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A NEW ERA IN CITY TRANSPORTATION,

The gentlemen comprising the Board of Rapid Tran-
sit Commissioners of the city of New York have at
length achieved the formidable task of devising a suit-
able plan of rapid transit and securing a contractor
who was able and willing to undertake the construe-
tion for a sum that would not exceed the constitutional
limit of the city’s indebtedness.

The amount of the successful bid, $35.000,000, is a
vindication of the estimmates of William B. Parsons,
the chief engineer of the commission, whose estimate
of $35,000,000 was made before the present rise in the
price of steel and the passage of the eight-hour labor
law,—modifying factors which must have entered large-
ly into the estimmates of the successful bidder.

The fact that the road is to be built by John B. Me-
Donald has given general satistaction, mainly for the
reason that he has already had wide experience in the
construction of heavy engineering works which are
more or less of the character of the Rapid Transit Tun-
nel. He constructed the celebrated Belt Line Tunnel
in Baltimore, and is now engaged in building to the
north of this city the large artificial basin known as
Jerome Park Reservoir, a task involving the excava-
tion of over six millicn cubiec yards of material, of
which the greater proportion is rock. It is the inten-
tion of the contractor to sublet the tunnel in several
sections and open up work simultaneously along the
whole length of the line. If this is done, we see no
reason why the contract, great as it is,should not be
completed in the estimated time of three years.

When the road is opened, New York city will pos-
sess an entirely new systern of transportation, with
a capacity second only to that of the elevated roads,
and superior to all existing systems in the number and
speed of itsexpress trains. It will furnish an essentially
long-distance service, the bulk of its trains making
stops only at the more important stations. It will
thus assist in effecting a nuch needed separation of the
enormous volume of passenger traffic that flows up
and down Manhattan Island into two distinet classes—
the short-distance and the long-distance, the former
gravitating to the local trains of the elevated roads
and to the surface trolley roads, and the latter to the
elevated express trains and to the rapid transit tunnel.

Starting with a loop at the City Hall Park, the first
seven iles of the tunnel will contain four tracks—two
for express and two for local trains. This portion will
lie either beneath or close to the main arteries of street
traffie, following the route of Elm Street, Fourth
Avenue, Forty-second Street, and Broadway to One
Hundred and Fourth Street, where the systemn will
divide into two two-track lines. One of these will bear
to the right beneath the northwest corner of Central
Park, and will exrend beneath Lenox Avenue and the
Harlem River to Westchester Avenue and the Bronx
Park. The other will be carried beneath Eleventh
Avenue and by way of the Kingsbridge Road to a
terminus on the Harlem River near Spuyten Duyvil.

The route as thus laid out and forthwith to be built
will be extended, no doubt, in the near future. As it
stands, the most serious defect is that it stops short of
the important section of the city lying between the
City Hall and the Battery. The original plans of the
commission contemplated a terminus at the latter
place; but the bitter opposition of the owners of
property in lower Broadway, coupled with the desire
of the commission to keep the estimnated cost within
the debt limit of the city, led to the abandonment of
this important section of the original plans. We think
that steps should be taken at once looking to the
construction of this portion of the tunnel, the re-
moval of the loop from the City Hall Park to the
Battery, and the ultimate extension of the road to
Brooklyn by means of a tunnel beneath the East
River.

The outlook for future transportation facilities in
this city is certainly very bright. By the time
the tunnel is completed the elevated roads will be
electrically operated, and the main lines of the Metro-
politan and Third Avenue surface roads will be simi-
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larly equipped. To this must be added the undoubted
effect of the large service of automobile cabs and buses
that is promised in the near future.

-+

THE AGRICULTURAL OUTLOOK IN PUERTO  RICO.

At present very little in the way of plant products
is exported from Puerto Rico outside of coffee, sugar,
and tobacco. Allother crops are considered unworthy
of the serious attention of the planters, their cultiva-
tion being generally left to the desultory efforts of the
most ignorant of the population. There has been
little attempt at the improvement of varieties, either
by selection or by the introduction of superior seed.
Much of the fruit and vegetables sold is of a very in-
ferior quality, quite unsuitable for export. Notwith-
standing the numerous books and magazine articles
which have been published, there is very little definite
information available concerning the agricultural con-
ditions and economie plants of that island.

It having been decided that our Department of
Agriculture should assist the more enterprising farm-
ers, both Americans and Puerto Ricans, in experi-
ments, which many of them have already undertaken,
in order to find out what new crops suitable for our
markets can be grown there, Mr. O. F. Cook was sent,
as a Special Agent, by Secretary Wilson to ascertain
what species and varieties are now to be found there,
in order that the department might be able to secure
others likely to be of use in improving and extending
the agricultural industries. Mr. Cook has just made
his preliminary report.

We are paying over $200.000,000 for tropical plant
products, a large part of which could be furnished by
Puerto Rico and the Philippines. For bananas, for
instance, we paid in 1898 over $5,500.000, mostly to
Jamaica and Central America. In Puerto Rico the
banana has scarcely been considered as an article of
export. It has been planted principally for shade in
the coffee plantations, and is of unsalable quality.
The variety almost exclusively imported into the
United States is not generally cultivated. As the con-
ditions for commercial banana growing are very favor-
able, it may be expected that attempts in this diree-
tion will soon be made.

The soil and climatic conditions are exceedingly
diverse ; it is probable that a wide range of products
can be secured, at least for local consumption. Oranges,
limes, and other citras fruits, European grapes, and
other semi-tropieal fruits and vegetables can be pro-
duced in the drier parts of the island; while from
the moister parts vanilla, cacao, mangoes, and other
more strictly tropical plants can be exported. In the
meantime it is of great importance that the existing
industries be improved. Sugar lands are receiving at-
tention from American capitalists, and large modern
factories are being built. Coffee, the chief product of
the island, is perhaps that in which the greatest ex-
pansion is possible. Over $:8.000,000 worth of coffee
has been exported in a single season from Puerto Rico
in spite of methods of cultivation of the most primi-
tive character. Instead of seedlings grown in nur-
sefies, those which spring up by chance, already weak
and spindling, are used. This, together with the over.
crowding and lack of proper care, brings the average
crop down to one-third or less of what might be ob-
tained through better methods. There is a large
amount of land suitable for coffee culture, not now
planted. If this industry were properly developed,
Puerto Rico might supply quite half of the enormous
quantity consumed by the United States, our imports
in 1898 being valued at over $65.000,000.

The fact that Puerto Rico eoutains no large unoec-
cupied areas has led some observers to represent the
entire island as thickly populated. This is not the
case; while a large part of the available land has
been at some time under cultivation, there are many
districts in which not more than 10 per cent of it is
now in use, except for stock raising, which may prop-
erly be called the most popular agricultural industry
at the present time. For men without capital or ex-
perience in the industries of tropical countries, there
are no openings in Puerto Rico. Puerto Rico is unique
among the West Indies in the possession of a large
white population capable of furnishing labor for carry-
ing out local improvements and of taking part in ad-
vaneing civilization. This is because of the delightful
climate, where the European can live, work, and
thrive. A more advantageous point of contact with
the tropies could scarcely have been selected.

“TIME IS MONEY.”

The meetings held in conunection with the recent
International Commercial Congress at Philadelphia,
dealt very freelv with the questions of the methods
employed by manufacturers in Europe and in the

United States, and one of the most practical and use-.

ful among the many papers bearing more or less
directly on this question was read by Mr. W. C. Barker,
of New York. While it is impossible to review at any
length the whole paper, we draw attention to an im-
portant distinction made by Mr. Barker between
American and European methods in striving to arrive
at the same ultimate economy. It seemed to the
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speaker, as the result of his observations abroad, that
the European manufacturers lay it down as a cardinal
principle that ‘‘time” is of no value, sacrificing
‘*time” to save outlay in new and improved plant.
They employ old machines, tools, ete., and speed their
machines to suit the movement of the poorly paid
workmen. The American manufacturers proceed on
the principle that ‘‘ time is money,” and, therefore,
they spend money freely to save time. They do not
hesitate to buy the most improved machines to replace
their existing plant from time to time, and they speed
up their machines so as to turn out the greatest pos-
sible amount of work, and employ the best men that
money can buy to operate them.

As a concrete illustration of these two diverse meth-
ods, the gpeaker told of a visit he made to a large
manufactory of agricultural machinery in Europe,
where he saw ‘ the old single-spindle boring machin-
ery and the single-chisel mortise, boring one hole and
cutting one side of a mnortise at a time.” The man-
ager of the works was ‘‘greatly surprised to learn
that American mranufacturers used gang boring-ma-
chines, boring all parallel holes through a piece at one
movement, and gang mortisers cutting all paraliel mor-
tises at one stroke.” In the floor room of the same
factory he found them using a rope and pulley at-
tached to a drop-hammer running in upright guides,
the machine being worked by hauling the hammer up
by hand and allowing it to fall. This was their trip-
hammer. The statement that in America power haw-
mers were used, striking 100 to 150 blows per minute,
produced positive astonishinent.

At the same time the manager of the works seems to
have been perfectly well aware of the true key to the
difference between methods in the old and in the new
worlds, attributing the conservatism of the European
manufacturer and his workmen to the influence of tra-
dition and environment, whereas the invention and
mechanical genius of the average American was con-
sidered to be the outcome of the fact that his ancestors
found themselves surrounded with new conditions
that required new methods of thought and action,
while ‘‘their descendants have each kept on think-
ing out new ways and methods of doing things ever
since.”

—_— - ~———
A WISE DECISION.

At the last meeting of the Naval Board of Construe-
tion the various plans which have been drawn up for
the armament of the new battleships of the ‘‘New
Jersey ” type were under consideration, and the main
question debated was that of the installation on these
ships of the double-decked or superposed turret. The
SCIENTIFIC AMERICAN has always urged the wisdom
of awaiting the results of the forthecoming gunnery
trials of the ‘Kearsarge” and ‘‘Kentucky,” both of
which carry the superposed turrets, before deciding to
use this much debated form of construction on the
new battleships. We are glad to note that at the
meeting referred to it was decided to await the tests of
the ¢ Kearsarge,” and only adopt the double-decked
turret in case the results were satisfactory.

Of the several alternative plans for distributing the
armament of the new ships presented by Rear-Admiral
O’Neil, most of which have been described in this
journal, it was decided to adopt that one known as
type A, which was 1llustrated in the SCIENTIFIC AMER-
ICAN of September 9, 1899 ; this plan of armament to be
followed only in the event of the tests of the ‘'‘ Kear-
sarce” being unsatisfactory. The type A scheme of
redistribution removes the 8-inch' guns from the 13-
inch turrets and places them in two turrets amidship,
one on either beam. The secondary battery consists of
ten 6-inch rifles in broadside on the main deck and
four 6-inch rifles on the superstructure.

COMPARATIVE COST OF HORSE AND AUTOMOBILE.

A village resident in one of the English counties has
communicated to a local journal an estimate of the
relative cost of keeping an automobile and horse and
carriage. He arrives at an economy in favor of the
motor of $47.75 on the total expenses for the year, and
he does it thuswise : The cost of the horse is $115, and
of the dog-cart $135; the interest on which outlay. at
414 per cent for one year, is $11.25; the keep of the
horse, at $2.50 a week (it must be remembered that
these prices are for keep in a country village), and
license and shoeing, bring up the total expense for the
year to $159. This he compares with a five-horse
power automobile costing $850, the interest on which,
at 414 per cent for the year, is $38.25. Adding to thisa
tax of $21 and expense of $52 for fuel (petrol in this
case). at the rate of 75 cents for 35 miles, and 25 cents
for the same distance for Inbrication, he reaches a
total annual expense of $111.25.

It will be noticed that in the above estimmate there
is no repairs account. an item which we think the
average unskilled automobilist of the future will find
to be, perhaps, the most serious of all. outside of fuel.
In this case, however, the automobilist was something
of a mechanic. possessing a lathe, a vise, ete., and he
was equal to making all ordinary repairs himself; more-
over, he argues that in any case the accidents that
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may happen to a horse, and the more or less frequent
visits of the veterinary, will fairly well offset repairs to
the automobile.

Just here we would suggest that in view of the fact
that the mechanism of the automobile is necessarily
complex, and in many forms of motor susceptible to
easy disarrangement, it would be well for all intending
purchasers to acquire some elementary knowledge of
the simpler tools of the mechanic; and we think it is
not unlikely that the coming rage for automobilism,
which, unlike that for the bicycle, will prove to be last-
ing, will give an added impetus to the study of practi-
cal mechanics in our schools and colleges. In any case
the business of automobile repairing will be one of the
most important and profitable of the new industries of
the future.

INJECTION OF WOOD.

According to the Russian savant, M. Philopoff, the
product used for the injection of wood should fulfill
the following conditions: It should be an energetic
antiseptic and should not cause a deterioration of the
wood. It should be easily injected, fixing itself in the
pores of the wood, so that it will not be driven out by
humidity. It should form in the wood stable chemi-
cal compounds, and should be dialyzable, so as to
easily penetrate the tissues. A great number of sub-
stances have been proposed for the injection of wood,
but none of these have as yet responded completely to
the above conditions and given results which are en-
tirely satisfactory. Naphtha, among others, has not
realized the hopes which were expected. It does not
penetrate the wood entirely, however great the pres-
sure, and besides it has been demonstrated that it
does not ‘prevent the development of the bacillus
amylobacter. A number of Russian chemists have ex-
perimented in this direction, as naphtha and its deri-
vatives are abundant in the petroleum regions of the
Caucasus. One of these, M. Karitchkoff, appears to
have arrived at a solution of the problem by using the
organic acids which are found in the crude naphtha,
and which, after the rectification of petroleum by
caustic soda, remain in combination with the latter,
forming various salts of these acids. It has been
found that these substances act as a powerful pre-
servative of wood against putrefaction. In 1862, in
fact, Wagner had observed the antiseptic nature of
several of the fatty acids and made experiments with
oleate of aluminium, of copper, ete., for the preserva-
tion of wood. In these he was quite successful, but
the cost of the method prevented it from coming into
practical use. The process of M. Karitehkoff has been
received with favor, as the price of the acids derived
from naphtha is verylow. They may be considered
as deriving from the hydrocarbons of the naphthene
group, and are yellow, oily liquids, insoluble in water,
and form acid or neutral salts. Of these, the acid
salts and the neutral salts of the heavy metals are
soluble in hydrocarbon liquids. 'The experimenter
has studied in detail the antiseptic properties of these
products, and from certain observations concludes
that the acids are more powerful than the salts. Of
the latter, the copper salts are the most energetic. In
experiments upon organisms which attack the wood
and cause decomposition, such as the polyporus sul-
fureus, the injected pieces of wood, kept in water,
were still intact at the end of eight months, while the
samples not injected were attacked by the parasites in
a few days. Thus their antiseptic properties are be-
yond question. But as the pure acids do not fix so
well in the wood, the use of the salts is, on the whole,
preferable. The copper salt may be prepared in two
different operations ; first, by the reaction of the or-
ganic acid upon pieces of the metal, or, secondly, by
double decomposition of the sodium salt with copper
sulphate ; the latter process is the most rapid.

It remained, however, to find a solvent for the naph-
thenic salts, as they are insoluble in water. The ex-
perimenter has found a good solvent in another pro-
duct of the distillation of naphtha, namely, ligroine ;
this produet dissolves easily the naphthenic acid and
salts. Itsgreatinflammability is the only objection to
its use. The operation of injecting railroad ties, as
carried out by M. Karitchkoff, is as follows: The ties
are dried in special driers, then the injection is made
in cylinders adapted for the purpose. As the ligroine
penetrates easily, a pressure of four atmospheres is
sufficient. The solvent is then eliminated by evapo-
ration in a current of hot air. Each tie requires about
114 pounds of antiseptic, and the cost of injecting a
tie is estimated at $0.10.

THE PAN-AMERICAN EXPOSITION OF 1901.

It is now eighteen months before the Pan-American
Exposition at Buffalo will open its gates to the coming
flow of visitors, and all will surely be surprised to see
what hasbeen accomplished in so short a time. With-
in a few months the Pan-American Exposition Com-
pany has secured large appropriations and subscrip-
tions, which have enabled the fair to be put upon a
solid basis. New York State has appropriated $800,000.
It is now assured that the countries of South and Cen-
tral America will make large appropriations and will
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erect splendid buildings. It was first proposed to have
the Exposition in 1899, but the Spanish-American war
caused a change in plan, with the result that the whole
scheme has greatly broadened and increased. The
selected tract of land which the buildings will occupy

embraces about 835 acres of the finest section of the-

city, 180 acres being the show portion of Delaware
Park, the handsomest subdivision of Buffalo’s very
complete and handsome park system. To reach this
ideal spot it is necessary to traverse the finest residen-
tial section of the city, which is noted far and wide for
the beauty of its homes and the magnificence of its
avenues and boulevards. Some idea of what is being

donecan be obtained by reference to the current num- -

ber of the SUPPLEMENT, which contains four large
illustrations showing Machinery and Transportation,
Graphic Arts and Forestry Buildings, and also the
Plaza. For architectural splendor it will bear favor-
able comparison with the Chicago Exposition of 1893.
—_— e r———
THE RISKS OF WAR,

England’s losses in South Africa are large compared
with very recent wars, because there has been no great
struggle bet ween two civilized nationssince the Franco-
German war, and in fighting with half civilized peoples
the percentages of loss have invariably been all one
way—in favor of the modern equipped armies. Even
in our short war with Spain, which was not a stub-
bornly-contested confliet, the importance of modern
military tactics and scientific inventions could not be
fairly estimated. The equipment of the English army
with all modern destructive agencies to meet a stub-
born foe almost equally well provided with powerful
weapons will furnish sufficient data for some very in-
teresting military literature when the battles have all
been fought.

The risks of war have never been quite so great as
the inventors of the weapons would lead us to believe.
The climate in many wars has been a far greater enemy
than the bullets and cold steel of the soldiers. Recent
statistics show that the number of our soldiers killed in
battle in the Philippines in the last four months of the
old year was only 361, and the number who died from
wounds and accidents 200, while those who died of
disease were 762. In the Cuban campaign the deadly
work of the clinate was even more effective in its re-
sults. The large life insurance companies recognize the
risks of the climate as equal to those of exposure to
the bullets of the enemy, and special clauses are at-
tached to many policies which specify that officers sent
to Cuba or the Philippine Islands must have their
policies reconsidered, and an extra fee paid.

An interesting item of fact is gleaned from the Cri-
meajr war literature, that is further verified by some of

the naval battles of our recent war. The Russian forces.

fired 45,000,000 rounds of shots and killed 48,000 men,
or one soldier to every 910 shots fired. It was esti-
mated that only a few shots in every hundred of our
naval guns hit the mark, and this fact was used as
an argument in favor of discarding the heavier guns
and substituting smaller and rapid-firing guns.

Since the Crimean war the rapid-firing guns have
greatly increased the efficiency of the artillery and in-
fantry, and the number of shots that can be fired in a
given time has multiplied several times over. But the
number of fatal wounds inflicted by the modern small
bullets has decreased. In the Cuban war about 99
out of every 118 American soldiers shot mmade complete
recoveries. The employment of the modern high-
power rifles with their small bullets tends to put more
soldiers out of the fight temporarily, but actually de-
creases the mortality. A queer aspect of the investi-
gation was that a majority of the bullets found lodg-
ment, not in the trunk of the body, but in the arms,
legs, and head. The proportion in the Spanish-Ameri-
can war -was forty in the legs, thirty in the arms,
twenty in the body, and ten in the head and neck, out
of every hundred bullets that hit a human target.

The percentages of loss in the South African battles
have not been very great, as statistics tend to show.
In the fierce battles of the War of the Rebellion the
percentage of loss of either side approached in some
instances one-half the total strength of the contending
armies. General Hancock’s loss at Fredericksburg
was estimated at about 50 per cent, General Long-
street’s.at Gaines Mill at 50 per cent, and in some half
a hundred other battles the percentage of loss ranged
between 16 and 18 per cent. Few battles in the world’s
history can show heavier losses or more stubbornly
contested conflicts than the leading engagements of
the Rebellion. Even at famous Balaklava the im-
mortalized Light Brigade lost only 37 per cent, and at
Metz the famous Gardeschtiitzen lost 46 per cent. Even
in the loss of officers the English in South Africa have
not made new history. In the Franco-German war, the
Germans lost at Spicheren, when they had stormed the
French positions, 223 officers and 4,871 men. In the
Peninsular war, at the siege of Ciudad Rodrigo, the
loss in one desperate charge was 1,200 men and 90 offi-
cers, and when the British assaulted Badajoz over 60
officers were lost and a large number wounded, out of
a total fighting force of 18,000. At San Sebastian the
British lost in the final assault on the fortress 1,716

51

men and officers, the latter numbering over 150. In
one battalion at Salamanca 24 officers were killed and
wounded, leaving only three officers untouched by the
bullets of the enemy after the fight.

DEATH OF PROFESSOR EGLESTON.

Thomas Egleston, LL.D., founder of the School of
Mines of Columbia University, and for thirty-three
years professor of mineralogy and metallargy in this
school, died January 15, at his residence in New York
city. He came of New England stock, and was born in
1832. He graduated from Yale University in 1854, after
taking a course in chemistry. He then went abroad
and studied geologyand chemistry in Paris, and gradu-
ated from the French School of Mines with honor in
1860. In 1861 he returned to the Ubnited States, and
was appointed director of the mineralogical collections
and laboratory at the Smithsonian Institution, Wash-
ington. There was at that time no institution in the
country in which mining and metallurgy was taught
as a main subject. He aroused the interest of the
president of Columbia College, and a short time after-
ward the school was started in the old college building
in Forty-ninth Street., Mr. Egleston being made pro-
fessor.

The influence of the school has been felt in all parts
of the country and it is one of the best scientific schools
of the world. He was also one of the founders of the
American Institute of Mining Engineers, and was one
of its presidents. He was a member of many learned
societies and has occupied important positions of
trust. He was an officer of the French Legion of
Honor. He was a prolific writer upon his chosen
specialty, and he withdrew from the active work of the
school some two vears ago. He was held in high esteem
by his old students, and weare sure there will be much
grief experienced over his death.

POSSIBLE FEDERAL PROTECTION OF BIRDS.

Senator Hoar of Massachusetts has introduced a bill
into the Senate of the United States, which, if it be-
comes a law, will prohibit the importation into the
United States of birds, feathers or parts of birds for-
ornamental purposes, but birds for food and for mu-
seums, zoological gardens or scientific collections, are
permitted to be imported, as well as living birds, whose
feathers can be removed, or feathers taken from living
birds, without injury to the same. The second sec-
tion of the bill provides that there shall be no trans-
portation of birds, feathers or parts of birds to be used
or sold except as mentioned in the first section of the
act from any State or Territory of the United States,
to or through any State or Territory of the United
States. The bill in many respects is a good one. The
destruction of birds solely in order to procure their
feathers for ornamental purposes has become so great
that if it continues many yearslonger at the rate at
which it is now going on, many of the species will
soon become extinct. There are some weak features in
the bill, as, for instance, the non-importation into the
country of feathers, wings, ete., for ornamental pur-
poses, even when they are obtained from game birds,
which are killed each year by the million for food.
When birds are killed for food, there is certainly no
objection to utilizing the feathers, and there should be
no reason why they cannot be legally sold.

—_—— -

TRAVEL TO PARIS.

