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THE SENATE AND THE ARMOR PLATE
QUESTION.

There is only one thing that is wore remarkable than
tke persistence with which the Senate meddles with
technical and professional matters, and that is the in-
variable and inevitable blunders of legislation which
follow this interference. In this respect its record for
the past session has been a sorry one. First it under-
took to teach our naval experts what kind of ships
were needed by the navy, and in flat contradiction to
the teachings of the late war, and in spite of the pro-
tests of the ranking admiral under whom that war was
prosecuted, the Senate committed the country to the
construction of four vessels of an antiquated and dis-
credited type. Having delivered itself duly upon this
question, the Senate clinched its arguments by willfully
robbing not only the principals, but the subordinates
among our naval officers, of the very promotions which
had been proposed as the just rewards of meritorious
conduet during the war. Not content with the rank in-
justice (we had almost said the gratuitous insult) of re-
fusing to recognize the brilliant conduet of our naval
officers, the Senate proceeded to still further make an
exhibition of itself by cutting down the proposed ap-
propriations for the navy by one-half—a movement
which was only checked by the strenuous opposition of
the House in Committee.

When the Senate saw that the House was firm in its
demand for the construction of the full number of ships
recommended by the Naval Board, it proceeded to
gain its end by a piece of political jugglery as disgrace
ful to the Senate as it is humiliating to the country at
large. It agreed to the construction of the ships, but
put a proviso into the bill which blocks the construction
of the battleships and armored cruisers as effectually as
if they had been stricken out of the bill altogether.
The Senate authorized the construction of the armored
ships on the condition that no contract for their con-
struetion should be made until contracts had been let
for the construction of their armor at a price of $300
per ton. As it is absolutely impossible for any firm to
make modern armor for $300 per ton, it will be seen
that the Senate has blocked the construction of these
ships more effectually than if their construction had
never been authorized.

One grows weary of reiterating the commonplace
that there are certain matters for information and in-
struction regarding which Congress must rely upon the
professional knowledge of the various bureaus. While
senators and representatives should endeavor to ob-
tain a general familiarity with the affairs of the tech-
nical bureaus, no one expects them to become so versed
in the various subjects upon which they have to legis-
late as to be able to discuss the technical questions in-
volved in the recommendations made by the various
expert boards. If they do <o, they will blunder as fool-
ishly as the Senate has blundered in the instances
above quoted.

Take the matter of the cost of armor plate. Nobody
can deny that armor at $350 a ton is a costly material ;
but because the price is high, it does not necessarily fol-
low that the profits are abnormally large. The manu-
facture of armor plate is one of the mmost expensive pro-
cesses known in the art of steel manufacture. It in-
volves the building of an extensive and costly plant of
a special type, which must necessarily occupy many
months in its erection ; and an armor plate company
never knowsbut what new developmentsin the art may
render a large part of the plant out of date before it
has turned out a single plate. This element of uncer-
tainty alone justifies the manufacturer in placing a
high price upon his finished produect, and if he makes
the armor plate pay for the periodical and costly re-
newal of his plant, he is merely protecting his own in-
terests in a perfectly legal way.

Moreover, every increase in the price of armor has
been marked by a corresponding increase in the quality
of the plate. The Senate is greatly exercised over the
increase of $50 to $75 per ton in the cost of the new
Krupp armor over the Harveyed armor. Yet the tests
thus far made indicate that the Krupp plates show a
superiority of about 25 per cent over the Harveyed
plates, and, ton for tonin point of powers of resistance,
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the Krupp material at $550 to $575 per ton is cheaper
than Harveyed armor at $475 to $500 per ton. More-
over, in comparing the prices asked by American man-
ufacturers of this government with those being actually
paid here and in Europe, we find that there is nothing
exorbitant in the demands of our armor plate makers.
In Engiand the price of Krupp armor ranges from $515
to $569 per ton. In this country the Cramps are pay-
ing the American manufacturers $575 per ton for Krupp
armor for the Russian battleship now building at their
works, although they were at liberty to procure this
armor from any other source. Russia is now buyingin
the United States the orldinary Harveyed armor at
$486 per ton, because this is cheaper than they can pro-
cure it elsewhere.

