar.

It is estimnated that the depth of water which would
be attained by a reaction jetty of this type would be
40 feet. Having in view the enormous cost of either of
the plans suggested by the Boards which have reported
upon this project, there can be no question of the
superior economy of Mr. Haupt’s single-jetty system.
If, after the jetty was completed, it was found that,
owing to unexpected conditions outside the river
mouth that did not exist in the river itself, the reac-
tion theory did not hold, it would still be possible to
obtain all the advantages of the other system by build-
ing another jetty parallel, and concentric to the first.
Itis not likely that if it were found necessary to com-
plete it as a double jetty, the slight curvature would
produce any harmful effect upon the structure.

P
-

IRRIGATING THE SUGAR PLANTATIONS OF HAWAII,

Sugar is the paramount staple of tlie Hawaiian
Islands. In 1898 the amount produced equaled 2,224,-
825 short tons, and with the opening of projected new
plantations the production will be doubled. With the
absorption of the country by the United States, and
continuance of the present comimercial conditions, the
industry is favorably affected. There are now forty-
nine incorporated companies, with a paid-up capital of
$68,812,000.

The Hawaiian Islands are peculiarly adapted to the
cultivation of the cane. The climate is semi-tropical.
The soil, volcanic, of exuberant fertility, and the
rainfall—an essential feature—copious and fully ade-
quate to the enormous requirements of the plant; the
quantity necessary for the cultivation of the sugar
cane is prodigious. Upon the Oahu plantation, near
Honolulu, there are thirty-six artesian wells, 12 inches
in diameter, varying in daily capacity from 1,000,000 to
2,000,000 gallons, all required to supply the plantation
of 10,000 acres. Every day 10,000,000 gallons are neces-
sary for each 1,000 acres. Twelve vertical inches of
water each month have to be pumped on these thirsty
fields, which have to be flooded every ten days. The
present yield of this plantation yearly is 18,000 tons,
which ultimately will be increased to 40,000 tons.

Though the annual rainfall of the island of Oahu is
70 inches, dependence is placed upon the wells alone.
The soil of all the islands has a foundation of porous,
volcanic rock, over which has been deposited seven or
eight feet of loam, the product of ages of decaying
vegetation. It is consequently easily drained and
quickly absorbs the heaviest rainfall. A few hundred
feet below the surface are inexhaustible supplies of
water, and at no time have the wells failed to pour
forth their wonted streams or to become reduced in
their normal level. Even when the surface rainfall
has been less, the wells have never yet been affected in
the least.

Taking three of the best known plantations of the
island of Oahu—Oahu Sugar Company, Ewa Planta-
tion. and Waialua Agricultural Company, aggregating
50,000 acres—the total number of pumping plants are 24;
wells, 108 : and the daily amount of water required,
196,000,000 gallous, pumped to a height of 530 feet in
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some instances, and from that down to levels as low as
60 feet. In the island of Oahu there are altogether 209
artesian wells, supplying yearly 44,000,000,000 gallons,
and scientific calculations prove that, deducting the
natural loss from surface drainage and evaporation from
the 600 square miles of the island, at least four-fifths of
the yearly surface rainfall passes away without render-
ing any service to agriculture whatever,

The opening up of the new Olaa plantation, on the
island of Hawaii, has demonstrated the existence of
huge reservoirs on the slopesof the volecanoes of Mauna
Loaand Mauna Kea, fromm which an immense and in-
exhaustible flow of water is to be obtained. The plan-
tation embraces 19,500 acres, located on the east side of
the island, and encloses a strip 4 X 15 miles in dimen-
sions, at an altitude ranging from sea level to a height
of 2,000 feet. The average annual rainfall varies froin
160 to 200 inches. Along the slopes are found swampy
places, where the interior waters have appeared above
the surface, and occasionally flowing springs, suggest-
ing hidden sources of water supplies. Exploration re-
vealed a promising site for tunneling into the side of
the mountain, and soon a great increase in the flow
was encountered.

The use of dynamite demolished the walls of the
reservoirs, and great floods of water resulted. No. 1,
tapped May 15 of the present year, has regularly sup-
plied 5,750,000 gallons daily, and No. 2, 4,250,000 gal-
lons. United, these streams will be conducted to the
mill of the plantation by ailume and used in transport-
ing cane from the highest portions of the plantation to
the site where it is manipulated, a distance of 15 miles.

The enormous rainfall of the island of Hawaii, coin-
pared with others of the group, is easily explained.
The evaporation is great, and the humid air, driven
by the prevailing northeast trades against the lofty
range of mountains, of which Mauna Loa, 13,675 feet,
is the dominating summit, is condensed by the extremne
cold of these high altitudes and falls to the ground.
The reservoirs are great bubbles in the earth formed
during voleanic eruptions.

The discovery of these water reservoirs has greatly
stimulated sugar planting in Hawaii.

————

NEW FORM OF CELLULOSE.

A new form of cellulose has been recently discovered,
which possesses muany valuable properties. The chemi-
cal designation of this new body is the soda salt of
celiulose—xanthogenic_acid ; it is often designated by
the name xanthate of cellulose, or viscose. The dis-
covery of the body is due to the researches of Messrs,
Cross, Revan and Beadle, the fundamental action being
that of the alkali upon celiulose ; these have no action
if they are sufficiently diluted with water, and have no
other effect than that of bleaching the cellulose ; when
concentrated, 1n:owever, they act energetically and give
a weli-defined compound of cellulose and alkali. In
order to obtain the viscose from an alkali-cellulose, the
latter must be submitted to the action of carbon disul-
phide. A cowmbination is formed, and the body at first
swells up, being converted by degrees to a gelatinous
mass, which gives a homogenous solution in water.
The process is thus very simple ; the cellulose is tritu-
rated in a mortar, while still somewhat wet and in
short fibers, with soda lye, which is poured in little by
little. The matter -is then placed in a closed vessel
with a small quantity of carbon disulphide for three or
four hours, to obtain the viscose. This body some-
what resembles glue in appearance, being more or less
thick, according to the quantity of water it contains;
it is remarkable for its viscosity, whence its name. It
is strongly colored, but the coloration may be changed
by the addition of pigments. The property of vis-
cose which makes i: of especial value, is that at the
end of a certain tiime, often but a few hours, it forms
an insoluble gelatinous mass, which becomes compara-
tively hard and washes perfectly. It mmay be moulded
into different forms or spread in a thin layer upon
wood, paper, fabrics, etc. The various uses of this
product are apparent ; the insolubility of the varnish
may be increased by dipping it into a concentrated
solution of salt, alum, ete. It is probable that viscose
will render service in the fabrication of artificial leather
or vegetable silk.

L

INTERNATIONAL MINING CONGRESS.

One of the most interesting of the international con-
gresses held at Paris has been that relating to mines
and metallurgy ; its president was M. Haton de la
Goupilliere, Inspector-General of Mines. The open-
ing and closing sessions were held in the Palais des
Congres of the Exposition, and the remainder at the
rooms of the Société d’Encouragement de I'Industrie
Nationale. A large number of delegates from the dif-
ferent nations were present, and from an industrial
point of view the results of the congress have been
considered of great importance. In the opening ad-
dress the president referred to the great progress real-
ized in the metallurgy of iron and steel, and co-opera-
tion of the different sciences in the final results, of
which the expression was to be found in the numerous
reports which had been prepared to serve as a base for
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the discussions. Among the papers of especial interest
may be mentioned that of Prof. Weddind, of Berlin,
who treated the magnetic separation of ores. M. Hu-
bert, Chief Engineer of the Belgian railroads, gave the
results of the progress accomplished in the direct use
of blast furnace gases in the production of motive
power. M. Babu, Professor at the Paris School of
Mines, showed what had been realized in the manufac-
ture of special steels with manganese, chromium,
nickel, ete. A remarkable study was presented by M.
Hartmann, Chief of the Artillery Works near Paris, re-
lating to the phenomena which accompany the defor-
mation of metals when worked. The different studies
of coke furnaces are worthy of note, and those on the
mechanical installation of metallurgical works, trans-
portation of slag, methods of charging and discharg-
ing raw material and products, the use of electricity in
mines, and others. M. Bousquet, a prominent engi-
neer of the South African region, made a communica-
tion of great interest on the progress of the metallurgy
of gold and the cyanuration of ores in the Transvaal.
In order to handle the large amount of material which
was presented, the congress was divided into special
sub-sections for the study of the various mining and
metallurgical questions ; the reports on the different
subjects were prepared in advance, in order to give an
exact basis for the discussions and to limit them to the
essential pointe. The resumé of the reports and dis-
cussions of the congress will give an exact account
of the present state of these industries.

—_—————e i ——

DEATH OF DE WITT CLINTON HASKIN.

DeWitt Clinton Haskin died July 17, 1900, at Buffalo,
N.Y. He wasborn in 1824 and after varied adventures
in his early career, he started to build the California
Pacific Railroad line, connecting the city of Marysville
with San Francisco ; a short line connected Sacramen-
to with the main line. He then built the California
Pacific Railroad line, which was completed in 1869, after
which he becamne engaged in mining in Utah. In 1872
he came to New York and while crossing the Hudson
River during a fog he realized the advantages of a tun-
nel under the Hudson. He imnmediately began opera-
tions for the construction of such a tunnel, the nature
of the material being a fine quicksand silt. He found
that methods different from those adopted at that
time would have to be used. He conceived the idea of
utilizing compressed air to balance the weight of the
water and silt until masonry could be put in. He
then took out patents covering the pneumatic pro-
cess. His idea at that time met with great opposi-
tion by those familiar with tunnel construction. Af-
ter years of persistent effort Mr. Haskin demonstrated
that his plan was practicable, although the work was
never completed, owing to financial complications.

-

CAVIAR.

Two distinet varieties of caviar are manufactured in
Russia, the granulated and pressed forms. The granu-
lated form is obtained by passing under pressure
through a fine-meshed sieve ; the small eggs pass intact,
but the envelops are retained in the sieve. To these
pure salt is added in the proportion.of #; or 74 ; it is
intimately mixed with the eggs by means of a kind of
wooden spoon. The caviar is then ready for consump-
tion ; it is packed in round metallic boxes of 114 to 5
pounds, enveloped in parchment for transportation.
The pressed caviar keeps better than the granulated
form. To obtain it the fresh caviar is treated with a solu-
tion of salt at 25° Baumé until the eggs have acquired a
certain degree of hardness. This operation requires con-
siderable skill and experience ; if allowed to stay in the
solution too long, the caviar will be toosalty, and if not
long enough, the eggs cannot be preserved. The caviar
is then put into small sacks, which are pressed under a
screw-press to drive out the excess of salt. It is packed
in bharrels containing up to 1,000 pounds, or left in the
original sacks, which measure 8 by 20 inches. The
average export of pressed caviar for the three years, 1896
to 1898, has been more than 3,000 tons, representing a
value of $1,400,000.

st
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TELEGRAPH LINE IN GERMANY.

In Germany the establishment of a new telegraph
line between that country and England has been con-
sidered, and an addition of $500,000 to the budget has
been demanded for this purpose. Since the laying of
the fourth cable in 1896 the number of telegrams has
continued to increase, this number being 1,867,868 in
1895 and 2,465,613 in 1899. As a result, the crowding of
the lines has been prejudicial to the commercial in-
terests, and accordingly the establishment of a fifth
line was found necessary. The new cable, of four con-
ductors, will start from Borkum and end at Bacton,
Norfolk ; it will be constructed and laid in concert
with the British telegraph administration, and will
unite all the most recent improvements in the tech-
nique of submarine cables. The expense will be sup-
ported in common, except for the junection lines pro-
ceeding from - the terminal stations, which will be
borne by the respective governments.
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A CURIGCUS CASE OF SKIN-SHEDDING.

A resident of Clark County, Missouri, Mr. 8. O. Bus-
kirk, has shed his skin annually since his birth,
which occeurred in 1850. He is well-built, robust and
agile, and was never ill. He takes very little medicine
for the annual attacks when his epidermis is shed.
Physicians have tried to prevent this exfoliation, but
they have been unsuccessful, and Mr. Buskirk, notwith-
standing the fact that the operation is disagreeable
and debilitating, has decided that he will not make
any more attempts to prevent it by medical means.
'I'he operation requires several days, and for the last
five years has begun exactly on June 27. Prior to that
time it came either in July or August. Abouta month
is consumed in discarding the old cuticle and the
appearance of the new. During this time the finger
and toe nails become loose and are discarded, new
nails come in, and more time is required in growing
the nails to maturity than is ordinarily needed. After
the old skin has been shed he says that he feels like
a boy of eighteen. The discarded cuticle looks like
thin, white rubber gloves.

Our photographs show the remarkable peeling of
the hands. The peeling begins at the root of the fin-
gers and gradually spreads in all directions. The
hardened skin begins to break away from the new
skin which is forming underneath, and if it is tapped
with a lead pencil it gives off a sharp sound like that
caused by striking a piece of celluloid or stiff leather.
By opening and closing the hands often the skin parts
along the edge, and then by helping along the process
with a penknife, the piece comes off whole. He has
several interesting souvenirs in the form of patches of
skin which he has shed from his hands and feet at
various times, and in every instance they present per-
fect outlines of the members from which they come.

The thicek, callous-like skin from the hands retains
its lines, and this remarkable case tends to disprove the
entire theory of palmistry, being evidence that the
lines of the hands change with time and are not un-
alterably preserved, as has been supposed. A piece of
the skin taken from his right hand when he was ten
years old shows that the general conformation of the
lines correspond with those of his hand to-day. Still,
the new lines are longer now than then, making al-
lowance for the growth of the member as a whole.
Fully a third has been attached to the length of the
famous *‘life” line. Evidently nature had decided
to increase Mr. Buskirk’s span of life. This is not
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fastening that holds the motor in place. The great
feature of this motor is the construction of its bear-
ings, which are so arranged that it has a large
amount of bearing surface and still is less than 4
inches wide over all, which permits of its being placed
between the cranks of any ordinary road wheel.

By examining the photograph marked 1, the posi-

A CURIOUS CASE OF SKIN-SHEDDING.

tion of the motor is clearly seen, it being located in the
angle of the frame in front of the seat post and just
above the hanger sprocket. The motor resumes the
same angle as the seat post tube, and is fastened to it
at the back of the base and also at the back of the
cylinder.

The pedal side of the rear hub is fitted with a coaster
brake, the motor side being fitted with a 32-tooth
sprocket, 1-inch piteh, and 34-inch wide. The sprocket
on the motor has five teeth, which allow the same to
revolve 6 times to one turn of the rear wheel. As the
rear wheel is 28 inches in diameter, the motor runs a
little over 2,300 revolutions per minute when the cycle
is making 30 miles an hour.

The valves and ignition device of this motor are cor-
rectly proportioned and carefully made, and with the
chain removed from the motor, it will reach a speed of
5,000 revolutions a minute without missing an explosion.
The motor chain may be adjusted by moving the rear
wheel back and forth in the jaws in which it hangs,
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cells of dry battery, which are only 14 inches in di-
ameter by 1% inches long, and weighs complete, case
and all, 114 pounds. A coil and a set of these batteries
will last nearly 500 miles, which is an item that de-
serves some notice, as it saves carrying the bulky
batteries ordinarily used, which weigh from 12 to 15
pounds.

On the rear of the saddle post may be seen the fuel
tank, which holds a quart—the amount of fuel that
we have found necessary to run nearly 100 miles. The
fixture to be seen on the right-hand side below the fuel

-tank is the carburator, which is of the vaporizing type

and is automatic in its operation. It can always be
depended upon to give the right mixture of gas and
air, and as much as the engine can use at all times.
It is securely fastened to the seat mast by a suitable
lug.

The fixture to be seen on the left-hand side of the
cylinder is an air-scoop, which sends warm air to the
carburator. At the rear of the seat mast, between the
base of the motor and the rear wheel, may be seen the
muffler, which is made from brass tubing, 2 inches in
diameter and 7 inches long, and is lined with asbestos,
being perforated with a number of small holes on
either side. The muffler is very efficient, inuffling the
exhaust so that it can scarcely be heard. It will be
noticed that the makers have used the seat post tube
to convey the exhaust from the cylinder to the muffler,
the exhaust passing into the tube from the ecylinder
through the fitting by which the upper part of the
motor is connected to the frame. Thissaves the use
of a separate exhaust pipe, which would be in the
way, and help to make the machine appear compli-
cated.

On the top tube, just above the spark coil, are lo-
cated the handles by which the machine is operated,
two in number, one on either side. The handle on the
right-hand side is connected to the ignition timing de-
vice, as may be seen by a steel rod which seems to
leave the bottom of the spark coil in Fig.1. By rais-
ing and lowering this handle the ignition may be
varied to take place at any point from the beginning
to & stroke, and with the gas full on, this will vary
the speed from the fastest clip down to 8 or 4 miles an
hour. The handle on the left side operates a valve in
the gas pipe between the carburetter and the motor,
and with this the speed may be varied to either ex-

treme, or the motor entirely shut off.

altogether surprising, as his father is now one
hundred and three and his grandfather died at the
age of one hundred and ten years.

s R

THE MARSH MOTOR CYCLE.
BY ALONZO R. MARSH.

The Marsh motor cycle, of which the accompa-
nying photograph (Fig. 1) is a good illustration,
weighs, when ready for the road, 60 pounds.

The motor, shown in the engravings Figs. 2
and 3, is of the four-cycle jacketless type, using
gasoline as fuel. It weighs 20 pounds, is 14 inches
high by 4 inches wide. The crank case is 7 inches
in diameter. The cylinder is 1% inches in dia-
meter and 214-inch stroke. The outside or circun-
ferential part of the crank case or base is an
aluminium casting, carefully machined to receive
the cylinder and the side disks. The latter are
made of steel and contain the bearings. This
base is fitted with a filler conveniently located on
the front side above the center, through which
the lubricating oil is admitted. It also hasa drip
in the bottom, through which this oil may be

The grip on the right-hand side of the handle
bar operates a switch, by which the motor can be
instantly shut off, by sinply turning # of an inch.

To start the machine, first place the handles,
gas and ignition in mid-position, then mount the
same as the ordinary bieycle. Upon regaining
the balance, turn the switch grip, the motor then
takes hold, and feet may be allowed to comne to
rest at the position which best suits the rider.
The speed may then be regulated by means of the
gas and ignition-handle as best suits the operator.

This motor cycle is the result of considerable
hard work, the experimenting covering a long
period. First, the motor was hung over the front
wheel and fastened to the fork sides, and was
found to be very immpracticable. The extra weight
being placed so high, and as it had to be turned
every time with the handle bar, it made the ma-
chine very hard to steer, especially going slow in
a bad place, or among teas in a crowded street.

Next the motor was tried behind the rear wheel
on a line with the hub, but it was found impossi-
ble to fasten it securely without adding almost as
much tubing as was necessary in the main frame,

charged.
By looking at Fig. 2, which is a side view of the
motor, it will be seen that the cylinder,

Figs. 2 and 3.—DETAILS OF ENGINE.

which, besides the extra expense, makes the ma-
chine very ungainly in appearance. At this point
a machine was examined that had the

which is made of cast-iron with the usual
corrugations, is fastened to the base with
8ixX screws.

At the extreme left is the ignition plug,
which screws into the combustion cham-
ber. The fixture, which may be seen
directly under the plug, is a lug by
which the upper part of the motor is
fastened to the seat post, and through
which the exhaust passes on its way from
the eylinder to the muffler. Directly on
top of the combustion chamber may be
seen the casing of the induction valve,
which is nickel-plated, while directly
under the combustion chamber may be
seen the exhaust valve-stemm and the
spring which closes the same. The fix-
ture on top of the cylinder is the com-
pression relief-valve.

On the left-hand side of the motor

motor placed in the space occupied by
the crank hanger of ordinary cycles, and
without pedals. This machine, when
once started, and when running be-
tween 10 and 30 miles an hour, worked to
perfection, its only drawback being to
get it started, even on the level, as you
had to make a run with it and then
mount, and at the same time be start-
ing the motor. If the motor missed
either of the first two or three explosions
it would stop, and the operation would
have to be repeated sometimes six or
eight times before the machine could be
gotten under way, it being almost im-
possible to start up hill. After having
had the aforementioned experience, and
having studied the matter thoroughly,
it was seen conclusively that the only
way to place the motor from any prac-

are located the gear and cam for operat-
ing the exhaust-valve and also the ignition
device. These are inclosed in an oil-
tight case. On the left-hand side is the sprocket which
drives the rear wheel. In Fig. 2 may be seen, on the
left of the crank case, a flat projection. This corres-
ponds to a lug on the seat post tube, and is tapped to
receive four 4-inch screws, which is a part of the

Fig. 1.—MOTOR BICYCLE.

while the pedal chain is adjusted by turning the ec-
centriec around in the bottom bracket.

The cylindrical box to be seen in the forward part of
the frame is the spark eoil, while the tube on the top
of the frame, just forward of the saddle, contains four

tical point of view was in the angle of
the frame just over the crank hanger,
in which it would have a solid founda-
tion comparatively low down and high under the rider.
The trouble was then to make the motor narrow
enough to go in this space without sacrificing its wear-
ing surface. The designer finally succeeded in making
a motor that, taking the initial pressure of the explosion
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to be as high as 600 pounds, has bearings of the same
proportions as the best marine practice in steam en-
gines, and to be of the aforementioned width. After
having run this motor over 1,000 miles it was taken
apart and carefully examined. Not the slightest sign
of wear could be noticed, and it is believed that this
motor will last from eight to ten years, with ordinary
use and reasonable care. This ma-
chine will carry any rider of average
weight from 3 to 30 miles an hour
and up any ordinary hills, without
the use of the feet.

e —— e —
NEW FORM OF ELECTRIC
AUTOMOBILE.,

This automobile was constructed
by Mr. D. L. Davis, superintendent
of the Salem Electric Light Com-
pany, of Salem, O., who has been
engaged in work upon it for the
past thirteen months. Its trial trip
has been made. and we are told it
proved most satisfactory in its work-
ings.
ideas have been carried out that
are departures from those adopted
by the American manufacturers of
horseless vehicles. This new auto
has a wheel base of 54 inches, and,
owing to its different construction
from other vehicles, its body is
small and lower than customary,
and the batteries of 40 cells are be-
low the axle line, thus doing away
with the clumsy and top-heavy ap-
pearance of many horseless vehicles.
The wheels are of steel, with heavy
rubber tires inflated. Two springs
only are used, one on either side of
the body and directly beneath the
passengers. This feature proves a
success, as the carriage is easy rid-
ing. In the application of power is
where the auto differs radically
from American machines generally.
The power is supplied by two one-
horse electric motors, which are con-
nected with the front wheels, work-
ing independently of each other. The vehicle is also
steered by the front wheels, which swing on pins close
to the inside of the wheels, carrying the motors back
and forth with them, the connection being made with
brass contlact plates which allow for the swing of the
wheels. The frame work is of tubing, which is carried
from the body up to the top of front axle, and through
this tubing is carried the wiring from the batteries to
the motors. The brake is stationary, the wheels being
drawn up to the shoe when brake is applied. The
reversing lever also applies the brake. The general
appearance of the vehicle is handsome, owing to its
compact construction. Its weight is about 1,400
pounds.