The Paris Exposition is only a fe w months away and
orders for transportation are pouring into the steaimn-
ship companies in great volume. If the war in South
Africa is not terminated within a very short time, it will
seriously affect the passenger capacity of several of
the principal lines, and the result will be that the facil-
ities for trans-Atlantic travel will be totally inadequate
to the demands which will be made upon it. The ap-
proximate monthly capacity of eight principal lines
running to New York is 23,200. This amount would be
larger if s0 many boats had not been taken away for use
as transports. The Cunard line now has six of its steam-
ers in the service, and the White Star line has three.
One line has arranged with a large number of Paris
hotels for special rates and will sell tickets at the New
York office, including transpor tation to and from Paris,
hotel expenses and admission to the grounds. The ex-
tra price will be about $30 per week, which includes
an adequate number of admissions to the Exposition.

CIVIL ENGINEERS IN SESSION.

The Forty-seventti Annual Meeting of the American
Society of Civil Engineers began January 17 at the
building of the Society. After a business meeting the
members listened to a lecture by Mr. William Barclay
Parsons on the surveys he recently made in the Pro-
vince of Hunan, China. In the evening a reception
for the members and their families was held, and the
next day the members of the Society took a trip
around Manhattan Island, visiting the new power sta-
tions, the new viaduct over the Manhattan valley, the
New York Central Railroad bridge and other points
of interest. John Finley Wallace, of Chicago, was
elected president ; Rudolph Hering, vice-president.
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A FOOT-POWER HAMMER.

In an ingenious invention patented by Frank Dowl-
ing, of Coleridge, Neb., a mechanism is provided for
holding a hammer or sledge, which is operated by the
foot of the blacksmith whenever desired, thus dispens-
ing with the services of an assistant.

Upon a strong, substantial base, a post, vertically and
rotatably adjustable, is mounted. A sledge-hammer is
pivotally mounted on the post; and to the pivot of
the bhammer oppositely-extending arms are secured
provided at their ends with coil-springs hooked to the
ends of upwardly-extending continuations of spirally-
coiled springs, the horizontal continuations being
clamped in a holder adjustably carried by the post.
The tension of the springs will hold the hammer nor-
mally in vertical position.

In order to regulate the elevation of the sledge and
the direction of its swing so that it can be made to
strike on any portion of the anvil, a segmental hori-
zontal rack is secured to the base, which rack is en-
gaged by a lever mounted to turn horizontally on the
base and provided with a vertical segmental rack. On
this vertical rack a second lever is pivoted having an
extension forward of its fulerum, inserted through a
slot in the post.

The pivot-shaft of the hamier is provided with a
small pulley or roller to which one end of a belt is
secured, the other end being buckled to the shank of
a treadle, whereby the hammer is operated.

By means of this device the blacksmith can operate
the sledge and simultaneously use a hand-hammer.
The machine will cause the sledge always to strike in
the same place.

CABLES OF THE NEW EAST RIVER BRIDGE.

The new East River Bridge will be the longest and
considerably the largest suspension bridge in existence.
Although it will be only a few feet longer between
towers than the present New York and Brooklyn strue-
ture, the main span being 1,600 feet, the suspended
structure will be considerably wider and more massive,
the roadway having a full width of 118 feet. and ac-
commodating two steam railroad tracks, four trolley
tracks, two roadways, and two passenger sidewalks.

The bridge has now reached the stage in its con-
struction in which the contractsfor the cables and sus-
penders have been let. We herewith present a sheet of
drawings showing the details of these important ele-
ments of the structure. The cables will be four in
number, and each cable will consist of 37 strands of
No. 8 steel wire, each strand containing 281 wires.
There will therefore be in each cable 10,397 wires,
or 41,588 in the four cables. The wire will be 0°165
inch in diameter, and it must have a breaking
strength of 200,000 pounds or more to the square inch,
and it must show an elongation of at least 5 per cent
in 8 inches of observed length. It must also be capable
of being coiled cold around a rod
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This is remedied in the East River Bridge by using
half-round {4-inch steel covering plates, which extend
from main band to main band. The under half of the
cover plate is put on first, and the cable filling, which
is a mixture of pine tar and graphite and other ingredi-
ents and is absolutely undriable, is packed in between
the cable and the shield, while more of it is plastered
over the upper half of the cable. The upper half of

DOWLING'S FOOT-POWER HAMMER.

the cover plates is then put on and locked to the lower
half. Where the main band and cover plates meet,
they are overlapped in such a way as to completely
shed the rainwater and other moisture (see drawings).
At the anchorage the strands of the cables will pass
through a massive funnel-shaped cable-clamp (see
drawings) and around 387%.spools or ‘‘strand shoes,”
carried by the ends of the massive eye-bars which lead
down to the base of the anchorages.

The suspenders, which will be placed abreast at
every 20 feet of the length of the bridge, will be of 7-
strand (wire core) steel wire rope 134 inches in diame-
ter. On the Brooklyn Bridge there are four separate

of its own diameter without
cracking. All the wires of each
cable strand must be spliced so
as to form one continuous wire.
The splices (see drawings) must
have 95 per cent of the full
strength of the wire.

Great care will be taken to
protect the wires from oxidation.
As they come from the draw-
plates in the mill they will be
passed through hot linseed oil.
and the assembled cables will be
filled in and coated with a special
cable filling. The 281 wires of
each strand will be laid straight
and banded with five or six
turns of wire at intervals of five
feet, to hold them temporarily
in place, the interstices of the
cable wires being filled with a
special anti-oxidation filling.
When the 37 strands that make
upa cableare complete, the tem-
porary wire wrappings will be
removed ; all the 10,397 wires will
be drawn compactly into cylin-
drical form ; and then at inter-
vals of 20 feet the main cable
bands (see drawings) will be put
in place and screwed up so as
to take a tight grip on the cable.

In the cables of the Brooklyn
Bridge, protection is afforded
from the weather by wrapping
them with wire. This is not
very satisfactory, as the changes
of temperature cause-the wires
to separate, not, as was hoped,
evenly, but at intervals of one or
two feet. The openings thus
formed are sufficient to allow
the water to penetrate, and great

CABLE COVERIVG.
OF STEEL PLATES
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suspenders, one at each cable; but in the East River
Bridge there will be but two, one to each pair of
cables, as shown in the accompanying drawings.
Each suspender will have socketed serew ends, one
with a right and the other with a left hand thread,
which will be joined by a sleeve nut as shown. Each
of the main bands of the cable is cast with a half-
round saddle to receive the suspender. The upper
left hand figure of the drawings shows the method of
attaching the floor systemn to the suspenders. This is
done by means of four 24-inch hanger bolts, which
extend from the bottom flange of the stiffening truss,
at the point of its intersection with the floor beam, to
the bottomn cast steel shoe or saddle of the suspenders.
After the suspender has been laid over the upper main
band saddle and beneath bottom shoe, and its ends
coupled by the sleeve nut, the proper load is thrown
upon the suspenders by means of a temporary Kknife-
edge adjusting block. The nuts shown in our draw-
ing are then screwed up and the adjusting block is re-
moved. The smaller drawing shows a suspender at
the center of the span, while the larger view shows a
long suspender near the towers and the method of con-
necting up the lateral ties.

The saddles are massive ribbed castings of the form
shown in the drawings, each of which weighs over
3214 tons. They are 7 feet 8 inches wide by 19 feet
long and 4 feet deep at the center. The cable rests in
a recess struck to a 21-foot 6%-inch radius, the recess
being semi-octagonal in cross section. The saddles
are supported upon twenty-two 15-inch steel channels,
laid parallel with the axis of the bridge, and the
movement of the saddles is provided for by the inter-
position of forty 2!4-inch steel rollers. In erecting the
cables, the saddles will be placed 614 inches back to-
ward the anchorages from their final position. When
the load of the suspenders and floor system is added,
the saddles will be drawn forward 614 inches to their
normal position over the towers.

We are indebted for our information to Mr. L. L.
Buck, the chief engineer, and Mr. O. F. Nichols, the
chief assistant engineer of the bridge.

New Electric Light Carbons.

It is stated that a proposition wiil be made to this
city to furnish it free of charge with a certain amount
of a new kind of electric light carbons, so that tests
may be made and the advantage of using them, if any
there be, may be ascertained. The carbons are £he
invention of Frederick Hackman, of St. Paul, formerly
of this city. It consists of a carbon tubing filled with
caleium carbide powder. The effect, it is said, is the
production of a light of at least eight times the bril-
lianey of the ordinary carbon. Mr. Hackman has tried
to introduce this carbon in St. Paul, and the board of
public works of that city has favored his idea to the
extent that in advertising for bids for electric lighting

it has specified his carbide car-
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bon. The council also adopted
the views of the board of public
works in this respect. The pro-
position was that the company
which furnishes the electrie
lighting for the city of St. Paul
should furnish the current, me-
ters should be supplied to de-
termine the amount of current
used, and that the company
should be paid in proportion to
this amount. The claim was
made that the calcium carbide
carbon light required a consid-
erably smaller amount of cur-
rent, as demonstrated by tests,
and that a great saving would
be made by the use of the new
carbons. But the electric com-
pany, it is stated, claimed that
by using the new carbon and
having the current measured by
meters it would be unable to run
its plant at a profit, because the
amount of current to be furnish-
ed by it would be smaller on ac-
count of the saving of the cur-
rent.—Electrical World and En-
gineer.
=S
Unique Church Edifice.

In a new church edifice which
is being planned for erection in
the ecity of Brooklyn, some
unique ideas are being embodied.
One of them is an open air andi-
torinm on the roof, to be reached
by elevators. It isthought that
| a large number of people will
attend services if they could be
held in the open air. 1t isa
unique experiment, and this
development of the roof garden

CARLE CLANP. STELL CASTING
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care has to be exercised to pre-
vent rusting of the cable wires.

DETAILS OF CABLES

AND SUSPENDERS FOR THE NEW EAST RIVER BRIDGE.

idea will be watched with -
terest.
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RECONSTRUCTION OF FARRAGUT'S FLAGSHIP, THE
U. 8. S, “HARTFORD.”

By the kindness of Naval Constructor Frank W.
Hibbs, of the Mare Island Navy Yard, we are enahled
to present two illustrations of Admiral Farragut’s
famous old flagship, the * Hartford,” one showing her
in dry dock for resurvey, preparatory to her recon-
struction, and the other re-
presenting the ship in her
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smaller smooth-bore guns. At the inner end of the
channel was the Confederate * Tennessee,” carrying
two 110-pounder rifles, and four 95-pounders in
broadside. She was assisted by three smaller Con-
federate gunboats. These four vessels were so sta-
tioned as to deliver a raking fire upon the Northern
fleet at the same time that it was exposed to the
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the deck as a protection against plunging shot. Far-
ragut, in order to obtain an unobstructed view of the
operations, chose his position in the rigging, and as
the smoke mounted he climbed higher into the shrouds,
until an officer, fearing that he might lose his balance in
the shock of battle, was sent up to lash him in his place.
The ‘‘Hartford™ suffered terribly in passing the
fort and in her subsequent

new rig and armed with a
modern battery of rapid-fire
Zuns.

This famous vessel is en-
deared to the heart of the
American people by her as-
sociation with some of the
most stirring scenes and with
one of the greatest heroes of
the Civil War. She acted as
flagship of the fleet which, on
August 5, 1864, forced its wa)
through the seemingly im-
pregnable entrance to Mobile
Bay, and in so doing achieved
one of the most daring and
brilliantly successful feats in
the history of naval opera-
tions.

At this time, when the
** Hartford” bas just entered
upon a new lease of life and
is again in comtuission, it will
be in place to give sone brief
account of ther part in the
battle of Mobile Bay. The
main entrance to the bay is
about two miles in width and
passes between Dauphin Is-
land on the west and a
tongue of land which extends
from the eastern shore and
terminates at Fort Morgan.
The Confederates had nar-
rowed down the available
width of the entrance by
driving a line of piles, and by
laying a double line of tor-
pedoes, until a channel only
300 feet wide was left over
against the guns of Fort Mor-
gan for the passage of the
blockade-runners. The line
of submnarine mines consisted

of 46 large casks and 134
smaller sheet iron cases loaded
with powder. They were
placed 7 feet below the sur-
face of the water and were
exploded on contact by means
of a sensitive trigger. Fort Morgan commanded this
channel with seven 10-inch and three 8-inch smooth-
bore shell guns and eleven 82-pounders, while of
rifled guns there were two 8-inch, two 7-inch, seven
6%4-inch, three 5-8-inch. This formidable battery was
arranged in three tiers. An exterior earthwork close
by contained twenty-nine guns ranging from 382-
pounders to 10-inch smooth-bores. Two miles away,
on the other side of the channel, Fort Gaines was able
to throw shot and shell from three 10-inch and twenty

Displacement, 2.799 tons.

THE U. S. 8. “HARTFORD ” AS RECONSTRUCTED.

Speed, 12 knots. Coal Supply, 258 tons.

terrific fire from Fort Morgan. Admiral Farragut
forced the passage in line ahead, the monitors leading
the way, followed by the unarmored ships of the
** Hartford ” type, which were lashed together in pairs,
the larger and more powerful ship of the two being
always placed to starboard, or on the side facing Fort
Morgan. By way of protection the chain cables had
been fastened along the starboard side of the wooden
vessels. Nets were rigged to catch splinters, top ham-
per was sent down, and sand-bags were placed upon

Complement, 244, Armor: none;
ship constructed of wood. Armament ¢ thirteen 5-inch rapid-fire guns; eight 6-pounders, two 1-pounders, automatic ;
two 1-pounders, Hofchkiss ; two 8-inch field guns ; two Colt automatic, Date of Launch, 1858 ; reconstructed, 1899,

= engagements with the
‘* Tennessee.” The foremast
was struck twice at the first
onset, and a shell exploding
between the forward 9-inch
guns laid out fifteen of the
men who served them. The
‘ Brooklyn,” which was
ahead of the *‘ Hartford,”
betrayed some hesitation as
she entered the channel, and
on being ordered to go for-
ward, signaled back the word
*“ torpedoes.” This brought
forth Farragut’s immortal
‘“* Damn the torpedoes; go
ahead ; four bells.” At this
time the * Tecumseh” was
sunk by a torpedo, but the
* Hartford,” although the
sheet iron torpedoes could be
heard scraping along her
bottow, passed safely over the
mine field, and the Admiral
was able shortly afterward to
gather his fleet in the upper
bay. In this engagement the
‘* Hartford” lost twenty-five
killed and twenty-eight
wounded. Although her hull
showed evidence of the ter-
rific fire through which she
paseed, the chain cables saved
it from fatal injury.

Thanks to the good people
of Vallejo, which lies just
across the straits from the
Mare Island Navy Yard, the
‘“ Hartford,” which had been
laid up many years at that
station, was granted a liberal
appropriation by Congress
for the purpose of thorough
reconstruction, $276,000 being
granted for restoring the hull,
$150,000 for boilers and en-
gines and $150,000 for arma-
ment. As originally built, the
‘“Hartford” was a wooden
steam frigate, 226 feet long
over all, 44 feet beam, 18 feet
2 inches draught and 2,790 tons displacement.

The ship is still on her original lines, her present dis-
placement being 2,799 tons on a normal draught of 18
feet 6 inches, while her length over all is 305 feet. She
was originally ship-rigged, but as reconstructed she is
bark-rigged, with stump-topgallantmasts. Her origi-
nal battery at the time she was placed in commission
in 1859 consisted of eighteen 9-inch smooth-bore Dahl-
gren guns in broadside ; two 100-pound rifled Parrott
guns on the forecastle; two 60-pound rifled Parrott guns

HULL OF FARRAGUT'S FLAGSHIP *HARTFORD” IN DRY DOCK AT MARE ISLAND FOR

RESURVEY,

EXPERIMENTAL BLOWING UP OF AN OLD
MAINMAST OF THE “ HARTFORD ” AT
NEWPORT TORPEDO-STATION.
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on the poop deck, and three 12-pounder Colt howitzers
in the tops. During the ship’s reconstruction her top
side planking and top timbers, her forecastle and poop
deck, her stem, stern post, rudder post and rudder
were all renewed. A new gun deck and upper deck
were given her; her bulkheads, storerooms and maga-
zines are all entirely new, and the fittings throughout
the vessel have been renewed and are of modern type.
The principal portion of the old ship remaining is that
part of her which lies below her light. water line.

The new engines of 2,000 indicated horse power are
of the horizontal, back-acting, compound type, with
cylinders 35 and 66 inches diameter by 48 inches stroke.
She is propelled by a single screw. Steam is supplied
by four boilers of the Scotch type, which are 11 feet in
diameter by 10 feet in length. She is supplied with
steamn steering gear, electric lighting plant, and arti-
ficial ventilation, and her boilers are fitted for the use
of forced draught. Her battery is of the rapid-fire
type and consists of twelve 5-inch rapid-fire guns
mounted in broadside on the gun deck,
one 5-inch rapid-fire gun on the fore-
castle, eight 6-pounders mounted on the
rail of the upper deck, two 1-pounder
automatics on the poop deck, two 1-
pounder Hotchkiss guns on the rail of
the upper deck, two 3-inch field guns on
carriages and two Colt automatic guns
on the bridge. It will thus be seen that
the famous old ‘‘Hartford ” combines the
picturesque features of the fighting ship
of the sixties with the aggressive powers
of the cruiser of the modern type. Al-
though her spars have been cutv down,
she carries enough sail to give her crew, which will
consist largely of recruits, something of that thorough
training aloft which characterized the seaman of an
earlier date.

In connection with the reconstruction of the ** Hart-
ford,” the small photograph of the blowing up with
guncotton of an old mainmast of the ** Hartford” will
be of interest. The mmainmmast was one removed from
the ship before she left for the Pacific, and its destrue-
tion formed part of the experimental work of the
torpedo station at Newport, Rhode Island.

THE “LOCOMOBILE” SIEAM CARRIAGE.

In the early days of the present revival of auto-
mobilismn, the steam engine was regarded with but lii-
tle favor as a motor, chiefly because of the weight,
bulk and general inconvenience acecompanying the use
of coal as fuel. With the introduction of liquid fuel,
however, with its advantages of light weight and ease
of storage and manipulation, the way was opened for
the construction of a successful steam carriage, and
the joint efforts of inventor and builder have produced
sowme light, compact, powerful, easily man-
aged, and eminently successful steam-driven
automotiles.

‘We have selected for illustration, as com-
bining most of the latest developments of
the steam-driven type, the steam carriage
which is popularly and commercially
known as the ** Locomobile.” It has been
sufficiently long on the road and has been
tested under such varying and trying condi-
tious as to prove that it is a thoroughly prac-
tical design, and representative of the un-
questionable advantages and promising fu-
ture of oil and steam in the field of automo-
bilisw.

THE CAR.—The car herewith illustrated
carries two persons, and is of neat and de-
cidedly prepossessing appearance. The
body, which completely incloses the ma-
chinery, is suspended on a fraiue of 16-gage
tubing by means of a transverse laminated
plate spring at the front and two longitudi-
nal springs of the same type at the rear.
Above the two axles the frame is formed
into two small bowstring trusses, to which
the springs are securely bolted. Flexibility
is secured by providing each of the two longitudinal
mewmbers which connect these trusses with a slip joint
connection (10 and 11), the end of the tube from 10 to
11 fitting snugly but loosely inside a sleeve at 10, and
being held in place by an interior bolt which engages a
lug brazed into the main longitudinal tube, and is
adjusted by a nut at 11, as shown. This affords a
strong but perfectly flexible construction, allowing the
wheels to ride over obstructions without bringing any
wrenching strains upon the frame or the machinery.

THE BoiLER.—The shell, 4, of the boiler consists of
a length of 16-gage seawless, drawn, copper tubing, 14
inches in diameter by 14 inches deep. A half-inch
flange is formed at top and bottom, to which the tube-
sheets are riveted. A steam-tight joint is secured by
brazing in the shell flange between the tube-plate and
a steel ring on the under side of the flange, and rivet-
ing through as shown in the drawing. The boiler is
then put in the lathe and two layers of piano wire, a,
are wound on the shell under a moderate tension.
Copper tubes, to the number of 298, are then expanded
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into the two tube-plates. This little boiler, as thus
completed, has a total heating surface of no less than
42 square feet. It is hydraulically tested to 600 pounds
pressure and when ready to be put in place it weighs
just 105 pounds. It iscovered with a thick layer of
asbestos lagging, outside of which is an envelope of
Russian iron.

THE FUEL.—The gasoline is carried in a eopper tank,
O, capable of holding three gallons, which is stowed
beneath the foot board. The tank is kept under a
pressure of 35 pounds to the square inch and is con-
nected by the pipe (16) with a reserve air tank, P. The
air pipeleads in at the top of the tank, O, and a branch
pipe runs to a pressure gage, R. The gasoline is
forced out of the supply tank through the pipe, S,
which leads to the bottom of one of the boiler flues,
to which it connects. The oil flows up through the flue,
then by means of a pipe across the top of the boiler to
another flue, down which it is led until it emerges from
the bottom of the boiler to the pipe, 4, Fig. 1, where it

Fig. 1.—SECTIONAL VIEW OF AUTOMATIC REGULATOR.

may be controlled by two hand-operated needle valves,
as shown. In passing through the boiler the gasoline is
vaporized, and its admission to the burner at (7) is
controlled by means of an automatic needle-valve,
which is operated by the pressure of the water
of the boiler upon the diaphragm, V. The dia-
phragm is so adjusted that when the boiler pressure
exceeds 160 pounds, the valve will be closed, shutting off
the supply of vapor. The steam pressure is thus auto-
matically controlled through the burner, which, when
the boiler has once been started, requires no further
attention on the part of the operator. In order to pre-
vent the fire from going out altogether when the vapor
is shut off, a bypass of very small cross section is pro-
vided on the needle valve, which allows sufficient
fuel to pass to keep the burner alight. The opera-
tion of the regulator valve is exceedingly prompt,
and the device is one of the most pleasing among
the many ingenious features of the Locomobile.

THE BURNER.—The burner consists of a sheet-steel
cylinder of about the same diameter as the boiler,
and is carried, as shown in our illustration, imine-

Fig. 2 —O0UTLINE DIAGRAM OF THE “ LOCOMOBILE.”

diately below the latter ; within the outer cylinder is a
smaller inner one, into which the vaporized gasoline is
fed. It is provided with 114 short vertical copper
tubes, which extend from the bottom _of the burner,_
where they are open to the air, to the top plate of the
inner gasoline vapor cylinder. The air passes in
through these tubes, and at the top it-meets the gaso-
line vapor, which issues from the inner cylinder
through a large nuinber of small holes around the air
tubes, the vapor and the air commingling and burning
with the familiar Bnunsen flame, immediately below
the lower tube-sheet of the boiler. The distance from
the base of the burner to the top of the boiler is about
19 inches, which allows it to be placed below the car-
riage seat and inclosed by the body, as shown.