In view of these facts, which have been furnished us
from an official source, what, we ask, becomes of the
Senate’s demand that the armor for our new battle:
ships and armored cruisers shall be furnished for $300
per ton? No manufacturer in the world is going to de-
liver plates for United States warships at 50 per cent
less than the cost of manufacture.

It is no thanks to the Senate that the situation, as
regards the vessels just authorized, is not as bad as it
seems. It happens that the armor plate makers’ hands
are so full that no delay will be occasioned in the con-
struction of the new ships, if Congress only rectifies
the mistakes of the last session when it meets again in
December. The present contracts for the vessels of
the ‘* Alabama” class and for a Russian battleship
will keep the mills busy until February, 1900. The
10,000 tons required for -the ‘‘Maine” class and the
monitors will not be completed before the sumnier of
1901, before which time nothing could be done for the
new ships. By the time Congress meets. a lot of Krupp
armor, now being made for Russia, will have been
tested at the naval proving ground and the depart-
ment will then be in possession of additional informa-
tion which will enable Congress to understand the
armor plate question better and act more intelligently
upon it. If the members of Congress will listen to the
expert testimony which will then be forthcoming, there
will be no difficulty in securing all the armor we need
at a figure which will be just both to the manufacturer
and the government. But the price will not be $300
per ton.

FIRE PROTECTION OF TALL BUILDINGS.

It will be remembered that when the upper eight
stories of the Home Life building were burned out in
the recent fire, the chief of the New York Fire Depart-
ment stated that the failure of the firemen to do any
effective work above the ninth story was what he had
predicted whenever one of these tall buildings came to
be tested by a serious fire. 'There is a limit of height
above which the ordinary methods of fire-fighting by
pumping water through a hose are inadequate. Much
valuable time is lost in dragging the hose from floor to
floor; it is always liable to injury from fire or falling
debris ; and of course there is the danger of bursting
from overpressure, a risk that naturally increases when
the water has to be forced to the upper floors of a
twenty-story building.

The New York Fire Department has recently made
a test of the height at which an effective stream of
water can be delivered from its engines, which shows
that our tall buildings are better protected than is
generally supposed. A fire engine was connected to the
mains and to a standpipe that extends the full height
of the St. Paul building, and succeeded in forcing a
considerable stream of water from the roof—at a height
of 307 feet above the street level. With a pressure of
180 pounds at the engine, the water was thrown over
St. Paul’s Church, on the opposite side of Broadway,
and fell into the churchyard beyond, a horizontal dis-
tance of about 250 feet. Unfortunately, the failure of
one of the couplings on the standpipe within the
building prevented the test being mmade with the maxi-
mum pressure at the engine of 300 pounds to the square
inch ; but enough was done to prove that the engines
of the department can deliver water at a satisfactory
pressure on any of the floors of our tall buildings. At
the time the standpipe failed the engine was throwing
over 250 gallons a minute at a height of over 300 feet,
with only 60 per cent of the maximum pressure.

While it is true that the tall buildings are provided
with their own fire service in the shape of tanks on
the roof or special fire pumps in the basement, ex-
perience has shown that the system is not very re-
liable. The tanks are liable to be empty, or the
pumps may not be available because of insufficient
steam supply in the boilers, or the whole plant may
be crippled by the flooding of the basement during
the progress of a fire. But by the new system, if a
fire should break out in a building supplied with ade-
quate standpipes and a good elevator service, the fire-
men will be enabled to command a good service of
water on any of the highest floors within a few min-
utes after reaching the scene of the fire.