-
-
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THE MOST POWERFUL LOCOMOTIVE EVER BUILT.

Judging from the accompanying illustration of the
latest locomotive to hold the record for size, weight,
and power, there is at present no evidence that we
have reached the limit of possibilities in these gigantic
engines. One would have thought that with a limita-

In the construction some new v = W
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tion of gage of 4 feet 814 inches, and of height of 15 to
16 feet, the extreme size had been reached in such
engines as were built by the Baldwin Company for the
Lehigh Valley road, or by the Brooks Company for
the Illinois Central Railroad. Yet a comparison of the
principal dimensions of these two engines, and of the
big locomotive constructed for the Union Railroad

[
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NEW FORM OF ELECTRIC AUTOMOBILE,

COMPARISON OF RECENT POWERFUL LOCOMOTIVES.

Railroad.........:. P.B. & L. E.|Union Rail [Illinois Cen-
road tral Lehigh Valley

Builders.. .. ...... Pittsburg | Pittsburg Brooks Baldwin
Size of cylinders...| 24 x 82 in. | 23 x32in, | 23 x 30 in. (18and 830x 30_11:
Total weight.. ... 250,300 1b. | 230,000 Ib. | 232,200 1b. | 225,082 Ib.
‘Weight on drivers,.| 225,200 |b. | 208,000 1b. | 195,200 Ib. 202,232 1b,
Total weight of en-

gine and tender| 391,400 1b. | 834,000 1b. | 364,900 Ib. 346,000 1b.
Tractive power T

based on 25 per

cent of adhesive

weight......... 56,300 1b. | 52,000 1b. | 48,300 Ib. 50,558 1b.
Net hauling capa-

city on level at

10miles per hour| 7,847 tons | 7,261 tons | 6,717 tons 7,040 tons
Ratio of tractive

power to adhes-

ive weight...... 4 4 4 4
Percentage of ef-

ficiency ... .... 100 ®5 85'6 898

101

shortly afterwards, with the engine now under dis-
cussion, shows that the growth in size and power of the
biggest freight locomotives still proceeds apace, as mmay
be judged from the accompanying table.

Engine No. 150, which is herewith illustrated, was
the first of the large engines of this class to be finished,
and it is, by a considerable margin, the largest and
most powerful locomotive yet
built. These engines will be used
in hauling exceptionally long,
heavy trains of ore and iron at
moderate speeds. The net hauling
capacity on a level and nearly
straight track is 7,847 tons, which
is equal to the capacity and speed
of a fairly large freight steamer of
the present day. When the engine
is working up to its full power, the
drawbar pull is 56,300 pounds, or
a little over two tons greater than
that of the big Union Railroad loco-
motive which comes next to it in
power.

The total weight of the engine
alone is 125 tons, and of the tender
70 tons, the total weight of the
engine and tender being thus only
5 tons short of 200, or fully equal
to the weight of an average passen-’
ger train. The boiler is of excep-
tional size, measuring 88 inches in
diameter at the throat-sheet. There
are four hundred and six 2!4-inch
tubes in the boiler, each measuring
15 feet over the sheets, and the total
heating surface in the tubes is 3.564
square feet. The heating surface
in the firebox is 241 square feet and
the grate area 26'8 square feet. The
total heating surface is 3,805 square
feet. The driving journals, on the
front intermediate, and back axles
measure 9 by 13 inches, while the
main driving journals measure no
less than 10 by 13 inches ; the main
crank pin, moreover, is 734 inches in
diameter by 8 inches in length.
The cylinders are 24 inches in diam-
eter by 32 inches in length, and in themselves are
as big as many a small stationary boiler ; while the
piston rods have a diameter of 415 inches. The tender
has a tank capacity of 7,500 gallons and carries 14 tons
of coal. Big as this engine is, we suppose it will only
be a matter of a few months before its dimensions are
surpassed. Just in what direction the increase can take
place it is difficult to say, as the width over the cylin-
ders and the height of the smokestack must have
about reached the limit of the loading gage. Any
considerable increase in size must necessarily take
place in a longitudinal direction.

il —

BREAKAGE of propeller shafts at sea costs an immense
sum annually in salvage. Mr. Justice Barnes, of the
British Admiralty Court, said recently that during the
past two yéars the amount awarded by that court for
salvage of steamers thus crippled was £135,406, while
the total awarded in other cases of salvage amounted
to only £95,630.

1

THE LARGEST LOCOMOTIVE IN THE WORLD—RECENTLY BUILT FOR THE PITTSBURG, BESSEMER, AND LAKE ERIE RAILROAD.

Cylinders. 24 % 82 inches: drivers, 54 inches diameter; steam pressure, 220 pounds; diameter of boiler, 88 inches; total heating surface, 3,805 square feet; weight of engine, 125 tons; weight of tender, 70 tons; tractive power, 28 tons;

net hauling capacity on the level at 10 miles per hour, 7,847 tons,
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Sorrespondence.

Single-Ralil Storage Battery Motor,
To the Editor of the SCIENTIFIC AMERICAN :

With reference to the instruction and description of
the ‘‘ Single-rail Storage-battery Motor” given in your
issue of June 2, 1900, will you kindly allow me to
state that for the rolling-stock shown and deseribed
therein, that is, with the wide tired road wheel on one
side for balancing purposes, I hold Letters Patent No.
641,732, dated June 25, 1895, for the United States of
America, and consequently the construction or use of
such rolling-stock without my permission is, and would
be, an infringement of my patent.

The difference between the two systems mentioned
in the particulars furnished you by Mavor & Coulson,
of Glasgow (who are, I have noted, the builders of
the motor car shown in your illustration), as being em-
ployed in South America and India, respectively, is
that while iy patented system admits of trains, of
trucks and passenger cars being worked by any kind
of power, whether animal, steam, electricity, com-
pressed air, or any other, the system used in South
America requires every truck, whether it be full or
empty, to be balanced by a man or animal of some
description, and without such assistance no other
power than animal, and that to every truck, can be
utilized with it!

So far from either system being, as stated, ‘‘a form
of the well-known Decauville system,” that gentlemnan
(Mr. Decauville) has had no more to do with its inven-
tion than Adam, as the system now in use in South
America was invented and worked by me at Dibru-
gark, Upper Assam, India, so far back as 1881, and 1
abandoned it because of the impossibility of one or a
pair of animals dealing with more than one truck,
whether full or empty, at a time.

CHARLES EWING.

Adyar, Madras, India, July 11, 1900.

THE MANUFACTURE OF MECHANICAL RUBBER
GOO0DS.

Less than two centuries ago rubber was known only
to habitues of museuins, and merely as a natural pro-
duct having curious and interesting properties. To-
day, seeing that it has worked something of a revolu-
tion in the industrial arts, and has so greatly promoted
our manufacturing and commercial interests, it must
be reckoned as an indispensable factor of our material
progress. It has contributed so largely to many of the
achievements of mechanical science that a world of in-
terest naturally attaches to the different processes
through which the crude rubber is passed, before it
can be made available for engineering or mechanical
uses.

Many and varied are the purely mechanical uses to
which rubber is put. Contrary to a quite general but
erroneous impression among persons unfamiliar with
rubber manufacture, rubber is not melted but is
moulded or pressed into a great number of different
shapes, that are made flexible or inflexible according
to the use for which they were designed. Belting and
packing for machinery, all kinds of garden, fire, and
suction hose, moulded and perforated door mats, tiling,
ete., represent some of the common produets in which
rubber is the basis.

WASHING AND DRYING.-—The first operation in the
treatment of the crude rubber is the softening, which
is accomplished by throwing it into hot water tanks,
from which it is removed some hours later, cut up into
small chunks, and thrown into the * washers,” which
are heavy machines having revolving corrugated steel
rolls, which serve to erush and mangle the rubber pass-
ing between them, the sand and other impurities in
the rubber being washed out by the small streams of
water which play down upon it from a pipe above the
washer, as indicated by the accompanying illustration
of one of the washers. Sometimes the rubber contains
a curious impurity in the shape of big brown rubber
bugs, which have the interesting faculty of living for
months in the recesses of the rubber ‘‘biscuit,” with-
out food and with little air.

The adhesive power of the raw rubber is such that a
few minutes in the washers is sufficient to transformn
the rubber chunks into a continuous sheet of rubber,
several feet long, and as wide as the washer rolls.
These sheets, which are extremely rough, having some-
what the appearance of a Turkish towel, are allowed
to dry, and are then crushed again between heavier
steel rolls, the process being somcthing like the knead-
ing of bread dough. The power required to drive
these machines depends upon the character of the rub-
ber, varying from 20 to 40 horse power each.

THE MI1XERS.—The grinders, mixers, or breakers,
which are the names commonly given to the same type
of machine in which the * compounding” is done, con-
sist of two smooth hollow rolls, between which thesrub-
ber is thrown. The rolls are separated from one an-
other by about half an inch, and, in turning, the rub-
ber is drawn between them a little at a time until the
whole mass is flattened out evenly, covering the roll
nearest the operator like a blanket. From time to time
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the operator holds a knife against the roll, cutting
through the rubber blanket as it turns ; and as he cuts
with one hand, making the incision run diagonally
from side to side, he rolls up the severed portion with
the other, until it becomes another good sized bundle,
which he proceeds to throw again upon the rolls to be
dragged through and crushed once more.

Under this kneading process, which at times, owing
to the great cohesiveness of the raw rubber, requires a
very large amount of power, the rubber becomes
softer and is worked more easily. The rolls grow warm
with the friction, in spite of the fact that cold water is
sometimes kept flowing through them to reduce the
temperature. When the proper amount of kneading
has been done the operator begins the ‘‘ compounding”
process by sprinkling some of the material in his com-
pound box into the rubber as the rolls turn. The black
mass immediately assumes a streaky appearance,
blending gradually, until the whole takes on a uniform
grayish, reddish, or other tints, according to the use for
which the compounded rubber produet is intended.

As before stated, the rolls of these mixers are hollow,
being provided with stuffing boxes on the ends, through
which are passed water and steam pipes, so that the
rolls may be heated or cooled to any desired tempera-
ture. Provision is made for relieving the rolls of con-
densed steam when heat is employed in the mixing
process. The mixers, washers, and calenders are
located directly over the shaft by which they are driven,
and to which they are connected by gears arranged
with friction clutches. It may be said that this is

SMALL HYDRAULIC VULCANIZING PRESS.

the general method of driving all the heavy machinery
throughout rubber factories.

THE CALENDERS.—After the kneading and cown-
pounding, the rubber is taken to the calenders, and un-
der the pressure of four polished steel rolls, one above
the other, it is rolled out into long sheets of any de-
sired thickness to be used for various purposes, among
which may be mentioned the interior lining of rubber
hose, the exterior cover of rubber belting, pack-
ing, ete.

The calenders are also used to turn out variouskinds
of rubber cloth, which is made by ecrushing the soft
rubber into the cotton duck or other fabric that is
passed through the rolls at the same time with it. As
in the case of the mixers the calenders, which often re-
quire 50 horse power for their operation, are driven by
heavy gears, provided with powerful friction clutches.
The calender rolls are hollow and are provided with
both steam and water connections.

VULCANIZATION.—This process, which was Charles
Goodyear’s great discovery, the greatest known to the
rubber industry, may briefly be described as a method
of effecting a chemical change in the rubber through
the application of heat (usually derived from steam),
taking away the stickiness of the rubber and giving
durability and wearing qualities it would not other-
wise possess.

Hydraulic presses of various styles and sizes are used
for vulcanizing the moulded goods, belting, packing,
treads, etc., the largest ones being used in the manu-
facture of belting and packing. For the vulcanization
of the smaller moulded rubber goods small hydraulic
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presses having several platens are used, it thus being
possible to vulcanize goods in several moulds at
one time. Steam connections to each of the hollow
platens are made in the manner indicated by the ac-
companying illustration by a type of movable, steam-
tight, universal connection which permits the platens
to be raised and lowered without shutting off the steam.
One of the large presses, 25 feet long and 50 inches
wide, weighing about 40 tons, is shown in the ac-
companying illustrations. The top and bottom plates
are hollow and are heated by steam to a temperature
that may be varied as desired. Thermometers are
placed on the sides of these plates, so that the
temperature may be kept constantly uniform. This
is accomplished by means of inlet and outlet valves
in the steamm pipes. Under the lower plate are
the hydraulic rams by which the plates are brought
together, a pressure of 400 pounds being used to
raise the plate, until it comes into contact with the
goods, when the pressure is increased to 2,000 pounds
per square inch and maintained there during the vul-
canizing process. The pressure on the rams is main-
tained by high and low pressure pumps of 2,000 and
400 pounds pressure respectively. The pressure on the
high pressure pump is kept at 2,000 pounds by means
of patent regulators and also by an accumulator,
which is a long cylinder standing on end, with a 6-
inch ram in the top end of it, this ram being weighted
so as to maintain a pressure of 2,000 pounds, and serv-
ing to secure a uniform pressure at all times through-
out the entire system and preventing pounding in
the pump itself.

On the left hand end of the press is located a hy-
draulic stretcher by which the stretch in the belts is
taken out when they are being vuleanized. The
stretcher consists of a set of very heavy clamps, to the
end of which are connected two hydraulic rams,
working under a pressure of 2,000 pounds per square
inch.

In the manufacture of belting the cotton duck, which
forms the main part of the belt, after having passed
through the calenders and having rubber pressed
through it, is rolled out on a table, say 125 feet long,
and cut up into strips just the width of belt it is de-
sired to make. The strips are then placed one over
the other, as many ply as desired, and lastly a thin
sheet of pure rubber is put on. The belt is then
rolled up and is ready to go to the press to be vul-
canized, the belt being finished after the latter pro-
cess. Two of the largest rubber belts ever made are
shown in one of the accompanying illustrations,

In the manufacture of hose a rubber tube is first
slipped over an iron mandril, say 50 feet in length,
and around this tube is wrapped a strip of duck, which
is made wide enough to go around the mandril as
many times as may be necessary to secure hose of the
required number of plys. Outside of this duck there
is then rolled a thin cover of pure rubber. The whole
is then wrapped tightly with strips of cloth and put
into a vulcanizer to be ‘‘ cured.” The valeanizer for
this work consists of a wrought iron tube, which can
be closed at the ends, so that steam may be turned in
until the desired temperature is reached. When the
hose comes out of the vulcanizer it is slipped off from
the iron mandril by means of compressed air, which
is blown between the mandril and the hose until it is
entirely loose, when it can be readily drawn off. It is
then rolled up in coils ready for shipment.

In making the cotton-covered rubber-lined hose,
which is used for fire departmment purposes, a some-
what different process is employed. A rubber tube is
made by taking a long strip of pure rubber and turn-
ing it over to bring the edges together and cementing
the seam. This tube is drawn through the hollow
woven circular fabric; the ends are then slipped over
hollow cones, to which they are clamped tightly.
Steam is then admitted through the hollow cone,
pressing the rubber tube into the cotton fabric, the
heat of the steam vulcanizing it at the same time.

In the manufacture of suction hose, a large sec-
tion of which is shown in one of the accompanying
illustrations, round iron is coiled spirally in the ma-
chine shop, slipped over the mandril upon which the
hose is to be made, and the spiral coil is then em-
bodied in the hose itself, which is made up of woven
fabric in combination with the rubber, somewhat in
the manner indicated above in making the smaller
hose.

Another interesting illustration is that showing a
pile of rubber dredging sleeves, probably the largest
ever manufactured, being 33 inches in diameter and
seven feet in length. The sleeves are used for the
purpose of forming flexible connections between the
pontoons that support the piping through which
dredged material is discharged.

The next issue of the SCIENTIFIC AMERICAN will
contain an illustrated article, descriptive of the native
methods of gathering and curing the crude rubber.

IT has been suggested that it would be well for lega-
tions in barbarous regions to have a wireless telegraphic
apparatus; as communication could not then be inter-
rupted by hostile forces.
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Paris Exposition Notes.

The pavilion erected by the Swiss government occu-
pies a central position in the Electrical Palace; it is of
handsome construction and is arranged in several
rooms, which give a considerable wall space ; the min
part of the exhibit consists in a series of large photo-
graphs and diagrams showing the principal Swiss hy-
draulic plants. These are shown by bromide enlarge-
ments of considerable size which permit the details of
the dynamnos and turbines to be clearly seen. In each
case, a large water-color section shows the interior ar-
rangement of the machines, conduits, gates, ete., and
this is usually accompanied by diagrams of the eiec-
trical connections and circuits. Among the stations
shown is the Kanderwerk plant on the lake of Thun,
which has four alternators, together with the sub-sta-
tions in the city of Berne and the electric cars used on
the traction system. The Rathausen station near
Lucerne is shown, with the dynamos, transformers,
and sub-stations. A number of photographs of the
Jungfrau Railway show the line passing up the moun-
tain, as well as the type of electric locomotives used.

The United States section in the Agricultural Palace
contains a large and representative exhibit of Ameri-
can products ; the fagade of the section is designed in

_the style of the ancient Spanish missions of California.
From the large central arch proceeds on each side a
series of arcades, the roof being in red tiles. The in-
terior contains exhibits of the leading Aruerican firms.
Libby, McNeal & Libby have a large model of their
packing house at Chicago, mounted on a platform
about eight feet square. The windows are transparent,
and the interior arrangements are shown, lighted by
small incandescent lamps ; the slaughter-house shows
the cattle moving up an inclined plane, and a miniature
train of stock cars moves back and forth. The engine
house has three engines in motion, and the coal cars
and coal elevator are shown, and therefrigerating cars,
also in motion. Two electric motors underneath oper-
ate the moving parts. The same firm has a large case
containing a model of the Ferris wheel in motion ; the
cars are replaced by glass platforms carrying canned
goods, and the case contains an exhibit of lard, oils,
canned and preserved eats, etc. Beside it Swift &
Company have a large case containing haiss, beef,
lard, oils, bonemeal, ete. ; and have also a fine model
of a refrigerator car complete, about eight feet long,
built in mahogany with glass sides. In the inside are
represented carcasses, boxes of packed meats, etc. The
exhibits of wheat and other cereals is especially note-
worthy. The San Francisco Produce Exchange has
two large cases with numerous samples of wheat, bar-
ley, and oats; the collective exhibit of the Oregon
Railroad and the Portland Navigation Company shows
different varieties of Club and Australian wheat and
other samples, also photographs of wheat fields and in-
plements. A number of other cases contain samples
of wheat, oats, rye, and other grains from different
parts of the Union. A number of cases in the rear
have a collective exhibit of cereals of the United States,
showing the new varieties produced by selection and
hybridization. Near it is a case containing samples of
maize flour, hominy, and grits of the Decatur Cereal
Mills Company. Wheat flour in sacks is shown by the
Alliance Milling Company, the Del Monte Miils, the
Washburn & Crosby Company, and others. The corn
exhibits are of interest; the collective exhibit of the
Peoria Corn Exposition shows ears of red, yellow, and
sweet corn in different varieties, and there is also a col-
lective exhibit of corn from different parts of the
country, occupying a number of large cases. Another
part of the exhibit contains a large refrigerating case
on the Chase cold blast system; it is of hexagonal
form, and each of the six compartinents contains a
varied exhibit of cheese, butter in cans, lard, hatns,
sausages, ete. Near it the Armour Packing Company
have two large cases showing canned meats, hams,
lard, ete. The United States Department of Agricul-
ture has a collection of maps, photographs, and statis-
tics showing the number and distribution of dairy
cows, creamneries, and cheese factories in typical States
and counties ; the photographs show a number of dairy
schools and other establishments. A large case con-
tains the by-products of dairying, showing the eco-
nomical use of casein, also albumen and similar pro-
ducts. Next to it are a number of cases containing
different exhibits of condensed milk. Various collec-
tions of dairy utensils are to be seen ; the Walker-Gor-
don laboratory is illustrated by apparatus and photo-
graphs. An interesting model is that of a crearery,
which is placed on a platform about eight feet by ten.
It shows a complete model creamery as operated in
different parts of the country. The interior shows the
different apparatus and appliances used, the ice house,
etc. A number of tables contain dairy utensils,
churns, cans, ete. A collection of milk testing instru-
ments is shown, and an exhibit showing the cornponent
parts of cheese. The other parts of the section contain
exhijbits of fish, dried fruits, olive oil. wines, canned
fruits, etc. The back part of the section contains a
large collection of models of agricultural machines and
implements, an extensive exhibit of tobacco, cotton,
wool, grasses, fertilizers, etc. A three-story pavilion
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outside of the main building contains exhibits of agri-
cultural machines and an American corn Kkitchen,
where corn products are served to visitors.

Engineering Notes.

Strontianite or strontium carbonate can be purchased
in Europe at $5 per ton for use in making fireworks.

In the waterworks at Coulouvrenier, near Geneva,
a gigantic centrifugal pump has been installed. It
lifts water 460 feet, and when running at full speed of
600 revolutions a minute absorbs 2,000 horse power. It
is driven by two two-phase induction motors operated
by electric currents from Chevres. The pump is
arranged to give the necessary pressure to overcome
the great head against which it works by a simple tan-
dem arrangement of two centrifugal vanes. Injectors
are provided to fill the casing with water, the pump
being started up with closed valves. This gives the
motors only the friction of the water in the wheel case
to work against in starting. After they have attained
full speed the valves are graduaily opened. The pump
delivers 5,000 gallons a minute.