THE BoILER FEED.—The water for the boiler is
carried in a copper tank, I, which is placed at the rear
of the boiler and partly encircles it. It has a capacity
of 15 gallons. The boiler is fed by means of a little
feed pump, J, which is operated from the cross-head of
the engine. The water is led from the tank by wmeans
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of a rubber pipe, and it may be cut off by a cock, K, be-
fore the check valve, which is just in front of the pump,
is reached. There.are three check valves in all between
the water tank and boiler, and they all work in the
same direction. From the feed-puinp the water is
forced directly to the boiler. A pipe, L, leads from the
feed-pump to a by-pass, M, which is worked by the
lever, IV, placed conveniently at the hand of the driver.
By turning this lever the feed, when the boiler ie full,
can be thrown backdirectly into the tank. The boiler
is supposed, normally, to carry about 8 inches of water
above the tube-sheet, leaving 5 inches of steam space ;
but an inch or two either way in the water level is not
of serious consequence, the boiler steaming satisfactor-
ily even when there is only an inch of water over the
lower tube-sheet. A water-glass, X, on the outside of
the car body shows at a glance the water level. By ar-
ranging a mirror, ¥, on the dash board, the driver can
have the water-glass continually under his eye. Check
valves are provided above and below the water-glass,
so that if the glass should break there
would be no rush of steam or water from
the boiler.

ENGINE AND DRIVING GEAR. — The
engine, B, is located in front of the boiler
and is secured to the frame of the body.
It is shown so clearly in the accowpany-
ing engraving as to need no detailed de-
scription. It is sufficient to say it is a
remarkably well designed and built two-
cylinder engine of the locomotive type
with Stevenson link motion and ordi-
nary D-valves. The framing is of brass,
and a special feature is the fact that the
engine has ball-bearings both on the crank pins and
the crank-shaft bearings. The engines are bolted to
the wooden cross bracing of the body near the cyl-
inders, and the lower part of the engine frame is
kept in place by means of a strut, C, which ex-
tends from the engine frame back to the rear framn-
ing of the car. The strut is provided with a right
and left hand turnbuckle, which enables the slack of
the chain to be taken up when necessary. To allow
for the slight movement due to this adjustment, the
steam pipe is connected with the topof the steam-chest
by means of a U-pipe provided with expansion joints.
The driving of the rear axle is effected by means of a
twelve-tooth sprocket on the engine shaft and a
twenty-four tooth sprocket on the compensating gear-
box on the rear axle. The compensating gear is of the
usual type and allows of a perfectly independent rota-
tion of the two wheels.

The band brake (9) is operated by a foot pedal (8),
which is placed couveniently in front of the driver.
The brake is extremely powerful and will bring the
car to rest within its own length when it is ranning ag¢
a normal rate of speed. The car may also
be brought to a speedy stop by reversing
the engines. The reversing lever (2) and the
starting lever, Z, are both located at the
right hand of the driver, the former oper-
ating through the crank arms (3 and 4) di-
rectly upon the link motion, and the start-
ing lever acting directly upon the throttle
valve through the crank arm (1). The pair
of eylinders are 214 inches diameter by 4
inches stroke, with an ordinary cut-off at
% of the stroke. They run at an average
speed of 800 to 400 revolutions per minute
and develop from 4 to5 horse power. The
cut-off of course can be varied as desired.
On a level road, at a speed of 10 or 12 miles
per hour, the steam is usually maintained at
a pressure of 150 pounds to the square inch.
The pop-valve (5} is set at 240 pounds to the
square inch. In operating the Locomobile,
one is impressed with a sense of the reserve
power of the boiler and engines, the car
starting from rest with a wonderfully rapid
acceleration, jumping up to full speed, if so
desired, within a very few lengths. They are
remarkably successful as hill climbers, we
ourselves having taken one of them up a 12} per cent
grade at a speed of 8 or9 milesan hour. The same car
has on another occasion climbed a grade of from 6 to 7
per cent.

OPERATION.—The boiler may be filled either by at-
taching a hose to the blow-off valve (14), which is
furnished with a coupling for this purpose, or by fill-
ing the water tank, from which the boiler will of itself
fill by gravity. When the tank is full, the blow-off
needle valve is closed. The fire is started by means of
a detachable vaporizer and burner, which is inserted
into the permanent burner through the orifice (7). As
soon as the steam pressure has been raised to 20
pounds or more, the needle valve at (7) to the main
burner is opened, and the valve controlling the feed of
gasoline to the detachable burner is closed. In about
five minutes from the timne the detachable burner is
inserted, the steam will have risen to 150 pounds, at
which point the automatic valve (V) will shut down
the fire. The carriage is now ready to leave the
stable,and beyond the steering, the driver hras nothing
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to occupy his attention in the operation of the Loco-
mobile further than to keep his eye occasionally upon
the water-glass. The exhaust steam enters the muffler
(') by a pipe (F) and leaves it by a pipe (@) which ex-
tends from near the bottom of the muffler past the
boiler and down to a draught chimney (H) wkich
passes through the center of the water tank. The gases
from the boiler are drawn downward by the exhausted
. steam, and both together pass out through the bottom
of the body of the car. When complete with water
and fuel for a run of twenty-five miles, a Locomobile,
such as the one we have illilstrated, weighs about 550
pounds. It is carried upon bicycle wheels of the stan-
dard pattern, with 214-inch single-tube tires of a spe-
cially heavy construction.

Automobile News,

A motor cab service is about to be introduced in
Cologne, Germany.

The traction engines sent to South Africa for the
use of the British army have arrived at Frere and
have been successfully tested.

St. Vincent’s Hospital, of New York city, has an elec-
trical ambulance. It can travel at the rate of ten miles
an hour and cost $2,000. It does not differ materially
from the ordinary horse-drawn ambulance.

Had motor wagons been used instead of horses, it
would have enabled the English gunners to get much
nearer the enemy at the Tugela River, and it is prob-
able that they would not have lost so much artillery.
Of course the nature of the country must always have
some bearing on the use of automobile vehicles.

An automiobile hansom cab ran away in New York
city January 18 and gave a valuable object lesson re-
garding the latent power of these vehicles. The acci-
dent occurred at Union Square, the cab was turning
out to make way for a car; the pavement was slip-
pery, and the cab slid over the Belgian blocks and the
rear wheels struck the curb of the sidewalk. The
driver’s seat was evidently not well secured to the cab,
for when the wheel struck the curb, the seat was
thrown off the cab and the driver with it, in such a
way that the cab ran over him injuring him internally.
The cab without its master now began an erratic
career. It went straight for the Washington eques-
trian statue in the southeastern corner of the square.
The cab struck the fence around the statue like a
snowplow, and the inch and a quarter iron pickets
were snapped from the horizontal railing with ease.
The railing was also broken and one of the tall hollow
iron posts, nearly two feet in diameter, was twisted,
broken, and canted over. The base, which was firmly
set in the ground, stopped the progress of the cab.
The wheels continued to revolve seemingly in impotent
rage, the tire of one being partly ground off against
the raw edge of the broken base of the pillar. It was
some time before any one came along who understood
the shutting off of the current. The cab was finally
ledaway by a brother vehicle, and the driver was re-
moved to the hospital. There have been two accidents
of this kind in New York city within a short time.. It
seems as though they might be avoided by some auto-
matic switch which would cut off the current instantly
the driver leaves his seat. In case of accidents of any
kind the power lever usually seems to be to blame, as
it is almost the first thing which the driver seizes to
keep himself from falling. A hand wheel would proba-
bly be much safer.

A

A Bullet-proof Shield.

Professor Biles, the well-known ship designer, has
suggesied that infantry should be provided with bul-
let-proof shields. Extensive experiments on this line
bave been made by Cammell & Company, of Sheffield,
England. They have been carried out under Major
F. Boynton. A shield has been devised which does
not weigh more than 7 pounds and gives complete pro-
tection to the soldier against the service rifle at 400
yards range. It has been determined that this is the
range beyond which protection is advisable, as it is
well within that distance that military tactics prcvide
for the bayonet charge. The thickness of the plate
is 3-mm. and the area of the cover is about 150
square inches, whick gives complete protection to a
soldier lying prone upon the ground. A loophole is
provided through which the barrel of therifle projects,
the arc of the fire commanded being about ninety de-
grees. There are three studs attached to the shields,
these being provided so that the new shields can be
locked into a continuous sereen. The shields are built
of steel which has special properties enabling it to
be bent, punched or drilled, but which yet offers great
obstruction to penetration by projectiles. The advan-
tages of such a protection to troops are apparent. The
shield is attached to the rifle by a special band and
there are no spring catches, the object of the design
being to avoid anything which will be liable to get
out of order. It ishoped that by the use of this shield
trenching operations will be largely avoided and the
vexatious delays of pick and shovel work will be often
rendered unnecessary.

Scientific Jmervican,

Science Notes,
An International Congress of Ethnology will be held
at Paris in connection with the Exposition from August
26 to September 1, 1900.

The President of the United States, through Sec-
retary of State Hay, has sustained the decision of the
United States Board on Geographical Names in
regard to the spelling of our new island in the West
Indies. It is to be spelled Puerto Rico.

There will be over 7,000 exhibitors at the Paris Ex-
position, and the United States is in the first rank of
the exhibitors. The display will be strictly representa-
tive, and will show in an adequate manner the excel-
lence of our productions. In 1873 we had less than a
seventh as many exhibitors.

The explanation of a sudden rifle fire which was in-
explicably opened from the Boer trenches is given by
a newspaper correspondent. He says that the Boers
had wires stretched along the ground in front of the
trenches connected with lamps, so that if a wire was
touched the lamp was extinguished. One nightalamp
was put out by a high wind, and the result was that
the Boers opened fire, although there was no enemy.
The fire ceased when the Boers discovered that the
alarm was false.

The expedition of Baron Toll, organized for the ex-
ploration of the New Siberia Islands and Sannikoff
Land, will set out in June next from a Norwegian port,
whence it will proceed to the mouth of the Lena, on
the banks of which, at a point above the town of
Yakutsk, it will pass the winter. During the summer
of 1901 the expedition will begin its explorations toward
the north, picking up en route a detachment which
will be sent forward from the main body during March,
with a sufficient supply of dogs.

The health of the U. S. Navy and Marine Corps is
reported upon by the Surgeon-General of the Navy in
his annual report, which shows that in the fiscal year
1898, notwithstanding war conditions and prolonged
cruising in tropical waters, the ratio of admission to
the sick list per 1,000 shows but a slight increase over
past years. The ratio for 1898 was 87169 per 1.000, as
compared with 838 per 1,000 in 1895, 77775 in 1896, and
748'24 in 1897. There were 173 deaths in the year, 118
being fromn disease and 55 from injury. Excluding the
men lost on the ‘‘ Maine,” the death rate was only 7-21
per 1,000.

The annual meeting of the New York Botanical
Garden has just been held, and the annual report
shows that 165 new members have been added to the
roll and that the progress at the garden under the
direction of Dr. Britton has been most satisfactory.
The number of species and varieties of plants under
cultivation and those native to the grounds aggre-
gate collectively over 4.000. The museuw building is
now essentially completed and needs only a final clear-
ing out, when specimens can be installed. The number

-of new specimens received through gifts and purchase

in the year aggregated 65,837.

A special commission has been appointed to report
on the ruins of the cliff dwellers in the vicinity of
Mancos and Cortes, Colo., and also near Aztee, Mexico,
with the idea of reserving the lands as a national park.
This action has been taken as a result of an agitation
in Colorado for the protection-of these ruins against
vandalist relic hunters. Some of the best preserved
ruins have been ruthlessly entered by curio hunters,
who have broken through walls and roofs and carried
away the relies. It would be very wise to have these
ruins guarded by the government, and so that they
can be investigated by experts. Fortunately, some of
the best of them have not been tampered with as yet.

The Trustees of the Boston Museum of Fine Arts
have purchased a fine tract of land of about 12 acres
at the Huntington Avenue entrance to the Fens. This
would give an opportunity for any desired enlarge-
ment of the collection. The Museumm may be readily
reached at this point, although it is not as near the
center of the city as its present location at Copley
Square, but owing to the fact that the light is deflected
by the higher buildings in close proximity to it, the
value of the present Museum building is impaired. In
its new location the galleries would enjoy excellent
light and immunity from fire communicated fromn other
buildings. It may be some years before work is begun
on the new site

The twelfth census of the United States in 1900 offi-
cially embraces all manner of statistics relating to all
industries—except mining. Everythingin connection
with all trades has official, preliminary statistical
notice—except mining ; all classes and conditions of
men are to be noted—except miners. The great basic
industry of the nation, the one business that underlies
all else, and on which all else depends, is not repre-
sented by any official notification of the intents or pur-
poses of the twelfth census in the closing year of the
century. The insane, the deaf, the dumb, are worthy
of note, but there is no more mention of the mineral
industry in the bill providing for the taking of the
twelfth census than if such an industry did not exist.—
Mining and Scientific Press.
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Engineering Notes.

The French government is perfecting arrangements
for the transportation by rail of torpedo boats of small
size in the event of war.

The Simplon tunnel is now progressing at the rate
of 16 feet per day. It was begun 14 months ago, and
must be finished in five years and a half from its com-
mencement.

A firm of rope manufacturers at Mulheim on Rhine
manufacture steel wire towing ropes 5% inches in cir-
cuinference in one continuous length of nearly 19 miles
and weighing 210 tons.

A pay car is to be used at the Homestead Steel
Works. 1t will be run through the various depart-
ments, and the men will be paid off, obviating their
calling at the pay office.

American ships built in 1899 numbered 954, and
they had a gross tonnage of 267,642 tons. This is very
close to 1898, when one ship more was built, and the
tonnage was only 42 tons less.

There were 231 railroad accidents in the United
States in the month -of September, including 116 col-
lisions and 110 derailinents, causing the death of 93
persons and the injury of 226.

The Louisville & Nashville Railway has created
the position of * horticultural agent.” The duties of
this official will be to encourage horticulture and truck
raising along the line by means of information ob-
tained in the same and other sections of the South.

The Hamburg-American line are about to introduce
a new Kkind of fuel on their new freight steamers. It
consists of a semi-fluid petroleum which is imported
from Borneo in large quantities. It is not liable to
become ignited spontaneously at high temperature.
The new fuel will permit a reduction of the nuiuber of
firemen and also a considerable econoiny of space.

The owner of a half interest in the patented design
for ‘‘Island Station Platforins” has brought a suit in
equity against the city of New York and the Rapid
Transit. Commissioners to enjoin them from using the
patented design in the new underground railway sys-
temn. The president of the Rapid Transit Commission
says these platforms were in use on the London under-
ground railway long before they were patented here.

It is estimated that Great Britain, the United States,
and Germany have from two-thirds to three-fourths of
the world’s business in metals, shipping, finance, im-
ports, exports, etc. These countries produce 77 per
cent of the world’s make of pig iron; 808 per cent of
the steel ; they take 752 per cent of the world’s con-
sumption of lead : 731 per éent of the copper; 675
per cent of the spelter ; and 67°2 per cent of the tin.

The following figures, relating to the expansion and
contraction of railway rails, 30 feet long, but of dif-
ferent weights, have been obtained by actual experi-
went in America: Contraction caused by change of
temperature from 5 degrees above zero to 20 degrees
below zero, 56 pound rail contracted % inch, 75
pound rail { inch, 85 pound rail & inch; expansion
caused by change of temperature from 5 degrees above
zero to 70 degrees above zero, 56 pound rail ¥ inch,
75 pound rail ¢ ineh, aud 85 pound rail ¢ inch.

At the occasion of the centennial celebration at the
Technical High School, Berlin-Charlottenburg, the
Kaiser granted the Prussian technical high schools
the right, in recognition of the scientific importance
which they have attained in the last decades, besides
the fulfillinent of their practical labor, to promote their
pupils, after passing an examination, to * diploma en-
gineers,” and after passing another examination to
‘*doctor engineers.” Hence, a ‘‘ technical doctor ” has
been added to the number of various doctors in
Prussia.

The dam separating the Chicago Drainage Canal
and the Desplaines River was lowered on January 17,
and the water of the former passed through on its way
to the Mississippi'and the Gulf of Mexico. The trus-
tees becamne fearful that action by injunction to pre-
vent them carrying out their plans might be taken by
the enemies of the canal. and after a hurried consulta-
tion they decided to avoid the risk of further delay, so
a permit was obtained from the Governor, and the
trustees proceeded to Lockport, Ill., on a special
train. The flow over the dam was between 250,000 and
300,000 cubic feet per minute, and when the gates are
opened this flow will be increased.

A brick chimney, 160 feet high and 84 feet square at
the base, and 414 feet diameter at the top, has been
overthrown in St. Louis by the use of hydraulic jacks,
says The Engineer. The chimney was first under-
mined on one side, and three 10-ton hydraulic jacks
were placed in position under the side. A hawser was
then fastened about the chimney, 60 feet from the
ground, and ropes led from this hawser to crabs
placed at a distance of about 100 feet from the chim-
ney. With eight men at each crab and men at the
hydraulic jacks, the chimney was slightly lifted and
pulled at the same time; the men at the jacks left
their posts at the first warning crack, but those at the
crabs continued their work until the chimney fell,
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THE NATIVES OF SOUTH AFRICA.
BY EDGAR MELS, FORMERLY EDITOR OF THE JOHANNESBURG
DAILY NEWS.

Statisticians assert that there are eleven hundred and
fifty-one distinctive tribes of natives in South Africa,
south of the Zambesi River. Most persons who have
lived in that part of the world will cheerfully assert
that this census is far below the truth—if dialects and
racial differences count for aught. Rough guesses
place the number of natives at from two to ten mil-
lions, but, as a matter of fact, no one knows even ap-
proximately their number. This lack of information
is due to the roving propensities of the natives. Here

A BASUTO WOMAN DRESSED FOR A RELIGIOUS
CEREMONIAL.

to-day, there to-morrow, it would take a mightier
hunter than even the famed Selous to hunt them all
down.

The writer hasseen the South African native, com-
monly called Kafir, in all his varying phases. in his
wild state, semi-civilized and wholly so. He has seen
the native at his best and at his worst—untainted by
the touch of civilization and soiled by its proximity.
And through it all, the writer has believed, and per-
haps always will, that the Kafir, whether Zulu or Ba-
suto or Bechuana or Swazie or Amatonga or Matabele
or any other tribe, has good in him, just as though his
skin were white—and bad too.

Summed up in a few words, the Kafir, in his uncivil-
ized state, is an overgrown child, with childish foibles
and shortcomings. But let him learn the vices of civil-
ization, let him realize the evil there is in him, let him
discover that there is a broad path leading to destruc-
tion—and you will find a fully civilized being, as capa-
ble in certain directions as is the white man.

It is a fact;that where the Kafir is permitted to dwell
in primeval ignorance, with none to warn him against
vices he knows nothing about, he remains a good
Christian, even
though he is igno-
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animal health and a constitution untainted (in most
cases) by civilization, the average Kafir is a magnificent
specimen of humanity. And here the difference between
himm and his American ex-brethren asserts itself. Put a
Southern ‘*darky,” and a Zulu side by side, and the
difference will be apparent to the most casual observer.
The skin of the Zulu is totally unlike that of a negro as
we know him. The Zulu’s cuticle is transparent—so
much so, that the red” blood can be seen coursing be-
neath it. That is the Zulu’s greatest pride. He will
point to his skin to prove that he is a pure-bred Zulu—
the real Ethiopian of the ancients. And it is so with
the other tribes. The flat feet and bowed legs and other
peculiarities of the American negro are all missing.

As for the morality of the Kafir—that differs accord-
ing to the tribe and its proximity to civilization. The
Zulu is eminently virtuous. Infraction of the law of
morality is punished by death. The culprits are placed
on the ground with their respective heads resting upon
a flat stone. Then their heads are ecrushed with
another stone. On the other hand, the Hottentot,
having been a close companion of the white man, is
the most immoral and depraved humman being perhaps
in existence. The Matabeles are moral, so are the Ba-
sutos and the Mashonas. The Bechuanas are less so,
and the Buhsmen rank next to the despised Hottentots.
That the latter are as bad as stated is evident when the
Zulus will not work in the same mine with one nor
sleep in the same room or kraal.

Nearly all the tribes, save the Hottentots and Bush-
men, are cleanly, the Zulus particularly so. The Zulu
goes in bathing twice a day. He cleanses his teeth with
milk at sunrise and again at sunset.

All the tribes, even those partially civilized, believe
in ghosts and spirits. Many worship the spirits of the
departed. Still others are fetish worshipers.

The most advanced tribe is the Basuto nation, in
which there are fifty thousand Christians, with one
hundred and forty-four schools. Strict as are the laws
against the indiseriminate selling of liquors to natives,
they are yet able to obtain all they want. And when
their supply of ordinary rum and whisky runs short,
they manufacture the notorious ‘* Cape Smoke.” This
addiection to alcohol is the great curse of the Basutos,
and, in fact, of every other tribe.

Cape Smoke must be tasted to be appreciated—pro-
vided the person thus experimenting survives. For be
it known that Cape Smoke consists of wood alcohol,
red pepper and sulphuric acid. This terrible concoc-
tion is relished by the Kafirs as no European drink is—
they have not yet been civilized up to the level of the
Auwerican ‘‘ mixed drink.”

But to return to the Basutos. For more than one
hundred years this tribe has been undergoing a process
of foreible civilization. Good men and good women
have sacrificed their lives to the noble cause.

Just before the present war began, there was a
gathering of Indunas, or native priests, near the Free
State border. Thousands of ‘“Christian” natives at-
tended. Two oxen were brought into a ring formed
for the purpose. One of the animals was snow white,
representing the British. The other, coal black, repre-
sented the Boers. With weird incantations and wild
dances, these Christianized Basutos skinned the poor
oxen alive. The white ox succumbed after five hours
of terrible agony ; the black one lived for nearly a day
and a night. The gods of the ‘‘ Christian” Basutos
had answered the oracle—the Boers would win.
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The Kafir is a stoic. With him, what is, is. 1 have
seen a Zulu’s toe crushed by a rock. Calmly he cut the
injured member off, tied the wound up with a rag, and
then as calinly resumed work. This stoicism it is that
makes the Kafir such a formidable foe.

The native does not know his own power—due to
numerical superiority. Arm him with modern weapons
and you build a Frankenstein, who will prove as terri-
ble a conundrum as Mrs. Shelley’s monster. For de-
spite his sehooling and christianizing and civilizing, the
Kafir réemains a Kafir, unable to forget his wrongs, and

KAFIRS WITH SUGAR-CANE.

held in leash only through fear of the white man's
death-dealing weapons. Even now the Basutos are
considering the advisability of attacking the side that
will lose in the campaign between the contending white
men. Let the British bedefeated a few more times,
and even the loyalty of the Basuto chief, Lerothodi,
will not be able to stem the tide. The only prevent-
ive of open hostility, even at this writing, is the parlia-

mentary form of government of the Basutos.
Basutoland, while nominally independent, is yet a
British colony. It is governed by a High Commis-
sioner, who in turn is ruled by the governor of Cape
Colony. The native chiefs adjudicate all disputes
between natives, although an appeal can be taken to
the Magistrate’s Court, where cases between whites are
tried. The revenues are derived from the Cape Colony
contribution, the post office, native hut tax and the
sale of licenses. Whites are not wanted in Basutoland
and everything possible is done to keep them out.
The land belongs to the natives, and the unutilized soil
is allotted to householders for grazing purposes. The
chief allots fields to each householder, who cannot sell
the land, but whose descendants get it on his death.
Several times a year the chiefs of the nation hold a na-
tional assembly call-

rant of doctrinal dis-
putes and the mean-
ing of higher eriti-
cism. It is equallya
fact that where he
imbibes a little learn-
ing, especially a
kpowledge of Eng-
lish, he becomes all
that is worst in a
human being.

A study of the
Kafir is a study of
the human being.
And what is more,
he has been grossly
and shamefully mal-
treated. Space pre-
vents a recital of the
wrongs of the native,
so to a dissertation
as to his idiosynecra-
sies and peculiarities.