The failure of the standpipe in the St. Paul build-
ing suggests that the fire system of these tall structures
should be put in under the rigid inspection of the Build-
ing Department ; that it should be of ample capacity ;
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and that it should not be passed by the department
until it has been subjected to a test pressure consid-
erably beyond that which will obtain in actual service.
A further development of the idea of having the ser-
vice of these buildings operated by the engines of the
Fire Department would be to lay down separate salt
water mains at stated intervals fromm Broadway to the
Hudson and East Rivers, with connections at the water
front to enable the powerful pumps of the fireboats to
be concentrated upon a fire. Thissystem is already in-
stalled in some Western cities, and it provides a supply
of water far in excess of anything that could be seeured
by thie use of the ordinary fire engines. A combination
of both systems and the provision of ample standpipes
in every tall building.- would render these structures
practically proof against destruction, so great would
be the flood of water that could be let loose upon a fire.
It should also be borne in mind that these towering
buildings would not only be indestructible themselves,
but they would afford an excellent protection against
the spread of a conflagration. Their great mass would
forih an efficient fire-screen, tending to localize an out-
bréak, while they would serve as giant watertowers,
froth the upper floors of which a vast amount of water
could be thrown upon the burning buildings below.

COAL PRODUCTION IN THE UNITED STATES.

The announcement that the rapid increase in expor-
tation of coal from the United States is causing un-
easiness among British coal producers and exporters
lends interest to some figures on the coal production of
the world, and especially of the United States, just
issued by the Treasury Bureau of Statistics, From
these it appears that the coal production of the United
States is now nearly five times as mmuch as in 1870, that
the exportation has in that time increased from a
quarter of a million tons to over four million tons, and
that the United States, which in 1870 supplied but 17
per cent of the world’s output, now furnishes about 25
per cent.

No other country shows such a rapid increase in
coal production as does the United States. Great
Britain’s average annual coal product, as shown by a
recent and widely quoted statistical publication of the
Swedish government, in the five year period 1871-5,
amounted to 127 million tons, and in 1891-5 amounted
to 185 million tons, an increase of 45 per cent in the
average annual output. Germany’s average annual
coal product in the period 1871-5 was 45 million tons,
and in the five year period 1891-5 was 97 million tons,
an increase of 115 per cent. The average annual coal
production of Frauce in the year 1871-5 was 16 million
tons, and in the term 1891-5, 27 million tons, an increase
of 70 per cent. The average annual coal production of
the United States in the pericd 1871-5 was 45 million
tons, and in the period 1891-5, according to our own
figures, was 132 million tons, an increase of 193 per
cent. The average annual output of *‘ other coun-
tries ” not individually specified was, in 1871-5, 34 mil-
lion tons, and in 1891-5, 79 million tons, an increase of
132 per cent. The total average annual output of the
world in 1871-5 was, in round numbers, 266 million
tons, and in 1891-5, 520 million tons, an increase of 95
per cent. Omniitting the United States, the annual out-
put in 1871-5 averaged 221 million tons, and the average
in 1891-5 was 888 million tons, an increase of 75 per cent.

Both the area of coal production and quantity pro-
duced have increased greatly in the United States. In
1870 the number of States in which coal was produced
was but twenty, while in 1897 the number was thirty-
two. In 1870 the production of anthracite coal was
reported only fromm Pennsylvania, while the census
of 1880 reports production in Pennsylvania, Rhode
Island, and Virginia, and more recent reports show a
production of anthracite coal in Colorado and New
Mexico. In the South the increase has been especially
rapid. Alabama in 1870 mined but 11.000 tons of coal,
and in 1897, 5,262,000 tons. Keutucky, which in 1870
mined but 150,000 tons of coal, produced in 1897, 3,216,-
000 tons. Tennessee increased her output from 133,000
tons in 1870 to 2.500,000 tons in 1897 ; and Virginia,
which produced but 62,000 tons in 1870, produced
1,365,000 tons in 1897.