A novel type of marine engine has been lately ap-
plied by Messrs. Hawthorne Leslie and Company to
the Chilian training-boat ‘‘ General Baguedano”; it is
designed to give the maximum effect when the boat is
propelled at full speed, with greater economny and
power than is possible with the ordinary type of
marine engine. It is built in a single unit, one-half of
which can be used at a time. The engine is triple ex-
pansion, and has six cylinders acting each upon a
crank of the main shaft. Two high-pressure cylinders,
two intermediate and two low pressure are thus placed
in line, the two like eylinders have their cranks at an
angle of 180°, and the diameters thus formed divide
the circumference into three equal parts, the cranks
being found at 60° intervals around the shaft. The
first high-pressure cylinder discharges into the first
intermediate and first low-pressure cylinders, and the
second set is arranged in the same manner; each of
the low-pressure cylinders has a separate condenser.
In this way two triple-expansion engines are obtained,
and when it is desired to work at half the power it is
only necessary to unbolt the crank heads of one set.
This arrangement appears to work well in practice.

On the great Northern Railway of England the prob-
lem of automatic couplings has been ingeniously
solved. As a foundation the automatic coupler of the
Master Car Builders’ Association of the United States
has been taken, and this had been modified so that it
is incorporated with the ordinary English hook and
chain. When the coaches areto be coupled automatic-
ally, the couplings are so arranged as to be held rigidly
in a horizontal position when they engage in the usual
way common in the United States. If, however, the
carriage is so fitted as to be incorporated with an or-
dinary train, the automatic coupler is allowed to hang
vertically and the hook common to British carriages
is exposed, and can be used with a shackle exactly in
the usual wmanner. The side buffers are arranged so
that they can be run back out of the way when not re-
quired, but if the hook and shackle are used they are
brought forward and held extended by a half sleeve
on the shanks; the usual play on the buffer springs
being, of course, retained. Other English railways,
namely, the Northeastern, the North-British and the
Great Central, are also fitting their rolling stock with
automatic couplers of the same description.

The work of dismantling an immense Corliss pump-
ing engine is actively going on at Allentown, Pa. The
pump, which was built in 1863, was constructed for
the Lehigh Zinc Company, for the purpose of obtain-
ing water from a mine. The cost of building and
installing the engine was almost a million dollars,
The difficulties of erection were rendered greater
by the engine being placed near the mine shaft. The
engine frame and bearings are bolted to solid cut-stone
masonry 80 feet deep. Owing to the faect that the
mining interest waned, it is decided to abandon the
engine. It hasnot been operated for three years. At
the timme that its destruction was begun it was in ex-
cellent condition. Dynamite will be used to throw
down the heavy walking-beams from their bearings,
while blocks and tackle will prevent them from fall-
ing after the explosion. After that each one will be
broken into suitable sizes for shipment. It is esti-
mated that there are no less than 60 tons of brass
alone in the bearings and fittings. The height of the
engine from the surface of the foundation to the top of
the walking-bearm is at least 50 feet. The weight of the
entire engine is estimated at 1,500 tons. The diameter
of the steam cylinder was 110 feet and the stroke was
10 feet. The pump was intended to deliver 14,600 gal-
lons of water per minute. There were two walking-
beams mounted on the same shaft 10 feet apart, They
were jointed at their heads by many rods 2 feet in
diameter, to which the connecting rods were fastened.
Each beam weighed 44 tons. The fly-wheels were two
in number, one situated on each side of the steam cylin-
der, weighing 98 tons. Steam Engineering, from which
we obtain our particulars, states that the fly-wheels
were 30 feet in diameter.
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Electrical Notes.
The public offices in Rangoon are to be provided
with motors for punkah-pulling and algo with electric
lights.

London now has girl district messengers as well as
boys. The girls range in age from sixteen to eighteen
years and are said to be as efficient as the boys.

The Superintendent of the Pennsylvania Railroad
has a telephone in his private car. Whenever he
wishes to communicate with any place upon the liue,
the car is stopped and a linemman makes connection
with the wires along the track.

Herr Stark considers that the disintegration of car-
bon filaments in incandescent lights and their deposit
of carbon on the inner walls is due to vagrant currents
between various parts of the carbon filaments which
traverse the intervening gas as in a Crookes tube.

The new electric locomotive for the steepest portions
of the Jungfrau Mountain Railway will be the most
powerful electric rack-wheel locomotives ever con-
structed. The two motors will each have 125 horse-
power, and will make 800 revolutions per minute driv-
ing the toothed wheels.

In the month of July occurred an interesting anni-
versary—the twentieth anniversary of the Edison in-
candescent lamp. It was in July, 1880, after twenty
years of experimnental work, that Edison gave the first
public exhibition of his incandescent lamp in his la-
boratory at Menlo Park.

Sir Henry Irving is very fond of fine stage effects,
and in “ The Lyons Mail” he has introduced soie re-
markable electrical effects. Thus there is an electric
light in the arm of a sofa, concealed from the audience,
but illuminating a spot which could never have been
reached in any other way.

Glass insulators through which the wire was ran
that carried the first message for the telegraph line
from Baltimore to Washington were found a short time
ago by a workman in the Document Room of the Sen-
ate. It was kuown that insulators were placed in the
building by Prof. Morse, but their exact location was
not known.

The first electrically equipped train on the Manhat-
tan Elevated Railway, New York city, will probably
run September 15. The engines and generators are
being rapidly completed. A trial train is nearly fin-
ished and by next summer it is thought that the steam
locomotives will be entirely dispensed with. The Sec-
ond Avenue Railroad will be the first line to be equip-
ped electricallv. The total cost of making the change
is said to be $12.000,000.

A new form of resistance for electric heating appar-
atus consists of a mixture of powdered nickel and
white clay, 60 parts of the former and 40 parts of the
latter, which is mixed with 6 per cent of water and
compressed into the desired form under great pressure.
Where the contact points occur the quantity of nickel
powder is increased in order to diminish the resistance.
The new material is said to be very solid and does not
deteriorate under the action of heat.

Considerable interest is taken in the possibility of a
high-efficiency incandescent lamp consuming 215 Watts
per candle or less. The General Electric Company
has been able, with a special form of filament and by
the use of a reflector that concentrates the light in one
direction, to increase the practical efficiency of the in-
candescent lamp to less than 135 Watts per candle per
unit of light in useful direction. The lamp is of pecu-
liar shape, being flattened. The filament is made in
a four-coil spiral so as to give the maxiinum amount of
light frowm the tip end of the lamp. The reflector
lamps are backed with a special reflecting composition
giving a highly polished mirror reflecting effect. The
composition is durable and is not affected by the heat
of the lamp.

In the construction of the Port of Bruges, all the
machinery and apparatus is operated electrically, the
power being furnished by a central statiéon containing
three Willans compound engines of 500 horse power,
driving three dynainos at 500 volts. The electric dis-
tribution covers the whole extent of the future port,
and thirty motors are used for the operation of the
different machines, including four brick-making ma-
chines, circular and band saws, the machines of the
boiler shop, those of the central repair shop, and the
machines used in the construction, which include
3 large pumps, 5 mortar-mixers, a stone breaker, the
windlass of the excavating conveyor, pile-drivers, 3
derrick cranes and 8 simaller cranes, besides numerous
other machines. When the port is finished, current
will be supplied for the motors of the rolling gates of
the locks and for the revolving bridges. The four
brick-making machines have a mean daily capacity of
160,000 and have reached 200,000 ; each is operated in-
dependently by a motor. The boiler shop carries on
heavy work, such as the envelopes for great blocks of
béton of 3,000 tons, for each of which 5,000 tons of plate
and corner pieces are necessary. For the construction
of the jetty, over 2,800 tons of steel will be used, in the
form of uprights, titnbers and eross-pieces ; for the lock-
gates, 700 tons of steel are used.
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THE USE OF HARMONIC VIBRATIONS IN
WEIGHING.
BY EDWARD MCGARVEY.

In the latter part of 1897 the writer began to experi-
ment with certain vibratory devices in an endeavor
to provide a pressure-indicator, which, when applied
to weighing-scales, would afford a ready method of
ascertaining the weight of an object placed on a
scale, even though the beam or indicating part were
removed to a distance, and a rapid and accurate
means for automatically indicating and recording
the weight of the cars in a moving train. The work
which gave the best results was conducted along
the following lines: A thin steel ribbon was suit-
ably pivoted, the one end to a sustaining anchor-
block, and the other to a scale lever or beam,
in such a manner that the pressure of any object,
whether it were influenced by gravity or other
force, was, when acting on the lever, applied to
the ribbon as tension. This ribbon was vibrated
by means of the electric current. It will be readily
seen that any change in the amount of pressure
applied on the lever caused a corresponding
difference in the fundamental rate of vibration
of the ribbon, which difference varied in a certain
ratio to the change in pressure.

While the method of the comon pendulum and
recording cylinder affords a ready and accurate
means of measuring a rate of vibration when in
the hands of a skilled person, it is, however, in
connection with the present systems of weighing
practically useless. Other means of determining
from the change in the ribbon’s rate of vibration
the amount of force exerted upon it as tension
had, therefore, to be provided. Two devices, both
based upon the law of sympathetic vibration, but
differing widely in details, have been developed by
the writer, and accomplish the required result
with a sufficient degree of accuracy.

In order better to understand the first of these
methods the reader is referred to Fig.1, in which
the steel ribbon, R, pivoted on the supporting
block, H, at one end, and similarly on the end of
the scale-lever, L,
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for then, and then only, can it vibrate in perfect unison
with the impulses in the magnet, M'.

If the rod, D, be supposed to connect the lever, L,
with the scale, on the platform of which rests an ob-
ject ta be weighed, the procedure will be as frllows:
The switches, § and &', are closed. The ribbon, R,
immediately vibrates, emitting a low musical note, and
controlling the electromagnetic impulses in the mag-
nets, M and M, accordingly. The ribbon, R, however,
is subjected to the greater tension, on account of the
object on the scale platform ; therefore, the ribbon, R,
fails to respond to the impulses of the magnet, M, and
remains at rest.

{ TINE
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The interrupter which first took the form of the com-
mon post and screw contact was replaced in both rib-
bons, by weighted hanging contact levers, the platinium
tips of which rest against the springs on the ribbon-
hangers. These interrupt the circuit by an inability to
follow the rapid movement of the ribbons, and present
the advantage of being always in adjustment, what-
ever be the position or vibratory rate of the ribbons.

The second form of apparatus differs from the first
in dispensing with the second ribbon. In its stead
a series of thin reeds supported on the bar, d, Fig.
3, each having a different vibratory rate from the
others by being slightly different in length or weight.
The supporting bar is so arranged that it will be
vibrated in unison with the ribbon at the scale,
and the reeds are tuned in unison with the ribbon
at the different degrees of tension corresponding
with the force applied. Thus, when an object is
placed on thescaleand the circuits closed, only the
reed or reeds having a rate nearest to the funda-
mental rate of the ribbon at that time will be vi-
brated. These principles form the basis of the
recording indicator designed for use on the rail-
road track scale.

In Fig. 3 the principal working parts and ecir-
cuits are shown, the metal case to the left contain-
ing the ribbon, R, magnet, M, lever, L, and inter-
rupter, C. These parts communicate by means of
the rod, E, and hook, H, with the clevis on the end
of the scale beam, D, in such a manner that any
upward pull exerted by a force acting on the beam
will result in a corresponding increase in the fun-
damental rate of the ribbon, R. The extra lever,
V, with the poise, serves to hold the ribbon and
lever, L, in position, and also to give the proper
adjustment of initial tension to the ribbon. The
pendulum-like part, 4, acts to start the vibration
of the ribbon immediately when the current is
switched on. Should the ribbon fail immediately
to start, the steady attraction of the magnet, M,
causes this part to strike a quick blow on the
ribbon near the lower node. The vibration being
started, the attraction of the magnet, M, becomes

intermittent,

at the other, is
influenced by
the electromag-
net, M. At any
distance f{rom
this arrangement
of parts, another
similar ribbon, R,
is placed in an
inverted position,
the upper end be-
ing pivoted on
thescalebeam, L/,
at the point O.
This ribbon is
also influenced
by an electro-
magnet, M. At
the pivot-bear-
ings, H and H,
are placed spring
and screw con-
tacts, Cand C,
which operate to
open and close
the respective cir-
cuits at each
vibration of the
ribbons.

Two distinect
circuits are used.
The one through
battery B,
through magnet
M', and line to
switeh, 8, inter-
rupter, C, mag-
net, M, and
ground, is the
main line circuit,
and serves to vi-
brate the ribbon,
R, and also the
ribbon R’ when it
is in unison. The
other, a short
local circuit from
battery, B', through switch, &', indicator, I, and in-
terrupter, (', serves to show by throwing a pointer
on the indjeator, I, when the ribbon, R’ is in a state
of vibration. The pair of ribbons, being alike in every
respect, have the same natural rate of vibration when
subjected to the same degree of tension. By the ar-
rangement of the circuit containing the electromag-
net, M and M, it will be observed that the impulses
of current traversing it are controlled by the vibration
of the ribbon, R. The other ribbon, R’, will, therefore,
receive an active motion only when subjected to pre-
cisely the same degree of tension as the ribbon R;

Case containing ribbon and parts.
The Back of the Recorder, with parts removed to show the Relay.

AN APPARATUS FOR WEIGHING MOVING RAILWAY CARS-

The poise on the beam, L', is now moved by hand
until the pointer on the dial of the indicator, I, falls
back to the normal position, whereupon the correct
weight will be indicated by the position of the poise on
the beam, Z'. The reader will understand that, as the
poise was moved outward, the tension of the ribbon,
R', was gradually increased until both ribbons were in
perfect unison, at which time the ribbon, R', re-
sponded, thereby introducing resistance into the indi-
cator circuit at the point of contact, C'. This fact was
made known by the movement of the pointer on the
dial of the current-meter, I.

The Recorder.—Showing the manner of detaching a section of paper.
A Portion of the Driving Mechanism.

whereupon the
part, 4, fallsto its
former position.
A safety spring
with proper ad-
justing screw is
attached to the
hook, H, which,in
case the parts are
overloaded, limits
the tension on the
ribbon by allow-
ing the beam to
rest on the post, F.

In the same fig-
ure to the right
aresketchesshow-
ing the main feat-
ures of the re-
cording mechan-
ism, which are
also shown in the
other figures. The
first sketech, a
front view, d,
shows a row of
reeds, I, fixed to
the plate, J. This
plate, which is
pivoted on the
frame of the ma-
chine by trun-
nion-screws at P
P, and connect-
ed by screws at
O 0O to the respec-
tive centers of two
sheet-steel dia-
phragms, is vi-
brated by the
electromagnets,
M, in unison with
the ribbon. Back
of the reeds is
placed the cylin-
der, K, over which
the band of re-
cord-paper is drawn by feed-rollers operated by
electromagnets. The tips of the reeds are slightly
separated from the record-paper and engage with it
only when actively vibrating. The reeds gradually de-
crease in length and increase in rate of vibration to the
right. The reeds are tuned, the first one to the rate of
the ribbon at its initial tension, and-each succeeding one
to the successive increments in rate due to a certain
definite additional weight placed on the platform of
the scale.. As the reeds vibrate with full amplitude
only when in unison with the impulses transmitted
through the plate, J, and controlled by the ribbon, it
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will be seen that any proper increase in the load will
have the effect of throwing into motion a reed which
is shorter and consequently nearer to the right of the
bar. So well does this operate in practice, that by
lifting on the beam with the hand,
thus rapidly increasing the tension of
the ribbon, the effect on the row of
reeds of a wave moving from left to
right is presented to the eye, so nearly
instantaneously does one reed drop
and the succeeding one take up the
active motion. A rule, D', graduated
like the beam, D, on the scale is fixed
in front of the cylinder and just below
the tips of the reeds. The length of
graduation is equal to the length of
the row of reeds and the width of
the band of paper. It serves to show
in numbers the weight on the scale
platform. The tips of each reed are
opposite a division line.

The cylinder, K, which is properly
insulated from the frame of the ma-
chine, is connected with a secondary
terminal of an induction coil, while
the frame is connected with the other
terminal of the same coil.

A spark gap adjustable by a screw
leads the current until one of the reeds
begins actively to vibrate adjacent to
the cylinder, whereupon the spark fol-
lowing the path of the least resistance
perforates the paper opposite the tip
of the vibrating reed. During this
time the ratchet motion has been operating to feed the
paper forward. Hence, a line of perforations is burned
in the paper band, the position of whichline relatively
to the edge of the paper indicates the weight of the
car.

In the completed machine, as shown in photographs,
the ratchet movement consists of two electromagnets,
each of which drives an oscillating finger against
a ratchet-wheel. Either of the magnets develops
sufficient power to feed the paper
independently of the other.
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started by relay almost on the instant with the ribbon,
the parts, as long as the circuit remains closed, con-
tinue to draw a line of perforations at a position on
the band of paper denoting 96,000 pounds by the rule.

THE EXHIBIT OF ARMS IN THE HUNGARIAN PAVILION.

While, for the sake of clearness, mention was made
of but a single reed vibrating actively, it is obvious
that when the ribbon has a rate at a certain point be-
tween that of the two consecutive reeds having the
nearest to the proper rate, both reeds will be vibrated
with equal amplitude and make a record ; and in no
way will the accuracy of the record be thereby im-
paired, as two but slightly separated lines will be
drawn, which can be correctly averaged on the rule
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with the eye. When this system of weighing was recent-
ly tested on an 80-ton scale owned by the Central Rail-
road of Pennsylvania, under the supervision of Su-
perintendent of Motive Power, J.J. Walsh, highly
satisfactory results were obtained, and
the practicability and merits of the
system were fully demonstrated. The
tests were made with moving cars, and
it was shown that less than one second
of timme elapses after the circuit is
closed, until the ribbon and reed re-
spond to the proper rate. From this
and other practical tests, it is not too
much to say that the feat of weighing
a train moving even at regular transit
speed over any properly constructed
scales, and of simultaneously record-
ing the weight of the successive cars, is
within the capabilities of this systemn.

PALACE OF HUNGARY AT THE
EXPOSITION,

One of the most interesting of the
National Buildings overlooking the
Seine is that of Hungary, designed by
the architects, Balint and Jambeor.
Its different fagades represent por-
tions of celebrated buildings; the
side facing the Seine, shown in the
illustration, shows the Tower of Kor-
mocz and part of the Chateau de
Vadja. The tower, which rises to a
considerable height, spans the pave-
ment by pointed arches, with a
smaller arch in front. The middle portion has three
tourelles, forming bays, which, with their connecting
portions with gothic windows, give a picturesque
effect. A small gothic chapel terminates this portion
of the building. The sides,in the Renaissance style,
are of a golden yellow, contrasting with the gray of the
main fagade. In therear of the building, shown in
the illustration, the portal is copied from the ancient
Chapel of Gyulafehervar; a smaller Renaissance facade
is seen on the left, and on the right
is a massive octagonal tower, with

The dry cells, which operate the
feed and the spark coil, are inclosed
in a special box, on the front of
which is arranged a series of con-
tacts with arms for the convenient
addition of new cells as required.
The paper band which unwinds
from a drum at the back of the
machine during its perforation is
fed out in front, and underneath a
special rule, designed to be pressed
down by a key, thereby enabling
the operator readily to detach a sec-
tion of the paper. Rail contacts are
provided, by which the car will,
when on the scale, automatically
close the circuit and make the re-
cord. In the samne circuit is placed
a switch and key to be used by the
operator. Inorder that the closing
of a single circuit shall start all of
the different movements, a special
relay operated from the rail-con-
tacts and key is placed in the base
of the machine.

The arrangement of circuits in the
apparatus is such that the record-
ing mechanism may be removed to
a distance to the scale, and placed
for instance in a railroad com-
pany’s general office, the regular
telegraph line being used to con-
duct the impulses. The recorder
will interfere in no way with the
regular business of the line, nor
will the operation of the regular
instruments affect the accuracy of
the weight records.

When a car weighing, for examnple,
96,000 pounds is on the scale and the
contactsare closed eitherautomatic-
ally or by hand, the ribbon irnine-
diately starts to vibrate at a rate
governed by the weight of the car,
thereby introducing impulses into
the main-line circuit leading to the
nearby or distant recorder; these
impulses of current causes the
plate supporting the reeds to vi-
brate and to transmit the motion
to the row of reeds. Now, the only
reed having the proper fundamen-
tal rate and, therefore, the only one
to vibrate with full amplitude, is,
if properly tuned, the one oppos-
ite the mwark denoting 96,000 pounds
on the graduated rule. As the
feed motion and spark-coil were
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] pointed roof. The building is en-
tered from a handsome portal ; the
different portions are built around
a central court ; the three low gal-
leries opening into it give the effect
of a cloister, with arched windows
and straight or twisted columns.
On one side an exterior staircase
leads to the upper story. The gal-
lery nearest the entrance is finish-
ed in polychrome decoration, in
which reds and yellows predowi-
nate. At each end is an arched
doorway, surrounded by reliefs and
paintings. Here are reproductions
of the tomnbs of George Apaffy X VII.
and of Queen Isabella XVI. The
rooms on the lower floor contain
different collections of ancient arms
and armor. In the first room are
cases of rude looking Hunnish wea-
pons of iron, swords, battle axes and
arrow heads ; the second room con-
tains a reproduction of a sarcopha-
gus in bronze relief from the
Cathedral of Zara, and a number of
ancient manuscripts and docu-
ments, besides a richly decorated
saddle, battle axes and swords, the
latter of the twelfth century. The
illustration shows the main hall,
which corresponds to the por-
tion next the Seine; it has the
form of a crypt, terminated by the
chapel, with rich stained glass win-
dows ; the main portion is decorat-
ed with polychrome designs and by
frescoes representing battle scenes,
flags, suits of armor and cases of
ancient arins.