It must be borne
in mind that the
Kafir is very much
unlike the American
negro. There is no
blood taint in the
Zulu nor consump-
tion in the Mata-
bele. Endowed with
a superabundance of

THE GREAT DIAMOND MINE OF KIMBERLEY, LOOKING TOWARD THE “REEF” AND STAGING.

ed the Pitso. Here
‘ any native can freely
| express his opinion
without fear. He
can take refuge be-
hind his status as a
member of the Ba-
suto parliament.

In this respect the
Basutos are far in
advance of the other
tribes, most of which
are ruled in despotic
manner, by chiefs
more renowned for
their appetites for
blood than for aught
else.

As for the dress of
the natives, in civil-
ized districts, that is
regulated by local
statutes. Nowadays,
all are forced to wear
more or less civilized
clothing. Fashion
does not, however,
dictate as to what
they shall wear, and
so ludicrous results
ensue. It is not un-
cominon to see a na-
tive dressed in a
breech cloth, a red
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Eton army jacket and a silk hat. Others prefer white
duck trousers and a woman’s bonnet. As for the wo-
men, they are content with whatever their lords and
masters may allot to themn.

The accompanying reproductions of photographs
represent the best type of the Kafirs. One peculiarity
that will interest bachelors is that, as shown in the
pictures, the married men have a band drawn around
their hair, while those still in single misery are with-
out this emblem.

One word more ; the black question in South Africa
will yet prove a far
more serious ques-
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diamonds were discovered at Dutoit’s Pan, a short
distance from that place. The crowds rushed to the
new fields, or the *‘ dry diggings” as they were called.
The discovery of the stones was soon made at ‘ New
Rush,” or Kimberley, which shortly becawe the su-
preme center of the mining industry.

The original Kimberley mine had an area of 13 acres,
and this was soon converted into an enormous hole,
which has been extended until now it is about 1,100
feet deep. The diamonds come in what are known as
‘¢ pipes,” which run down through the layers of shale,
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men. The ropes ran at all angles, some of them being
almost vertical, where they served the claims almost
under the staging. Each wire rope was secured to a
post which was driven in the claim. The bucket ran
on the wire rope. At first the buckets were made of
ox hide, and when it was filled with the blue earth
which contained the diamonds, it was hauled up by
the stalwart Kafirs, so that each claim was to all in-
tents and purposes a separate mine. The soil proved
to be remarkably valuable, and the great open shaft
was sunk rapidly. The claius were very largely sub-

divided, and even a

small section of one

tion than the black |
question in the
South. And the |
white man must
shoulder the blame,
it is his burden.

—ev—
THE DIAMOND

MINES OF KIM-
BERLEY,

The attack on
Kimberley by the
Boer forces has
caused considerable
publicinterest in the
great diamond mines
which now produce
about ninety-five
per cent of the an-
nual output of the
world. The story of
these mines is a most
fascinating one, and
is even more inter-
esting than our own
California gold fever
of '49.

In 1750, a mission-
ary marked a map of
Africa at the point
w here Kimberley
now is with the
words ‘‘ Here be dia-
monds;” but it was
not until the year
1867 that this source of wealth was discovered, and the
great elevated desert of Colesberg Kopje, just outside
the western border of the Orange Free State, began to
teem with life. The wilderness had been given over to
the Griquas, a tribe or nation of mixed Dutech and
Kafir origin. In 1867, John O’Reilly obtained of a
Dutch farmer, named Van Niekirk, a stone which the
latter had bought of a little Griqua boy. O’Reilly
sold the stone and divided the $2,500 with Van Nie-
kirk, who bought another one from a little Hottentot
boy, and it was sold in Cape Town for $50,000. This
was the famous ‘‘Star of South Africa,” weighing 8314
carats. Prospectors began to flock to the region, and
in 1869 Kimberley was formally founded. The" terri-
tory was ceded to the British authorities and became
‘“Griqualand West,” a territory of Cape Colony, com-
prising 15,197 square miles, and a total population of
83,375. Kimberley itself had, in 1891, a population of
28,718. The rush to the diamond fields was usually
made by means of ox-trains, and the prospectors suf-
fered many privations, which were more than coimpen-
sated for by the rich harvest. The pioneer miners
simply dug and sifted, each man for himself, or for self
and partner. The methods employed were the crud-
est imaginable, rough cradles being used. The results
were phenomenal, and some men becaine rich in an
hour. The first diamonds were discovered along the
Vaal River, some 20 miles from Kimberlev, but in 1871

THE DIAMOND MINE AT KIMBERLEY, SHOWING INDIVIDUAL CLAIMS, TWENTY YEARS AGO.

which are stratified. Twenty vears ago the mine pre-
sented a inost remarkable appearance, and we have
been fortunate enough to secure photographs taken
about this time, which was before the days of con-
solidation, and the mine was all divided up into small
claims. The edge of the rock which surrounded the
mine was termed the ‘‘reef,” and from it could be ob-
tained an excellent view of the mine itself, which
seemed at first to be a collection of houses of cliff
dwellers. It was perhaps 1,000 feet across, and the
whole surface was covered by hundreds of wire ropes
which ran up to staging at the top, which consisted of
a framework carrying three sets of sheaves superim-
posed. It should be said that each of the newcomers
to the mine staked out a claim 31 feet square. It was
staked out by a surveyor, and when this was done the
owners could dig out all that section of the earth as
far as they could go. There was a small tax of $2.50
a month on each claim. Some of these claims proved
to be much better than others, and some were worked
much more rapidly than others, the result being that
no two adjacent claims seemed to be of the same al-
titude, and it nade a most picturesque appearance ;
but the accidents from falling earth were of great fre-
quency and were very serious. Each claim was con-
nected with the staging by a wire rope which ran over
wheels about four feet in diameter, the wheels being
turned with the aid of cranks by four careful work-

MAKING A ZULU TOILET,

proved to be of great
value.

The miners were
greatly hindered in
their work by water
which invaded the
diamond field. The
reef had to be con-
stantly pared to pre-
vent it from sliding
into the mine proper.
Some of the dia-
monds were, of
course, picked out
during the digging,
but a large part of
the work was done
at the surface. At
first the dry process
was employed, but
finally washing ma-
chines were intro-
duced which enabled
them to work aban-
doned piles and tail-
ings. T he Kafirs
were, of course, con-
stantly watehed to
prevent them secret-
ing any diamonds,
and they were kept
in what was termed
a ‘‘compound” for
three, six, nine or
twelve months, de-
pending upon the agreement which they made. Dur-
ing this time they were virtually prisoners. They were
not allowed to leave the stockade.

In time, methods began to change in the mines, and
small capitalists were crowded from the field. The
expense of raising the earth constantly increased, the
depth necessitating the use of horse whims instead of
the old method of using Kafir labor. The reef was
constantly crumbling, and the expense of working
caused by the influx of water forced many owners of
claimms to sell out to larger miners. The result was
that in time the methods of diamond mining became
entirely changed ; and while the operation was more
rapid and thorough and was less expensive, it could be

GROUP OF UNMARRIED ZULUS.
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conducted only on a very large scale. The mines to-
day are nothing like as picturesque as they were when
the photographs we show were taken, as it was found
that open mining, that is, cutting ground away in
great bits like stone quarries, was impracticable on a
large scale, so that at the present time deep covered
shafts and galleries have been substituted. With all
the resources of modern diamond-mining machinery,
the final work of picking out diamonds from a mass of
pebbles calls for skill, responsible, and. of course, pro-
portionately highly paid labor. Ever since the mines
were first opened, great attention was paid to the na-
tive diamond thief and to the white man whose busi-
ness it was to buy stolen diamonds from the native
workmen. The latter were known as the ‘“ I.D.B.s,”
illicit diamond buyers. To prevent the natives from
yielding to their blandishments, the latter are kept in
the compounds, or stockades, and even high wire net-
tings crown the fence to prevent them from throwing
over packages containing diamonds. The laws are so
strict that if a person should find a diamond on the
street, he would at once have to take it to the police to
be registered before he could legally have any claim
to its possession. When the individual claims were
being worked, some miners would dig into their neigh-
bors’ claims in such a way that the blue ground which
was so much desired would tumble into their own work-
ings. This was one of the evils which was naturally in-
cidental to the existence of 3,143 separate claims within
an area of 134 square miles. Now matters are entirely
changed. Great companies, like the De Beers, have
consolidated, with a capital of $18,500,000. Of course,
the possession of the mines by one or two corporations
has given them an enormous power over the diamond
market, and now it is said that there are many millions
of dollars’ worth of diamonds lying in the vaults at
Kimberley, which are'not intended to be put on the
market until the conditions are ripe to obtain the
highest possible price. It is needless to say that the
mines pay handsome dividends, and there have been
many enormous fortunes made in them.

_ -
The Trans-Siberian Railway.

A Russian newspaper has recently published some
interesting particulars regarding the Trans-Siberian
Railroad, whieh our commercial agent at Vladivostock,
Mr. R. 1. Greener, has supplemented by some facts of
his own. In the haste of construction and the anxiety
to get everything cheap, a special kind of light rails
weighing 12 pounds to the foot was used on both the
Siberian and Trans-Baikal lines. Wooden bridges
were built wherever possible, and the crossings were
made far apart. Under such conditions quick travel-
ing on the road will be almost an impossibility, and it
is doubtful if more than 20 miles an hour can be made.
Only one passenger and two freight trains a day are
run. To add to the danger, they put on the line a very
heavy engine. The light weight of the rails and the
steep gradients combine to make traveling very risky.
On steep inclines the 1rain drawn by the powerful
locomotive already referred to runs 33 miles an hour,
which has seriously injured the rails, and eleven cars
were destroyed at one station. 'I'he engineers have
come to the conclusion that a great deal of the road
must be reconstructed. On the Trans-Baikal line
there will have to be spent no less than $7,725,000, al-
most 50 per cent of the entire cost of the line; on the
whole Siberian railroad, there will have to be speunt
not less than $62,750,000. The light-weight rails must
be thrown aside, the wooden bridges replaced, and
the number of stations increased. In places the en-
gineers laid out the line on marshy ground instead of
on the highlands where the ground is solid and firm,
and in the near future it will have to be relaid. In
some districts the mistake was committed in the choice
of the direction of the line. Tosk, the capital of west-
ern Siberia, was left 53 miles on the side and connected
with the railroad by a.bad road. In order to foster
home trade, the rails and other supplies were ordered
principally from Russian iron works in the Ural dis-
trict, and they cost twice as inuch as if they had been
obtained abroad. A considerable quantity of ma-
terial was prepared i advance, and it became rotted
before it could be used. The general cost of the great
Siberian railroad is estimated at $180,250,000, includ-
ing $60,770,000 for the construction of the Amur line,
which project has beén changed by the building of
the Manchurian line. The last will cost $51.500,000.

It will be constructed by a joint stock company, but
most of the shares arein the government’s hands. The
cost of a mile of railroad varies from $18,025 to $25.750
a mile, depending on the location. When the Man-
churian line is completed, the distance from St. Peters-
burg to Port Arthur will be 5,819 miles, from Ber-
lin 6,331 miles, and from Paris 7,060 miles.

As soon as the road is finished, it will be the short-
est route between Europe and the Far East. One will
be able to go from Paris to Yokohama in seventeen
days. At present it requires twenty-five days going
by way of Canada. The fare from London or Paris
to the ports of the Far East is about $367 first-class;
while in Russia, thanks to the lowered passenger tariff
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on great distances, one will be able to travel from the
German frontier to Port Arthur or Vladivostock for
$57 first-class, or a special train for $86. The cost of
traveling from the west to the furthest point in the east
will not be more than $175. Owing to the enormous
distances, everything is being done to make the trip
comfortable. Special Siberian trains will leave Paris
weekly. There will be library, dining, bath and gym-
nasium cars, and traveling with such comforts would
not be much more tedious and disagreeable than a
long voyage by sea, except that a lack of exercise
would undoubtedly be felt. The cost of transporting
freight will hardly show as much decrease. In 1897,
the cost of transporting freight from Shanghai to Lon-
don, by water, was $9 per ton, and in February, 1898,
it had dropped to $5.60. The Siberian road will not be
able to compete at all with these prices; and while
the freight-carrying trade between China and Western
Europe will probably not amount to a great deal, the
trade which the railroad will develop between China
and Russia will be very considerable. The Siberian
line will be of great importance as a means of quick
and cheap passenger and mail communication between
the different points in the two continents, which is
alone sufficient to make it play a great role in interna-
tional affairs.

CURIOUS MISHAP TO A BILLIARD BALL.

The mutilated billiard ball shown in the illustration
was brought to this office by a friend who thought the
subject would be of public interest. At first sight one
would naturally suppose that the perforated ball and
snugly fitting plug were the work of some deft me-
chanic, for despite its taper and irregular section, the
one fits the other so closely that it is diflicult to detect

SECTION OF DISINTEGRATED MAMMOTH TUSK,
SHOWING NATURAL LINE OF SEPARATION.

CURIOUS MISHAP TO A BILLIARD BALL.

the joint. As a matter of fact, however, the ‘“trick”
was done, involuntarily, during a game of billiards,
when this particular ball was struck heavily by another
ball on the fizure 13, 'with the result that the heart of
the ivory was driven cleanly out, as shown in the illus-
tration.

If a cross-section be taken of an ivory tusk, the cen-
ter will contain a spot (the remains of the pulp) of
darker color than the rest, and concentriec with this will
be noticed nuwerous circular contour lines, which are
due to minute curved spaces, known as * interglobular
spaces.” In these spaces there is less of limme salts and
more of organic matter than in the rest of the ivory.
Hence, the ivory in these rings is Jess dense, and more
likely to decay, and fossil tusks and the tusks of mam-
moths are frequently found to have separated into a
central solid cone, with several superposed hollow cones
embracing it, as shown in our engraving.

This billiard ball had evidently been turned from the
heart of the ivory, the axis of the tusk coinciding
closely with the axis of the ball. The sharp blow must
have been delivered fairly in a line with the axis of the
heart, and the piece which was driven out gave way at
the circular line of cleavage,marking the presence of the
‘“interglobular spaces” above referred to.

The Pollok Memorial Prize.

In response to the request of many of our reaqers,
we publish in the current issue of the SUPPLEMENT
the official regulations regarding the competition for
the Anthony Pollok $20,000 prize forlife-saving devices,
and those of our readers who are considering the ad-
‘visability of exhibiting devices of this kind are referred
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to this issue for full official information. Detailed
plans and specifications should be sent to John H.
MecGibbons, Director of Exploitation of the Paris Ex-
position Commission, Equitable Building, 120 Broad-
way, New York, and the exhibits should be marked .
‘ Pollok Memorial Prize.” Small models may also be
sent there.

-

As Others See Us.

At the close of the year, when many subsecriptions to
the SCIENTIFIC AMERICAN expire, the publishers often
receive, together with the renewals, letters comment-
ing upon the work of the editor during the past year.
The publishers believe that it is only fair that readers
should know something of the encouragement re-
ceived, entirely unsolicited, by the editor concerning
his work. It is, therefore, with all- due modesty, but
with a feeling of justifiable pride, that the following
extracts from letters recently received should be
quoted :

An admiral in the United States navy says :

“The SCIENTIFIC AMERICAN is second to none in
this country, either in the scientific ability of its staff,
or in its patriotic utterances.”

A clergyman writes :

I find that the SCIENTIFIC AMERICAN is helpful in
my ministerial work. It keepsme in touch with the
scientific world, thus having before me an object
lesson of the wonderful works of God.””

A physician writes :

‘“I have been a constant reader for over thirty years
and think the SCIENTIFIC AMERICAN is as useful to
the practising physician as a medical journal.”

Some members of Congress write :

‘“Tt is a great paper and one replete with interesting
information.”

‘*“ There is no paper I read with such profound inter-
est as the SCIENTIFIC AMERICAN.”

*‘It is the most valuable up-to-date scientific publi-
cation of its kind published. Its articles are always
fresh and reliable, and written in such a popular style
as to be easily comprehended by even the layman in
scientific mutters.”

*I regard the SCIENTIFIC AMERICAN as decidedly
the best scientific paper published in America.”

** No paper which comes to my hands contains more
information of a kind that is of practical use to legis-
lators.”

“I bhave been a constant reader of the SCIENTIFIC
AMERICAN for many years, and find that it keeps pace
with the growth of the country and the development
of knowledge and ideas.”

Several Senators write :

‘It has no equal in the journalistic world.”

The following comments have recently been received
from some of our old friends:

**I have subscribed for your paper for over forty-
eight years and have not missed a copy, and would not
be without it.”

‘*Please tind renewal of subscription to the SCIEN-
TIFIC AMERICAN forr W. A. P., Rutland, Vt., who has
been a subsecriber for over forty years. Is he the old-
est subscriber ?

‘I have nearly complete volumes of the SCIENTIFIC
AMERICAN for some thirty-five years and consider my-
self a life member.”

* Please renew my subscription to the SCIENTIFIC
AMERICAN. I cannot afford to be without it, as it has
become a part of iy life. A perfect library, up to date
every week.”

**I have taken the SCIENTIFIC AMERICAN for the
last twenty-five years and have every paper up to last
Saturday. I would not think I could do without it.
I think it is the best paper published in the world.”

‘* For more than twenty-five years I have taken your
interesting and valuable paper and probably shall
continue as long as I live, and I wish that every young
man could be a constant reader of it.”

* Your paper is a grand instructor for any young
man, and I would not be in want of it and the SUPPLE-
MENT for $20 per year, as everything in the papers is
good, woral and instructive.”

‘* After being a reader of the SCIENTIFIC AMERICAN
for about thirty-six years, and having near forty-five
volumes, which I consider is a valuable encyclopedia
for mechanics, I would be at a loss to place a value
upon them. My boy will subseribe for 1900, and I will
close my subscription for the paper, hoping.that he
will be a reader as long, or longer, than I have been,
and receive as much benefit as others have. I take
this opportunity to thank you for what knowledge I
have received from reading them, and in ceasing to be
a subsecriber to say if I had the ear of all young me-
chanies I would urge.them to read your paper first of
all others.”

The late Vice President Hobart wrote some tie
ago : ‘I shall derive much profit from the paper.”

The United States Commissioner of Education
writes: *‘ The SCIENTIFIC AMERICAN is a newspaper
that 1 have always taken a delight in ever since I first
began to read it as a boy on a farm in Connecticut. I
never let a week’s issue of it go by without examining
itand finding things of interest in it.”
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Recent Balloon Ascensions Near Paris.

MM. Gustave Hermite and Maurice Farman have
presented to the Académie des Sciences an account of
a successful and imwportant balloon ascension carried
out by them on the 16th of September last. The ascen-
sion is described by the aeronauts as follows :

“ The start was made from the gasworks, near Paris,
at 6:25 in the evening, and a maximum height of 4,700
meters was attained, as indicated by our registering
barometer of the Richard type, which worked per-
fectly, and was calibrated before and after the ascen-
sion by the Meteorological Bureau of Paris. After
passing over the south of France, the descent was
made on the borders of the Mediterranean, near the
Gulf of Fos, after having remained fifteen hours in the
air. The horizontal distance covered was about 655
kilometers. Our instruments included a registering
barometer, thermometer, and hygrometer combined,
also a second registering barometer, besides compasses,
photographic apparatus, electric lamps, ete. A part
of the ballast was made up of printed indication-sheets,
which were classed and numbered. These we sowed
along the route during the voyage at stated intervals.
Of these sheets, inany were sent back by post by the
persons who found them, and thus we are able to re-
constract not only our route, but also the variations in
horizontal speed. We left in a rather strong northeast
wind, making 60 kilometers during the first hour. The
direction, southeast, was not varied" during the night,
but the speed diminished gradually until morning, it
being then 16 kilometers per hour. We were con-
stantly surrounded by enormous clouds, but did not
receive rain. We saw the earth at times through the
rare openings in the clouds, and the moon permitted
us to observe several optical phenomena, such as a
lunar rainbow entirely colorless, which appeared for a
few instants on our left and a little below us about
8 o'clock in the evening. Another phenomenon ob-
served was that of the shadow of the balloon, pro-
jected upon the clouds and surrounded by a kind of
halo, also colorless.

‘“The humidity, contrary to the general law, in-
creased with the altitudeand attained an approximative
saturation at 2,800 meters, this height being reached a
little before daybreak. The ther-
mometer showed —5° C. At this-
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MILITARY MOTOR CARRIAGE.

We have been favored by Major R. P. Davidson, of
the Northwestern Military Academy, of Highland Park,
Ill., with a photograph of the military motor carriage,
designed by him. It was built by the Peoria Rubber
and Motor Vehicle Company, of Peoria, Ill., on the
Duryea plan. The gun carriage is driven by gasoline.
It weighs, with gun and full equipment, 1,100 pounds.
The wheels are 36 inches in diameter and are provided
with wooden spokes and pneumatic tires. The fuel
tank is in front and furnishes gasoline to the 6-horse
power Duryea three-cylinder engine, which has a fly-
wheel 16 inches in diameter. There is a single feed-
pipe and an exhaust pipe, and a single set of cam
shaft gears which operates all the valves and igni-
ters. The location of the various parts will be seen
by reference to our diagram. The carriage has a
windlass attachment, and by fastening a rope to it
and anchoring the end of the rope, the carriage can
pull itself out of holes or up steep grades. The
tank holds enough gasoline for a run of 200 miles,
and it seats four persons with tents, blankets, equip-
ment, extra supplies, rations for a week or ten days,
and 4,000 rounds of ammunition for the 7-mm. Colt
automatic rapid-fire gun which fires 480 shots a minute.
The gun has a range of 180 degrees and the firing range
of the gun is over 2,000 yards. A detachable bullet-
proof sbiield protects the operator, and the tank and
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PLAN OF GASOLINE GUN-CARRIAGE.

time we were going directly south,
and our speed, slow at first, be-
came greater upon encouutering a
new air current, which a few hun-
dred kilometers further south be-
came a violent wind. It is at this
point that we perceived a trumpet-
shaped cloud, which enveloped us
with a circalar motion, and the
equilibrinmm of the balloon was
greatly compromised. We sup-
posed that the circular motion was
caused by the encounter of two
currents of air. Having descended
at dh. 52m. in the morning to 900
meters, we recognized the country
of Dowbes, 45 Kilometers to the
north of Lyons, and there we re
ceived a few drops of rain. The
balloon then commenced to mount
toward the region of high altitude,
and we passed above the clouds
and saw the marvelous spectacle of
an undulating sea of clouds, from
which emerged, at a great distance,
the prineipal summits of the Alps.
Mont Blane thus served us as a
guide for a lcng time. At 4,100
meters we traversed a kind of ice-
eloud, composed of 1uicroscopie ecrystals, which de-
posited themselves upon us with a peculiar crackling
sound. Here the thermometer showed —7° and the
hyvgrometer 40. Below us was a light rain. . We saw
also a rare phenomenon, that of the sun’s image re-
flected from the clouds, which thus acted as a mirror.
“Following the left bank of the Rhone, the clouds
dispersed by degrees, being swept by the Mistral wind
and carried back upon the mountains. Below us
opened a transparent gulf, at the bottom of which we
saw pass, at lightning speed, the towns of Valence,
Montelimar, Orange, ete. At 9h. 12m., being then
above Avignon, we came in sight of the Mediterranean.
(Barometric altitude, 4,700 meters ; thermometer, --10°;
hygrometer, 26.) We allowed the balloon to descend,
and felt a strong wind. At 1,500 meters the wind
whistled violently, and at 9:33 we took earth in the
great plain of the Crau, after some terrible shocks.
We had made 130 kilometers per hour since leaving
Avignon, and near the earth the speed was undoubt-
edly much greater. The successful landing under such
perilous circuimnstances was due in great measure to the
accessories which were specially constructed for the
purpose. The diagrams which we obtained with our
registering instruments are very clear and show a de-
crease of temperature of 1° for every 185 meters. The
working of the hygrometer was normal during the day.
We also took some photographs in the high regions.”
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only aleohol, but also a fibrous matter which may be
utilized for the production of paper paste or textile
fibers. The experimuenter finds that 100 kilogramines
of the plant will give 14 ‘liters of aleohol and 60 Kkilo-
gramines of paper paste, or, by another treatment,
10 kilogrammes of textile fibers. The production of
paper paste from this plant has been carried on for
some time, and it bas been known also that the plant
gives fibers-long enough for the production of tissues,
but M. Kuess seems to have been the first to make
known its value as a source of alecohol, while at the
same time the production of the paper paste is not
interfered with. He considers that it is the gum and
the cellulose of the plant which furnish the alcohol by
their fermentation. To separate these substances from
the fibers, the plant is crushed in a mill and acidulated
water added ; the mixture is heated in a boiler, and
during the operation the mass is traversed by an elec-
tric current. By this means the guin, cellulose, and
coloring matter enter into solution ; this is filtered and
transferred to the fermenting vats. At the end of
three days the fermented liquid is distilled and an
aleohol of 45 per cent strength is obtained ; this has at
first a disagreeable odor, but the experimmenter, by
designing a special distilling apparatus, has succeeded
in rectifying it to a point where no odor or taste is
appreciable. The residue of the filtration is trans-
formed into paper paste. If it is wished to obtain tex-
tile fibers, the plant is at first pressed between rollers,
in place of grinding it, and is afterward treated
by electrolysis in sea water. The alcohol obtained
from the three plants above mentioned has the great
advantage of containing neither acid nor ether, and
may thus be directly employed in the different indus-
tries.