PROF. NEWCOMB’S SUCCESSOR.

Prof. Thomas J. See, of Missouri, who was recently
Professor of Mathematics at the Naval Observatory,
has been designated as Chief of the Nautical Alimanae,
to succeed Prof. Newcomb, who retired March 12, 1897.
Prof. See is already a noted astronomer, although
he is only thirty-three years of age. After graduating
at the State University at Columbia, Mo., he took the
degrees of Ph.D. and M. A. at the University of Berlin
and in 1899 took the chair of astronomy in the Chicago
University. Later he went to the Lowell Observatory
at the city of Mexico. and thence to Flagstaff, Ariz.
At the last named place he dixcovered no less than six
hundred double srars. Prof. See’s discoveries regard-
ing celestial heat have caused some scholars to change
their opinion of the nebular hypothesis of Herschel
and Laplace.
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CARRIAGE TIMBER SUPPLY.

The ruthless destruction of our forests in all parts
of the country has at last affected the carriage and
bicycle trade, and there are those engaged in this
business who contend that within the next quarter of
a century the trade will fall short of its needed sup-
plies of elm, hickory, ash, and whitewood, the principal
woods employed in making carriages and bicycle rims.
So long as the lumbermen confined their attention
to the spruce and pine forests, the carriage manufac-
turers gave no thought for the morrow ; but when the
demands of modern industries made heavy drafts upon
the special trees reserved for this trade. the matter
assumed a different aspect. The cabinet makers
wanted more variety for their interior work, and they
experimented with oak, ash, cherry, walnut, elm,
hickory, and birch. One after another had its day,
and then declined to go the way of all fashionable
woods which are employed too immoderately. Some
of the best cabinet woods have almost totally disap-
peared from our forests, and others are rapidly ap-
proaching the same condition. Forty years ago wal-
nut forests were so plentiful that farmers simmply had
to clear their lands to ship large quantities of timber
to market ; but to-day the supply of walnut is con-
fined chiefly to the few groves which are planted for
their nuts as much as for their timber. Cherry is like-
wise becoming scarce, and furniture and cabinet mak-
ers are looking for substitutes. Birch and maple are
receiving the most attention just now from the timber-
men who supply native woods to the furniture mills,
and it is fair to assume that they will decrease as
rapidly in quantity as walnut and cherry.

The carriage trade is far less elastic in its choice of
woods than the cabinet or furniture trade. The manu-
facturers of the latter have found substitutes for their
fashionable woods as fast as the supply gave out, and
they have consequently never felt cramped: in fact,
it has been to their interest to change from one wood
to another ; for by so doing they set a new fashion, and
created a demand for another style of furniture. But
the more conservative builders of carriages have clung
to the woods that their forefathers used a hundred
years ago, and, unless the supply gives out, they will
stick to the same woods for another century.

Forest ash and whitewood are considered indispens-
able for carriage building, and what concerns the trade
* more than anything else is that the second growth of
these trees never answers the purpose so well as those
first growth trees which mark the ‘primeval forests.
The whitewood is used for the panels of the carriages,
and the wood must be close-grained and very smooth.
A second -growth tree usually produces wood that is
coarse grained and totally unfit for carriage panels.
The forest ash is light, yet firm, strong and resilient,
but not elastie, and with a very fine grain and uniform
texture of wood. These qualities, fwhich make forest
ash so desirable for carriage building, are not so ap-
parent in the wood taken from second-growth trees.
The wood is hard, elastic, heavy, and tough, and, in
order to make it retain its form, it has to be stayed
with metal. For the framework{of heavy carriages it
is totally unfit.