In the central case is the saddle
of Prince Bethlen, seventeenth cen-
tury, richly embroidered in red and
cloth of gold, and a number of or-
namented sabers, one of which,
seen in front, has a gold scabbard
in relief designs. Saddles, guns with
carved or inlaid ivory, armor
casques, ete., are seen ; among the
latter is the pointed casque of
Nicolas Zrinyi, sixteenth century,
and the battle-hat of the Arch-
bishop Fomory de Kaloesa, of
leather with steel bands ; also the
saber of Mathias Corvin, king in
the fifteenth century. Another
illustration shows a collection of
ancient fishing and shepherds”
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implements in one of the rooms; in the center is a
canoe hollowed out of a log, from Lake Balaton, with
nets and harpoons. 'The various panels contain shep-
herds’ crooks, pouches, utensils, objects in carved horn,
and whips with inlaid handles, axes, etec. Harpoons
and netsare seen in the rear, the prehistoric collection
shows primitive harpoons, fish baskets, and curious
bone skates. On the upper floor is a large hall, facing
the Seine; it is richly decorated, the roof beams and
spaces are in gold and colors, with coats of armsand
battle scenes. Above the doors of carved wood is a
large battle scene covering the side of the hall, repre-
senting the charge of hussars; at one end are two
stained glass windows, and at the other a large arch
looks down into the chapel. The remaining rooms are
devoted to collections of bronzes, manusecripts, and
various objects.

Some Mysteries of Our Common Fishes,
BY CHARLES MINOR BLACKFORD, JR., M.D.

Fishing, for sport or profit, is practiced throughout
the world wherever suitable waters are found. Seas,
lakes and streams aid in furnishing food to the dwellers
on their shores. At the present timme few industries
rival the fisheries in importance, either in the amount
of capital invested or the value of the product ; yet it
is only within the last few decadesthat human knowl-
edge and skill have been applied to aiding nature in
maintaining the supply of fishes. When we consider
the thought that has been given to increasing the
vield of grain or number of cattle, it seems remarka-
ble that such should have been the case; for fish en-
ters as generally into the food of humman beings as any
vegetable or meat item. Were our wheat crops de-
pendent on natural methods of sow-
ing, the world would fare badly for
bread ; and the fate of the Awmerican
i)nison shows what would happen were
vature our only herdsman. It was the
rapid decline of the fisheries through-
out the world, which drew the atten-
tion of scientific nen to the preserva-
tion of our fishes, with the result that
the extermination of certain species has
already been -checked and that many
fisheries are more productive than at
aay time in the past.

In many respects our knowledge of
even the commoner fishes is incom-
plete. Some of them would be of
value to cominercial fishermen if they
were fully known. One of these sub-
jects for investigation is the habits of
the migratory fishes, such as the her-
ring. It has been long known that
certain fishes migrate in great schools,
but aside from the knowledge that
they go in quest of food or of a place
to spawn, little has been discovered
in regard to the laws governing this
migration. The fishermen have a
number of rules that at times are
more or less true, but their lore is so
mixed with superstitions or based on
such faulty observations as to be of
little real value. The fishing fleets often lose much
time in searching for the schools, and fares could
be obtained much more quickly and surely were the
movements more thoroughiy understood. Sometimes
the fish leave a certain shore for several years and the
industry seems to have perished ; but they return as
unaccountably as they departed and in equal or greater
numbers. Such occurrences make it difficult to collect
data in regard to fisheries, because an apparent de-
cline or increase may be due to unknown causes that
do not enter into our calculations and so vitiate our
reasonings. It is, therefore, almost imnpossible to deter-
mine the effect of changes in fishing methods or imple-
ments or any other steps that may be taken, because
the changes that may follow are not necessarily pro-
duced by the innovation.

One of the 1i:ost familiar of the herring family is the
shad, the alosa sapidissima; and yet very little is
known of its life history. This fish presents the curi-
ous anomaly of a salt water fish that is known only in
fresh water, for it is taken when it comes into the
rivers to spawn and after this duty is performed, the
whole body returns to the sea, leaving but a few strag-
glers behind. To what part of the ocean they go, on
what food they subsist, and at what depth they live are
all unknown. Aboutthe middle of November the ‘‘run”
begins in the St. Johns River in Florida, and as the
season advances the fish appear with a fair degree of
regularity on the successive rivers toward the north.
The large catches of the spawning fish, made by means
of the dams that barred their accessto the upperreaches
of the streams and the destruction of the spawning
beds by sawdust and other refuse, which, owing to the
lack of prohibitive laws and to the short-sighted
policy which delayed proper legislation, was thrown
into the water courses, so depleted their numbers
that the first care of the United States Fish Com-
wmission was the restoration of this magnificent
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food fish. To the intelligent, skillful work of this
Commission is due the abundauce of this important
animal.

Not content with restoring the shad to its native
waters, the United States Commission transported it
across the Continent and planted its eggs in the Pacific,
where shad had been unknown. The experiment
proved a brilliant success, and the shad now abounds
along the coast from Mexico to Alaska. The habits
of the fish have undergone a change, however, for its
migratory instinet is not so marked, and instead of
appearing only at a definite season it may be taken
at any time of the year. There is a tradition on the
Atlantic coast that a shad returns to the river in
which it was hatched, but if it be true in Atlantic
waters, it is not so in the Pacific. The fry were chiefly
planted in the Sacramento, from which river the fish
have spread along the whole coast, which would be
the case if the tradition were well founded.

The salimonidw are better understood than most fish
families, yet much remains to be discovered about
them. The Pacific salmmon is distinguished by a well-
established trait, which is certainly interesting. The
adults spawn only once in a lifetime. They reach the
spawning ground in good condition, but after deposit-
ing the spawn their tissues soften and degenerate,
allowing the fish to be attacked by ‘‘fungus” and
bacteria, so that they ali die. The whole adult gener-
ation is removed, and the chances of life for the fry
are corresﬁpondingly increased, as food is more abund-
ant and cannibalismn is impossible. This trait may
have some bearing on the much-mooted close season
problemn, as nature seems to preserve the race by re-
moving all the adults in the interests of the young,
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and to indicate that it is more important to protect fry
than to save the full-grown fish.

When artificial culture was begun, great were the
expectations aroused, and these have been fulfilled
only with those fish whose biological history is best
known. Great numbers of eggs are hatched, but the
production of fry is not the sole aim of piscaculture.
Fish. not fry, are wanted, and the success in rearing
full-grown fish is dependent on the knowledge of their
biological history. The experience obtained with the
whitefish shows this to be an unquestionable truth.

The whitefish (Coregonus clupei formis) is abundant-
ly found in the Great Lakes. It constitutes the most
important fresh water fish on this continent, and per-
haps in the world. In 1897 the cateh of this fish alone
aggregated 7,048.443 pounds, valued at $250.722. To
maintain this fishery the United States Fish Comuis-
sion and the comnissions of the several States interested
have established hatcheries for whitefish. During the
year ending June 30, 1898, the United States Fish Com-
mision stations hatched 81,688,000 fry, and it is safe to
estimate that the various State hatcheries did about
the same. Assuming this to be the case, there would
be a total of about 163,000,000 fry for a single year.

The addition of this enormous number of young fish
annually should materially increase the catch, but it is
not evident that it has doneso. The whitefish hasnot
been exhaustively studied, and many gaps exist in the
knowledge of its life cycle. Neither its spawning
habits nor its spawning beds are well known. It is
known to be a rapid swimmer, and able to cover many
miles a day. The femnales are able toretain the spawn
tor a while after they are ‘““ripe,” so that the capture
of fish from which spawn may be taken does not neces-
sarily point to a given locality as the spawning ground.
The fish may be en route, and until the natural en-
vironwent of the young fish is known the fry cannot
be planted to best advantage.
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The food of fishes is a field in which further research
is needed. Dr. Ryder and others have done valuable
work in this direction, but much remains to be done.
Before a stream or lake can be successfully stocked
with a given fish, the food for that particular fish must’
exist in sufficient quantity, and it would save time,
trouble and expense if this could be determined in ad-
vance. It is often difficult to ascertain the nature of
the food, and to do so the stomachs of many specimens
must be examined and the real food separated from ex-
traneous and accidental ingesta. If one watches a
sheepshead feeding, it is hard to believe that it is not
a vegetarian. The fish browses among the branches
of alge as though nibbling them, yet a close inspec-
tion shows that it is devouring the multitudes of small
crustacea and other tiny animals that crowd about the
sea-weeds. In pursuit of this prey, the fish sometimes
nips off bits of the weed and swallows them, but these
particles are accidental and should not be considered
food. It is probable that lack of attention to this ele-
mentin food supply mmay account forsome of the failures
of fish culture.

In these unexplored fields of science there is much
that will repay patient research ; for every addition to
the store of our biological knowledge is a valuable aid
to the men who have made the preservation of our fish
their life work.

Plant of Metropolitan Electric Supply
Company.

As the original central station of the Metropolitan
Electric Supply Company, of London, was found to be
insufficient and could not be enlarged, the company
decided to erect a new station at Willesden. This sta-
tion includes two boiler houses, each
350 feet long, and between thein is the
dynamo room, of the same length and
112 feet wide. When completed, the
station will furnish 45,000 horse power.
At present but one-fourth of the total
plant is installed ; of the boiler room,
a portion 150 feet long has been built,
containing sixteen Babcock & Wilcox
boilers, provided with superheaters.
The dynamo room, terminated by a
temporary wall, measures 162 by 68
feet ; it contains three generating
groups, consisting of an engine and a
Westinghouse alternate current dyna-
mo. The engines have a capacity of
2,500 horse power, giving 116 to 145
revolutions per minute; they are of
the vertical compound type, with cyl-
inders of 3614 and 56 inches diameter
and 36-inch stroke. The.dynamos give
two-phase current, and are direct
coupled to the engines ; their capacity
is 1,500 kilowatts, at 500 volts and 60
cycles. The dynamos have 62 fixed
poles and movable armature ; the ex-
citers are mounted on the main shaft,
and are compound-wound. The ten-
sion is raised at the station from 500 to
10.000 volts by twelve transformers of
250 kilowatts each. The energy is
conveyed to three sub-stations which contain in all
thirty transformers of 100 kilowatts ; for the transmis-
sion, five cables leave the central station ; the distance
from the latter to the farthest sub-station is about teu
miles.

Power

An Automobile Exhibition at Trenton.

An automobile exhibition will be held at the Greater
Inter-State Fair at Trenton, N. J., September 24 to
28. An opportunity will be afforded to all manufac-
turers to show their vehicles, and a special building
has been erected for automobile interests.  Nearly
every manufacturer will be represented, and 30,000
square feet will be needed.

Trenton is well located between New York and
Philadelphia, and it seems as though the idea of hav-
ing an Bastern automobile exposition and race-meet at
this point could be successfully carried out. A club
run from New York to Trenton two days previous to
the opening of the Fair is being organized. A run will
also be made from Philadelphia to Trenton. They
will be under the direction of the Automobile Club
of America and the Automobile Club of Philadelphia.
Various races and contests will be held upon the track.

L e —-—

It has frequently been assumed that the collection
of dust on electric light wires and fittings was due air
currents due to thermal causes. Mr. A. A. C. Swin-
ton’s experience has convinced him that electrostatic
attraction is the cause, particularly where the supply
is at 200 volts.from the street mains, He says it is when
the switeh is off, in the case where it is in the nega-
tive conductor, that the accumulation of dust takes
place. Having regard to the comparative lowness of
the 200 volts potential, from an electrostatic point of
view, the rate at which the dust aceumulates on the
cords is most surprising.
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WHITE INDIANS OF NEW MEXICO.
BY COSMOS MINDELEFF.

For more than a hundred years the question whether
there existed in America a tribe of white Indians has
been agitated, and more or less positive statements
from learned men can be quoted on both sides. That
the legend of a white race had a basis in fact is proved
by the photograph which is published herewith, and
which shows, nota tribe, but six individuals, living
in the Pueblo of Zuhi, New Nexico. Their existence,
however, is known to very few, and even of those
who have visited the village not many have seen the
white Indians, for as a rule they keep themselves out
of sight. The history of the legend is interesting.

From the earliest times more or less definite rumors
about white Indians have been current. In 1791 the
Reverend Doctor John Williams published a treatise
on the subject, which is now very rare, although the
impetus which he gave the inquiry still survives. The
purpose of the publication was to start a subsecription
fund, to be devoted to the exploration *‘of the wild
parts of America beyond the Ohio River,” where the
author was sure the long-sought white men would be
found. In his own mind there was not the slightest
doubt that these whites were descendants of Prince
Madoc of Wales, who, according to the old Welsh
legend, left his native country soon after 1170 A. D., on
account of family dissensions, and sailed out to the
West, leaving Ireland on his right hand.

According to the ancient bards, Prince Madoc re-
turned in the course of time with glowing accounts of
a new country he had discovered, and gathering his
adherents about him he set sail again for the far West,
to the land which he had found, and was never after-
ward heard of. Dr. Williains contended that the
white Indians were the descendants of these twelfth
century Welshmen, and whatever may be thought of
his conclusion his argument was certainly worth con-
sideration. He cited the many reports concerning
these Indians then current, coming from various parts
of the American continent, particularly the account of
a man named Rimington, a native of England, who
had met the white Indians at a grand trading meeting,
or Indian fair, at the forks of the Ohio. He was told
that they came from a remote district, west of the
Mississippi. Rimington’s companion, a Welshman,
claims to have spoken to these Indians in his own
language. It wassaid also that these Indians had a
book, which they venerated highly, but were unable
to read.

More than sixty yvears later, when the Pacific Rail-
road surveys across the continent were made, the story
cropped out in another form, but the white Indians
were definitely located at the Pueblo of Zufii. In the
reports of that survey, pubiished in 1856, a deseription
of one of these Indians is given, together with a list of
words, which were said to be practically synonymous
in the Zuiii and
Welsh languages.
No explanation of
the presence of
white members of
the tribe was at-
tempted. About
1877 J. H. Beadle,
a newspaper cor-
respondent, visit-
ed Zuni. He men-
tions a book
which those Indi-
ans had, and
which they re-
garded with great
reverence, al-
though they could
not read it.

There can beno
doubt that the
white Indians at
Zuiii are albinos.
There are four
others at the Moki
villages and sever
al scattered
among the other
Pueblos. In dress,
manners, cus-
toms, language,
they are like their
fellows, but their
complexionisvery
fair ; they are, indeed, much whiter than the average
white man who has lived much in the open air. Their
hair is a tawny yellow, instead of the jet black which
characterizes the Indian. Their eyes are so weak that
they have to keep them closed in the sunlight, as
shown in the photograph. This is due, doubtless, to the
absence of coloring matter in the iris. As the skin lacks
that protection also, these people suffer very much
from sunburn, where the regular Indian is almost as
immune as a negro. Their eyelids and lips are always
sore, and it is probably on account of their dread of
the sunlight that so few travelers have seen them.,
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To those who have seen these curious freaks they
give the impression at first that they are Irishinen
dressed as Indians, for their faces have a decidedly
Celtic cast. The only way, however, in which they
differ from other members of the tribe is in the absence
of coloring matter in the skin and hair. The cause of
this albinoism has not been determined ; it may be
due to close intermarriage within the family, an in-
evitable result of the social system of the Pueblos, and
their organization under the clan or gens systemn.
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SOME PACIFIC JELLYFISHES,

BY CHARLES F. HOLDER.

In making the trip from San Pedro to Avalon, or
from San Pedro to San Diego, into the warm waters of
the great black current of Japan, the traveler is

PHOTOGRAPH OF A JELLYFISH, TAKEN AS IT
REACHED THE SURFACE.

charmed with the display of large jellyfishes, particu-
larly abundant in March and April.

The form most conspicuous, both for its size and
beauty, is the one shown in the acecompanying illustra-
tion, which was photographed as it had just reached
the surface. The jellyfish was eight or ten feet in
length, consequently the opalesque disk alone is seen,
splashed with markings of a deep lavender. The
picture has a peculiar interest inasmuch as it is the first
ever shown of this jellyfish, and, in all probability,
the first successful photograph of a living jellyfish of
any kind. The tentacles of this specimen stretched
away a whirled fluted mass, tinted a rich pink, folded
flounced and fringed like twisted lace. Depending
from the disk were numbers of long opal-hued ten-
tacles, four only being shown in the photograph.

This specien is a pigmy compared with some ob-
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statica. 8o far as the observation of the writer goes, it
is the most rapid in its movements of all the jellyfishes.
When the specimen mentioned was placed in a tank, it
darted about with all the rapidity of & fish. In a short
timwe it learned apparently that rapid movement
would not avail and slowly swam about with fanciful,
lacelike adornments and pendants, resembling an in-
verted thermometer more than anything else; for
there is a central axis, which calls to mind the tube of
the thermometer—it is elongated into a bulb at the
upper portion and is filled with gas at the will of the
animal.

This axis may be fouror five inches in length. About
it are numbers of transparent glass-like bodies (necto-
calices) resembling individual jellyfishes, which are so
delicately attached to the stem that they wave to and
fro. They easily break off, and for a short time seem
to possess life of their own.

These beautiful bodies are so many pumps, and are
the organs of locomotion of the Physophora, foreing it
along swiftly or slowly, as it pleases. At the base of the
central column are groups of various organs, the most
conspicuous resembling the tentacles of a sea-anem-
one, and colored a rich pink. Below them extends a
maze of lacelike tentacles, lavender and pink in hue.
The float is an exact imitation of a bulb of quicksilver.

The writer was fortunate in observing the Physo-
phora in the act of descending. When captured its
bulb was filled with gas and was half an inch in length
—a float that kept the animal at the surface with the
top of the bulb bobbing above it so charged ; it was
impossible for the creature to sink. It madé several
ineffectual efforts to do so, pumping itself a few inches
below the surface; but the bulb would carry it up
again. It now swam around several moments, then
stopped in the center of the tank ; the lower part of
the bulb or float was seen to restrict, as though some
one had tied a string about it. Presently the restric
tion reached the center, forming a separate drop of
seeming quicksilver,which was gradually pushed down-
ward by muscular action uuntil it escaped and rose to
the surface. Another restriction was now forming,
and another drop of gas was pushed down and out of
the tube of the mimic thermometer. This was re-
peated four or five times in ten minutes, and finally
the beautiful and complex pumping machines forced
the entire animal below the surface without difficulty.

Similar to the Physophora, but rarer in these waters,
is the allied form, Agalmopis, two specimens of which
it was the writer’s good fortune to secure. Intheopen
water it was a most delicate creature ablaze with color.
So delicate was it that the slightest swirl of the water
seemed to threaten it, and it was only taken by lower-
ing beneath it a glass jar. Like Physophora, it has an
axis which is covered with the glasslike pumping ma-
chines, or nectocalices, in two rows; all giving the
upper portion of the animal the appearance of an
elongated globe of
glass. Each nec-
tocalix, or pump,
resembles a jelly-
fish in appear-
ance, and is con-
nected with the
axis by a delicaio
stem and with its
neighbors by gel-
atinous horns
which become
locked, giving the
entire mass some
stability. The
crystal pumps
have circular
openings which
lead to cavities
within ; all the
openings point at
right angles to the
axis. As in Phy-
sophora, they are
the organs of loco-
motion, water be-
ing taken in and
violently forced
out by the sudden
compression of the
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served in these waters. Jellyfish with tentacles forty
feet in length—veritable giants—have fouled the nets of
the fishermen off the mouth of Avalon Bay. Doubt-
less this jellyfish sometimes attains great length. So
vast are the numbers of jellyfishes at the time of writ-
ing—April—that in crossing the Santa Catalina channel
theyare almost constantly in view. Theentire channel
may be said to be filled with these living comets, which
atnight aid in converting the waters into a sea of light.

One of the most beautiful of all jellyfishes, and one
not uncommonly seen here, has been kept in confine-
ment by the writer, This is the Physophora hydro-

walls of the erys-
tal pump. The
animal has the
power to change
the direction of the openings, and so 1its direction, to a
certain extent.

It was fascinating to watch the evolutions of this
beautiful creature and the peculiar movements of the
nectocalices, leaping as the water was pumped out;
but the ** pumps” very soon broke away, and covered
the bottom of the tank, each moving and turning
about, apparently with a life of its own. Reaching
out from this portion of the animal are groups of or-
wans of various Kinds and lacelike tentacles of rose
pink.

With these delicate forms were kept for a short time
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both physalia and velella members of the Siphono-
phora. The latter is very common in this latitude in
August, coming with great regularity, being blown in
on the prevailing west wind. The writer has seen the
Santa Catalina channel so covered with these mimiec
craft, all sailing on the starboard tack, that the water
so far as the eye could reach glistened with their satin
leg of mutton sails. Nearly all which were examined
held delicate shrimps in their short tentacles, while
some had captured tiny fishes. Velella is a perfect
raft with a horizontal sail always set; the hull, as it
may be termed, is a mass of concentric compartinents
which communicate with one another, making so
buoyant a disk that it never leaves the surface. On
the upper side rises the glass-like sail, or frame, cov-
ered with a delicate blue membrane. On the lower
surface the tentacles hang around a central mouth. A
number of different appendages add to the interest of
this animal ship. In some works it is figured beneath
the surface, but this is inpossible ; the raft is always
on the surface, with the sail set; and if a wind be
blowing the velella is carried along over the sea, a
mimic ship in every sense of the word, dragging its
short tentacles, which seize and overpower small ani-
mals by the aid of the lasso darts they bear. Velella
is harmless, but its ally Physalia, which is supported
by abeautiful bubble, is one of the most dangerous of
all the jellyfishes. The specimens observed in this
portion of the Pacific were not over two inches and a
half in length ; but in the Gulf of Mexico they appear
to attain their waximum size of five or six inches, with
tentacles from ten to thirty feet in length. The sail
when retracted is a simple ridge ; but when physalia
wishes to move it elevates a crumpled mass of pink-
tinted satin and a sail is seen extending the entire
length of the bubble, an effective organ of locomotion
in a good breeze, the movement tending to bring the
tentacles to within a foot of the surface, these poison-
oas, and indeed deadly, organs to fishes, being towed
along as would a fisherman’s bait. Small fry bite at
them, and so virulent is the poison that they roll over
dead, when they are hauled up to be absorbed by the
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with cilia or hairlike organs. It now escapes and
assumes a pear shape and becomes fixed to the bottomn
at one end. The upper or free portion now appears to
divide, and small tentacles are seen, the object resemb-
ling a small hydra. Thisupper portion in the jellyfish
Aurelia now seems to divide itself up into a series of
fringed platters, which break off, become distinet jelly-
fishes, and so swim away.