‘'The Psychology of Fishes.,

Numerous facts witness in a vague way to the ability
of fishes to profit by experience and fit their behavior
to situations unprovided for by their innate nervous
equiptnent. All the phenomena shown by fishes as
the result of taming are, of course, of this sort, but
such facts have not been exact enough, says Mr. Ed-
ward Thorndike in The American Naturalist, to
make clear mental or nervous pro-
cesses involved in such behavior,

MAJOR DAVIDSON’S MOTOR MACHINE-GUN CARRIAGE.

machinery are also made bullet proof. It is Major Da-
vidson’s intention to ascertain what the carriage can
do on good roads, rough roads and over plowed fields.
It wili be taken to Washington in the spring and ex-
hibited at the Ordnance Bureau. Major Davidson has
given the matter five years of thought.

Production of Alcohol from Plants.

A number of interesting experimments have been
recently made by M. V. Kuess as to the production of
alcohol from plants. He finds that certain plants may
be used to produce alcohol in profitable quantities and
may thus afford an important source of supply. The
plants best adapted for the purpose are the scilla
(squill), the asphodel, and the alfa. The former is well
known as a medicinal plant; it is interesting to ob-
serve, however, that the alecohol obtained from it does
not contain any traces of the active principle which
gives to the plant its medicinal properties. It is esti-
mated that by proper treatment at least 25 per cent of
alcohol may be obtained from this plant. The aspho-
del furnishes equally 25 per cent of its weight of alco-
hol, which possesses all the properties of the alcohol
obtained from spirits, and besides a residue is left
which does not contain injurious matter and may be
used as food for animals. The alfa is a plant which is
very abundant in the south of France and in the north
of Africa, and from this source may be obtained not

or simple enough to be available as
demonstrations of sueh processes.
Through the kindness of the offi-
cials of the United States Fish
Commission at Wood’s Holl, he was
able to test the efficiency of some
sinple experiments directed toward
this end.

The common fundulus was chosen
and the fish was kept in an aqua-
rium.. The space at one end was
shaded from the sun by a cover,
and all food was dropped in at this
end. Along each side of the aqua-
rium were fastened pairs of cleats,
allowing the experimenter to put
across it partitions of wood, glass
or wire screening. These parti-
tions were made each with an
opening at some part, and then the
experiments were begun. When
the fish was caused to leave a shady
corner and swim up the sunny end
by putting the slide without any
opening in behind him, and moving
it gently up toward the forward
end, the opportunity was given for
observing the animal’s behavior
to good purpose.

This fish dislikes the sunlight, and tried to go back
to the shaded portion. He swam against the sereen,
bumping against it here and there along the bottow ;
ocecasionally he stopped and remained still for a while.
Sometimes he would rise up toward the top of the
water, especially while swimming up and down the
length of the secreen. The screen used in the first ex-
periment was cut away slightly at the upper corner so
as to leave an opening, so that the slide somewhat re-
sembled a letter with a postage stamp on it, the post-
age stamp representing the aperture. After the fish
had been experimented upon six or eight times a day,
it was found it swain against the screen less and less.
He swam up and down it fewer and fewer times until
finally his only act was to go to the right hand side,
rise up and swim out, The fish had clearly profited by
his experience and modified his conduct to suit his situ-
ation, for which his innate nervous equipment did not
definitely provide. He had, in common language,
learned to get out.

James Hamblet.

James Hamblet died on January 2, aged seventy-five
years. He was one of the pioneer electrical mmanufac-
turers, and in 1878 he organized the time service for the
Western Union Telegraph Company. He introduced a
large number of improvements into the electrical dis-
tribution of time.
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The Rapid Decline of Geyser Activity in

Yellowstone Park.*
BY PROF. E. H. BARBOUR, OF THE UNIVERSITY OF NEBRASKA.

We would avoid posing as alarmists respecting the
decline of geyser activity in the Yellowstone National
Park, but nevertheless, if the present apparent rate of
decline continues, it seems likely that within a decade
many of the scenes which attract us most will have
disappeared. The naturalist should visit this spot at
once. It was my privilege to visit the National Park
on August 5, 1895, and again August 5, 1899, and cer-
tainly the evidence of change during these short years
seems startling. To the geologist the change is serious
and impressive. It may be said in a general way that
there is an apparent decline of geyser phenomena
everywhere throughout the Park.

Or such is the impression of myself and others, if im-
pressions are reliable. Furthermore, it is the impres-
sion of frequenters of the Park, especially those who
visit it annually, that the decline of geyser phenomena
there is greater than is realized by the people at large.
So much for a general statement.

To be more specific, without entering into many de-
tails, it may be stated that around the splendid ter-
races at the Mammoth Hot Springs, buildings now
stand where there was steaming water in 1885. Spots
which we photographed in 1895, standing shoe soles in
water, are now either dry or nearly so. Minerva Ter-
race, which was boiling and which presented a fine
array of geyserite in 1895, is falling into decay. Large
blocks of the ‘‘formation” are falling from the rims
and sides of the basins. To the eye the amount of
water which flows over Pulpit Terrace and Jupiter
Terrace is noticeably less.

We should say not one-half what it was four years
before. The lattice work, constructed for the purpose
of spraying and incrusting curios, was changed to a
new spot where water was still flowing. The narrow
wage, which may be called a fissure vent, though still
showing life, is extinet as compared with conditions
four vears ago. Roaring Mountain is still steaming,
though silent. In the Norris Geyser basin the most
obvious change is in the Black Growler, which formerly
emitted volumes of steam from an oblique vent by the

*An address delivered August 25, 1899, at the Ohio State University,
Columbus, O., before the Geological Section of the American Association
for the Advancement of Science. Revised by the author especially for the
SCIENTIFIC AMERICAN.
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roadside. The steam jet is now divided and the volume
of steam and its roar and display of energy greatly
diminished. The Fountain Geyser, which was such a
favorite that the Fountain Hotel was located at that
spot, is now wholly extinct, and tourists are complain-
ing because they must waste time stopping at this
hotel. The Fountain has been replaced by a new but
very inferior substitute named the Dewey Geyser.
Tourists do not care to wait to see it in eruption. The
giant paint pots are now so contracted in size that one
can walk over what was a short time ago boiling mud.
The red half is extinet ; the white half active, though
reduced in area. In the Upper Basin there is evidence
on all sides of activity, but with many changes since
1895. Then the Splendid Geyser was attracting at-
tention. Now it is silent and considered extinet. It is
replaced by the Daisy Geyser, an interesting but
vastly inferior substitute. The Cascade Geyser, an-
other favorite because of the frequency of its eruptions
(about every 15 minutes), has dropped to an eruption
interval of once every 24 hours.

The Grand Geyser, which used to erupt once a day,
has been active but three or four times the past sea-
son, according to all acecounts. The Beehive Geyser,
active in 1895, is supposed to be wholly extinet. Old
Faithful seems as fine as ever, but the interval of erup-
tion is now about 75 or 80 minutes instead of once an
hour. If it is possible to judge fairly of such matters,
there seems to be increasing activity in the ebullition
of the water in that greatest of geysers, the Excel-
sior, which leads to a feeble hope that it may possibly
be rejuvenated yet once again. In this connection
may be mentioned the apparent increase in the activ-
ity of the Mud Geyser, by the thumb. The mud,
which in 1895 was thick, and thrown up in large
masses but a few feet, is now thinned and ejected as
far as the road, a distance probably not far from 200
feet. At first thought it seems like increased activity,
yet it mnay possibly be accounted for on the ground
that the mud is in a condition making more active
ejectment possible. A great quantity of mud has
been thrown out recently, as much as 8 to 10 feet thick,
and the trunks and boughs of the neighboring pines
are loaded and weighed down with mud. Trunks were
noted where the coating of mud, half way up to top,
exceeded 6 inches. The front half of the crater is now
built up symmetrically with the other side, making a
very regular funnel-shaped crater about 100 feet across,
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and some 25 or 30 feet deep. Below, the mud isin a
state of constant and active ebullition. Possibly this
case may be construed as a case of increaging activity ;
however, on the whole it is only too obvious that there
is a serious decline, as one can see by observation, and
can learn by consulation with the drivers, guides,
tourists and officers at the barracks. It was the testi-
mony of all that the changes were much more rapid
than is understood, and our closing admonition is,
visit the National Park at once.
—_—— .-
The Current Supplement.

The current SUPPLEMENT, No. 1256, is of great in-
terest. ‘‘Mechanical Traction on Canals” is the title
of an important article, and ‘*‘ Towing Canal Boats by
Electricity ” deseribes a curious trolley system in
which the motor runs on rails along the tow-path and
receives its current from a trolley. ‘‘The New Smoke-
less-Powder Guns of the United States Navy” gives
important tables. ‘‘Homemade Windmills of Nebras-
ka” is concluded, and the Holland mill, the stationary
turbines, vaneless turbines and mock turbines are de-
scribed. It is accompanied by thirteen interesting en-
gravings showing in detail the construction of these
important windmills. ‘‘Competition for the Best Life-
Saving Device in Cases of Disaster at Sea ” gives the offi-
cial regulations which have been adopted in regard to
the Anthony Pollok Memorial Prize. ‘‘ The Pan-Ameri-
can Exposition of 1901” is accompanied by four large
illustrations, and there is also an article on the build-
ings. The Exposition is going to be an important one,
and will doubtless be visited by hundreds of thousands
from all over the country.
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RECENTLY PATENTED INVENTIONS.

Bicyecle-Appliances.

DEVICE FOR MENDING PNEUMATIC TIRES.—
EpmonD IsBILLS, Bayonne, N.J. The device comprigses
practically three parts: a guide-cup, a fixing-needle, and a
cementing-needle. The fixing-needle is employed for
securing the gnide-cup in the tire ; and cement is introduc-
ed by means of the cementing-needle. When thedevice
is withdrawn from the tire, the puncture will be immedi-
ately filled with cement, the body of which will be left in
the form of a cap or head adhering to the inner surface
of the tire around and over the puncture. The tire can
be inflated immediately after the cement has been placed
in porition, the air drying the cement and forcing it into
better contact with the tire.

Agricultural Implements,

CHURN.—JoHN J. JoNES, Braman, Oklahoma Terri-
tory. The inventor supporte the cream receptacle or
body of the churn in a light frame hung from a crank-
shaft, which, being rotated, imparts a reciprocatory and
oscillatory movement to the body and thus quickly sepa-
rates the butter from the other constituents of the
cream.

CULTIVATOR.—HENRY C. BoTHWELL, McArthur,
Ohio. This manually-operated cultivator comprises a
frame carrying cultivating devices, a draft-bar secured to
the frame and having points for a draft, which points ex-
tend rearwardly of the front cultivating devices and at an
oblique angle to the face of the frame. The resistance
to be overcome at the points of the teeth being greater
than the gravity of the implement at these points, the
implement wili have a tendency to rise at the rear and
revolve forward on its front teeth. The operator over-
comes this tendency to revolve by lightly bearing down-
ward on the handles, thus embedding the teeth therequir-
ed depth. As the implement is drawn ahead, the teeth
will regularly act upon the soil ; and the draft will be
exceedingly light.

Engineering-Improvements.,

SLIDE-VALVE.—ILa N. MooRE, Battle Creek, Mich.
Often when a steam-pumnp is doing heavy work, the pis-
ton and valve travel are shorter than when the pump is
doing light work. Hence less steam is admitted at a
time when more steam is required But when the load is
reduced, the stroke increases and more steam is admitted
than is necessary. To overcome this difticuliy and to
admit a proper amount of steam, the inventor uses a
slide-valve provided with extended wings for covering at
all times the admission-ports to the cylinder. The wings
are provided with ports designed to register with the ad-
mission-ports on either a short or a long stroke of the
valve, the ports on one of the wings being of a different
area from those on the other wing.

WATER TUBE BOILER.—Tom FrRENCH. Andover,
Me. The boiler comprises spaced mud-drums above
which are spaced steam-drums. A set of transverse
water-circulating pipes lead from a mud-drum on one side
to the steam-drum on the opposite side. The pipes of the
sets alternate and are arranged close together at their
point of crossing to form a solid roof for the fire-box. A
very large heating-gurface is provided to insure a quick
generation of steam, especially as the circulation of the

water from the mud to the steam drums is comparatively
quick ; and the heat from the fuel in the fire-box is
caused to circulate in the shell to give off its heat, before
it finally passes to the smokestack.

Mechanical Devices.

COFFEE OR MALT DRIER.—FRITZ E. R. OERASSA,
Antigua, Guatemala. This drying-machine comprises a
rotary drum provided with means for the admission and
escape of the drying agent. Stirrers are held to rotate
with the drum aund are provided with apertures for the
introduction of the material. Slides or doors close the
apertures. By theimproved construction of drying-com-
partments, and particularly by thespecificarrangement of
the stirrers, the drying-compartments can be filled about
four-fifths, thus gecuring an exceedingly thorough utiliza-
tion of the available space.

COTION-ELEVATOR. —GEORGE W. WILLIAMS,
‘Waco, Tex. -The cotton-elevator is pneunmatically-oper-
ated and is composed of an air-airculating apparatus and
a number of boxes each having an air-conduit and a cot-
ton-conduit. The cotton-conduit communicates directly
with the main portion of the box into which the cotton
is discharged. The air-conduit has a lateral extension at
each end, communicating with the box directly adjacent
to the cotton-conduit. The air drawn into the air-con-
duit passes from both ends of the cotton-conduit, thereby
establishing cross-currents to deliver the cotton into the
body of the box.

CORSET-FASTENER.—MARY O., hoss, Carlir}ville,
Ill. The Ross Corset Fastener is made very thin, with a
smooth surface, and will not show through the dress, or
catch upon or wear through the most delicate undergar-
ment. When the corset is once fastened it will not oper
in any position or under any strain, until the ear of the
fastener is pressed for that purpose. The fastener is
hence especially adapted to the needs of girls in schools
and factories, and to the wants of all other women whose
occupations require freedom of the body, but who still
desire the support of a corset. Being firmly fastened,
the unpleasant snapping which characterizes the old
style of fasteners is entirely obviated.

MAGAZINE PENCIL.—GEORGE W. RiceE and Gus-
TAV ZERRMANN, Brooklyn, New York city. Within a
suitable casing is placed a magazine which may be
adapted for holding any number of leads. The magazine
may be turned to bring any one of the leads desired into
registry with an opening near one side of.the casing.
The end of the casing is beveled toward this opening, so
that a larger blunt end of the casing is not brought near
the point to interfere with the use of the pencil.

Miscellaneous Inventions.

PUMP.—ALvA L. REYNoLDs. Santa Ana, Cal. The
object of the invention is to provide a well pump which
acts on the vacnum principle and which after once being
started will continue in operation without further atten-
tion. The pump comnpriges a vacuum-cylinder having a
valve-controlled inlet and outlet. A float is arranged in
the cylinder and likewise an oil-pump operatively con-
nected with the float. An oil-receiver in the cylinder
contains gasoline which can be ignited electrically, the
successive explosions of which dircharge the air, creating
a vacuum and causing the water to rise.

COMBINATION STEP-LADDER.— WALTER L.
SKELLEY, Cabool, Mo. The invention provides a com-
bination long and step ladder, the gides of which when
used as a long or extended ladder constitute each a truss
and the hinges central struts, rendering the extended
ladder exceedingly stable. 'I'he platform and connected
parts may be utilized to lock and brace the sections when
these sections are brought end to end to form a‘ con-
tinuous or long ladder. The ladder can be quickly con-
verted from one form to the other.

HAT-FASTENER.—GEORGES ScHMITT, Manhattan,
New York city. This fastener is a simple and efficient
device comprising a pin of novel construction which is
adapted to be engaged with the hair of the wearer,
‘When the pin is forced in position, loops are pushed into
the hair so that the hat cannot be blown off.

BOX.—JosEpH V. OTTEN, Jola, Kans., The inventor’s
purpose has been to provide a cover with a simple
means for attachment to and detachment from a box
designed to hold carbonated beverages. The cover con-
siste of two rections, the inner or adjacent ends of which
are connected by springs. Tugs on the outer ends of the
section engage perforations formed in upright portions of
the box. When the sections of the coverare in horizon-
tal position, the springs will .cause them to remain in
this position. because the tendency of the springs is to
force the inner ends of the cover sections downward.

COMPOSITION FOR CLEARING SUGAR.—EDpwIN
L. McTYRE, Thomasville, Ga. The composition for clari-
fying brown or crude cane-sugar consists, of clay, chop-
ped corn-husks, and water. A spongy batter is formed
which retains its moisture long enough to extract the
impurities from the sugar and leaves the sugar clear in
the trough. The batter can be very cheaply manufactured
and applied without danger of the clay’s intermingling
with the sugar in the trough.

CONVERTIBLE TUB.—MRs. NELLIE F. HuRDEL,
Manhattan, New York city. This is an ingenious in-
vention for converting a bath-tub into a laundry-tub.
Removable partitions are employed, provided with a
pneumatic packing which not only makes a tight con-
nection between the partition and the tub, but is self-
sustained on the partition, so that no wires or screws
are required to hold it in place. Should the lower
stretch of the packing become worn, it may be turned
upon the partition to bring the upper stretch across
the lower portion of the partition.

DEVICE FOR CONNECTING SHAFTS WITH
OTHER PARTS.—FrRANK E. HAWKSWORTH, Helena,
Mont. 'The purpose of the present invention is to pro-
vide a device for attaching a cam or pulley to a shaft,
which device is so constructed that when the cam or
pulley is driven in a proper direction it will remain fast
on the shaft, and when driven in a reverse direction may
be quickly loosened from the shaft. The device super-
sedes the pins commonly employed, which are so liable
to fall out or be sheared off.

MOTOR-CYCLE FRAME.—Tom FrENCH, Andover,
Me. Reaches have ball-and-socket connections with the
front and rear axles, and a frame has ball-and-socket
connection with the rear axle and a longitudinal sliding
connection with the front axle. The frame, therefore.
yields, when the vehicle-wheels pass over rough roads, to
insure easy riding to the occupants of the vehicle and to
allow the driving gear to work properly and true at all
times.

SHIRT.—S1MoN ELBAuM, Wilkes-Barre, Penn. The
shirt or like garment is provided with a reinforce or
yoke extended over the shoulders both back and front
and also extended entirely aronnd the sleeves for a por-
tion of their length.

DEVICE FOR FASTENING SHOES. — MICHAEL
M. DooLEY, Loogootee, Ind. The object of the invena
tion i8 to provide a means for fastening shoes or for
uniting the front sections of the uppers without using a
lace or meane liable to break. The shoes can be secured
upon the feet more quickly than by the ordinary means
and the front opening better protected.

FILLING-CAN.—WiLLiAM L. CLaAYToN and NEW-
ToN R. PERSINGER, Central City, Neb. This device
for filling lamps with oil from an oil-can or from a
barrel comprices a screw-cap in which a delivery-pipe is
secured, projecting above and below the cap. A spout
is mounted to turn on the outer end of the pipe. An
extension-pipe slides on the inner end of the delivery-
pipe; and a T-shaped air-pipe i8 secured in the cap
alongside the delivery-pipe, with its horizontal member
above the cap. An air-bulo or bellows is connected with
one end of the horizontal member of the air-pipe; and
a removable cap is provided for the other end.

COMBINED ASH-BOX AND SHOVEL.—WiLLIAM
S. ANDERSON, Jasper, Tenn. This combined ash-box
and shovel consists of a box having one side hinged to
drop downward and adapted to act as a shovel. The
side edges of this side have integral, up-turned flanges.
Pivoted links connect the box and shovel and limit the
outward swing of the shovel.

TOBACCO-BASKET. - GEORGE P. Suca, St. Lewis,
N. . This basket is of rectangular shape and com-
prigses a flexible bag or body portion and diagonally-
arranged and pivoted spring-bars anchored at their ends
to the angular corners of the bag, whereby the folding of
the basket will cause the spring-bars to move radially to
a less distance from the center than they occupied when
distending the corners of the body portion or bag.

SHIPPING CRATE FOR EGGS, BOT'TLES, ETC.—
RoBERT I STEWART, Xenia, Ohio. The inventor pro-
vides a cushioning-body of stiff paper or pasteboard,
having its folds so bent or lapped as to give unusual
elasticity to protect the contents of the casing, pack-
age, or box. No special means are required to hold
the folds down. 'The laps have an abutment or seat-
portion bearing to receive the edges of the fillers or di-
vision seats forming the compartments of the crate and
thereby render the whole structure stable in character.

ACETYLENE-GENERATOR.—WILLIAM F. COOPER,
Meriden, Conn. This acetylene-generator has a water-
reservoir in the base with a contracted mouth having a
screw connection. A carbid-holder in the top has a
corregpondingly-contracted lower end with screw con-
nection and is covered by a gasometer and connected
therewith by a flexible fabric. A valve is mounted in
the water-chamber below the bottom of the carbid-
holder; and an adjustable rod fixed eccentrically to
the gasometer, passes through the carbid-holder, and is
adapted to open the valve and feed a fresh supply of
carbid upon depresgion of the gasometer.

SHELVING.—JAMEs M. LippiNcorT, Oakland, Il
The improved shelving devised by this inventor com-
prises a shelving-section movable vertically to a height
above the ordinary fix.d shelving. The section is then
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adjusted laterally back above the fixed shclving, thus
utilizing the space above the fixed ghelving and permit-
ting the movable shelving-section to be conveniently
brought within reach.