Not only is the carriage trade particular in securing
forest ash and whitewood from original forests, but
the trees are selected by experts while they are stand-
ing. Not every tree will answer the exacting demands
of the builders of fine carriages and wagons. Trees
growing in openings rarely have a uniform grain, and
only those found in forests where the foliage shuts out
therays of the sun from thetrunksaredeemed fit for the
trade ; consequently, many of the ash trees that may
appear all right to the average lumberman will not do
for the carriage builders. With no prospect of increas-
ing their supply by artificial cultivation, the carriage
trade has more reasons for alarm at the rapid disap-
pearance of the original forests of ash and whitewood
than any other. Of course some experiments have
been made with other woods as substitutes for the
forest ash and whitewood. Thus basswood is used
quite extensively as body panels, and this wood is not
quite so much injured by being artificially raised, al-
though the forest basswood is superior to the trees of
second-growth.

Hickory has its place in carriage building that has
never yet been displaced by any other wood or artificial
substitute. For light spokes it has no equal. Iron-
wood and lancewood are used in its place for heavy
spokes, where the weight is of less importance than
the strength and cost. But for light buggies and car-
riages hickory spokes must be used for years to come,
as it has been in the past. Forest ash sometimes takes
its place, but the vesult is'never so satisfactory.

Unlike either the ash or whitewood, hickory, to be
of any use, must be cut from second-growth trees. The
hickcry trees are therefore raised artificially for the
trade, and by a little training they can be made
straighter and more uniform in appearance. Most
wild, first-growth hickory trees are the personification
of ecrookedness and evil shape. In the cultivated trees
some of this tendency to grow scraggly and unsym-
metrically can be corrected, but not entirely. The
inherent tendency of the tree will still assert itself. In

"toughness and fiber to the timber.
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recent methods of testing wood considerable light has
been thrown upon the relative strength of different
woods. It was formerly believed that coarse-grained,
second-growth hickory raised upon lowlands was
stronger than a piece of hickory of the same size grown
upon the uplands. The latter certainly weighed less,
about ten per cent, and its grain was finer and smooth-
er. For many years the lowland hickory was used by
the carriage builders in preference to the uplandj; but
modern wood tests show that the lighter upland hick-
ory will sustain from 10 to 15 per cent more weight be-
fore breaking than the coarse-grained hickory from
the lowlands. In the best trade the upland, second-
growth hickory is always selected.

The large carriage builders are so particular in their
selection of forest ash, whitewood, and second-growth
hickory that they take nobody’s word for it except
theiragents’, who go out into the forest and select their
own trees, and have them cut under their supervision.
The wood consequently costs the carriage makers far
more than the ordinary timber that one can purchase
in the open market. Then the wood has to be sea-
soned and cured according to certain methods that
have long obtained in the trade. There are certain
timbermen who have earned the reputation of care-
fully selecting their wood while growing, and these
are trusted by certain established houses who make
fine carriages and wagons. The importance of this
selection is manifest in other ways. In order to
secure the best timber for carriages, and incidentally
for wooden bicycle rims, the trees must be cut just
at the time of their maturity, when the wood solidi-
fies. This point is kept well in mind by the woods-
man who selects the trees. The first test the expert
applies is that of examining the bark. By the appear-
ance of the bark he can tell whether the tree is still
growing, whether it is just ripening, or if it is at a
standstill or decaying. The latter has to be avoided
particularly. After a tree reaches maturity it soon
goes into its dotage, and decay follows. Its timber is
then of little use to the carriage builders. The bark
test is something that cannot be communicated to an-
other. It consists in examining the color, the rings,
and the general roughness of the outside, and the
sappy condition of the inside. One must learn from
long experience to determine the condition of a tree
by the bark. ’

A more infallible test is that of watching the ter-
minal leaf. Until the tree reaches full maturity the
terminal leaf will form on the branches. When the
tree has passed this period of its life the termninal leaves
will disappear, or, rather, fail to form in the spring.
In time barren branches will appear in place of the
terminal leaves. This is the sure sign that decay has
commenced and the pith of the treeis drying up. The
tree has ceased to grow then, and it is only a question
of timne before the heart of it will rot.