¢¢Scorching.”

A sad storyappeared in The New York Times of June
11. A young bicyclist was running a race with a trol-
ley car. When he showed signs of tiring, the jeers of
the men on the car spurred him to renewed effort,
which was further encouraged by the favoring smiles
of the ladies at his renewed efforts. Then came the
tragedy. The onlookers, sitting at their ease in the
car and themselves risking nothing, * saw him regain
what he had lost, go forward. * * * Blood was
pouring from mouth, ears and nostrils, and he was
badly cut and scratched”—and dead! No wonder
that the reporter has occasion to add that, after the
part they had played as unintentional causes in this
tragedy, ‘‘the young men and the young women
slowly returned to their car. The young men did not
jeer again. The young women had no heart to smile.”
This principle of *‘record-breaking ” and of insatiable
attempts to outdo others is the bane of the age. Iiis
urged that it is the very life of progress. We do not
think so. There would be just as much real progress
—nay, more—in all careers of life if nen would leave off
pitting themselves so eternally against each other and
put themselves instead against their own best with-
out regard to what others might have done or be
doing. Let each man strive in every walk and re-
lation of life to attain the best of which he is capable,
with due regard to the harmony of his own best inter-
ests, and let him neither mind if he is distanced by
others on the one hand, nor be satisfied though he
beat all the world on the other, yet fall short of the
standard of his own capabilities. So will the harmoni-
ous progress of the race be better assured than by all
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ation, etc. Enough has been said to indicate the
source and nature of some of the most prevalent of
nuisances of the streets and pavements, and it will be
generally admitted that under the present conditions
of life a certain amount of such pollution must exist,
but it does not necessarily follow that this shall be
brought indoors. At the present time a large number
of women sweep through the streets with their skirts
and bring with them, wherever they go, the abomin-
able filth which they have taken up, which is by cour-
tesy called ** dust.” Various devices have been tried to
keep dresses from dragging, but most of them have
been unsuccessful. The management of a long gown
is a difficult matter, and the habit has arisen of seiz-
ing the upper part of the skirt and holding it in a
bunch. This practice can be commended neither
from a physiological nor from an artistic point of view.
Fortunately, the short skirt is coming into fashion,
and the medical journals especially commend the sensi-
ble walking gown which is now being quite generally
adopted. These skirts will prevent the importation
into private houses of pathogenic microbes.
—-———————
The

Current Supplement.

The current SUPPLEMENT has an unusually large
number of interesting articles. ¢ The New Water-
works Extension in Glasgow” is by J. A. Stewart.
‘““Iron and Steel Rails in America” is by Robert W.
Hunt. ** American Engineering Competition,V.” deals
with ore supplies and transportation. ‘ Persia and Its
Capital City” is an elaborately illustrated article.
* Some of the Resources of the Philippines” is by G.
D. Rice. ‘‘ Panoramas of the Exposition of 1900 " deals
with the Stereorama and the trans-Siberian pano-
ramas. ‘‘The Reaction Breakwater as Proposed for
the Opening of the Southwest Pass of the Mississippi
River” is by Prof. Louis M. Haupt.
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RECENTLY PATENTED INVENTIONS.

Bicyecle Attachments.

BICYCLE-LAMP HOLDER.—EucENE E. HENRY,
Stamps, Ark. In this lamp-holder is found a new de-
parture in a very simple and ingenious contrivance by
which, when the rider is about to turn a corner, the
lamp is swung around faster and to a greater extent than
the fork is turned. The lamp-bracket is mounted to
turn in a frame or support clamped to the fork, and
small chains extend from the lamp-bracket to the steer-
ing-head, the arrangement being such that, in addition
to swinging with the fork, the lamp-bracket turns on its
own axis to throw the light around the corner.

BICYCLE-SUPPORT. — HueH H. Coore, Pheenix,
Ariz. This support i of the type which may be carried
on the bicycle, and the legs thrown down by springs,
when it is desired to support the wheel. The mnovelty
lies in the general construction and arrangement, which
the inventor has designed with a view to decrease weight
and promote convenience in adjusting the support.

Electrical Apparatus,

ELECTRIC SIGNAL AND FIRE-ALARM.—DAvID
Geywirs, Rome, N.Y. and WiLLiam StiLL, Utica,
N. Y. This invention merits the consideration of hotel
men. It provides for awakening guests at the hours re-
quested, the receiving of an answering ring from the
guest to avoid disputes, the automatic sounding of an
alarm at the hotel office in case of fire in any of the rooms,
and permits the sounding from the office of an alarm in
each room in case of fire. At the office a clock and a
switch system are provided go that a pin inserted to cor-
respond with a given hour and a given room will cause
the clock to ring the bell in the guest’s room. In the
absence of an answering ring from the guest, the signal
may be repeated. If a fire occurs in any room, a ther-
mostatic circuit closer sounds an alarm at the office. A
single switch device enables the hotel clerk to alarm the
guests in all therooms at once, in case of fire.

ELECTRIC ARC-LAMP. — JamMeEs E. DAVIDSON.
Butte, Mont. In the new lamp devised by this inventor,
there are disclosed a number of important improvements
to a full understanding of which a copy of the patent
should be examined. 1'he carbons are prevented from
“ bucking » or bobbing up and down; a slight movement
of the armature of the regulating maguet imparts,
through special connections, an increased throw to the
carbon so that the movements of the latter are much
more sengitive, and a means is provided which is de-
signed to make the burning out of the magnets impossi-
ble.

TROLLEY-HARP.—EpwARD G. JOHNSON, Brigan-
tine, N. J. Instead of mounting the trolley-wheel in a
fixed position on its shaft, as usual, the harp mentioned
permits the wheel to slide on its shaft in order to follow
the conductor, as in turning a curve, and springs are
provided on the shaft, at each side of the wheel, which
return the latter to the normal position.

Industrial Arts.

APPARATUS FOR CUTTING GLUE. — CARL
WoLrrF, New York city, N. Y. An automatic machine,

having this title is noticeable for the arrangement
of knives, the belts which feed the blocks of glue and
the belts for carrying the cut slices to the dryer or elge-
where. Parallel knives have their edges facing upward,
one projecting above -another in step form, and the
vertical runs of two belts grip the blocks of glue or
gelatine and feed them forcibly to the knives. From
the base of each knife a separate downwardly in-
clined conveyor belt is arranged the belts running one
above another and of different lengths, all terminating
adjacent to a horizontal conveyor which may lead to a
dryer.

DUST COLLECTOR.—Louis C. MEYEROTT, Evans-
ville, Ills. The important adjunct of the dust collector,
in modern flour mills, to collect and dispose of the flour
dust in the air, is the subject of constant improvement.
A type of apparatus for this purpose consists of frames
or drums covered with cloth through which the air is
passed. The one referred to above includes a horizontal
drum in which separate compartments are formed by the
cloth, the compartments being collapsible and as each in
its turn comes uppermost, its sides are collapsed by a
cam and then suddenly forced outward by a spring to
jar the cloth and free it of the dust, which then falls into
a trough having a conveyor screw.

CALCINING FURNACE.—GopFrey HueHnEes, El
Paso, Texas. This patent relates to ore calcining fur-
races and discloses a novel manner of passing the ore
through the calcining flume or chute. "he latter is in-
clined and has a series of dumping plates, which are
acted on by a traveling chain having {rips. The ore is
received, from an elevator, on the top and falls step by
step to successive plates. The flames from the furnace
rising through the chute serve to thoroughly calcine the
ore by the time the latter has reached the outlet provided
at the bottom. Tke rapidity of the travel of the ore
may be regulated as required.

Railway Cars and Appliances.

RAILWAY-CAR.—THoMAS L. STATE, Detroit, Mich.
A car, patented by this inventor, is provided with two
floors, the lower one comprising a parlor, reception room,
gtate-rooms, etc., and the upper one arranged with sleep-
ing berths and baggage compartments. The improve-
ments comprise, besides the general features referred to,
a special arrangement of the sills and transoms, as well
as a new form of convertible seat.

DOOR HANGER AND TACK THEREFORE. —
JoaN C. GABEL, JR., Onarga, Ills. This inventor has
patented a door hanger and tracks of the class in which
provision is made for moving the door laterally into the
door opening in addition to the longitudinal sliding
movement. In the opening and closing of the door,
only a longitudinal pressure is necessary, the track
and hanger serving to guide the door into and out of the
opening.

RETAINING VALVE. — Josepu S. LarisH, Salt
Lake City, Utah. As an improvement on a prior patent
relating to the same subject, this inventor has patented a
new form of retainer valve for retaining the air pressure
in thé brake cylinder while the auxiliary reservoir is
being recharged, and the new form is so arranged that

no waste of air can occur in the supplying of air to the
retainer cylinder and the operations of controlling the
leak port.

CAR COUPLING. — MArRk A. BrowN, Douglas,
Ga. A car coupling out of the conventional lines is the
subject of a patent to this inventor. He employs on one
car a coupling hook having an arrowhead at one eng,
and this is engaged by peculiarspring retainers on the
opposite car, which are stated to be effective in pre-
venting uncoupling on curves. The hook is made re-
versible and may co-act with an ordinary link and pin
coupling.

Steam, Gas and Lighting.

BOILER-FEEDER.—HENRY J. Davis and others,
Birmingham, Ala. This apparatus is automatic in its
action and maintains the water level at any predeter-
mined height. A chamber in communication with the
boiler contains a float which falls as the water level
lowers and permits entrance of water to the chamber by
first controlling the entrance of steam to the water cham-
ber and then exhausting the steam to reduce the pressure
in the water pipes and thus permit the inflow of water.
The rigsing of the float by the charge of water in the
water chamber acts to admit steam from the boiler,
equalizing the pressure and causing the water to flow
into the boiler by gravity.

GAS BURNER.—MicHAEL B. CArRMoODY, Zanesville,
Ohio. This invention is noticeable in providing a feat-
ure of marked improvement in fuel-gas-buruers, for the
purpose of regulating the gas supply in the interest of
efficiency and economy. The gas supply pipe delivers to
a gas chamber divided into compartments and the mix-
ing tube for the air and gas is similarly divided. Thus
gas from one compartment and its complement of air
may be delivered to the burner, or two or more compart-
ments may be utilized according to the heat required.
The invention is also designed to prevent the flame from
running back ir the mixing chamber.

CALCIUM-WICK LAMP. — ANDREW PLECHER,
Qvannah, Ga. A new type of lamp has been patented
of this inventor. The light is produced by a lime wick
or .ube which draws up the oil by capillary action, and
oxygen gas which is caused to issue from a perforated
ring and impinge against the wick, the burning of the
oil causing the incombustible lime wick to glow with a
brilliant incandescence,

LAMP BURNER.—WiLLiaM HARrRIs, Mound Bayou,
Misg. This inventor arranges a pressure strip to be
pressed by a setscrewagainstthe wick of a burner, to
hold the wick securely, and also with the object of limit-
ing the amount of oil consumed and enabling the lamp
to burn without a chimney if desired. The invention is
mainly intended for signal and railway lanterns which
are required to burn a long time without being charged.

Mechanical Devices.
COTTON-PRESS. — SiLAMON McLEAN, Bingham,
8. C. The development of the roller cotton-press is one |
of the comparatively recent fields inviting the American
inventor, and true to his reputation he confines himself

here as with other mechanical problems to no set lines,
but endeavors to produce various embodiments of the
principle involved. In the McLean press the cotton is
fed through the feed rollers into a baling box which 0s-
cillates beneath a series of rollers arranged in the arc of
a circle, so that the cotton is compressed in layers. The
follower of the box is carried by a screw, mechanism
being provided to turn the screw and cause the follower
to recede gradually as the bale is formed. A very in-
genious feature is a means for automatically] governing
the follower in its descent according to the pressure of
the bale.

PERFORATOR.—GusTAvUs A. Evans, Nelson, B. C,,
Canada. In the practical operation of perforating at-
tachments of job printing preeses difficulty is not infre-
quently experienced in insuring a proper register of the
punches with the perforations in the bed piece, in freeing
the perforated sheets, and in preventing accumulation of
the punched particles in the bed piece. To remedy the
defects, the present patentee modifies the punch bar and
bed piece so that the former is properly guided and
yieldingly engages the bed piece; he provides a novel
clearing bar which first presses on the paper to clamp it
securely, then yields to permit the punches to pasg, and,
as the punches withdraw, the bar acts to dislodge the
sheet from the punch bar. The punched particles enter
a groove having its ends so formed as to permit the par-
ticles to free themselves.

MECHANICAL MOTOR.—GEORGE S. ZEenT, Little
River, Kans. This motor is of that class in which a de-
scending weight operates a train of gearing, and the im-
provements provide a special transmitting and regulating
mechanism for applying the power of the motor by
means of a walking-beam to operate two pumps or similar
devices.

POWER-MACHINE.—DAvip W. REYNARD, Morris,
Pa. For driving bicycles or other machines, this inven-
tor has patented an apparatus in which he ewploys the
principle of two hand or foot levers at opposite sides of
the machine to be alternately pressed downward. The
special transmitting mechanism is designed to avoid
dead centers and effectively apply the power.

Miscellaneous Inventions,

ATTACHMENT FOR FEED BAGS.—HENRY BARK,
Yonkers, N. Y. In the different attempts to prevent
waste of oats from a feed-bag by the horse tossing his
head, the bag itself has been variously modified. The
inventor above referred to employs the ordinary bag,
suspended as usual, and provides a crescent-shaped
guard to be secured to the extreme upper end of the bag,
at the back, the front of the crescent having a strap to
go around the horse’s nose.

TOY MUSICAL INSTRUMENT.—RoBERT PrTT, St.
Lewis, N. C. This inventor has produced a new form of
musical toy, into which air is blown through a tube at
the side and causes a loud musical sound by means of
two specially constructed perforated diaphragms at the
ends of the instrument.

TRUNK-HANDLE.—BERTNIE M. WHITE and FRANK
A, HoyT, Gordon, Neb. In the handling of trunks, the
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pinching of the fingers between the handle and the
trunk body is frequently experienced. To prevent this,
the handie above noted is 8o connected by its ends that
when gripped it slides outward in diagonal slots in the
securing devices and so as to stand out from the trunk
body.

FURNITURE-SPRING.—EDWARD A. SEABURG, Se-
attle, Wash. A system of springs devised by this in-
ventor provides a series of supportingsprings in square
arch form, and a superpored series of standards resting
on the springs and connected together at the top by
webbing.

BANANA-CRATE.—ANTONIO and JOHN SANSONE,
Keokuk, Iowa. For shipping bunch bananas and aiso
other fruit, the above-mentioned crate affords a safe-
guard against injury to the fruit by providing an outer
frame and an interior suspended bag, which is spaced
from the rigid frame and centered by circular series of
flexible connections with the frame at different points.

BRACELET.—WiLLiaM F. SimoN. West Hoboken,
N.J. The improvements in articles of jewelry keep
apace with other devices and reflect the universal ten-
dency to embody new mechanical ideas. In a bracelet
patented by this inventor, a strip of metal is crimped or
corrugated and coiled spirally, whereby new ornamental
effects are produced and increased flexibility obtained.

TRAP. — THOMAS H.
trap is designed to kill small animals instantly, and to
this end the inventor provides a pivoted bait plate with
oneend turned up to form a jaw, and a spring frame
which, when the trap closes, will spring downward,
striking the animal and causing it to be caught between
the frame and the jaw of the bait-plate.

POST HOLE DIGGER. — JaMEs L. CATEes, Sena-
tobia, Miss. On the post-hole digger patented by this
inventor the shank has a special socket for receiving a
detachable handle which has a peculiar shape to enable
it to be used as a wire-stretcher.

Designs.

PUMP-BASE. — ArRTHUR E. HuNnT, Nichols, N. Y.
In this pump-base an interior tubuiar extension rises
from the inlet opening at one gide of the center and the
outlet opening is at the top at the opposite side. The
sand, etc , thus has an opportunity to settle.

FIREPLACE REGULATING -PLATE. — HENRY
PANNILL, Petersburg, Va. This patent presents a new
design forplatesfor regulating the draft in fireplaces,
the plate being rectangular in form, corrugated from end
to end, and scalloped in three of its edges, elongated
slots being formed in the plate for use in connection
with a suitable damper-plate.

ANTI-RATTLER FOR THILL-COUPLINGS.—W1L-
v1AM H. PARDEE, Antigo, Wis. The device patented by
this inventor is intended for use in connection with the
wire anti-rattlers, and shows a new shape of the bearing
block.

ELECTRIC-LAMP HOLDER. — WiLLiaM RocHE,
Jersey City, N. J. A novel campaign novelty has been
patented by this inventor, consisting. of a cup-shaped
holder for a small electric lamp, the holder having an
attaching pin, and at the front of the cup the portrait of
a political candidate may be placed.

RECEPTACLE.—FRANK F. HoLLAND, Portland, Me.
This design relates mainly to a unique shape of metallic
ice cream cup to be used at soda fountains in connection
with the popular handled holders.

FABRIC-TRIMMING. — THEODORE ScCHIESS, New
York city. This inventor has patented a new design
of edging for trimming, the distinguishing feature of
which is a zigzag line of stitching at each side, with
tufts and knots at the outer connecting points.

NoTe.—Copies of any of these patents can he fur-
nished by Munn & Co. for ten cents each. Please state
the name of the patentee, titie of the invention, and date
of this paper.

NEW BOOKS, ETC.

FrasHES OF WITAND HUMOR. By Robert
Waters. New York : Edgar S. Wer-
ner Publishing and Supply Company.
1900. 12mo. Pp. 186. Price $1.

Mr. Waters has written a merry little book in which
is attractively presented the humor of the world’s
cleverest men. He has rometimes missed the point
of a good story and sometimes failed properly to
translate the sayings of foreign wits. On pages 33 and
120, the French adage, “* Qui se ressemble s’assemble
has been misquoted, an error that might have been
avoided by employing the good English proverb,
¢ Birds of a feather flock together.” On page 53,
the pun on Napoleon’s name, ‘‘non tutti, ma buona
parte,” uttered in reply to the statement, ‘ all Italians
are perfidious,’” has been incorrectly translated * not all,
my good fellow,” instead of **not all, but a good part,”
thus missing the point entirely. These are only trifles,
hardly noticeable among a host of clever sayings.

TOPOGRAPHIC SURVEYING. INcLUD-
ING GEOGRAPHIC, EXPLORATORY,
AND MILITARY MAPPING. By Her-
bert M. Wilson. New York: John
Wiley & Sons. 1900. Octavo. Pp.
xxx. and 900. Price, $3.50.

The book containg, in concise form, all the data neces-
gary to a knowledge of topographic surveying. The
methods elaborated are chiefly those developed in recent
years by the great government surveying expeditions.
The work will be of assistance to the engineer who may
be called upon to conduct an exploratory survey in an
unknown region, or to make a detailed photographic map
ag a preliminary to construction. Descriptions and ex-
amples of the methods to be employed and the esséntial
tables required in computation are included in the
volume.

LE GRANDE EPITOME. A Fundamental
Principle and its Immediate Facts
Relating Man to the World. A Se-
% ence. By C. A. Bowsher. 16mo.

p. 19,

'TaYLor. Luzerne, Pa. This}
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Marine Iron Works. Chicago Catalogue free.
* U. 8.” Metal Polish. Indianapolis. Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.
Most durable, convenient Metal Workers’ Crayon is
made by D. M. Steward Mtg. Co., Chattanooga, T'enn.
Machinery designed and constructed. Gear cutting.
The Garvin Machine Co., Spring and Varick Sts., N. Y.
Ferracute Machine Co., Bridgeton,N.J., U.S. A. Full
line of Presses, Dies, and other Sheet Metal Machinery.
T'he celebrated ‘* Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.
T'he best book for electricians and beginners in elec-
tricity is ¢ Experimental Science,” by Geo. M. Hopkins.
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y.
¥ Send for new and complete catalogue o f Scientitic
and other Books forsaleby Munn & Co., 361 Broadway,
New York. Free on application.

HINTS TO CORREXPONDENTS.

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.

In%uiries not answered in reasonable time should

¢ repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply io all either hy letter
or in this department, each must take his turn.

Buyers wishing to purchase auy article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

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

Scicntific American Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(7936) M. S. asks how to stop cross
talk on two grounded lines running parallel for six miles.
A. The complete remedy for cross talk on a grounded
circuit is to remove the ground and put up a complete
metallic circuit properly crossed. If this is not feasible
the common return system may be used, which will save
wire. In this system a single return wire is made toserve
for all the lines on the poles. You will find " the various
methods of putting these up described in Miller's
** American Telephone Practice,’ which we can furnish
you for $3 by mail, and which should be in the hands
of every telephone man.

(7937) A. M. W. writes : Isan undershot
waterwheelplaced between two floats, in a ten mile an
hour current practical to run a pump for sprinkling gar-
den and lawn, water to he elevated thirty feet? Would
two floats twelve inches square and twelve feet long
made of plank, and securely fastened at right distances
apart at each end to allow the wheel to run between
them, have buoyancy enough to hold the wheel and
pump? Can you advise me of anything published on
the subject or give me any information as to size of
wheel or pump the most practical ? A. The float as de-
scribed with a light wheel 5 feet diameter working di-
rectly on the pump from its crank, will supply a large
quantity of water for garden irrigation at the elevation
stated. A 5 foot wheel should make 30 revolutions per
minute and operate a pump 134 inches diameter by 5
inches stroke double acting and should pump 2 gallons
per minute 30 feet high. Wheel should be 3feet wide,
buckets 8 inches wide. See SCIENTIFIC AMERICAN
SUPPLEMENT, No. 799, on ** Current Wheels aud Raising
Water,” 10 cents mailed.