TOOL-HOLDER.-- GEORGE R. Smerwoon, Kearney,
Neb. A suitable framing, clamping devices acting in
conjunction with a base-block and a crown-block, the
outer surfaces of which are convex and the inner ear-
faces flat, permit the adjustment of the tool to any
angle and enable it to be clamped between the block
surfaces in any desired position. The clamping de-
vices are arranged to bind the tool between the base
and crown blocks, the convex form of the outer sides of
which blocks enable the blocks to rock to secure the de-
sired adjustment of the tool.

GRAIN-CLEANER.—GEoORGE L. BEADELL, Chicago,
Ill. The cleaner comprises a box having a hopper at its
upper end and containing a swinging binged rougher
extending in au inclined position and discharging the
coarse material through an opening in the casing to the
outside. A swinging hinged separator below the rougher
and inclined in an opposite direction receives the ma-
terial passing through the rougher. Screens arranged in
zigzag manner below the separator receive the material.
Deflectors spaced from the wall of the casing deflect the
material from one screen to the other, the material pass-
ing from the lower end of the separator being discharged
between the deflectors and the wall of the box.

Designs.

GAS-CUOCK.—ANDREW J. WIEGAND, Baltimore, Md.
The design patent granted to Mr. Wiegand is for a self-
lighting gas burner of novel design, having a main pas-
sage for the gas to the burner-tip, a perforated holder for
platinum-sponge adjacent to the burner-tip, and a valve
which controls the passage of gas to the main burner-tip
or to the platinum-sponge so the gas may be ignited at
the main tip from the platinum-sponge and the passage of
gas to the platinum-sponge will be cut off after the gas
has been ignited at the burner-tip.

VIOLIN-BODY. — Er1za A. R. KITCHEN, Monroe,
Ohio. The violiu has a body partly heart-shaped, partly
star-shaped, and an anchor-shaped head,

NoTe.—Copies of any of these patents will be furn-
ished by Munu: & Co. for ten cents each. Please state
the name of the patentee, title of the invention, and date
of this paper.

NEW BOOKS ETC

PENROSE’S PICTORIAL ANNUAL. THE
Process YEAR BoOK FOR 1899.
Edited by William Gamble. Lou-
don : Penrose & Company. 1899. 8vo.
Pp. 108.

Process reproductions have almost entirely displaced
all other methods of reproducing pictures, and while
much has been lost, much has also been gained. At
present there does not seem to be any lmitation to pro-
cess work, and the results as outlined 1n this Annual are
wonderful. Some of the half-tones are very remarka-
ble, and the color work is scarcely less so.

AMERICAN ANNUAL OF PHOTOGRAPHY
AND PHOTOGRAPHIC TIMES ALMANAC
FOR 1900. New York: The Scoville
& Adams Company.  1899. 8vo.
Pp. 370. lllustrated. Paper 75 cents.

The pregent voluine is ably edited by Mr., Walter E.
Woodbury aud is the fourteenth of the series. 1t is filled
with valuable articles and it is profusely illustrated, It
strikes us as being the best annual we have seen and no
photographer can afford to be without it.

METAL AND PLATE WORK. Its Patterns
and Their Geowetry; also Notes on
Metals and Rules of Mensuration for
the Use of Tin. Iron and Ziuc¢ Plate
Workers, Coppersmiths, ete. By
Charles Millis, M.I.M.E. London
and New York: Spon & Chamber-
lain. 1899. 12mo. Pp. 456. Price
$3.50.

This is an excellent book upon an eminently practical
subject. Probably no trade requires such a comprehen-
sive knowledge of geometry as metal plate work, and
this book is calcuiated to give exactly the information
which is needed by practical men. The methodical part
of it is not neglected, but it is merged in the practical.
It is an admirable bookand is a complete treatise upon
the subject.

STAR NAMES AND THEIR MEANINGS.
By Richard Hinckley Allen. New
York : G. E. Stechert. 1899. 8vo.
Pp. 563. Price $5.

This list of star names is published in the endeavor to
fill an acknowledged vacancy in our astronomical litera-
ture. It 18 not intended for the professional astronomer,
who, a8 a rule, cares little about the old desiguations of
the objects of his study, yet great scholars have thought
this nomenclature not unworthy of their attention. The
author has accomplished a most difficult task with rare
discrimination and success. The work is most scholarly
and reflects the highest possible credit upon the learning
of its author. Very few men could have written this
book, which is most beautifully printed by the DeVinne
Press. It will certainly tend to foster a more intelligent
interest in the nomenclature of practical astronomy, and
the author should be well pleased with the result of hig
arduous labors.

MATHEMATICS. New York: Doubleday
& McClure Company. 1899. 12mo.
Pp. 840. Price $1 net.

This book is essentially practical, and is intended for
young men and others who wish to obtain such a know-
ledge of mathematics as should be of gervice to them in
their business as mechanics or engineers, and to obtain it
by study at home. The bulk of the material was issued
it The Chicago Record, and proved to be of the utmost
interest and value. After a careful examination of the
book, we are inclined to believe that the problems pro-
posed are much more practical than in the stereotyped
textbooks of mathematics.
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(7815) A. J. W. asks: Can you give me
the formula for government whitewash ? A. The fol-
lowing coating for rough brick walls is used by the
United States government for painting lighthouses, and
it effectually prevents moisture from striking through,
Take of fresh Rosendale cement, 3 partg, and of clean
fine sand, 1 part; mix with fresh water thoroughly.
This gives a gray or granite color, dark or light, accord-
ing to the color of the cement. If brick color is desired.
add enough Venetianred to the mixture to produce the
color, If avery light coloris desired, lime may be used
with the cement and sand. Care must be iaken to have
all the ingredients well mixed together, In applying
the waeh, the wall must be wet with clean fresh water;
then follow immediately with the cement wash, This
prevents the bricks from absorbing the water from the
wash too rapidly, and gives time for the cement to set.
The watsh must be well stirred during the application.
The mixture is to be made as thick as can be applied
conveniently with a whitewash brush. It is admirably
suited for brickwork, fences, etc.. but it cannot be used
to advantage over paint or whitewash.

(7816) J. K. asks: 1. How much wire
and what size would be sufficient to wind the voltmeter
described in SUPPLEMENT, No. 1215, to register no higher
than 75 volts ? A. The same winding may be used for
reading to 75 volts as to 110 volts. The scale will
be shorter for 75 volts. 2. How many gallons of
nickel solution will the plating dynamo described in
« Experimentul Science plate? A. The machine ir
not to be rated by gallons, It will plate small articles,
whether in much or little liguid. 3. What is a receipt
for nickel solution or how is it made ? A. For solutions
to be nsed in plating see Van Horne 8 Electro-Plating.
Price $1, by mail.

(7817) M. P. asks : What size wire should
be wound onadynamo, the armatureof which is 2 inches
in diameter and 4 inches long? The F. M. is 6%
inches high and 4 inches wide ? A. No definite answer
can be given to a question of this sort. To answer It one
should bave measurements so that a correct and com-
plete drawing of the machine could be made from them,
not simply one or two dimensions, The best we can
say is, use any number between 24 and 30. You will get
something.
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gizes — mulvipolar ma-

chines—are bullt with the same thor-
ougbnessandattention todetailsthat

characterize

the comtructlon of

our motors and dyna
Send for Bulletin 1\ o 10«1 S
HE HOLTZER-CABO

E: -
ELELTRIL CcO., Bostou, (Bmuklinm.
“Universal”

Muss,

Kneading and Mixing Machines
Over 6200in use. Over 300 varleties
in 159different industries.

Patented in all countries.

WERNER &

| PFLEIDERER
i/Saginaw, Mich. Build-
oers of all kinds of Chemi-
Machiuery. also at

cal
Cannstatt.London,Vienna,
3 Berlin, Paris and Moscow.
“83 Highest International Awards

Manufacturers’ Models

of every description made to order with
recision and economy.

ness,
ters, '
meters.

rompt-
Models of Typeset-
g{wntmg Machines, Cash R isters, Uyclo-

evolution Counters, etc.: in fact. any kind

of model made from designs. Also special tools and
machinery for any and every purpose. Correspond-
ence invited from those intending to equip a plant.

Che Pratt

B 1lustrated circular free.

& Whitney @o., Hartford, Gonn.

¥ 136 South

spend thousands
on coal bills—but how much
to save the steam ? Want to know
re about it ?—Ask for our books
“li " on lhn HEINTZ STEAM TRAP.
WILLIAM S. HAINES C0.,
Philadeiphia, Pa.

Fourth St.,

Belt shifter attacbment, C. Schopke................
Beveling macbine line amehmenL V. Royle.
Beveling machine lining attachment, V. Royle.
Bicycle. J. K. Brady ..
Bicycle, D. W. Caswell..
Bicycle gearing, J. k. Brady.
Bicycle handle bar. adjustable, S
Bicycle lock, P.Klose.........cooiiiiin civninnaa,
RBicycle propelling mechanism, J. McNeill.
Bicycle propulsion, A. Kauffman...........
Bicycle standing attachment, C. I.. Rymal..
Bleaching powder, apparatus for making,
Schmelzer...................cooiii
Boat cover, buoyant, G. K.
Boiler cleaner, . Jackson
Bookcase, rotary, C. M. Stebbins.
Bookcase, sectional, F. Macey 5
Boolt brusbing and polisbing machine, R. J. Stir-
ing
Box. SeePaper bex.
Brace. See Chair and rail brace.
Brake. See Car brake. Hydraulicbrake. Wagon

brake.
RBrake handle, E.C. Collins..........................
Brick and lining of refractory character, fire, M.

E. Rothber,
Brick making machine, H. B. Sperry
Brush, dustless sweeping, J. P. W . . 641350
Brush handles means for attachmg, J. W. Tottle 641,479
Buggy top, J. F. Hughes.. 641,513
Burial casket, W. C. Dunlap
Burner._See Gas burner.

er.

. 641459
641,344

ers
Butto
Button collar, E. H Wb
Cab, bansom, Paradis & Desrosiers

Caissons, etc., air lock for, R. 8. Gillespi 541.505
Calculating aystem A. Hervath...... . 1,

Calendar, C. L. Leonard 641,456
Calendar, adjustable Derpeum] S. A. Buell. 641,433
Camera, magazine, J. J. Chase..................e0 641,268

Can. See Hermetically seﬂled can.
Can covers. automatic locking device for, Bad-
dock & Cleary
Cane stnpper. G. W Parrlsb
Car brake. A. S. Sly
Car brake Operatmg devxce E.
Car fender, J. W. Cr:
Car safety device, J. Kelso
Car seat, K. Bennett .641,633,
Carriage and cradle, combmed mldmg, J. Persico

641,539

Carriage, motor, W. E Pearson..... vo.oeeoevein 641,404
Carrier. See Bag carrier. Cbeck carrier. Straw

currier.
Cart, Quigley & Malone .. 641.647
Cart garbage, A. Hartwich . 641,594
Case. See Bookcase.
Casb register, pocket, Gardy & Rurke...... ...... 641.285
Castmg cores, machine for immaking, A. Knutte)... 641,395
Celluloge films for photographic or other ur

poses, machine for producing, J. C. (‘hurlev 641,623
Cbair and rail brace, combined, 1.. l.esber..641, 523 !M] 524
Change tray, B. . Barnes..... 641,35
Chart, dress. Z. G. Sbelton. D 681,411
Check carrier, baggage, A. M. 641.287
Checkrein book, R. P. Faries p

Chuck, automatic mﬂchme.O . Garvey
Cigar machine, C. B, Scbultz................
Cigarette machme Braupstein & Chambar.
Cipher apparatus, . B. N. Valvasori.. .......
Clamp. See Bell clamp.

Cleaner. See Builer cleaner.

Clipper, hair, P. Faracchio. .
Clock, geographlcal 1 k. Pl
Clock, repeating, E. Torres.
C]ocks. repeating striking

Torres... .. 641,476
Clothes reel

Frenc 641.586
Clutch, Carr 41.370

Fi
Clutcb, fluid, F'. Burger.
Coiler head, C. L. Hildreth.....
Coin sorting apparatus, C. Busch..
Coke ovens, conserv[;itl:]on of volanle products

41 496
from beehive, C 641,591
Comb, W. P. Murphy
Combining apparatus‘ V.J. Re .
Compass indicator, 8bip’s, H P. Arbecam ..
Computing machbine, auLomatlc,C E. Keel..
Condenser tube fastening, J. E. Thornycroft.
Cooking utensil, J. D. Coon
Cor]n hélsking and stalk cutting machine, L. Hol- .
an
Corn sheller, H. A. Adams.
Corn sheller, J. P. Outcalt..
Corset, L. P. C. Packweod
Cot frame, adjustable spring, P. D. Heather...... 5
Coupling. See Flue or pipe coupling. Mower
fouplmg Railway rail coupling, Thill coup-

.. 641,612
641,654

acobs..

-Letz

Cream separator, Smnh & Huffmann .. ......
Crushing mill, T. L. & T. J. Sturtevent
Crushing mili or d|smtegrator, T. L. & T. J.
Sturtevent. 500eo & .
Cuff bolder, H. V. Johnson.
Cultivator, C. L. M. 8t. Clair....
(’ultwator land, J. E. Anderson...
Curtain suppm‘ter. A.T. K. Hawley..
(‘ya{xogen halide, producing solution o

641,510
, W, Wlt-
. 641,571

Dampening machine, W. Schillinger..

Decorating machine, W. H. Deidrick . 641440

Decoration, surface, A. Bowers..................... Nl 364

Digger. See Potato digger.

Disinfecting device, W. H. Rose. . 641.548
E. Cross

Distilling apparatus, J.
Door catcb, C. F. Scheel..
Door check, W. K. Crofford.
Door lock, sliding, A. B. Cla;
Door svring, J. H. Bodman.
Door stop and holder, G. Ma: .
Door structure, revolving, T. Van
Doubling ad twisting and cop forming m
yarn, J. F. Lodge
Drill. See Grain drill.
Duplicator, A. 8. Burnell.............
Dye, black suifur, Green & Meyenberg. ... 6415
Dye. making black sulfur, Green & Meyenberg.
Edeing machine, V. Royle
Kducational device, C. A.
Egg case filler, C. E. La Fleur (reissue).
Klectric battery, coin controlled, A. Linick.
Electric circuits, regulating M. Pfatischer..
Electric ligbt shade, W. D. Smitb
Blectric lock, Goughenour & McGake. .
Electric motors controlling, R. M. Hunter .
Electric motors, means for controlling, R. M.
HUDUET. ..ot teentiiiiieitens ceeesieae aan
Electrical controlling device, H. P. Hall
Klectricity meter, Rissler & Bauer
Electrolytes, porous dinphragm for cells employ-
ing fused, J. D. Darling. . 6
Electrolytic apparatus, J. D. Darling..
FElectromagnetic apparatus, F. D. Pavon. .
Klevator. See Inclined elevator.
Elevator, C. Whittier

Kmbroidery frame. J. B. Oelkers.. )
End board lock. safety. H. A. Steeck .. 641,415
Eungine. See Explosive engine. Rotary engine.
Steam engine.

Envelop, safety, M. L.. Hinchman 641,291
Exercising machine, E. J. Kearns 641,519
Explosive engme G. A. Tuerk..... 141,659
Kaucet, R. K. Lindsey..... ..... 341,308
Faucet. G. O Miller.. .o 641.601
Feed water heater. C. D. Moshe 1.318

541,
. 641,349
. 641,628
641,413

Fence machine, wire, 8. Watsor

et al
Tencing wire, A. W. Sprague
Fire escape, A. Holden......
kire escape A. P. O’Brien.
Fireman’s life saving appl
Fireplace, E. D. Boud
Fireproof floor, J. W. Rap
K)ue or pipe couplmg. M C
Fluid actuated motor for actuatin

Perry..
Folding gat 5
Force into its rectan,

for resolving. W. C. Raﬂerty
ITorging machine, axle. C. Mercade
Kurnace. See Orero.lstmzundxeducmgfur
Furnace feeding device. Campbell & Schofield....
Furnaces, apparatus for utilizing waste gases and

fumes from, H. B.Meech........................
Gage. SeeIlluminated gage. Surface gage.
Game apparatus, G. A. Shaw
Garment, body, M. Bartelstone
(;as apparatus, acetvene, . de Thiersan
Gas burner, Ross &
Gas_burner, by pass cock for self igniting, A.

Y i 1TV} (e oA 000000 SO0 008 900000000 090 641,573
Gas combined, apparatus for producing acety-

lene and carbonic acid, R. Goodwin...........
Gas generator, acetylene, A. K. Shriver... ...

341497
641,461

. 641,410
641,489

Gas machine, acetylene, White & Rohweder. 641,567
Gas, manufacture of, E. de Fazi................... 641,444
Gate. See Folding gate.

Gate, E. Co k .. 641,272
Gate, H. H 641,448

(Continued on page 62)
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Scientific

— -
Founded by Mathew Carey, 1785. Gate,C.F.Lee....coocvuuniiiiiriiinieianneesnnceeans 641,521
—_— Gate, S. L. MCCONOCK. .. cvuiueeieiiiienntneraneens 641,46
HENRY CAREY BAIRD & CO. Generatori See Acetylene gas generator. Gas
generator.
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS | 3 cart, Tisdale & LAMONt..............vunrnnnnnn.. 641,658
810 Walnut St., Philadelphia, Pa., U. S. A, Gold or otber metals from refractory ores, ex-
g Our New and Remsed Catalogue o f Practical and tracting, A. G. Stephens . 641,652
Scientific Books, 92 pages, 8v0; a Catalogue of Books on | Grain cleaning and scalping machme, 1 6
Steam and the Steam Ename Machinery. etc.; a Catalogue Royal.....ooooiiiieioii 41,329
of Books on Sanitary Science. Gas Fitting, Plumbing, etc., | Grain conveyor, G. E. Mahan et al. 41.5¢

and owr other (,alalagues and Circulars, the whole covering

erery branch Seience applied to the Arts, sent free and free

of posta?le fgd%ny one in any part of the world who will
is 768,

frnish

“Wolverine" Gas and

Gasoline Engines,

STATIONARY and MARINE.

The * Wolverine™ is the only
reversible Marine Gas Engine
on the market. Itis thelight.
est engine for its power. Re-
wllrsm no licensed engineer.
bsolutely safe. Manut'd by

WOLVERINE MOTOR WORKS,
12 Huron Street,
Grand Rapids, Mich.

$1 YEARLY FOR REPAIRS !
It has been found that it
costs a trifie less than $1 Der
{ear to keep our HOIST
NG ENGINES in repmr
T1'bat speaks well for their
superior make and durabil-
ity, doesn’t it? 'I'here is8 no
more economical or service-
able encine made for mines,
guarries, docks, ete. Much
cheaper than steam. Both :
friction and geared hoist 6
te 150 H. P. bemlfor(utalngwe Weber Gas & Gasn-
line Engine Co.. 402 3.W. Boulevard, Kansas City, Mo.

This brats Wind, Steam, or Horse Power.
We offer the AW E. ST K IR 234 actual horse power

GAS ENGINE

[l for %150. less 10 per cent discount for cash. Built
on interchangeable plan. Built of best material.
B - \dde in lots of 00 therefore we can make the price.
I’ Boxed for shipment. weight 300 ibs. DMade tor Gas

L= or Gasohme. Also Horizontal Engines, 4 10 30 h. p.
tﬂl_E WEBSTER MFG. CO.,

3 1074 West 15th St., Chicaao.

35 Engtern Bignch: 33-D Dey Street. New York Cit;
= E Southern Agents: Boland & Gachwind Co., Ltd.

=5 New Orleans‘ La.

So. Peter and Lafayette Sts.,

gays Lo h01sr

b'l‘. It 1s

s a f e, simple,
strong, and huilt
especially for
service far from
factory.. Write
for cat. S. A.
Witte Iron

Works €o.,
1207 Walnut St.,
Kansas City, Mo.

wlt

MIETZ & WEISS
KEROSENE

and GAS Engine
The most economical power
known. Absolutely safe and
reliable. Runs with common
kerosene. Perfectly auto-
matic. Patented 1897, U. S.
and l:.uro pean count rlnu

I28 I32 Mott st., New York,
; MARKT & C
London, llamhurg.

Paris.

Py T5 AUSTEN. Ph D, F.J.MAYWALD,
Vice-Pres.

e Auten Chemieal Revareh Do

Jxperimerital Investication of Technical Problems.
Research ‘Work for Manufacturers. Improvement and
Invention of Processes and Products. Utilization of
Wastes and Unapphed Substances. Reduction of Man-
ufacturing Costs. "l'esting, Perfectmg,lntroducmg and
Disposing of Processes and Products. Manufacturing
Formulas. Explanatory Circular on Applicatien.

32 BEAVER b'l‘REE’[‘, NEW YORK.

L S. MoTT,
Sec. and Treas.

2uth CENTU R ELECTRO VAI;OR

This ldeal Gentleman's Launch, elezﬂntly finished,
simple. seaworthy, safe, reliable. Seats 8 Speed @
miles, Guaranteed for one year. Price #200.00. Order
now, avoid Spring rush. Send 10 cents for bandsome
76-page catalogue of Steam and Sail Yachts, Launches,
Row Boats, Canoes. RACINE BOAT MANU-
FACTURING C0O., Box D, RACINE, WIS,

GERE GASOLINE ENGINES

PLEST BOAT ENGINES MADE

- £ Acetylene Burners.

Samples, ¥4 to 1 foot, 25¢c. each.
Q—7 Anewhurner forSTEREQOPTICONS.

Highest C. P. possible.
State Line Talc Co., Chattanpaga. Tenn

Wﬂ[lllllﬂ (oInventors!

It is important that American inven-
tors should bear in mind that there is
every reason for protecting their inven-
tions by foreign patents before sending
their exhibits to the

Paris Exposition.

Without first securing such protection
there is risk that their inventions may
be copied by unscrupulous persons.

Further information in regard to for-
eign patents will be sent upon application.
Handbhook free. Address

MUNN & COMPANY,

361 BROADWAY, NEW YORK.

Grain drill, C. R. Craine et al
Grass or stubble burner, ). Morrison

Gun barrels, instrument for removing dents
from E. ReyParkent. .« ..... S c-cooee i, 641,646
Hame fastener, wire. J. 8. Sbaffer.................. 641,472
Hanger. See Meat hanger.
Harness fastening, L. C. MeYer.............,.00ves- 641,316
Harrow and pulverizer, H. G. Mosher. . . 641,530
Harrow attacbment, K. E. Voorbees.. . 641,418
Harrow tootb holder, M. J. Todd...... . 641.474
Harvester, corn, W. H. Gray........... ... 641,288
Hatch attachment, folding, E. E. Angell. . 641,357
Hay and stock rack, combined, 1. M. 'I'vuse. . 641,562
Heater. See Feed water heater. Soldering iron
beater. Steam or hot water heater. \Vater
heater.
Hermetically sealed can or jar, K. J. Hutchison.. 641 391
Himge, k. Liedgens 13

H{inge, loose joint spring. I.. H. Sholder.
Hoisting and carrying machine, I. Harr
Hoisting apparatus, H. C. B
Hook. See Checkrein hook.
Hook and clasp. comvined, C. V. Richards
Hosiery singeing apparatus, R. Meyer
Hosiery singeing machine, ¥. Wunder:
Hydraulic brake, k. Clark.
Hydrocarbon burner, 8. Spill
Illuminated gage, F. Lane .......
Inclined elevator, F. 8. Steward..............coo0...
Indicator. See (ompass indicator.
Ingots, apparatus for removing molds from, J.
Evans
lodochloroxvqmuolm A. Bischler .,..
Jack. 3ee Lifting jack.
Joint. See Rail joint.
Knob attachment, J. G. Williams
Knob. bell door, J. L. Flint......... .
ILabeling machine, J. Macl.ean.......
Lamp. portable electric, H. J. Muller
Last, hinged. F. L.. Hovey..........
Latch, sliding door, E. M.
Leather, coloring, P. H. Kauschke
Life saving net, J. Dick.,
Lifting jack, A. Bauer........
Liquid saver. H.'}". Cahill
Lock. See Bicycle lock.
lock. End board lock.
‘Trunk lock.
Loom, J. I. Burton.................
Loom jacquard machin
I.oom, narrow fabric, b Oldﬁel
Loom temple, N. 1 .
Magnesia and plaster of Paris. 3
IROEN DGR e e srmraragagarstolel s s stsrsreispsrs elslasstszsle s b le 641,
Mail bag catcher and deliverer,
Mains, pressure regulating
Highfield. .. p.ceerceeereerirennieiianen ... 641,290
Measuring machine, ribbon. .I. Letourneau. . . 641,307
Measuring velocity of sound waves, apparams .