It is not only necessary to secure trees for carriage
timber that have no signs of decay at the heart, but
it is essential that they should not have passed the
period when the terminal leaves have ceased to appear.
The bark test might answer for logs already cut, but
the test of the terminal leaf could not be applied to
timber cut down and trimmed of all branches. It.is
for this reason that the experts are required tc select
the trees while standing. While trees must reach
maturity, they must also be growing, A tree that has
actually ceased to grow is condemned.

There is a scientific reason for this that is well under-
stood by good timbermen. The sap of the forest trees
changes with their ,growth, and the condition of the
sap affects the quality of the timber. The sap of
young, healthy trees is rich in saccharine and gluti-
nous qualities, and as they get older these decrease.
The sap in time becomes thin and watery. The gluti-
nous and saccharine material of the strong sap gives
It is a mooted
question among lumbermen how soon decay sets in
after full maturity is reached. At this period the sac-
charine predominates over the glutinous material, and
decay does not begin until the sap grows watery. 1t
is believed jby some expert lumbermen that the trees
improve for a few years after reaching maturity, as
the wood solidifies and grows stronger in texture.
But when the ‘‘stag horns” appear on the topmost
branches, then the tree has passed its best period of
usefulness. Decay has begun at the heart and the
topmost branches. It is impossible to say how far the
decay has extended by any known tests until the trees
are cut down. Even then the logs may have all the
appearance of prime, first-class timber, and the weak-
ness at the heart cannot be detected until the logs have
been cured and seasoned. The grain may not be
affected to all outward appearances when seasoned,
the color may be good, and similar external appear-
ances be satisfactory to the eye ; but when subjected
to modern tests a different story is revealed. The life
is out of the wood, and it is brash and devoid of all
elasticity. Such timber would be worthless for car-
riages or bicycle rims. It follows that, in order to
secure proper wood for this most important trade, the
trees must be selected while growing in midsummer,
when the foliage is full, marked for future use, and
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then cut in the late fall or winter, when the watery
part of the sap is at a minimuin.

Even with all of these careful scientific tests, the
trees selected by the experts will sometimes prove bad.
There is noaccounting tor the freaks of Nature. Of two
trees growing close together which answer all outward
tests and external appearances, one will be good and
the other may be fit for firewood, and nothing else.
Why Nature breaks her ordinaryrules at times is more
than any one can explain ; but she does it, and with
a vengeance at times that is costly to those whom she
deceives. ‘

One tree that has long held sway in the carriage
trade is gradually being replaced by others that are
considered equally good For years all light hubs
were made of elm. Nothing else was supposed to make
good hubs, and the elms were rapidly cut down to
supply the trade. Fortunately, when the elms are
about all destroyed, except those in groves and streets,
the builders of carriages are beginning to accept birch,
locust, and gum, which many consider equal, if not
superior, to eln for carriage hubs. G.E. W.

At s
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CHARACTERISTICS OF PORTO RICO.

Mr. Henry M. Wilson, of the United States Geolo-
gical Survey, spent December and January in Porto
Rico, and recently gave an interesting lecture before the
Brooklyn Institute on * The Geography and Natural
History of Porto Rico.” He spoke of the island as
teeming with fertility, especially in the northern half,
which is copiously watered by clouds driven in by
the trade winds, and as being of a temperate climate,
the mercury seldom rising above 90° in the sumnmer
and rarely falling below 60° in the winter. Even the
summer heat is tempered and made endurable by the
trade winds that blow with great uniformity.