(7938) A. L. N. asks: 1 As an electric
motor in fact is a magnetic motor, anlas the strength of
a magnet decreases asthe square of the d’stance, would
not an electric motor be more efficient less the air gap
was made, only to insure free running of the armature ?
Would not the same prove true regarding dynamos also ?
A. The armatures of all dynamos and motors are made
to run with as narrow an air gap as possible. This is
because go much is lost in forcing the  lines of force
through the air. They flow through iron with much
greater ease. 2. What kind of metal would be best to use
in an electrophorus with a disk of resin 14 inch thick and
12 inches diameter ? A. Any kind of metal can be used
as a plate of an electrophorus. Tinned sheet iron is
good. 8. Is an electric current in the science of to-day
considered to be a vibration of the molecules of the con-
ductor or what ? A. An electric cuorrent is believed to
be a disturbance of the ether of space. 4. If sufficient
head could be procured to fuse carbon, would it crystal-
lize and become diamonds ? A. Carbon has been fused
and vaporized. It becomes carbon again when it cools.
It is believed that enormous pressure is needed to enable
carbon to become diamond. 5. As an electric current
under certain circumstances causes matter to be lighte
or in other words, diminish the attraction of the ear
on gome, would it not be practicable to utilize said action
to overcome gravitation say in airships ? A. If an elec-
tric current can overcome gravity it might be used to lift
an awrship. 6. Isthere more than one kind of electricity ?
It must be, because the behavior of sparks from a run-
ning belt, a battery, or a dynamo seems to be as differ-
ent to each other as differer:t fluide or gases, A. There
is only one electricity. 7. If gold can be separated to
simply copper and lead, can not said metals be com-
bined to make gold ? A. If gold can be separated into
copper and lead, these metals could be combined into
gold. 8. What is auric acid, and how is it made? A.
Wedonot know what auric acid is. 9. Can a body be
dissolved or separated to its elements, said elements
sent by an electric wire to another place and then reas-
sembled ? A. We do not know any instance in which a
body has been decomposed by electricity and its elements
gent to another place to be reassembled again by the
same power.

(7939) L. R. D. asks: 1. Could an elec-
trical current of a high voltage, but of a low amperage
be connected to one of a high amperage, to form a cur-
rent of a high voltage and a high amperage. A. No. 2.
Could two motors be connected in series each 14 the
voltage but all the amperage. A. Yes. if direct current
is used. 3. What size wire should I use on 2 pole
armature Edison dynamo to obtain the highest amper-
age? I am not particular about the voltage ; should
it be shunt wound * A. The little machine is wound
in all probability to the best advantage asitis. Itis a
motor, and will not probably act as a dynamo unlegs you
use a battery to excite the fields.

TO INVENTORS.

An experience of over fifty years,and the prepara-
tion of more than one hundred thousand applications
for patents at homeand abroad, enable us to understand
the laws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere
A synopsis of the patent laws ot the United States and
all foreign countries may be had on application, and per-
sons contemplating the securing of patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business.
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.

INDEX OF INVENTIONS

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

AUGUST 7, 1900,
AND EACH BEARING THAT DATE.

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

Acid, amido sulfonic, J. Turn 655,529
Advemsmo apf)nralus J. A. Kennedy McGregor 665027
Aerator, milk D. Kimberlin...... .............. 655,245
Air brake automoblle,l L. Hammond.. ... ..

Air powerapparatus marine, A. M. Becker.

Air purifying apparatus, R. H. Thomas......... Gaa.2So
larm. See Burglar or fire alarm.
Alloy, Clamer & Hendrickson...................... 655,392

A]l(‘)kyélor antifriction bearings, etc., Hendrickson

655,402
655.41(‘-
d

655,430
655,288

Asphaltlc matenal agpar
refining, A .
Automatic tank W.0.Wa

655,320

655,548

Axle lubrxcator. J. 655,347
Baby exerciser, C. E. Latshaw 655,631
Bag. See Water bag.
Bag fastener, H. A
Bag filling machme A M Bate:

Bag holder, A. J. HUurd.......ocoovvvvenvenieniocnnss 6a5 236
Bags, urses. satchels, etc., frame for, L. B.
Prabar....................... 655 512
Bait, artxﬁma] R. B. Cantrell.. .. 655,603
Banana shlppmg case. J. Jackson . 655,625
Barrel swing, s FE L 0 655.364

Battery. See Eiectrical battery.

Bearing, H. Fernstrom..............cocooiiiiiion
Bearing for bicycles, etc., spring, F. L. Koehler
Beer cooler, G. Danges.........oevuvverniiarennnns
Bell striker, E. D. Rockwell.

Belt fastener, J. Hill.....
Bicycle, J. C. Robbins..
Bicycle handle bar, MCAuliff & Hicks ..
Bicycle mud guard, F. H. Welch.................... 635 316
655,209
. 655.503

Blcycle saddle and tool carrier, combined, R. J

zahn,
Bit, M McNalley
Bleachmz by e]ectrolvnc chlorin water, T Jes-

655,239
655.602
655,234

Bloger fan, R. Burns..
Boat attachment Howe & Leavitt..........0..000!
Boiler. See Range boiler.
Boiler, G. S. Strong....
B01ler N. P. T'owne..
Boiler tube plug, S. J. rth
Boiler washout device, B. F. Keeney...
Boilers, automatic circulating system fo
C.C.Upham.............eovueennnnn
Book, manifolding sales, L. G. Reynold
Boot or shoe, ventilated, J. J. Pearson
Boring bar, expansible, Brown & Hadd
Bottle filling machme. F. C. Keller..
Bottle, non-refillable, J. M. Urgelle:
Boundary post. K. Schmelsser..
Bowiing alley. L. A. Scholz..
Box. See Bread box. Metal aper box.
Brake. See Air brake. Electric motor brake.
Vehicle brake.
Brake setting and signaling apparatus, auto-
matic, C. Bergmann 7
Brake shoe, J. Stromeyer.
Bread apparatus for cutting altar, T. M. Mulker- @

55,583

M. Mulkerins..

Bread box, altar, T.

Bread or cake knife, J. Hamilton... 655,301
Bread or cake pan, M. Vossbeck.. 655,530
Bridge, E. R. Woodruff.......... 655,291
Broom, F. R. Lay..... 55,

Broom, W. C. Pric
Brush handles, means for attaching, F. & G
Bauerle. ... ..cooiiuiiiiiiiieiiiii i
Bubbles, ap paratus for makmg soap, G. Krafft..
Buckle, belt. L. & itte
Burglar or fire a]arm F D Wallace..
Burial case, M. L. Keyes
Burner. See Gas burner.
Butter, etc., cutter, Hardant & Anderson.
Cabinet, H. G. Roth
Calculator, G. J. Gnau..... .....
Cam wheel, F. & F 0. Wells .
Can and means for closing same, G. H. Dunbar.
Can opener, B. k. Pinnel
Can topper and wiper, W. 8. Bristol......
Car brake gear, railway, Schaffer & Howard.
Car, charging, F. D. Allen
Car coupling, D. Hawkins..
Car coupling, W. \dcl)onald
Car coupling, G. W. Smillie................
Car end gate fastener, mining, L. S. MOrrow.
Car band strap, street, I B. Wardwell
Car, street railway, G. Moore............
Carbonated beverage, E. Funk
Carriage, Klovstad & Jonsen....
(‘arrlage, electric, C. A. Lindstro
Jase. See Banana shipping case.
Egg case. Packing case.
Casket rest, 1. W. Coughlin..
Casting machme, automatic, R. .
Castings, means for 1dent1f ng metal,
Coleman............. .
Cement, artificial, L. H
Centnfugal machme, D.
Chains, machine for manufac!

55,247
. 655,563
665,362
655,296
655.393
655.501
655,536
. 655,383

655,224
bhau‘ seat, combmamon cobbler and bent wood

roll, F. A. Dennett . 655,207
Chair seat support. H. Morton . 655,
Chamber pot, etc., T. Hawkins . 655,231
Churn, T. J. Cheney.. ....... . 655,391
Cigar wrapper, F. E. Fonseca . 655,549
Cigarette machine. F. J. Ludineton. .. 655,254
Cigarette making machine, P. J. Leschander..... 655,134
Circuit closer, J. O’Meara............... 655,41

Cistern cleaner, De Mont & Garwick..
Clamp. See Detachable clamp.

Clamp, A. Carl80MN. . ...veuiiteineiesrneerernsssnsens 655,193
Cleaner. See Cistern cleaner. Window cleaner.
Closet. See Dry eloset.

Clothes wringer, F. R. Wells

Clutch mechanism, F. G. H art.. .. 655,440
Clutches, e te., shifter for, A. C Pessano. . 635,415
Coal leveli ng machine, 8. GOTEOT.. . +vverrrnneres 655,562

Coal separator, J. R. Richardson........ .......... 655,580
Coin assorting, delivering, and recording appara-

tus, 8. 8. BOYA..eeuiiiiiiiiiiiiiiiieiiiieenas 655,544
Coin holder, J. B. Mercer. 655,569
Collar, apparel, L. K. Adt.. .. 665,178
Collar, apparel. W. A. Pin .. 65,212
Comb, G. Wolff.............. ... .. 665,666
Concentrator. W. H. Washburn .. 655,470
Controller, E. M. Fraser... . 655,
Conveyer, portable, J. A Brow . 655,676
Cooking utensil, A. Smith...... ......ccviiiinniinn 655,462
Cooler. See Beer cooler.
Copal guns, dissolving, G. C. Lyman............... 665,499
Cord fastening device, O. Wallman.. .. v 656,531
Corn husking machine, M. H. Madsen 655,408
Cotton elevator and dlstrlbuter, pneumatic, T.

C. Eberhardt. ........ 655,204
Cotton press, W. W. Krutsch 655.346

Couphng. See Car coupling.
Crane, Morgan & Taylor..
Crane, Seaver & W eilman,
Crane, S. T. Wellman et al
Crate, folding, Taylor & M
Crusher. See Ore crusher.
Cup. See Drinking cup.
Current transmission, system of alternating, J.

pe coupling.

H. F. Gorges 655,341
Currents into continuoi ents, and vice

versa, apparatus for Lransformmg alternat-

ing, Hutin & Leblanc.. 655,237

Currents into continuous rents, and vice
Y)lersa. transforming alternating, Hutin & I.e-
L
Curtainor portiere fixture, G. A. Johnson.
Cutting elliptical holes, machme for, J. 8. Worth i
Detachable clamp or name plate, S. J. Cobean..
Dish washing machine, G. S. Blakeslee

Dividers, W. A. Bernard .. 655,185
Dock, sectional floating, W, Jami eson.. .. 655,441
Door lgek and alarm, portable, A. L. Shore . 655,523
Door shoo-fly attachment W. T. Johnson 655,242
Draught equ alizer, J. Beltz........ viviiiiieenn. ,542
Drier. See Film drler
Dry closet and incinerator, F. P. Smith............ 655,419
Drying machine, R. Simon................... ...... 655,586
Drill. See Grain drill. Mining drill.
Drinking cup, magnetlc. H. A. Parkyn.. . 655,413
Drum, hot air, J. F. Beck N
Dust col lecting apparatus, curtain for, Dwight
Ruetschi................. coeiieiieniiiii, 655,547
Dust collector, O. M. Morse. 655,635
Dust collector, L. Walder.................. 55.3
Dust guard, automatic, Nyland & Lindt. 655,306
Dye, black sulfur Priebs & Kaltwasser. 655,65
Egg case, portable, J. H. Lyda ........ 655.564
figg storing tray, J. Lyons et al. 655,447

Electric cable, G. II. Nisbett
Electric conductor

L0 o . 655217
Electric conductor switch, suspended, J. Floyd gﬁﬁ?lb

Electric lock, H. G. Carieton 55,416
Electric motor, Oelschlager & Schrottke 655,268
Electric motor brake, C. A. Lindstrom....... 656,562
Electric motor starting device, J. H. F. Gorge! 655,340
Electrical battery, C. E. O’Keenan.................,. 655,3¢8

Electrical distribution system, E. E. Frischmuth 655,219
Electrmally driven machine, Joseph & Ehren-

. 655,491
635,343

. 655,344

Electrolytlc cell, J. Hargreaves,
Hlectrolytic cells, cathode for

greaves..
Elevator. S

vator.
Elliptic spring, C. I. Dupont...

655,210
Engine. See Explosive eng Ga
Pumping engine. Rotary engine. T'raction
engine.
Engine igniter, explosive, L. Witry.. . 655,289

Engine starting device, explosive,

Paller.............ooooiiii veienn
Engine vaporizer, gasolene, J. G. MacP
Engmes electnc sparker for gasolene, J. G. Mac-

655,269
655,407

Engltnes fu é'l'ié'c'e'bi&él'e' for gasolene, G. L. Reen.
E 1ern;

. Cooper, J
Envelop safety fastener, T. Hawkins. 655,230

Excavatlon. apparatus for con stru cting lines of
W, Vashington... . 655,532
Excavator steam, D. R. French.. 655,218

Exercising apt\aratus electric conductor for,

Crooker & McDonald . 655.671
Exhibition structure, H. F. W. Lyouns . . 655,255
hxpt]oswe engine, rear compression, H. A. Ber- 55156

Eyeg]asses,H G. Chas X
Eyeglasses or spectacles J. Vilanch.. . 655469
Fabric. See Wire fabric.

Faucet and filler for receptacles, H. J. Valemme 655,664
Faucet attachment, bottle, H. A. Knight.. 655,3:
Feed rack, J. MOTTiS v....c.v.er.ennrens
Feed trough for horses, G. i, Combs.
Fence post, L. K Forsythe..... ..
Fence post, J. G. Robinson......
Kence weavmlg machme wire, A.
Fence, wire

Fertilizer dlstrlbuter. E Oubre
Fifth wheel, vehicle, J. G.]MacPherson.

File, letter, 1. E. Rockwe ........... 0,372
Film drier,’roll, . H. Smithers 655,662
Kire exuugmsher, J Brauanlde 55,599
Fireproot arch center, G. B. W 655,426
F‘lshm‘% pole attachment 655,363
Flue, W. A. Gay...... 655,619
Flue scraper L V. Tu 655,313
Fluid heatin and sterilizi -
. 655,665
. 655,591
Frame See Picture frame. Quilting frame.
Fuel, artificial composite, Fltts & Zingg . 655,215
Fuel, producing artificial, W. 'la.;zgart 655,282
Furnace, R. Schorr. .............. 655,418
Furnace tuel feeder, F. N. Spear. 665,464
Furnace grate, H. Truesdell. 655,663
Kuse block. I.. A, Keith.... 655,243
Game or toy, E. H. Allison 655,667
Gas burner, J. K, Tatham 655,521
Gas engine, E. C. Wood...... . 655,473
Gas generator, acetylene, A. C. Einstein. 655,300
Gas generator, acetylene, I. L. Harris.... . 655,487
(Gas generator, acetylene, J. Lawrence..... 655,446
Gas generator, acetylene, J. W. I.awrenee 655,632
Gas generator, acetylene, E. F. Smith.. . 655.310
Gas generator, acetylene, C. Verwer............... 655.287
Gas generators. pressure safety device for acety-

lene, F.
Gas meter, prepayment, E. F. Grlfﬁths
Gate, J. F. Glidden. ...

Gate. J. N. Salmon
Generator. See Gas generator. Steam genera-

tor.
Glass or vitreous pipe or tubular bodies, appara-

tus for forming, Howe & Wetmore
Glass prism plate, G. Fugman,...... .........
Glass, prismatic rolled sheet, C. C. Hartung.
Glue heater, F. N. Hastings..
Glue bpredder C. E. Francis.
Grain drill, S. Belanger
Grain drill attachment, W.
Graining machine, plate. G.
Gramophone sound box, G. K. Cheney
Grating, safety. H. W. Kingsbury.......
Grip, friction, H. M. Sackett.......
Gun attachment, Pell & Wheeldon.....
Guns, level quadrant for high elevation
Hair, device for promoting growth

()55 235
.220

Handpiece, C. C. Lusb
Hand rest, F. H. Thie
Handle bar, adjustable,
Hanger. See Shaft hanger.
Harness rosette, J. E. Pflueger......
Heat or cold, electrical detector for, J. O’Me
Heater. See Glue heater.
Heater shield and ventilator,
Shantz.....
Hinge, L. Bade
Hinge, H. R. Cla
Hook. See Snap h
Hop bleaching and drying kiln, J. & A. B. C. Dow- "6

. 655,581

. 655,511
.. 655,411

combined, A. B.

. 655585

dell 50,
Horseshoe, soft tread Kennedy & Duncan 655.628
Hose, J. F. McGuire..........ccooeievnnnnene 655,507
Hose supporter, O H Hake. 655,439
Humidifier, R. C. Ulbrich.. . 655467
Hydraulic elevator, G. H. ‘Bvans...... . 655,615
Ice cream freezer, J. A. E. Anderson. . 655,387
Impact motor, W. H. Pfeiffer . 655,211
Indicator. See ’I‘emperature indicator.

Joint. See Pipe join. Rail joint.

Journal bearing, Lee & M
Key seating machine, A. D.
Kitchen utensil, H. Wie:

Knife. See Bread or cake kmfe
Knife guard, W. J. Stewart.
Ladder, extension, A. T. Ki
Tamp, acetylene gas, G. A. .
Lamp, electric arc, J. F. Ackermann
Lamp, electric arc, J. S. Nowotny...
Lamp, electric arc, T. Spencer

(Continued on page 110)

. 655,280
655,246
655,26
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Without Steam Power should ™

use our Foot and Hand Power

Machinery, Send for Catalogues
A~Wood-working Machinery,
B—Lathes, etc.

SENECA FALLS MFG.CO. ol =S
695 Water St., Seneca Falls, N.Y, ~52=— il S —
AMERICAN PATENTS.— AN INTER-

exrting and valuable table showing the number ot patents
granted for the various subjects upon wbich petitions
have been filed from the beginning down to December
3l. 18%4. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1002, Pricc 10 cents. ‘l'o be had at
this office and from all newsdealers.

NGINE&F

ATH

MACHINE SHOP OUTFITS,
OT|TOOLS ano SUPPLIE S¢-737:
ES stoastian (atue w0205 2vear, o3

CINCINNATIL O.
12-inch Pipe cut off and
Threaded with ease by one
man and a
FORRBES

“PATENT DIE STOCK.

Smaller sizes pro iulfil.‘lnzltc.l)
easy. Send for Cata
THE CURTIS & CURTIN ('I
6 Garden Street. !rldn:ﬂmrl- Coun,

WORK SHOPS ¢

of Wood and Metal Workers, with-
out steam power, equipped With
BARNES’ FOOT POWER | 2=
MACHINERY __ conmm.
allow lower bids on jobs, and give
greater protit on the work. Machines
sent on trial if desired. Cataloy Free.
W. F. & JOHN BARNES CO.
1999 Rusy ST., RocxroRn ||.|..

ARMSTRUNG S PIPE TI'IREADING
CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 Lo 6 inehes.

Water, Gas, and Steam kit~
ters’ Tools. Hinged 1’ ipe Vises.
Pipe Cutters. Stocks and Dies
universally acknmceledyed to be
E THE BEST. {# Send for cutulog.
* THE ARMSTRONG MFG. CO.
Bridgeport, Conn.

THE EUREKA CLIP

f The most useful article ever invented
tor the purpose. Indispensable to Law-
yers, Editors, Students, Bankers, Insus.
ance Companies and business men gen-
erally. Book marker and paper C]ID
Does not mutilate the paper. Can be
used reﬁeatedly In bexes of 100 fer 2.
To _be had of all booksellers, statione:
and notion dealers, or by mali onreceipt
of price. Sample card, by mail, free. Man-
ufactured Consolidated b'\fe))

b
Pin Co., B{)xIZL Bloomfield, \
The New YANKEE DRILL GRINDER

Sclentifically Correcr,

FRUNEUTS

| Mat.

i-WORKERS, More of these ma
chines have gone into the leading plants of
the world in th three years thay

work. They break,
ering, and only last half as 1
1 for catalogue ex):l
is the onl i

1| Pipe bending mechanism,

TAN CO,, 50 s
Frand lhmhls. Mic)
00060@660@@999906@9@69@@6@09
s —=="6in. MICROMETER &
© will (:lgﬁasure gy tgu;(uts. g
nd w 0
g ’415'-; ms;(n;l(li flat :vork ©
tohin. Weighs 21 0z. @
g Price. in Isrigid and aecurate.
o case, $21.50. Cafaloque of Fine ToolsM f‘r‘eé.s g ]
0 THE STARRETT Pox 13, AthO'. U.S.A. Py i
]
|
{

9999996@999@999999969999999@
can be easily

“ NEw RDUFS FDR ULD” accomplished

without the aid of a skilled roofer if you will get
Warren’s Natural Asphalt Strong Surface Ready Roofing

Has ¢ inch and attach it to the roof
lapedee  yourself. Surface com-
g pleted No need for paint-
ing. Only needs nailing
down. (‘omes in_rolls of
&% 108 square feet. Made of
2} zenuine Trinidad asphalt.
Postal brings particulars.

Warrel\ Chemncal & Mfg. Co., 85 Fulhm Si.. New York.

If you want the best CHUCKS, buy Westcott S
Little Giant Double Grip
Drill Chucks, Little Giant —
* Drill Chucks
Improved,
Oneida Drill
Chucks. Cut-
g, ting-oft
Chucks,Scroll
Combination
Lathe ('bucks, Geared
Combination Latbe Chucks, Plain Universa! Lathe
Chucks, Independent Lathe Chucks. Made by
Westcott Chuck Co., Oneida, N. Y., S, A,
Ask for catalogue in anlmh, French, Spanish or { L
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1-43,

The utmost precision
in grinding cops and |.'.
vones for Automnbili fig
and Birycles is ebtain:
ed by using the

NEW
“RIVETT” =
PATENT GRINDERS.