© 641,502

Klectric
locls.

Door lock.
Permutation

Booth & Spangle. 641, b22

apparatus for. J. S

for. W. Wolff........... ...;ciue 4
Meat hanger, W. O. Johnson... 141.3¢
Mechanical movement, M. A. Replogle.... ...... 641,325
Metal, automatic turning machine for shaping or

shaping and cutting off' lengths of, H. Austin.. 641,621
Meter. See Electricity meter.

Microphone. J. O. Zwarg. . 641,425

Milking device. J. C. Duz .. 641.441

Mill. See Crushing mill. Pe

Motor. See Rotary motor.

Motorman’s recorder.-J. R. Cravath................ 641,275

Mouse trap. A. W. Ager............ 641..3:)(;

Mower coupling, H. F. Bonesteele. 641.430

Music box, K. Landa...................... 641,454

Musical instrument support. D. Boorman (;41'2
1255

Nail making machine, J. Atkins.................... 5

Needles, machine for manufacturm:z sewmg. E.
Heusch 5

Negative holder, F. C. Meyer.

Nut and bolt lock, J. Parbel.. 641.314)
Nut cracker, . L. J. Currence. . 641,581
Nut 10Ck, J. 8, DOAATIAZE . ... vveeirisiennnrinnes 641,376
Ore feeders, friction wbeel grip for, C. D. Hooper 641.390

Ore roasting and reducing furnace, H. B. Meech. 64 60
Ore separator, J. Barron é
Ores or concentrates, agglomerating comminut-
ed, M. Ruthenburg ....... ..ccovviiinininnn
Ores, reducing metallic, C. G. Collins.,
Packing and storing vessel. E. C. Berry

Packing, bydrauhc J A. Bonfiglio. ... ........... | 641263
Pad. See Apparel pa

Paddle wheel with feat,hermz blades, R. Heere.. ()41 289
Paper box, K. B. Davidson............ 641.5

Paper fo]dmgz machine. Lang & Zander..
Pen filling device. fountain, L. Fisk.....
Penholder, E. K. De Puy...........
Pendulum mill, J. Wustenhofer.
Permutation lock, G. W. Dillawa,
Photographic negative vignetter, J. VVinter, Jr.. 6

[

Piano tuniug key, G. B. Sihler.... i
Picture support, E. Oldeubuqcu ........... 641.644
Pipe bending machine, C. Mcluhben 641.536

Pipe wrench, J. H. (,ondy 641.271
Planchette, dial, H. C. Hachmuth. 1.507
Planter, J. D. Schofleld................... 641.408

Planter, check row corn, J. M. Mitchell.. 641.462
Planter feed, E.T. Baskin............... 641.429
Plow attachment, S. A. Hunt...... 41,595
Pneumatic dispatch tube, C. A. Gr . 641.384
Polis hing wheel, E. oods....... . 641,485
Potassmm salts from felspar, obtair n;: B

. G. A. Rhodin,. . 641,406
Potato digger, D. Bi . 641,577
Power. See Animal power.
Power transmitting device. . 641.379
Price card holder, E. Leger. 641,522
Printing device, roller, L. J 641,439

Protractor, H. Ahlstran
Pulley, H. E. Baker.
Pulley, J. Black...
Pulley, A. Stroud...
Pulley, expanding. Edison & Johnson
Pump, air, C. E. Seribner.................
Pump. centrifugal vacuum, B. Tho
Punching machine, metal strip,

ens............
Saltzkorn
641,333
Rack. See Hay and stock rack.

Rail joint, W. T. Anderson.............cccv vouurun. 641.254
Railway rail cou pling, H. W. Broski . 641,494
tasp, rotary disk. J. L. Pope 641,543
Recorder. Nee Motarman’s recorder.

Reed for textile machinery. Robinson & Shaw... 641,627
Refrigerating and 1ce manufacture, agitator for. o

Eriedmann... S5 -« .- - Bl e eloieeeoslslelelsisle ]
Refngerannz system SuDDes & Dortch o
Refrigerator. k. A.
Refrigerator, M. Wlllett
Register. See Cash register.

Regulator. See 1'hermostat rezulator.
Rendering and pressing apparatus, J. K. Brus-

s
Revolver, foot operated. J. Aster.
Riveter tool.holder, R. S. Moore. .
Rolling metal to thin L’azes method of and ap-
paratus for hot. T. V. Allis.
Rotary eugine, H. Fishering..
Rotary motor, W. H. Wineland.
Rowing machine, E. J. Kerns..
Sash fastener. E. 1.. Schacht
Sash, window, Ross & Smith
Sawmg machine, wood, F. E.
Screw cutting machine, J. A. Becher
Sealing wax, device for applying. H. E. Rider..
Separator. See Cream separator. Ore sepa.ra-
tor.

| 641,648

Sewmg machine needle har mechanism, P. Dlehl $41.279
Sewing machine needle Iubncatmg device, J. T.

ush..... ....... 641 330
Sewmg machines,
sole, J. T. Rush 5 641‘331
Sheller. See Corns
Shoe, S. W. Gunn. . 641,642
Shoe ventilator an
& Koller.. i 641,572
Shovel, P. '\IL‘l\l!l\' .................. 641.401
Size treating apparatus, A. Stephan 641.343
Slate mantelpiece. W. J. I.ewis..... 641,525
Snap catch, etc., J. D. Brassington 641.265
Soldering iron heater, C. K. Pierce. 641 541

Spark arrester.J. W. Harrelson....
Spring. See Bed spring. 0Door spring.
Stacker, straw, J. A. Mussetter
Stamp affixing machine, Sanborn & Kindt

Stamp, canceling, C. R. Blasse............ 641, éh(]
Stamp, self inking, H. A. Thexton 516
Stanchion, cattle, C. H. 'T'urner. . 48

Staying machine. H. lnman ..... 641.342
Steam engine. J. Harris............... 641,643
Steam or hot water heater J. A. Rathhone. 41.46
Stove, J. A. Unglaub.............. . ........ £41.348
Stoves. radiant oven for cooking. ¥. W. Kin 641.630
Stovepipe fastener, W H. Smith 641,557
Straw carrier, W. E. White...... ... 641.5

String fastening device, W. O. Eiliott. .. 641,282
Surface gage. A. Sadowski.. .. 641,33
Suspenders, A. S. GFiMM...ccoovieen civieqennnanns 641,590

(Continued on paye 68)
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. THE

ENGINEERING
MAGAZINE

FOR 1900

will present a_galaxy of notable papers,
full of suggestion alike to student and prac-
tical man.

A handsomely illustrated prospectus, with
sample copy, free on request.

THE ENGINEERING MAGAZINE,
120-122 Liberty Street, New York,
222-225 STRAND, W. C., LONDON,

Buy Telephones

THAT ARE GOOD--NOT ** CHEAP THINGS."
The difference in cost is little. We guarantee
our apparatus and guarantee our customers

against luss by patent suits. Our guaran-

teeand instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.

250-254 South Clinton St.. Chicago.
Largest Manufacturersof Telephones
exclusively in the United States.

ASTER AN SHORTHAND!
One Stroke Prints a Word.

NO MORE MISTAKES.
No more illegible notes.
You can become a steno-
grapher at home in
six weeks with-
out a teacher.
Machines
or the
BLIVD.
Anderson Shorthand
Typewriter, 2563 Broadway, New York.

P}IUENIX ROASTER

(PATENTED)
‘Will hake or roast
sixtydifferent articles
saves time, lahor and
fuel. Indispensable
for any family. Ask
at your nearest hard-
ware store. If not
supf}led send $1.50 in

mail order to us.

Timothy Gingras,
Sole Mfr.,
BUFFALO, N. Y.

The Yankee DRILL GRINDER

for grinding both 'I'wist and Flat Drills.
Grinds all sized drills from 3§ to 2}4 in. Can
be set for any size in a few seconds. Gives
any desired clearance. Fully guaranteed.
‘“Can’t Grind Wrong.’’ Catalog free.

G. T. EAMES COMPANY, ’
250 Asylum Ave., Kalamazoo, Mich.

AW FABRER

Manufactory Established 1761.
LEAD PENCILS, COLORKD PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTIST'S MATERIALS.

78 Reade Street. - - - New York, N. Y.
Manufactory Estahlished 1761

DONT SEW ON BUTTONS!

Bachelor’s Buttons made
witnImproved Wash- §
burne Patent Fasteners
# sliponina jifty. Pressa lit-
| tle lever—theyholdlikegrim
death, but don't injure the
fabric. Instantly released
# when desired. By mail, 10c. |
" each. Illus. catalogueshow- :
ing collar buttons and other
useful novelties made with
these fasteners, free on request.
American ng Co., Box P, Waterburv. Conn.

SUBMARINE TELEGRAPH.—A POP-
ular article upon cable tele j;mghinm SCIENTIFIC AM-
ERICAN SUPPLEMENT 113 rice 10 cents. For sale
by Munn & Co. and all newsdealers,

‘[CEE- FROM. s

STY
STA 5]
SUNART PHOTO C0.5

THE GREATEST FAMILY NEWSPAPER IS
Leslie’s.
Illustrated
Weekly ...

It tells the story of contemporaneous events and
illustrates it with the most artistic pictures.
He whoreadsit every week learns to recognize
the countenances of the noblest men and wo-
men in public and in private life; the appear-
ance of the world’s most famous places, and
the scenes of the greatest historic interest.

LESLIE'S WEEKLY is a paper to keep on the
library table, and to read and reread, and to
file away for useful reference. It isread by
morefamilies of culture and refinement among
the masses than any other paper of its class in
the world. It is the greatest, best, mostattrac-
tive and cheapest of all American educators.

It is for sale everywhere—on the stands, in the
bookstores, on all trains, at 10 cents per copy.

One of the best general advertising mediums in
the world. Send for rates.

LESLIE’S WEEKLY,
110 FIFTH AVE., NEW YORK.

Theé Eorce

behind the force

18 lhe educated mind which plans
and directs the work of others,
You can rise to & higher position

without interrupti k
« BT
A Technical

Education
BY MAIL.

Wehave preparedsuccessful Mechanieal
or Architectural Drnughtnmen, Elce-
trical or Steam ineers, Archi-
tects, Surveyors, (‘ emlats, Corres-
pondents, Stenographers and Book-
keepers. Write for circular. Mention
the profession you wish to euter.
The International Correspondence Schools,
Box 942 Scrantom, Pa.

SEND FOR NEW ART CATALOGUE

™eSMITH PREMIER TYPEWRITER CO.

SYRACUSE, NEW-YORHK,U.S.A

Che Cypewriter €xchange

114 Barclay St.. NEW YORK
124 La Salle St., CHICAGO
§?7Brwomflgld"8tst BOSTON
2 yandotte
KANSAS CITY Mo.
209 North 9th St..
OUIS Mo.
432 Dlamond St
TSBURGH PA.
o/ 3 West Baltlmore St.,
BA LTIMORE MD.
We will save you from 10
to 50% on T'ypewriters of ail
makes. Send for Catalaque

THE “HOCCSON"

POCKET TIME STAMP

Prints Year, Month, Day, Hour and Min-
ute. Correctly timing every act. opera-
tion or transaction. Watchman and Em-
ployés’register. general time and check
system, an absolute necessity in every
husiness. Air cushion base. Operated
without pounding. Complete with die
and ink ready for use. Guaranteed
for perfect work and correct time, ormoney
refunded. ames St., N. Y.

-DREMO (AMERA
oo N USE \wALL PARTS

‘i[Nﬂ FOR CATALUGU[ T0

ROCHESTER OPTICAL TGS

30 SOUTH STR. ROCHE.STER N

Coe Scientific Hmerican
PUBLICATIONS FOR 1900.

The prices of the different puhlications inthe United
States, Canada, and Mexico are as follows:

RATES BY MaAIL.

Scientific American (weekly), one year, - - $3.00

Scientific American Supplement (weekly), one year, 5.00
Exqort Edition of the Scientific Amerlcau (month-

y) in Spanish and Euglish, - - 3.00
Building _Edition of the Sclentlﬂc Amerlcan

(monthly), - - - - - - - - _25

COMBINED RATES
in the United States, Canada, and Mexico.

Scientific American and Suppiement, - - - 1,00
Scientific American and Building Edition, - - 5.00

Scientific American, Scientitic Amerlcan Supple-
ment, and Building Edition, - - - -9

TERMS TO FOREIGN COUNTRIES.

The vearly suhscription prices ot Scientific American
publications to foreign countries are ss follows :

V.S, English

Muney.  Morey.

£ . d.

Scientific American (weekly), - - -$4.00 016 5

Scientific American Supplement (weekly) 6.00 1 4 8§
Building Edition of the Scientific Amer-

ican (menthly), - - - 300 012 4
Export Edition of the Scientific_Amer-

ican (monthly) in Spanish and English 3.00 012 4

CoMmBINED RATES TO FOREIGN COUNTRIES

Scientific American and Supplement, - 8.50 11412

Scientific American and Bmldmg Ed]-
tion, - - - 650 1 6 9

Scientific Ameriran, Sclentlﬂc Amerlcan
Supplement, and Building Edition, -11.00 2 5 2
¥ Proportionate Rates for Siz’ Months.
The above rates include postage, which we pay. Re-
mit hy postal ur express money order, or draft to order of

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

American.

aluable

EXPERIMENTAL SCIENCE.

By GEORGE M. HOPKINS.

THIS is a book full of
interest and value for
‘Teachers, Students.
and otbers who desire
to impart or obtain a
practical knowledge of
Physics. 1 his splendid
work gives young and
old simething worthy
of thought. It has in-
fluenced thousands of
men in the choice of a
career. It willgiveany-
one, young or old, in-
formation that will en-
able him to compre-
bend the great im- _
provements of the day. |
It furnishes sugges-
tions for bours of in-
structive recreation.

20th edition. Revised and enlarged.
illus. Elegautly bound in cloth.

UJauable Books

820
post-

94 pages.
Price, by mail,
paid, 84.00 ; Halt Morocco, 83.00.

Liquid Air and the

Liquefaction of Gases.

This hook contains the full theory of the subject. It
gives the entire history of the Liquefaction of Gases
from the eariiest time to the present, aiid contains an
illustrated description of all the experiments that have
excited the wonder of audiences all over the country.
It is a logical explanation and application of the princi-
ples of liquefaction, a history of the theory. discovery
and manufacture of liquid air. A book that renders
simple one of the most perplexing chemical problems
of the century. Startling developmer‘ns illustrated by
actual experiments. Itisnot only & work of scientific
interest and authority, but is intended for the general
reader, being written in a popular style-easily under-
stood by everyone.

By Prof. . O'CONOR SLOANE.
many Illustrations. Price $:2.50.

¥
A Complete Electrical Library.

By Pror. T. O'CONOR SLOANE.

An inexpensive library
of the best books on
Electricity. Put up in a
neat folding box, as
shown in cut. For the
student.the amateur, tbe
workshop, the electrical
engineer, schools and
colieges. (,ompnsmg five
books, as follows:
Arithmetic of Exectrlcny

138 pages,
Electric Toy Makmgﬂl 140

pages, . . ¥L00
How to Become a Suc-

cessful Electrician, 189

Pagey, . $1.00
Standard Electrical Dic-
. tionary, 682pages. $3.00
Iive volumes, 1 30, pages, Electricity Simplified, 158
and over hbu ubustrations. pages, . $1.00

A valuable and wnadispensable addition to every l’Lb’I ary.

Our Great Special Offer.—We will send prepaid
the above tive volumes, i;andsomely bound in blue cloth,
with silver lettering, and inclosed in a neat folding box.
asshown in the illugtration, at the Special Reduced
Price of $5.00 for the complete set. 'I'be regular
price of the five volumes is $7.00.

¥
THE SCIENTIFIC AMERICAN

Cyclopedia of Receipts,
Notes and Queries.

Edited by ALBERT A. HOPKINS.
12,500 Receipts.

365 Pages. With

708 Pages.
This splendid
work contains a
careful compila-
tiou of the most
useful Receipts
and Replies given
in the Notes and
Queries of corre-
spondenst as pub-
lished in the Sci-
ENTIFIC AMERI-
CAN during the
past fifty years;
together with
many valuahble
and important ad
ditions. Over

2,000 selected
Receipts are here
collected; nearly
every branch of
the useful arts be-
ing represented.
It is by far the
most comprehen-
sive volume of the
kind ever placed
before the public.

Price $5 in cloth; $6 in sheep; $6.50 in bailf mo-
rocco; postpaid. 3

Gas, Gasoline, and
Oil Vapor Engines.

The Only American Book on the Subject.

A book designed for the
general information of ev-
eryone interested in this new
and popular motive power
and its adaptation to the in-
creasing demand for a cheap
and easily managed motor
requiring no licensed enei-
neer. The book treats of
the theory and practice of
Gas. Gasoline, and Oil En-
gines, as designed. and man-
ufactured ir the United
States. It alsc contains
chapters on Horseless Ve-
hicles, FElectric Lighting,
Marine Propulsion, etc. :

GAS
GASOLINE
AND
OILENGIN ES

By GARDNER D. Hiscox, M.E. 270 Handsome Engrav-
ings. Large Octavo, 365 Pages. Price $2.50.

8T Fulldescriptive circulars of above hooks 1vill he mailed
free upon application.

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

Suspending device, A. R. Geoffroy.................. 641,381
Switch. See'lI'ramway switch.
\thch operating mechanism, E. J. Stanley.. . 641342

I'ack, carpet, O. J. Riedmiller
'f'alking machine, G. K. Cheney.
‘Telepbone. A. A. I
'I'elepbone, D. H. Wilson...
I'elephone apparatus, D. H. Wilson ....

I'elepbone lines, connection counter for

641,570
L 641564
. 641400
641,373

641,374
641,280

Telephone s
Terminal bead and junction box. co

Cook.
Thermom
‘I'nermostatic reuulutur. W (x Taylo
‘1I'bill coupling. .). Mealey
'Fhill couplimz. antirattling. J. Sykes
Ticket bolding and delivering apparatus.

Snowian...........
Tire, C. W. Hunt.
Tire, bicycle whe
‘I're tightener. J.

641, :)(»U

. 641651
641.515
641,415

641,355

sSh
<CAdAmS... .

‘I'ires, air pump for pneuwmatic, C. H. Amidon.... (;4123'}
‘I'ires, machine tfor torming inner tubes ot pneu-
matic, Ellinwood & Miller....................... 641,378

’l'ir?s, manufacturing pneumatic, ¥. A. Selber-
TN e o o SpeeTe + = Te = - o5 = o o2s oI« « « » EREM - « «
Tobacco cumn«r machine. J. C. Lawrence
Top, L E. Stump........oo coiiviinininnens
I'rack sanding apparatus, C \V. Sherburne.
Traction wheel. J. D). Cullen t
‘I'ramway contact box. electnc E. Bonnet et al..
I'ramway switch. suspended. Bleichert & Pfaff-
ENDACH. ..voeieiee o BRI TETR R 2o e v vonononsss
Trap. See Mouse trap.
dimicyele, ARV Alleth® . . ... . L eesepsraseayrroryss
'rolley arrester. \WW. E. Carlile.
T'rolley catcher. H. W. GGraham
Truck, E. N. Gilfillan..............
‘i'ruck trame, car. ). 3. Kennedy
Truck or roller, W, yMecGunnigle.
Trunk lock, C. D. Logan..
Truss, W. R. Close-Erson..
Truss. K. R. Roverts.....
Tubes or pipes. device for’ bendm" specnal sh Des

641, 018
2

, C. R. MeKibben........... ..ooooiviiina.
’l‘uumg mechamsm for stringed instruments, G.
| S TS V0 0000000 30800 ST TR e . .

Turbine, Clarke & \Warburton.
T'wisting machine guide board.
‘I'ype setting apparatus, Johnson &
Type setting apparatus, A. A. Low..
‘I'ype set ting mechanism, Johnson &
Typewriter key. K. C Boyntor
Umbrella, self opening. H. H. l\eqsler, Jr
Valve, W, K. Huskell
Valve, air brake interceptin
Valve, back pressure. (. A.

l)-" Htid

Valve, stean) actuated, W, Vivian.
Vehicie clutch, motor, A..l. Martin. . G4L314
Vehicle driving and steering mechanism. motor,
Hildebrandt & McMullin........................ 641,511
Vehicle, electrically propellea, Newman & Led- |
winka . 641,603
Vehicle, motor, C. W. Hunt 641,514
Vehicle, motor AL J. Martin. .. . 641,313
Vehicles, system of electric circuits and brakes
for, K. A. Sperry . 641,412
\e]ocmede J. M. Myers.. 641.533
Vessei protective lining, (. Lanzend oerfer. 641,304
Vessel, sailing. G. H. P 641.321

Vessels. instrument for recording course and
speedof, A. De Laski
Vise, bench, W. H. Light...
Wagon box. dumping, G. w
‘Wagon brake, B. 1. Davis............. 2
Wagon standard, R. M. Thompson..
Washbench and ironing board, co mbmed A. C.
Wakeman.. aoe. ool .
Washing achine, U. G. Lawrence
Washing machine, H. R. Smith.
Watch. repeating, K. Torres.. .......
Water closet system. L.aux & quu.'han .
\Water heater and burner therefor, W.G. Tay-

lor
Water beater and condenser, C. 8. Kinney.
W ater heater att:i.chment, W. G Taylor
Water heater, electric, A. W. Lawton..

The Only Perfect Substitute

SCREW-

With Four Interchangeable
Hollow Brass Handle.
Nent, prepald, on re

SMITH & WESSON, 14 Stockbridge St.,

DRIVER

Blades of Different Sizes.
A Handy Pocket 'I'oel.
celint, of TH centa,

SPRINGFIELD, mMASS.

ALL THAT'S NEEDED
A PALR OF HANDS,

for Linen yet pwdnuud..

Do vou wantus | ] i $? We want Agents everywhere!
The W indsor Collar and Cuff Company, Windsor, Cq

- Calcium Carbide

EXPORT COMPANY,
35 NASSAU STREET, NEW YORK.
Cable Address: (A B C Code) BRYAXE, NEW YORK.