The population of Porto Rico is, said Mr. Wilson,
315,000, of which more than 120,000 were of the negro
but not of the West Indies type. Throughout the
island, from east [to west, stretches a system of moun-
tains or sierras; the general aspect of the island from
the sea is mountainous, and from the interior rugged,
yet pleasant, on account of the cultivation. The geo-
logical formation is simple and generally uniform
throughout. On each coast is an alluvial plain graded
by sediment from the rivers, and between the river
mouths is growing coral rock. Inside the formation
The mass of the island is
occupied by volecanic rock, porphyry, and gneiss, mixed
with heavy calcareous limestone. Porto Rico is poor
in minerals. No evidence has yet been found of any
minerals existing in commercial quantities. Gold is
found east of San Juan in very small quantities.
Climatically the island is divided into two parts ; the
northern humid and the southwestern semi-humid to
arid.

Prof. Harrington averaged the annual rainfall at
San Juan at 54 inches, yet fifteen miles to the east the
average rainfall is 123 inches. This is accounted for
by the trade winds that are arrested by the mountains
and which deposit their moisture. The island has a
wet and a dry season. The soil is very fertile and in
the central part the fields are green and large quanti-
ties of tobacco are raised. On the south and southwest
the sugar cane is the chief product. 1t grows to12 and
15 feet in height and is nearly as thick as a man’s arm.
On the mountains coffee grows above an altitude of a
thousand feet, and the higher the elevation, the better
is the quality. There are vegetables of all kinds, and
all the flowers that are raised in hothcuses in America
grow wild there. Ferns, mosses, and orchids grow on
rocks. There are no wild animals, and domestic
animals flourish well, specially cattle. Porto Rico is
emphatically the land of the small farmer. There are
21,000 individual holdings, and only 1,000 of them are
owned by sugar and tobacco planters.

ANTARCTIC EXPLORERS LAND.

A dispateh from Port Chalmers, New Zealand, says
that the steamer ‘‘Southern Cross” has arrived there
from Victoria Land, where she landed Borchgrevink
and ten of his companions of the Antarctic exploring
expedition. Borchgrevink left Tasmania some five
months ago. He will start on a sledge journey inland
in October, for the purpose of getting as near the pole
as possible and also of collecting botanical and mineral
specimens. It is thought that the expedition will re-
turn in about two years. It will be remembered that
the explorer visited Victoria Land in 1893 for com-
mercial purposes with very indifferent results.

—_———————— e ——

FATALITIES on the street railroads of Chicago have
decreased nearly eighty-five per cent since the surface
lines have equipped their cable and electric cars with
fenders, in accordance with an ordinance. In the last
two months only three persons were Kkilled on the street
railways of Chicago, whereas in the same period of
1898 there were eight victims, and the average for half
of last year was nine deaths each month. All the sur-
face roads have not as yet fulfilled the requirements
of the ordinance, and it is probable that the number
of fatal accidents will be even smaller when every car
is provided with a fender,
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The Winds of the Sahara.

Most interesting meteorological olbiservations made
in the Sahara during eight excursions between 1883
and 1896 have been published by M. F. Foureau, an
abstract of which has been published in Popular
Science Monthly. The most frequent winds are those
fro:n the northwest and southeast. Every evening the
wind goes down with the sun, except the northeast
wind, which blows all night. There is also a warm
wind from the southwest charged with electricity and
often carrying fine sand and darkening the atmo-
sphere. The compasses are much disturbed by it, be-
cause, it has been suggested, of a special condition
produced upon the thin glass covers by the friction
caused by the rubbing of the fine wind-carried sand
upon them. But it has been observed that the
spare compasses show the same disturbed conditions
as soon as they are taken out of their boxes. The dis-
turbance ceases when the glasses are moistened, and
does not appear again until they have dried. Several
hail stones were noticed. They were usually about as
large as peas, but were larger in the heavier storms.
He observed no snow in the Sahara, but was informed
that snow falls in the winter on the tops of the moun-
tains. Similar observations have been made by other
travelers. A curious mirage phenomena was some-
times observed. He found frequent fulgurites in which
sand had been vitrified by lightning strokes.

A CURIOUS MEANS OF DISPOSING OF THE DEAD.