For p'\r!u‘u[urx and catalogue, address
FANEUIL WATCH TOOL (0.,
Bricaroy, Bosron, Mass.
Mukers of the Celebrated ** Rivett™

Precision Lathes,

They ‘Stand High Fressure
The Hercules Seamless o
Chambersar ¢ wiple spevia
Receivers, Comdensers, 5t

Lamp, hydrocarbon, W. G. Bird
Lamp socket, . 1. Dressel
Lamp. vapor, V. A. Menues
Lantern, tubulas, F. Dietz............0 .o
Last, transversely divided bool or shoe, A. D.

Tyler, Jr.
Le‘lse terming mechanism, A. K. Rhoades
Level, 8. M. Combs .
Life preserver, K. K. Roden. ... ..ol
Liquids, apparatus for separating solid bodies

from, D. Gale......... ...
Tiquids with gas, Appdratus for charging

Schneible
Lithographic work, reduction frame for, k. J

Kallen®ach.......... ...
Lock. See Door Jock.
Lock, T. Churchitl
Lock and Jatch. combined, M. E. Collins.
Locomotlve, H. A, Luttgem
Log dogging apparatus, '
Loom, Baker & Kip, 635.6
Lunm .\. \lurell

Luom w.lr}i Stop motion.
lL.ubricator.

Baker & Kip.
See Axle lubricator.

Lubricator and piston rod packing, W. B. Erb....
Magnetic separator, Courtney & sutterworth
Mail crane, railway, A. R. Black

See Tuable mat.
Mattress stufting machine, H. C. Rehkopf.
Measuring instrument, . Schrottke

)le:;;-u:jing instrument for lasts, ete., C.

e
B. Hat-

Mercerizing apparatus, W.
Metal box. W. H. Moore..
Metal cutting machine, 8. J. Vernsten
Metal structures, forming compos
Savery
Metal wor
Meter. <ee Gas meter.
Me.er . O. F.Schrortke.
Mica, et
Hear snyder
Milking maehine, cow, M. M. Condro
Mill fr.une A \1 /IIIIIIIP mat..

......................... 655,353
assorting apparatus for sheets of,

L lrormel ...
\[muw driil, \\ ynne & !Luducner
Mitering machine, J. L. T'yle
Mixer. See Ore mixer.
Moisteting or damping device, K. Caverl
Motor. Electric motor. 1lmpact motor.

eutn Or gas niotor.
Motor starter, K. M. Fraser..........coeviovnonn,.
Mower or harvester tinger bar attachment, W.

Gatermann.....
Muscle kneader, R, Toliem..
Needle, tape, M. N. Esterbrook.
Qbstetrical appliance, H. Olson.
Oil cake trilmming machine, A.
0Oil. extracting. C. Krisman
oiler for vebicle wheels. antomatic. V. D. Roe.
Oiis, refining nuneral, T. Macalpine
Ore crusher, T. Smith
Ore mixer and sampler, J. M, Damn
Ores anhydrously, eoncentrating, S. M. Li

y .. . 635,604
Petrol-

W. French.

M. Lissiua
Organ, J. Wyvell.. g
I’ackage nmkmu and tlllmg machine,
Packing case. collapsible, P. K. K
Pacxing, piston, M. K. Cox..
Pan. =See Bread our cake pat 1.
Paper box and and blank therefor, fnldmgz

Scott.
Paper box
Paper feeding machine, I
Paper. etc., mechanism for teeding

Bilgram & Schenl.
Peanut blanching ma
Pen, drawing, J. M. ])annhe\sc
Pen'tiller, fountain, W. W. Robbins.
Pen, fountain, H. J. Upton
Petroleum or gas motor, mulitiple piston,

(N Y 680500000 SEa0Re M HE 08 S 6 30H0SG06E0
Phonograph, magazine, G. V. Gress .. ..
Phonographie reproducing device. 7. A. Kdison..
Photographic recording apparatus for vnbr.nory

rays of light, Pollak & \Virag
Piano action, W. R. St. Clair..
Piano pedal. 'W. M. Bauer
Pick point, J. Aegerter..
Picture frame, A. ¥, Mesmlger
[’1levt.lbrllcs device for cutting deuble, Fischer &

oge .
Pinking cutters, forming. H. A. Hannum..
Pipe. See Pitch or tuning pipe.
. A. Miller.....
Pipe coupling, G. B. & W. K. Cushman.
Pipe joint. swivel, C. W. Vaughan..
Pitch or tuning pipe, J. & K, ()eﬁn"er.
Pitman connection, E. Jones.........
Planter, automatic check row corn, J. B. Jarrn
65,¢

J. AL

Planter, corn, E. G. Inhauson
Planter, potato. J. & W.J. Shearer
Platform. See h\(telmon platform.
Plow, orchard. T. Scanlon. . ..
Plow point Wear tip, J. B. W flson.
Plow. wheel, L. P. Graham..........
Post. See Boundary post. Fence p():t
Power transmitting mechanism, E. Winans..
Pres: See Cottan press.

g machine, W. Scott.
g press inking attae

695,354 to
Adams &

nscuring
Pump cut nfr duplex Ste:l."l, M. ).
Pump rod bushuu! G ]I Cushmg
Pumping engine, C. L.
Punching machine, A.
Punching, stamping, etc machme tool
Qbermeyer......
Quilting frame, A. D. \loyeu
Rack. See Feed rack.
Rail joint. A. Relay
Ruilway, electric, W. B. Purvis..
Railway switch, A. G. Moec-}\el
Kailway tongue rail fastening
Railway track structure, H.

.. 635,261
. 655,567

Range boiler and making same. C. Comstock 94
Reclining chairand clothes rack, combined, J.

Webb. ... e 655,593
Recorder. See Time recorder.

Register. J. A. Brynie..
Revolving chair, J. Kllenbecker.
Road _breaking and gouging
Jobnson.... .
Road making and repairing macbine, O. E. Moats
Roller and harrow, combined, N. Schiwartz......
Roiling mill roll relieving device, C. 1. 1Iuston.
Rope transmission device. (). Sundt
Rotary engine, L. A. Cooper.. ... ...
Rotary engine, compound, (. Cade.
l{uhher tfabrics. tool for repairing,
Rack cleaning machme. K. Mulle
Sash cord fastener, J. k. Collin
Rash holder. J. Bohleu
\.uw guide and support, dmu.
Scale, compuring. I'. A. Killma
Scale, pnsmge Q. F. Ritchel..
Scholar’s companion. C. fchnei
Screen. See Window screen.
Screw, ] ek, W. O. Derry
Seat. RKee Spring seat.
Seeder, Fiizzerald & Ramsey.
“Lpnmble chair, 1« 8. Hayes.
Separator. See (oal separator.
arator.
Serving apparatus, Church & Mabana.............
bewlllng and cutting machine, buttonhole, W. W,
lX()l]

machine, M. H.

Magnetic

sep-

l{eece ..............................................
Sewing machine rufing attachment, H. S. Ayres 6
Sewing machine siack thread contmller, M. V.,

P.llmer

rit
Shaft :md bearing. ¢ k,
Shatt hanger, D. R Wing. ..o oL
2nirt waist li’mlder and skirt supporter, l{ B.
. Lam
Shoe horn, E. J. sz
Shutter worker.
Sign, J. A. \Imvher
Sign or slszna] for C.l”lll" cabs‘ ALG.R.
Silo, J. Tod
Skate, mller 0. W,
sSmoke (‘(msumm;z

J.C.

al
K. Whitcomb

Everett |
device. furl e,

lagher...... .,
Snap hook. T. G. . (»00.530
Sound recording :md ropmdncnw muchme B R
JONMSON ..ot 655,557
655,558

655,640
655,617

KQpeed mechanizm. variable, M. C. .lnhnson
Spittoon, fountaun, G. H. Treadgold..
Spooling machine, €. F. Foster..
Spring. See l'lhprm spring.

S{pring seat, W. Borchert
Spur. C. Jackson
Stamp. hand, L. K. §
Steam generator, R. R)que
Steam geuerator, sectional, 8, E. Ligl

(Continued on page 111)

| is obtained from a Witte

% | teed for 5 years,

THE ESTERBROOK

Works, Camden. N. J.

ES‘TERBRH[IKS

150 Varicties. For Sale by all Stationers.

The reputation of half a century
is behind these pens.

STEEL PEN CO. 26 sohn st., New York.

The Olds Gasoline Engine
is a simple, well made and very
econemical power. It has no
complications. 1 to
30 p. statiouary.
Small sizes self con
tained. 4%, §, and 15
h. p. Mounted en-
gines, 21030 bh.p. ma-
rine. Send for com-
plete catalogue.

Olds Motor Works,
Box 418, Detroit, Mich.

SECTORLESS WIMSHURST MACHINE.

—'This article gives directions for making. 4 iliustra-

Factories, Lansing & Detroit

tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131.
Price 10 cents. For sale by Munn & Co. and all news-
dealers. Sond for new catalogue.

ECDNOMY IN GAS ENGINE IGNITERS ...
;s reached inthe “AUTO-SPARKER.”

It won’t burn electrodes. Saves

cost in one year, Hundreds in use,
Extremely durable and every ma-
chine guaranteed. Will last for
ears.  Automati¢ governor regu-
ates dynamo irrespective of size
or speeil of iy-wheel. Rartery en-
tirely dispensed with. Can be fast-

2 ened to floor as shown in cut. Size
1084 x 10 x £ lnche! Weight 23 II;s. Mude for either
touch ur Jum rsimrk Iw™ Send ircular 8, A.

My ‘ YVIUCE \Il-t- I’endhmn. lm!

Gasoline Engine. It is
economical,durabie, is
sold right and guaran-
Write
for catalogue C.

WITTE IRON WORKS CO.
519 West 5tb Street,

Kansas City, Mo.
DRILLING

WELL w2

Over 70 sizes and styles, for drilling either deep or
shallow wells in any Kina of soil or rock. Mounted
on wheels8 or on sills. With engines or horse powers
Strong, gimple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y.

The Dairy Farmer

The total dairy produects of the United States
amount to $700.000,060 per annum,

The dmrymen who produce this miik, cream and

butter are farmers in the broadest sense

They cultivate large farms, carry .arge herds of
cows, and need for their work everything
that any other farmer needs.

Their income is steady,notintermittant. They buy
goods the yearr ound. For thesereasons,they
of all farmers, are most desirable customers,

The readers of HOARD'S DAIRYMAN arethe most
intellu..ent and progressive tarmers, the lead-
ers in thought and action.

HOARD’S DAIRYMAN is admittedly the oreauthor-
ity on all questions affecting the dairy farm-
er, his cows, crops. buildings and tools.

Can any agricultural advertiser afford to missthe

80,000 farmers who read HOARD’S PAIRY-

M AN? Send for a specimen copy and judge

for yourself tlie class of farmers that read it.

HOARD’S DAIRYMAN
Ft, Atkinson, Wis.

Right
Here !

Look at its working prin-
ciple and you’ll understand
the ease and comfort that
comes with wearing a,

President Suspender

Improved
The most, popular suspender made.
Refuse imitations. We will give
§$1500.00 for estimates of
the Presidential vote. ¥ull par-
ticulars of conditions with
each suspender. Book free.
C. A. EDGARTON MFG. CO.,
0X
Shirley, Mass.

MORAN FLEXIBLE JOINT

for Steam, Air or Liquids,
Made in all sizes to stand any desired
pressure. . i
Moran Flexibie Steam Joint Co., Inc'd
147 'T'hird Street. LOUISVILLE. KY.

ILDIN

ME ROAD MACHY CO.— FRA

MACHIN

AND SUPPLIES OF EVERY
NKFORT N

| Bl

THE HARRISON CONVEYOR

Screens, Roller Screans, Elevators, Hoisting Engines,
Standard Scales, Howe Gas and Gasoline Engines.

30RDEN & SELLECK CO.,

—Electric Light and Power Station Equipment, Industrial Railways,
Overhead ("a.glle Sy)teﬂh Coal and Ash Cenveyars, etc., Eccentric Shaking

am
For cualouue and prices, address the manufactarers,

48-50 LAKE STREET, CHICACO,

hell Buckets, Breaker Rolls, Pu.kmg Tables, Howe

.

LIGHT MANUFAGTURING & £XPERIMENTAL WORK.
— SHEET METAL STAMPING — PU ES&DIES.
UTOMOBILESAne PARTS ror same.

SPECIAL MACHINERY. INQUIRIES SOLICITED.

07170 Komc.sww 45 MICHIGAN ST, CLEVELAND.0.

KROMSKOP

Color Photography

Nature’s Refiex! © 1t seems almost a miracle!”

| “To toe already long list of marvelous devices which

will come into wmmon every-day use must be added

this [ast and most pleasing gift of science.’
Kromskow’s romograms and Kromsko l?

Cameras, now ready. 0" Send stamp for booklet.

IVES KROMSKOP COMPANY, Incorporated. :
1324 Chestnut Street, Philadelphia.

= MARINE MOTOR

o are GUARANTEED tc |

GIVE SATISFACTION.
Durable in Construc-
tion and Easy and
Safe in @peration.
§#= Send for Cataloguce
and investigate our claims.

TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., u. S A.

Trascoil ¥

CAROS, etc.

$5 PRES Circular or =mall Newspaper Press
18, Typesetting easy. Money

maker or saver. bend stamp for catalozue, presses, type,
paper, etc. THE PRESS CO., Meriden, Conn.

Would You Know
GlA[nER ) A substitute for genuine stained

glass? GLACIER is a perfect one.

Is simple to apply. and the cost is small. On receipt

of dimengions we will qurite prices and send samples.
G. QUAILE, 396 Broadway, New York.

¥8u USE GRINDSTONES ?

4 If so we can suppiy you. Al sizes
L mounted and unmounnted. always

cial purposes. Ask for catalogue.
The CLEVELAND STONE CO.
2d Floor, Wilshire, Cleveland, 0.

be put on and taken oﬂ at will.
Nothing like it in the world.
Try a set and be convinced. If
your dealer does not keep them
send 25¢.to us for sample doz.
THE L. & M. SUPPLY CO.,
85 Commercial Avenue,
Blnghamton, N. Y,

‘Uyulupedia of Reseints, Nofea & Querig

12,500 RECEIPTS. 708 PAGES.

Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in
Half Morocco, Postpaid.

T HIS great

work has now
been on the mar-
ket for nearly
six yecars, and
thedemand forit
hasbeenso great

 that twelve edi-
tions have been
called for,

The work may
be regarded as
.the product of
the studies and
practical ex-
perience of the
ablest chemists
and workers in
all parts of the
world; the infor-
mation given be-
ing of the high.
est value,arrang-
ed and condensed
in concise form,
convenient for ready use. Almostevery inquiry
that can be thought of, relating to formul® used
in the various manuhcturmg industries, will here
be found answered.

Those who are engaged in almost any branch
of industry will find in this book much that
is of practical value in their respective callings.
Those who are in search of indepcendent business
or employment, relating to the home manufacture
of salablc articles, will find in it hundreds of most

excellent suggestmns

MUNN & CO., Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 Broadway, NEW YORK.

=

kept in stock. Remember, we make a
"sFOOS CAS ENCINE CO.,

GAS and GASOLINE ENGINES

HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES.
Largest Exclusive Gas Engine Factory in America.
Engines held in stock in princibal cities for quick delivery.
SEND FOR OUR NEW ILLUSTRATED CATALOGUE 5.

4 to 250
s Horse Power

Station A, SPRINGFIELD O.

spegialtyof selecting stones forall spe-
INVENTORS’

We buy nnvel: patents ountright or will sell them
find a ma sala or meritorious Advertisin

NTORS MERCANTILE B

Novelties.
REAU, 320 Broadway, New York, U. 5. A

MERCANTILE BUREAU.

Manufacturers and Introducers of PATENT NOVELTIES,
We have special facilities for the manufacture ¢f NOVELTIES and undertake to make models and the
finished product for the market at reasonable prices. Having offices in forei:n countries as well ax in different
eities of the Untted States, our advantages for the introduction of salable novel

er cannot he excelled
No eounty or state rights bought. We can
References, Mechanics and Traders Bank, N. Y.

on & royalt
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Seientific gmrmau.

I11

Improved GRAM-O-PHONE

0/] % pﬁ@e

Our Latest Improved 1900 Model is
substituted for the Gram-o-phone,
which is abandoned, including its
name. .
The nghts of the ZON-0-PHONE
are exclusive under the joint pro-
tection of the patentsof . . . .
NATIONAL GRAM-O-PHONE CORPORATION
UNIVERSAL TALKING MACHINE CO.
AMERICAN GRAPHOPHONE COMPANY
COLUMBIA PHONOGRAPH COMPANY

which companies have made an agreement be-
tween themselves for legal protection and com-
mercial advantage. All persons selling any
style of disc machines other than the Zon-o-
phone will be prosecuted.

National Gram-o-phone Corporatien
Broadway, cor. 18th St., New York City

FLECTRICITY Tavatr. o

BY MAIL [

ondence
from

Students are taught by corr
branches of Electricity a
books prepa ared
under the

enced elec

Edison indorse 5
trical field offers the g
ties for advancement to-
our interesting, free 1llus
will ymm' out the most pre
your spare tim
cash or in \n\l“ monthly installments.
\\ ¢ tench also Mechanical Engineer-
ing, Mechunical Drawing, etc.

1 Engincer Institute of Cor-
e Instruction, Dept. A, 210
23 d Street, New York.

Swiitest, Strongest

Saves Most and Lasts Longest

emington

Standard Typewriter

WYCKOFF, SEAMANS & BENEDICT,
327 Broadway, New York.

HE whole history of the

world is written and pic-

tured week by week in Colliet’s
Weekly. So well written and
so well pictured that it is now
the leading illustrated record of
current events and has the larg-
est circulation of any periodical
in the world that sells for three
dollars or more per year.

On sale at all newsstands. Price 10 cents per
copy. Sample copy free. Address COLLIER'S
WERKLY, 525 West 13th Street, New York City.

Ashesto-
Metallic
‘Packings

SHEETING, GASKETS, TAPE and PISTON PACKINGS.

Will stand the highest pressure for either steam or
hydraulic work. & Write for samples and price list.

C. W. TRAINER MEG. CO., (Est.1874), 88 Pearl 8t.. Boston, U. 8. A.

A COMPLETE

Electrical Library

By PROF. T. O’CONOR SLOANE.

An inexpensive library
of the best hooks on
Electricity. Put up in a
neat folding box,as
shown in cut. FKor the
student. the amateur, the
workshop., the e]uctncal
engineer, schools and
colieges. Comprising five
books, as follows:
Arithmeticof Eiectricity

138 pages, £1.00
Electric Toy ‘\Iakmg, 140

pages, . $1.00
How to Beeome a Suc-

cessful Electrician, 189

pages, . . . . a«] 00
Standard Electrical Dic-

tionary, 682 pages, ¥3.C0
1,300 pages, Electricity Simplified, 158

pages, . . $1.00

Five volumnes,
and over 450 t[lumalmm

A valuable and indispensable addition to every hbrm Y.

Our Great Special Offer.—We will send prepaid
the above five volumes, handsomnely bound in blue cloth,
with silver lettering, and inclosed in a neat folding box

as shown m the illustrat 10n, at the
Price of $5.00 for the oomplete set.
price ofthe five volumes is $7.00.

MUNN & CO., Publishers,
361 BROADWAY, NEW YORK.

The regular

| Televmnmc transmitter

| Trough.

Special Be(lucﬂf |

| An Invention of Great Importance For Sale. |

J‘M | An apparatus in very larce demand, having large sales
'8 all over the world. It carries a handsome protit, and
| requires but few simple tools for its preduction. It is

| far away abead of anything of its kind, and has no com-
| petition. This is a real chance for anyone wanting to

manufacture a cut and dried article. Sells at about $30.

Appiy to PATENT, care International News Company,

| 5 Breams Buildings, Chancery Lane, London, E. C., Eng.

GAS« GASOLINE E

WATER MOTORS

BACKUS WATER MOTQI Lo, NEWARK N-J. U.5. A,

UDH.S & EXPERIMENTAL WORK.

nventions developed. Special Machinery.
| E. V. BAILLARD, Fox Bldg., Franklin Square, New York.

Steam generator, sectional, . W. Newton
Steam separating trap, J. R. Cox et al
Stove shelf, F. K. Ch
Superphosphates, mau m
Saturating instrument, l‘ ‘Br
Swaging machine. J. B. Tialif:
Switch. Hee Railway itch.
Syringe, F. J. Lander
Syringe, va"mal AL Art
Table. See Billiard table.
Table leg tastener. 2. M. Smyth. .
Table mat, W. W. Robinson
Tank, See Automatic tank.
Tap, G. Stroh
Tap,beer,J. Mohn..............
Tapping apparatus, liguid, H. Engel..
T arlexllelrs of fatty acids and making same, .
dieh

—_

and receiver, Crehore &
aie €

Telephonic lppdl‘d.tlls A. Graham.
Telepheny, multiple, K. A. Faller.
Temperature indicator, electric, L. S
Tentering machine clip. K. 1. l),m.n
Thread tier, J. W. McCarth

L Wilde

Ticket book, coupon. G. C. dleigh. ’
Tidal force, means for llh]lllll,‘.’, l’ “Boisrame 50 YEARS
Tie plate, W. Goldie.. . EXPERIENCE

Time re-order. . Oeste
Tin for inclosing preser
etc., A. V. Maconochie
Tire fastening, pneumatic
Tire separator, D. J. Laha
Tire valve. pneumatic, F.
Tire, vehicle..J. K. Van Nest.
Tires to veh wheels, meat
ber, R. A. Brine.......... .......... ... ...,
'l‘ob.u]ro artificially. apparatus for curing, D. J.
Et

TraDE MARKS
DesIGNS
COPYRIGHTS &cC.
Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
inventionis probably patentable. Communica-
tions strictly contidential. Handbook on Patents

sent free. O)ldest agency for securing patents.
Patents taken through Munn & “Co. receive
special notice. without charge, in thi

Scientific American.

A handsomely illustrated weekly. I.argest cir-
culation of any scientific journal. Terms, %3 a
year; four months, §l. Sold by all newsdealers.