We are making snd =elling
tbe best Art 1'0of in use. Ap-
plies color by jet of air. enab-
ling the artist tn do better

AIR BRUSH

work and save time for the
architect and the drattsman,
Circulars free. Address,

AIR BRUSH MFG. CO.,
80 Nassau StrUeeSt

e

ART WORK

Rockford 11 A.

|neer|ng

Instruments
MANTUFACTURED BY
W. & D MOGEY,
Bayonne City, N. J.
EF™ Send for Catalogue,

THE HOMEMADE WINDMILLS OF NEBRASKA.
A most valuable series of articles condensed from the
official Bulletin by Erwin lii:ll.l.le Barbour, is published
in Supplements Nos. 1:23- 53 and 1236. The
dferies ig accompanied by thir t\ tl.ln_e illustrations and
gives a detailed deseription of & number of types of
windmills which can be made by anyone who has |ll|}‘
mechanical skill, These windmills are being made rmll
used in large numbers in Nebraska and are giving great
satisfaction. These Svpplements for sale by all news-
dealers, 10 cents each, or by MUNN & Co., 351 Broadway,

apparatus. J.

Polishing wheel.

Water sterilizing and condensing
H. McPo
Wheel. See Paddle whbeel.
T'raction wheel.
Wheel and axle, A. M. Allen
Winding machinery. yarn, .
Window shield. M. C. Read.
Wire splicing tool, H. C. Ar
Woven fabdncs. machine for rais
Wrench. _See Plpe wrench.
Wrench, 8. 8. G . 641.641
'l‘ 641.451

Wrench, W.
Wrench, W. Hinton.

. 641,292

DESIGNS.

Bottle, A. M. Hamilton............
Bottie or jar, C. C. Dula.........

Cabinet, kitchen, W. M. Henson 32.115
Cbain link blank, F.S. Weaver.... 32.107
BDisplay show case, J. G. Hmchnnon 32.11

Door stop base or frame, Russell & Favo
Engine motor tframe. G. C. Beckwith
Hydrocarbou buruer, H. Merkel..
Piano case, K. 8chnabel
Rug, J. Gately...........
Sewertrap. O. P. 8
Type, font of printing, R. L. Stillson..

105,
82,111 Lo

TRADE MARKS.

Agrie u\lu ral imple

ants, Standard Harrow Com- s

rish rothe
. 8. |HI.1.IIH Carpet Compan
md polishing preparation, B

& Catting. | i
Hy-Jen

m
and  toilet
8] COMPANY .orrivninnarsrrincrnsnces
and oo clasps, Kops Brothers. .
ods, Skidmore & I,urmtmn...
1z devices, E. A, Hibbs..

Gloves, lndies' kid, T.. G. I&lnr-nnnull:llﬁ

|.|||uui compound for certain named |nlrun~m .
. Lappincotr,

\lellll'uIJ 1d pharmacenti

for, Merck & (
‘hwickerath...
Nuclein and (n;nper. solubie ('nmpm:nd of, K.
Bchwickerath. . siauian
and  iror, K.

‘soluble e

WHROMMEN . oviies aivas.  aiidiveiaanseassines 4,060
1 and mercury, soluble compound of, K.
WICKETAbH. . ..ovissrrnnrinsnssnaonnon sumessess 063
n and silver, soluble compound of, K.
O WIOKAPBLN. ...\ v ovanrviirirsesorannssssinsannnnss 54,062
Prneumatic tools, Standard Hailway F:;uipment
COMIDARY i s enissisans mesab v s e wa: asihs b

Printing mschi
Remedies for oe
Ross Compan
Shoe dress
Tobaccos a

y .’\(ld:l"l_'NNnLNlph C umpn
in named disease

1 tobaceo

veterinary, and me mmll
named, Tobacco War Trading
COMMDBIY oo viinnaniasiississnoesssvosmrassissie .45
LABELS.
* Brennerberg Rec 1" for wine, Jacob Brenner
Wine Compar 7,200

[}
* Candfield Dress Shields.” for dress shield, Can-
fleld Rubber Company........ coooeer coevnnnnnas T.?ﬂf\
* Dry Climate,” for cigars, Solis Cigar Company..
* Reynolds' Petrolenm Hair Tonie.” for ha rumic.
T. 8. Armstrong
“ White Premium Sos 2" for soap,

Biechele. . ..

A printed copy of the specification and drs wwing of
any patent in the foregoing list, or any patent in print
issued since 1865, will be furnisiied from this office for
10 cents. In ordering please state the name and number
of the patent desired. and remit to Munn & Co., 36]
Broadway. New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore
going list, provided they are simple, at a cost of $40 each.
[f complicated the cost will he a little more. For full
instructions address Munn & Co., Broadway, New

New York ""E ey
Brass Band

Instruments. Drums, Uniforms

& Bupplies. Write for catzlog, 445

illummioua. FREE; it gives Mu.

gic and Instructions for New Hani
LYON & HEALY,

58 Adams St. o, f\mb.

50 YEARS’
EXPERIENCE

TrRADE MARKS
DESIGNS
COPYRIGHTS &cC.

Anyone sending a sketch and description may
quickly :ertain our epinion free whether an
invention 18 probably patentable. Communica-
tions strictly contidential. Handbook on Patents

sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
special notice. without charge. in the

Scientific American.

A handsomely illustrated weekly. Largest cir-
culation ot any scientitic journal. 'Ferms, $3 a
year; four months, $1. Sold by all newsdealers.

MUNN & Co.361 8roaoway. New York

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

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

Sore MANUFACTURER :
REGEALED ICE MACHINES

SEE FIRST PAGE
THE MOBIKE RUNS ITSELF

Trips at almost R. R
speed without work-
Requires no
attention for 80
miles save
steermg. N o
smoke, no
flame. Simple,
light, safe.
Wears for thou-
sands of miles
bend 6 cents for descrinfive catalogue.
ST. JOSEPH, MICH,

‘Price $250.00 up.
Also motor carriages.
A. M. HERRING,

SRR R

Jerry's

grow paying crops because they’re
fresh and always the best. For
sale everywhere. Refuse substitutes.
Stick to Ferry’s Seeds and prosper.
1900 Seed Annual free. Write for it.

D. M. FERRY & CO., Detroit, Mich.

York. Other foreign patents may also be obtained.

CANADIAN FIRM wants control for Canada «v
acceptuble articles. DIXON & WILLIS, Toronto.

TURBINES Jasiterserses:

M ;\{ HIN "'i Corliss Engines, Brewers®

aud Bottlers' Machinery. THE VILTER

MFG. s Clinton Streer, Milwaukee, Wis.,
\L ¢ \\\ ‘\»

TYPE WHEELS. MODELS &.EXPERIMENTAL WORK. BMALL MACH
NOVELTIES & ETC. MNEW TORY STENCIL WORKS 100 NASSAU 8 uv.

‘FOR STEREOPTICONS AND SLIDES

Morving Picture Machmes and Films, write Williams,
| Bl' nwwn & Earle, 920 Chestnut bt Pbiladelpbia, Pa.

MAGI (, AL apparatus, scxentlﬂc novelties,
etc. Illustrated cataiogof parlortricks tree
Complere umn]u%I with 600 e:uguvlngs

Martinka & Co., Mfrs., 493 Sixth Ave., N

'AMOUR & LITTLEDALE MAGHINE EU

WORTH ST.. NEW

l\lnchluel'y, 'l‘ools, Patter'ns, luodela.

MUDELS 1& EXPERIMENTAL WORK.

nventions develuped. Special Machbinery.
. Baillard, 106 Liberty St.. New York.

INVENTIONS PERFECTED.
Accurate Model and Tool Work.  Write for Circular.
PARSELL & WEED, 129-131 West 3lst Sl.. NewYork

how to make $3aday

3 a nay sure absolutely sure; we

furnish the work and teach you free; you work in
the locality where you live. Send us your address and we will
explain the business fully; remember We guarantee a clear pro
fit of $3 for every day’s work, absolutely sure, Write at once.

ROYAL MANUFACTCRING CO.. Box 8 4. DETROIT. MICA.

YOU CAN MAKE $100-AWEER !

DwnYouR OWN SHOW, cbmm 0uTFIT-$100.
OT/ION_FILMS & MACHINES.
GREAT PASSION PLAY & soo OTHER SUBJECTS

LU

S. LUBIN, L aRCEsT MFR.PHILADELPHIA P.A.

Steam Engine bumlt by the Watts
anpbﬂll ympany, of Newark,
B Engine consists of two hori-
zontal condensing Corliss engines
| eoupled to one shaft, mth vertical air pump driven from
rank pin. The ¢ linders are 2§ in, bore, 60 in, stroke,
| Belt wheel is 26 ft. &]iu. by 14 in. face, Gross weight
is about 25,000 Ibs. Can be seen In operation now;
probably ready for delivery in Febraary, 1900, Ap 1y
to The Clark Thread Co., P20, Box 154, .\ewurk P

MERITORIOUS INVENTIONS

financed or patents sold outright. Capital furnisased
for good emerprises at 5 per cent. Btock companies
formed and influential directors procured. Stocks and
bonds sold. We transact all business on comimssion
strictly, No advance fees, PETER WHITNEY, 100
Bra.mu.l\\'uy New York.

The

Send us yournddreu
andwewillshowyou

sell- regululing
incubator on a
smallscale.
| Fifty egg ca-
pacity. Heat, moisture and ventilation
automatically and perfectly controlled.
| Price only $7.

Send for the Wooden Hen Book;
mailed free, together with a book aboutthe
EXCELSIOR INCUBATOR, to those who
name this paper.

GEO. H. STAHL, Quincy, Illinois.
Costs

s4 oao You ' 59

o We huvo spent $4,000 on our new book,
““How to Make Money with Poultry and
Incubators,* It telisit all, Leading poultry
LY men have written special articles for it. 192
| Rl pages, 5x11 fn. Ilustrated, 1t's as good as
phers incubator
—and it's the best. Out hatch any other
machine, 18 page cirenlar free. Send 15 cts.
in stampa for §4.000 book Na i34

T GOST uUs

Bau
Add nmofﬂﬂ- OVFHERS INCUBATOR CO.
Bn-rxn. Muss, Wayland, N. ¥, Chicago, IlL

LIFE PRODUGERS

SUCCESSFUL INCUBATORS.

LIFE PRESERVERS

SUCCESSFUL BROODERS.
All about them in our 148
logne, Mailed for § cents in stu.m
DES MI]INES INCUBATOR CO., Box75 Des Moines, la.

& in the poultry business it is only necessary to
give close attention to detalla andfollow the

URY
Y BDOK 1t tellsin the
|nl it woula take 10 years to learn.

IABLE IN I.Innmﬂ AND BRODDERS are used all over the
{tnb.nmd in 51 'U!‘Q‘rl in:nlnn U Eauiﬂed ou receipt of 10c.

Reliable Incubator Brooder(‘.e B 105, Quiacy, Ills.

7310 First Premiums

Awarded to the PRAIRIE STATE
INCUBATOR. Guaranteed to operate
in any climate. Send for catalogue.
PRAIRIE S8TATE INCUBA'TOR CO. Homer City,Pa,

POULTRY

trial, 10 cents.

PAPER. illustrated, 20 pages,
25 cents per year, { ‘months’
Sample Free. (4-page practlcal
poultry book free to vearly subscribers.

alone, 10 cts. Catalogue of pouitry books free

POULTRY ADVOCATE, Syracuse, N Y.
& $5,000 ox7arocy !{HEE!
aml Chickens. Hun(:

It is without a rival. cATﬁLOOUE
house plans.

Over 50 breedsTurkeys, Geese,
dreds of platesfromlife, 15 best
is ondiseases,howtofeed, nd 10c. prnm
J- R. Brabazon. Jr. & Co.. Box 69, Delavan,

SCREENS

OF ALL KINDS.
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U. S. Siorage

HIGH EIIAI]E FOOT POWER I.lTHES

W. 1' l) AVIS, ROCHESTER, N. ¥

S1ASTOS
FIRE-FELT GOVERINGS

The only Fully

e .
Charged Battery ASBESTOS MATERIALS. (NI L T

ROOFING MATERIALS [ARxay dlSHRg FAY A PR3

(11 TRADE MARK 1} )
PEGAMOID
ALUMINUM PAINT.

Latest <IDD11( atien of Aluminum. ILookslike Frosted

2/ —~ /
S Silver. Washable. Untarnishable, VV ver, Oil and
G[O NPTRCEIBMM A oKD S SO0 o 5, e e Wil hoe

that can be kept

in stock without

deterioration,

Can be safely ship-
ped to any part of
the world.

Yuchm, Radiators, Plpeq Metulek Vl‘lchmer . Dy-
BVI:FAI O BOSTON s N EW YORK namos, Motors. Apparatus, Arc Lamps, Sockets, Brack-
21/' \IOItS ets, Cars, Stations, General Decoration, etc. Sample
S 370,00 bottle, by mail, for 25 cents.
5 fCHAINLESS '\lF\"s AND \VU'\IE‘.\"‘I. 00, THE AMERICAN PEGAMOID CO., 339 B’wa 5 New York.
U.5. BATTERY CO- 5 Amp Hours PRICES : Criain s Y

23.00.

NEw YORK- = = _ = = MAXIMUM POWER MINIMUM COST.

B for
. INCOMPARAELE, FOR - THEIR. GREAT youuse a pump
WEIght 2 Ibs. CREAMY LUXURIOUS L..AT.HER beer lard. acids, starch,

= — Bl gL
U, S BATTERY gO, = vtoomer, | MO

- v e “Perfection”

ITHOROUGH INSPECTIONS]: Air Mattresses

hot or cold. thick or tbin
ou want to get the
TABER ROTARY PUMP
which doesthemost work at.
the least expense. Simply
constructed. Canbe run at
any desired speed. Perfect-
ly durable. All parts are lmermmnuu tble. Needs no
skilled workman. Detects guaranteed. (‘atalogue free.

TABER PUMP CO., 32 Wells St., BuIIan N.Y., U.S.A.
H For CAMP. YACHT, HOSPITAL and HOME, |
INSURAHCE ! are now so well and favorably known_to the t ] co n
AGAINST:LOSS . public that it is unnecessary to say much in our Qw u scrl Qrs
OR. = advertisements regarding them.
DAI,:_";\GE ! ¥ Send for (‘atalogue. 4 Py 0' Ihe ~
] PROPERTY ' MECHANICAL FABRIC COTIPANY, 2 NS R . . .
i </ LOSS-OF- LIFE India Rubber Manufacturers, A ¢l s t f H
;i %H con. / i Provipence. R, 1., U. S. A. Ay = R C|en ! lc merlca“'
| s i | | ' ISHAVING SOAPS %
STEAMBOILER: [‘.‘XDLOSIONS S YED W tTh soLo eveRvwHERz L el e
| -/ ALLEN- gmmmgw \;RMHM”%;;%?x 3 Williams® Shaving Stick, 25 cts. :Iitlitt-:(eiosntrgrl:)g“tjl‘rg(:ﬁ:?”ﬂiﬁ??\t:g;?ci;t l:nc;
J‘BD%M%?%TM LFMmmDLE:Bm‘O ASsTSECY|) Genuine Yankee Shaving Soap, 10 cts. was established in 1876. I'he

o b 14 e T e T 3 e 4 1 e V1 e e e

Luxury Shaving Tablet, 25 cts.

Swiss Violet Shaving Cream, 50 cts. scien“ﬁc Hmerica“ suvpleme"t’

Jersey Cream (Toilet) Soap, 15 cts.

WITH THIS

Williams®’ Shaving Soap (Barbers’), 6 Round Cakes, i iz
! %1 YO U RI D E 50 -MlI LE. S 11b.40c. Exquisite also for toilet. Trial cake forzc. stamp. i{lth.ugh of uniform size and appearance as the
® BUT PEDAL ONLY 35. SCIENTIFIC AMKRICAN,
The 01d four-in- THE J. B WILLIAMS CO. @garries no Advertising, -
band and coach- OVER 259000 lN USE' CLASTONBURY, It contains articles that are too long or too techni-
s oy FHER S s s m””s'mnm i cal for insertion in the SCIENTIFIC AMERICAN
L]Y;g'g‘;l'tdgfe:tp%g: EASILY PUT ON. }::‘l‘JSL P:‘%\(Ji[:!:IIEIBE':EE;:T —_— — Reports of meetings and ubéiracts /of Imlpormnt-.
E),fergll(;'ienlgnmaavor AND RELIABLE. L . A'ivarieties at fowest prices. Best KHailroad papers read before scien‘ific, engineering, electri-
. " A R
i+ WINTON Coasting becomes so safe and easy you do it SBH]BS }\rggkl[ll}(?%s‘gt’"ﬁo;rt?&e;ml‘;lkcI\:fl?les g;laf‘é‘:- cal and other societies all over the world are given.
every chance you zet. Your feet on the pedals Sewing Machines, Bicycles, Touls. etc. Save It is fully and handsomely illustrated. It bas
MOTOR gives perfect control of the wheel. Ladies’ skirts Money Lists Free. (.Hl( AGO SCALE Co., (hlcago nn short items of electrical, engineering and general
I ;_)' CARRIAGE keep down when cousting. You can adjustit to scientific news and carefully selected formule,
e = which is now any make of cycle. HIGH GRA[]E WOOD MACH'NERY recipes, etc. The two publications, when taken
TENTN. considered te be < . Lo | ORKING together, form a most complete work, sbowing the
NO AGENTS. quite " the prop- Our Acetylene Bicycle Lamp is superior in £t N . Remick a
er thing” in conveyances. No morses to run away or to construction to any made. Single Machines or Com- BEOEress ol Lhejarts,sciences.ichemisiry, anc,marn-
keep. No coachman necessary. Itisa pleasure to pro- o o X p|ete Equlpments for ufactures, not only in America, but
pel yourself. It is easily controlled aind operated. Is Hustrated pamphlet giving detailed information

Any Class of Work. 0Qver the (Uhole (Uorld,

Your Correspondence i8 Solicited.

0&™ [llustrated Matter and P’rices on
application.

safe and simple and very economical. Hydro-carbon . ) . e Peati
gystem. " Write for C\ (Slltalogue y regarding Brake and Lamp, sent on application.
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. ECLIPSE BICYCLE CO,

Every subscriber to the SCIENTIFIC AMERICAN,
who can afford it, should also take tbe SUPPLE-

MENT and obtain the benefit of the combination
CHARTER Gasollne En Ine Box X, ELTIRA, N. Y. J. A. FAY & CO. rate. Terms for the SUPPLEMENT alone, $5.00 a
- 10-30 John St.. CINCINNATI, OHIO year. Subscribers to the SCIENTI#IC AMERICAN
ANY PLACE .. may send $4.00 for one year’s subscription to the
BY ANYONE th E 256 that tells all about Magie Lnn- SUPPLEMENT.
d s s—h
USE]] FOR ANY PURPOSE [ L ENY HING! PACE :::rl:?e‘tlll)em“{eugvp;:;g; me;:a:z %~ See Combination Rates in another column,
T TonT . les . SL —how men with small capital can .
::::;:;L" ;ﬁf.l’ll’l‘:l:]')‘:bms’ W Yol [M\Ilﬁum BIT%YIT C‘HH Eaiso m.a 2‘ BOOK raxe money with them. Sent free. Remit by Check, Draft or Postal Order to

_McALLISTLR nfg. Optician, 49 Nassau 8t., N. Y. MUNN & CO., Pub]ishers,
361 Broadway, New York City.

g™ State your Power Needs.

AHOUSEHOLD l:yﬂOBLgE!WSOL!ED " me Best Ruling Machines,

Heater Uipes with Hand and Power, with or without the E '
AMBLER ASBESTOS | 'BURROWS IDEAL AUTOMATIC STRIKER \J SSFOR T§0L§.-I;§v§‘s ET
and LAPPER, WM JESSOP & SONS L'2 91/ JOHN ST. NEW YORK-

AIR GELL COVERING __
e e coomans.. | PRINTING INKS

be had for the asking,
Amblr Asbestos e Coll o, 4 and IDEAL CRANK. apoly to | g% SCEETIELS, AMEMICHR It HUMEd,mie C8S,
23 Dey Street, New York. E. J Pll’l,ll. Manufacturer, Springfield, Mass_ | Sts., Philadeiphia. and 47 Rose St., opp. Duane, New York

BRISTOL’S

RECORDING INSTRUMENTS.

il Pressure Gauges, Vacuum Gauges, Volt-
il meters, Amperemeters, Wattmeters, and
1 hermometers, make continuous records
Day and Night. Will pay for tbemselves.
Every instrument fully guaranteed and
sent on 38 days’ triai. & Send for Circu-
lars and Specimen Chart.

The Bristo] Company, Waterbury, Conn.

GHRISTIANA MACHINE GOMPANY ; : il ATTWTY ' - h! '

Established 1862.
Power Transmitting Machmerv (,earmg Rope Wheels,

Christiana, Pa,, U. S, A
Engineers, Founders.

kriction Clutebes, Shafting, Pulleys, Hangers,ete. The old adage, “the proof of the pudding is in the eating,” always proves true in
regard to the Griffin Mills. Those who know them best like them most, as the

and Machinists.
following order indicates.

Manufacturers of
Turbine Water Wheels,

LEHICH PORTLAND CEMENT CO. p
Manufacturers of High Grade Portland Cement.
BRADLEY PULVERIZER CoO., 92 State St., Boston, Mass. ALLENTOWN, Pa., July 17, 1899.
w arm GENTLEMEN : Replying to yours of tli= 14th in. t. inquiring as to the satisfaction your Griffin Mills are giving us, would say
= that our Company, having recently deciued to build a new plant, we have been looking closely into the working and operating
Ext remltles, of other kinds of mills for pulverizing cement clinker and lime rock, and have concluded, after thorough examination, that we
Warm a II over. will equip our new works twith 28 Griffin Mills. ‘T'his, in addition to our present plant, will give us 52 of your mills in use. This
should be sufficient evidence that we are well pleased with the Griffin Mills. Yours truly,
Warm, Strong, Durable, Handsome, are our $3 Large X .
Gauntlet Black Fur Gloves, by mail prepaid. 'lI'be same (ngned) CHAS. A. MATCHAM, Superintendent.
remarks will apply to our Dollar-quarter genuine Mocha -
Kid gloves in achulors for wornen, and our Dollar-half,

l%favelmy-ﬂ(;rel}( zgmg '[‘w)o-do]l;u- unlined and silk-lined
ochia an eindeer gioves 10r men. " We will be pleased to furnish intending buyers with full in-
mg;%eeglﬁlr sgelglyu%'g;tteigmbl?;'ﬁg: paﬁ)leorvelf)(\gill\lt?i':g formation regarding the working qualitiez of these Millg
you a lot of information about dreﬁs‘ drxvi.ng and work for pulverizing all varieties of refractory substances .
gloves and mittens.

n Black Galloway and k'risian Fur (‘oats and Robes

we are headquarters. Get our " Moth-Proof*™ booklet. I H E B R A D L E Y P U Lv E R I z E R co B M

Also coon, dug, wombat, Russian calf coats. [ ] 9 Osto n 9 ass.
In Custom Fur lnnnlrlg of ali kinds of bides and skins;

Rug and Robe work; Taxidermy and Head Mountmg

we are at bome; Get our custom tan ** Folder.”
The Crosby Frisian Fur Co., 116 Mill St., Rochester, N.Y.