MUNN & Co.z61eroaawar. New York

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

Tobacco softening machine, J. K. Proctor.
Tongs, household, 1. F. Smythe...
‘I'ool, combination, G. J. Cavewell.
Tooth crowns, making separable matrices for
seamless, S. C. Snyder..........
Toy. etc., spring actuated mechanic
tine.
Track %andmg d(,vnce (, W. Mudd
Traction engime. G. Adamson..
Trap. See Steam separating trap.
See Feea trough.
Truck bearing, car, C. H. Hartman.
T'ruck, car, G. 1. Stuebner
‘I''uck frame, car, E. 8. Woods
Truss, hernial, R. W. Browne.
Truss, hernial, R. W. Johnson.
Truss pad, A. J. Davidson..
Truss, pile, D. I.. Garver....
Truss, umbilical, H. C. Rash.
Tubing, metallie, T'. Midgley................... ...
Turbine ring of blades, steam. A. Parsons et al
Turn tables, pivotal be‘lrm" for. O. Hoff..........
Turnimg backs s, device tor, R. C. Schemmel.
Twyer, Thomas & Fisher
Typewriter, telegraphic,

R. Kubler.

Tynewriting machine, J. O. Fowler, Jr.
Valve, C. Gulland
Valve gear, W. M. \hlsmave

Valve. rotary cut off, L. A. Coover..

Valve, steam actuated. W. A. Woode
Valves. diaphragm for pressure r
W.Casho oot
Vehicle, autotruck. J. C Anderson..

Vehicle brake, M. K. P. Chaboche
Vehicle, motor, J. 'I. Dougine..
Vehicle motor frame attachm
Vehicle steering mechanism, (
Vehicles, safety device for ele
Velocimeter, marine, P. Schultz
Vending mdehme n operated,
Veterinary obstetrical instrument, J Marku
AT VSN G = G S ) | S B s A oRga0 D08 500
Wagon, dumping coal, R. A. McCauley (Y
Walls nlnd cellings, construction of, A. Wohlge—
muth
Walls, ete., facing for, E. Pruss. ..
Warping machine, Slingl (1dd & Kuet
Washing nmohme (1 W. Bolton..
Washing machine, L. T. I\ellng"..
Washing hine, . K. Smith.
Water bag, L. M. flansen
Water closet flushing apparatus, A. La Bonte
Water closet valve, H. Heuck. ... .ocrers
Water heating apparatus, W. Rochlitz

Worlds Stﬂndﬂrd

Catalogue of latest Models for a stamp,
SMITH & WESSOX, 11 Stockbridge St., Springfeld, Mass,

el 65D
Wheel. See Cam wheel. Fifth wheel. Wind l WA ED —MAN COMPETENT TO PLAN, super-
~wheel. ~ NT intend building and operate a plant
Wind wheel, I'. O. Perry 270

for heating, tempering and japanning light, flat,
springs in large quantities.
lars as to ability, giving

H.

steel
Address, with full particu-
references if pos‘ub]e.

. N., Box 773, New York.

Winding machine. B. A. Stewart
Window, O. M. Edwards.........
Window rleduer 5 (‘ Lawlor..

w nl)j((l:rm reen, Thomas & AT =he Perfect 1-12th High Angle
Wire fabric, woven, Locklin & Fox.... . 655,253 P c“ omtc Homo. Im. Objective, $30.00.
\Vn(e ;;:imhme for formnw screw Lhredded 5 655.223 u,'u SYEM Special price to Colleges.

70 . 609,228 : 3 A
Wood, impregnating, J. Schenkel....... . 655,459 Send for Micro. Bargain List

Wood 10 fiber, mechanism for reducing, No. 12.

B (155,595

Aski
Wrench, ( ohen & Sackheim

£35°500 = Williams, Brown & Earle,
a Ir?llltftehx T\ge Ellltl)vtltlle‘Swruwer ’ 055‘312 _ Dep’t C. Philadelphia, U. S. A,
‘ NY interested in Art, Ar-
DESIGNS. el

Badge, T'. B. Stephenson, Jr...,
Casket, Maxwell & Anderson. . .
Cultivator shovel, 1. Charity
Douche pan. D. Hogan...
Kasel, H. B. Perry.... ...
KElectric wire connector,
Hopple, J. J. Pritchett..
Nut lock washer, W. K. Ball.
Pen or pencil hnlder E. N. (,llnllzm
Pin, dress shield safety, L. A. Craven.
Pump casing, C. I\ Fletcher...
Vehicle body, motor, J. H. Ma

.. 33,045
33,048

153
049
33.047
33,054

The Air Brush Mfg. Co.

80 Nassau Street,
Rockford, I1l.,, U. S. A.

Keep Your Horse Healthy

See ”Idl his stable is fitted with
PATENT STD.LL DRAIN
& i all filth b
itoin one
s life and &
toaklet Free,
Itary Horse Stall Company, =

D. Platt

‘%’i 040
3,051
56 055

LABELS. 2 Rroadw |-|3 New York.

“ Blackine,” for a polish for black shoes, Burkard 00 FORALL WILLING TOWORK

Blacking and Oil Company........ .............. 7126 EASYG 14, Sil Nickel, Metal

0 La I)efenm,” tor cigars, Gonzales, Mora & Com- l’!u!ln: 7 ho:::r;r trl.(:'elm’g ta?nzg

............................................... 7,124 . 2

"()ld [x]on »for rope, cord and twine, Anniston ';"I':::ill‘;:;:f "‘I‘,‘I’a::;“agd‘lc’;‘;ﬁ‘g;?g;s

(Of) s ET-T1(000) 101 191 2550666600 800050000600 0000000600000 7,728 T ’

“Penolia_Candies.”” for peanut butter ecandy, llq“m"w”"“ i“_‘““"’;:gs ‘“I;’:‘;‘“;u‘f]‘:j"edr;

Penolia Food Company.. 7.726 m&g;ge'\"‘.:'%co' IaLinygpmal.mfacv.ure

¢ Pete Dailey,” for cigars, 'T. J. Dunn & Company.. 7.725 outfits, all sizes. G?xamutéed Only out-

—_ ts complete, all tools, lathes, materials,

t:., ready for work. We teach you

PRINTS the art, furnish secrets and formulas

o . . ¥. Pamnhler, samples. ete, FREE.

* Cigar Mold Code and Size list’ for cigar molds, ating Works, CINCINNATL O

Miller, Du Brul & Peters Manufacturing Com-

DALY ettt ettt i ettt e e eaaan 251

A printed copy of the specitication and drawing of
any vatent 1n the forezoing iist. or any patent in print
issued smee 185, will ve furnisned from this office for
10 cents. Inorder niease state the name and number
of the patent desired. and remit to Munn & Co. 361
Broadway. New York. Special rates will be given where
a large number of copies are desired at one time.

| Prices $|60 and up. Send for Catalogue,

Canadian parents may now be obtained by the 1n- |

| interest and value for

PIERCE EleINE co.,

ACHINES, ¢ l'll"llu-‘ l"uu'lnr-c-. Bre
Eml Bott * Machin 'HE V
3 0 llJnr.m ‘\lllt T Milwaukee

B

WHEELS.MODELS & EXPERIMENTAL WORK. SMALLMACHINERY
.I;lanFI-.TIES & ETC. NEW "DE‘ STENCIL WORKS 100 NASSAU ST N.Y

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,N.Y.

AMOUR & TLEDAI.E MAGHINE CO
130 WORTH
Make Models of Anv Ma.cllme to ()l'der.

TURBINE

W‘ ~end for Circular ‘“M.”’

LEFFEL & CO.
hpnugﬁeld, Ohio, U. 8

AUTOMATIC MACHINERY BUILT
to order. Our facilities and experience in this line are
exceptionally advantageous. We invite correspondence
from inventors of mechanical devices.
OTT. MERGENTHALER COMPANY,
Incorporated, Baltmore, .\ld

FUR bAL 'I‘hr(,c valuable articles in the hard-
Kull sets of brass patterns,

ware line.
metal core boxes, etc., with shop right. Patents also

for sale. No exper imental work—ready to manutacture.
Address LOUIS HECK., 35 N.J. R.R. Ave,, Newark, N.J.

D.L.HOLDEN
1336 BEACH St. PHILADELPHIA PA.

REGEALED ICE MACHINES

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT.2.1399.

Experimental Science

By GEORGE M. HOPKINS.
20th Edition Revised and Enlarged.
914 Pages, 820 Illustrations.

Price $4.00 in cloth; $5.00 in half morocco, postpald

THIS is a book full of

Teachers, Students,
and others who desire
to impart or obtain a
practical knowledge of
Physics. 1his splendid
work gives young and
old something worthy
of thought. It has in-
fluenced thousands of
men in the choice of a
career. It will give any-
one, young or old, in-
formation that will en-
able him to compre-
hend the great im-
provements of the day.
It furnishes sugges- &
tions for hours of in-
structive recreation.

Send for large Illustrated Circular
and complete Table of Contents.

MUNN & Co., PusLisHEeRs,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

oeﬁk > @ cA'mLo:rR:L
$75¢

ON MODEL WORKS
193 CLARK CHICAGO.
Month and Expenses; no experience
needed; position permanent self-seller,
PEASE MFa. Co.,Stat'n10,Cincinnati, O.
NOVELTIES & PATENTED ART|GI.ES
Manufactured by Contract. Punching Dies, Special Ma-
chinery. E. honmslow & Bro.,1818eneca St.,Cleveland,O.
GRINDING MILLS B0/ Fifeoses:

versal Eccentric Mill. Address J. S. & G. F. SIMP
bO‘I, ’h Ro(luey Street, Brooklyu, N. Y.

INVENTIONS PERFECTED.

Accurate Mode! and Tool Work.  Write for Circular.
PARSELL & WEED, 129-131 West 3Ist St.. New York.

" VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE, R. I

Emmg m:mrn‘lmlllw“

ADDRESS AMERICAN MOTOR CO.
. 32 BROADWAY NEW YORK CITY.

P10 VAROR LALNCAEG

Stock Sizes 14 to 22 foot.
Safe, Reliable and fully guaranteed.
17 N. .« 7th Street, Racine, Wis

ventors for any of the inventions named n the fore-
going list, provided they are simple. at a cost o f $45 each.
f complicated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

Puncture ProofFoldlmz Boats. Adopted by the U.S. War and Navy Depts. in
- March and Sept., 1899. Onlty medal and award at World's Fair.

= perfectly safe for family as well as sportsmen’s use.
Packs in small cs.se. Send ﬁc for catalog, 50 engravings.

Beautiful models,
Sails, centerboards, radders.
King Folding Canvas Boat Co., Kalamazoo,Mich.,U.S.
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Scientific ic American,

AucusT 18, 1900.
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AND
INSURANCE
AGAINST-LOSS

OR
DAMAGE
TO
PRODPERTY
AND
LOSS: OF' LIFE

INJURY )
IS

STEVYBOLL TXPLOSIONS
g-ngmcf. smafﬁm( 'FB-Al.Ja‘l l’ﬂ‘émm J
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Speed and Safety
Cembined

constitntes the
chief featutes of
the

WINTON
MOTOR
CARRIAGE

which,atthe same
* lime, isthe streng-
est built, most
—_ gurable, and the
Price $1,200. No Agents. aﬁ{‘.“;‘:{,ﬂ‘ﬁ:‘,"fn‘(ﬁ’;
on the market. No danger, no effort of previous knowl-
edge required to run it. Hydro-Carbon System.
Prompt delivery assured. Wwrite for Catalog.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

Eastern Department, 120 Broadway, New York City.

AUTOMOBILE PATENTS
EXPLOITATION COMPANY.

UNDERTAKES:—The manufacture of Automobiles and Motor-
Cyeles. The examination of Automobile patents. Te enlist capital
for the de \Llopm\ at of inventions.

FURNISIIES :—Specialists to make thorough examinatiens of

Ixperts to test motors sl automobiles.  Opportunities to

Jnventors to present property their propositions to concerns willing
ta consider and to undertake th

PURCHASES:—All merito
relating to motor-cycles, motors, g

F. B. HYDL, Secretary.

e

nts, licenses and inventions
utomobiles and their parts.

)
2% William St.,, New York.

EFastman Kodak Co.’s
BROWNIE
CA M ERAS

DeDI05-BO0TON MoroRaTTa" o

| nace can be m:de by any amateur who is "versed in the

‘d
Make pictures 27{ x 2} inches. Load in Daylight
with our six exposure film cartridges and are so
simple they can be easily
Operated by Any School Boy or Girl.
Titted with fine Meniscuslenses and our improved
rotary shutters for snap shots or time exposures.
)rronaly made, covered with imitation leather,
have nickeled fittings and produce the best results,
Yrownie Camera, for 21 x 2% pictures, - - $1.00
‘dransparent-Film Cariridge, 6 expusurEs, 2Y x /i, .15
irownic Developing and Printing Qutfit,
Ask your dealer or write us for a Browme Camera C/u&
Constitution. $500.00 in Kodak prizes to the members.
EASTMAN KODAK CO.,
Rochester, N. Y,

CHARTER Gasoline Engme_

ANY PLACE
BY ANYONE

USE]] FOR ANY PURPOSE

Stationaries. Portables,
Engines and Pumps.

I~ State your PPower Needs. -
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

THE CoBURN PATENT TROLLEY TRACK

Barn Door Hangers

Impossible for door to jump the track.
Verysimpleandcheapto apply.

&= Send for 13ook.

THE COBURN TROLLEY TRACK MFG. CO.,
HOLYOKE,

MASS.

Queen Transits and Levels

High Grade Instruments with the Latest improvements.

160 page En- = 24(l page Math-
L ineering ematical Cata-
Catalogueon log ue on ap-

application. THE QUEEN I plication.

ENGINEERS' AND DRAFTSMEN'S SUPPLIES.

QUEEN & (H1] Optical and Scientific

vy Instrmmment Works,
59 Fifth Ave., New York. 1010 Chestnut St., Phila.

Mistakes in Addition,

Office Headache,
and mistakes in carrying forward
don’t oc¢eur where the Compto-
me.erisused. It saves half the
time in doing t¥.e work and all
time looling for errors. Solves

with great !"‘Lpldltzl and absolute
& accuracy all arithmetical probe
Why don’t you get one {
Write for Pamphlet.

FELT & TARRANT MFG CO.

lems.

62-56 ILLINOIS ST.. CHICAGO.

-NEW YORK-BOSTON- PH{W.Y 8], [N, | {o9.Xcle}

COPTASGHT 35 1 % 4 MT6 €O

Start
Your
Career
in a

THE STANDARD AUTOMOBILE
MOTOR OF THE WORLD.

OVER 320,000 IN ACTUAL
. e

/SE.

Pon’t exnen
ment—DPu
chase a [)eron
and make your
Motor Vehicle
a_suceess.

Motors, motor
supplies  and
batteries in
stock. |

|
‘We also man-

ufacture
Tricycles, Young men and women looking for employ-
e ment sheuld send for our new circular —
Quadri- « Support Yourself While Learning a Pro-
cycles, fession.” It is free. It tells how you can
“Motor- secure a position at good pay, and while sup-
ettes.”’ porting yourself prepare for a professional

career. You can become a

GENERAL FACTORY AND OFFICES;

CHURCH LANE & 37th ST., BROOKLYN-NEW YORK. Mechanical Engineer

Electrician
Architect

200,000 students and graduates in Mechanical,
Electrical, Steam, Civil and Mining Eugineering
Architecture; Drawing and Designing; hemistry;
Telegraphy; Telephony; Stenography; Book-keeping;
Engflsh Branches.

When writing, state subject in which interested.
INTERNATIONAL CORRESPONDENCE SCIIOOLS

Established 1891, Capital $1,500,000.
Box 942, Seranton, Pa.

HOW TO MAKE AN ELECTRICAL
Furnace for Amateur's Use.—The utilization of 110 voit
electric circuits for small furnace work. By N. Monroe
Hopkins. 'This valuable article is accompanied by de-
tailed working drawings on a large scale and the fur-

use of tools. This article is contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1182, Price 10 cents.
For sale®»y MUNN & Co., 31 Broadway, New Yerk City,
or by any bookseller or newsdealer

4. g FRICATSURFA
L,GARDN!B FLATSURFALES

Auunm&mpm?_
RINDEVY HEesiva t oo

Lo CHIED IEUSA

W an ome I OO0l Iniormation :
All kinds of Machinists® and Carpenters’ ‘Tools—right up to the minute—are correctly

described, explained and illustrated in the new and revised edition of

MONTGOMERY & CO.S TOOL CATALOGUE.

A veritable Tool Encyclopedia, fully indexed.
from cover to cover.
for 25 cents.

MONTGOMERY & CO.,

+T00k
CATALOGUE

Full of solid and useful information |

A complete education about Tools of all kinds. Free by maxl'

105 FULTON STREET, NEW YORK CITY. |

BLUESTONE
HIGH PRESSURE _PACKING

For Steam,
Hot or Cold

in colored enamels
to match dress

effects.
Send forour ‘“Blue Book’’ —free.

Tue New EncLano Warcen Co.
47 Maiden Lane 149 State Street
New York Chicago

Packs equal-
ly well for all.

‘I'bere is 10
packing made
that will last
as long or
withstand as
well the ac-
tion of steam
heat.

Gutta Percha & Rubber Mfg. Co..

ACETYLENE

DO YOU KNOW that the most light, teast trouble,
greatest comfort can be secured by using good burners
The best burner is D. M. STEWARD'S WOND
Write, inclosing 25 cents, for sample.

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

14 EckhardStationaryGasoline
Marine Englnes‘

2 H. P, %150
4 250 |
8 450
Costs 9 cents per day per Horse
Power to run.

130 Duane St.,

N. Y.

CHENTRY 07 MANUPACTUNNG

Testing, Introducing, and DlS~
posing of Chemical Patents, Pro-
cesses, Novelties, Formulas, etc.

PETER T. AUSTEN,

i

Simplest in construction and
easiest to operate.

52 BEAVER STREET, NEW

YORK.

A\ Daus’ “Tip Top”Dupllcator

100 SHARP AND DISTINCT COPIES IN BLACK
FROM PEN AND 50 COPIES FROM TYPEWRITER
NO WASHING, NO PRINTERS’ INK. NO STENCIL. Price, Complete, $7.50.
SENT ON TEN DAYS TRIAL 70 RESPONSIBLE PARTIES

The **Trp-Tar” reproduces the handwriting sa exceedingly faithful that copies duplicated in Black
Tnk on this apparatus are often taken for ordinary written letters and not duplicates.

YOUR FACE WILL THANK YOU

SHAVING SOQAP

HYOMEI

ANTISEPTIC SHAVING

SOAP

Unlike All Others.

Made from the Fresh Green Leaves

of the Tasmanian Blue Gum Tree.

HYOMEI SHAVING SOAP is guaranteed to
be absolutely free from harsh alkali, the putrid
fatsand germ-filled oils commonly used in shav-
ing soans, and which are the aggravating cause
of mmp]es blackheads. humors, blotches ten—
der skin, and other shaving diseases.
will convince anyone that HYOMEL blIA v lf\(x
SOAP is as far superior to other shaving soaps
as the finest toilet is to the common laundry.

Refreshing, Soothing, Antiseptic.
Your face will thank you for using
HYOMEI ANTISEPTIC SHAVING SOAP.
Sold by all druggists or sent by mail.
PRICE 25 CENTS.

Sample cake Hyomei Shaving Soap,by mail, Jce
THE R. T. BOOTH CO.. Ave. A. C., Ithaca, N.Y.

WASHINGTON PARK CLUB GROUNDS

CHICAGO.

SEPTEMBER 18 to 22,

inclusive, will be held the

FIRST GREAT INTERNATIONAL

AUTOMOBILE
EXHIBITION

AND RACE MEET.

Under Auspices of The Chicago Inter (ceau.

Every Reputable Manufacturer of Motor
Vehicles in the VWorld will be represented,
and a MAMMOTH PROGRAMME OF
CONTESTS has been arranged in addition
to this

MOST INTERESTING EXPOSITION.

$I0 000 in Cash Prizes and Trophies

will be awarded in various contests.

75 000 Sq. Feet of Exhibition Space

Electric and other facilities FREE,

EXHIBITORS DESIRING SPACE ADDRESS
THE INTER OCEAN, Chicago.

‘‘ WOLVERINE”’

Gas and Gasoline Engines
STATIONARY and MARINE.
Wolverine” is the only reversible
MarineGuas Engineon the market.
It is the lightest engine for its
power. Requires no licensed en-
i gineer. Absolutelysafe. Mfd. by
"' WOLVERINE MOTOR WORKS,
s 12 Huron Street,
Grand Rapids, Mich.

The *

Best Railroad
Track and Wagon or Stock Scales made,
Also 1800 useful articies, including Sates
Sewing Machines, Bicycles, 'f'oouls. ete. Save
Lists Free. CHiCAGO SCALE Co., Chicago. 111,

JESSHE S, 8 (EbimaT

All varieties a1 lowest prices.

00eS

2 The Felix F. Daus Duplicator Co. (inc.), Ito 5 Hanover St., NewYork

ETC.
wH JESSOP & SONS L'2 91 JOHN ST. NEW- YORK:

Voltmeters, Ammeters
and Volt-Ammeters

for all electrical measurements, testin
batteries, circuits, etc. ‘A reliable an
inexpensive portable instrument.
Send for Circular.
L. M. PIGNOLET,
80 Cortlandt St., New York.
b

Facker

WDLT- AMMETER;
LM P AROLET
£

non-shrinkuble, Tt is the best floor fille
make the floor look 1ike one plece. It
¢l%¢l bugs and mothe, is waterproof, caldproo

% OLD FLOOKS LOOK
J wapart hbur

of ardinary floor surface

Manufactured only by the GRIPPIN “A\

aund o

Tt s of the eonsistency of pusta, 1w varfous shades, and Is tough, elastic, adhexive and

f and germproof. Tmpervious te any weather.
LIKE N 7. Can be applled without tools or
-«...| M A0 for enough to fill 200 square feet

Putupinl, ? I‘> and 10 I'rs air-tight cuns.
wrs 4 mquare feet of ordinary surface

I-".\l ’ll. RING €O, Lock Box 1,

rin the world, stopping the cracks so completely as to

in hygienic in lta composition nnd effects, keeps away

e, pier 1, —
\il".“'.lllﬁ‘k', NEW YORK,