The vicissitudes of the dead would furnish material
for an interesting and grewsome volume. We are, of
course, not surprised when we see an Egyptian mum-
my, but it is very extraordinary that during the Mid-
dle Ages and the Renaissance a species of mummifica-
tion was also adopted in Italy, and even continues to
this day. The two most curious examples of this are
the cemetery of the Capuchins, in Rome, and the cata-
combs of the Capuchins, at Palermo. In the latter
place, we believe, bodies are still added ; though pro-
bably net in the Roman Capuchin cemetery, as intra-
mural interments are forbidden in Rome even to Popes.
Our engraving represents the catacombs of the Cap-
puccini, at Palermo. They consist of a series of cham-
bers which are well lighted, adding to the ghastliness.
Here are to be seen the mummies of the dead of the
better classes, in the convent vaults. They are fully
attired, even down to the white kid gloves. Some,
are erect against the wall, and others again buried in
chests, while some sit in chairs, all ticketed with their
names and dates.
Every year or two
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originally from Jerusalem. His bones are then taken
out and help to deck the grewsome chambers. A few
monKks of particular sanctity are-not buried at all, but
placed against the wall and dried in situ.

OO
-

DISCOVERY OF TWO INDIAN MUMMIES.

BY J. M., BALTIMORE.

Two white men, while out on a hunting and pros-
pecting tour in the Cascade Mountains recently, dis-

INDIAN MUMMIES DISCOVERED IN THE CASCADE
MOUNTAINS.

covered some genuine Indian mummies. There were
two bodies that had been preserved, in some manner,
so as to measurably resist the ravages of time and
the encroachments of decay.

These bodies had originally been incased in the skins
of some wild antimals. Evidently some preservative
substance was used to prevent decomposition. The
skins had been wrapped snugly around the bodies
and securely fastened, so as to exclude the air as far as
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usual thing, Indians never mummify the bodies of
their dead.

Indians who have been shown the mummies and
questioned have invariably shaken their heads in an
incredulous manner,and looked puzzled and mystified.
They have not been able to throw one ray of light on
the subject.

The mummies were found in a small cave, situated
at the base of a lofty, rocky bluff. Their discovery
was purely accidental. The two men entered the
mouth of the little cave merely out of curiosity, and
were surprised on discovering the mummified bodies.
Careful search and investigation failed to discover
more bodies.

As near as can be ascertained, these mummies were
found near the headwaters of the Santiamm River, in.
the very heart of the Cascade Range.

The men making the discovery have persistently
declined to reveal the locality where the bodies were
discovered. They are in hopes of finding more Indian
mummies, and of turning the discovery to pecuniary
gain, either by selling the bodies or by exhibiting
them and charging admission. They propose to make
a thorough search.

The recent discovery of these mummies has at-
tracted much attention among those who are interested
in ethnology. The shape of the heads and other pe-
culiarities leave no possible doubt that the bodies are
those of Indians.

A New Satellite of Saturn,

A new satellite of the planet Saturn has been discov-
ered by Prof. William H. Pickering, at the Harvard
College Observatory. This satellite is three and a half
times as distant from Saturn as Iapetus, the outer-
most satellite hitherto known. The period is about
seventeen months and the magnitude fifteen and a
half. The satellite appears upon four plates, taken at
the Arequipa Station, with the Bruce photographic
telescope.

The last discovery among the satellites of Saturn
was made half a century ago, in September, 1848, by
Prof. George P. Bond, at that time director of the
Harvard College Observatory.

_— ——,t——

Sampson’s Sword.

The special committee having in charge the selec-
tion of a design for a sword to be presented to Rear-
Admiral Sampson
have at last

the gloves, and
lessfrequently the
clothes, are renew-
ed by the affec-
tionate survivors,
who go on great
feast days of the
chureh to gladden
their eyes with
the family mum-
mies. A visit on
the eve of All
Souls’ Day is a
thing long to be
remembered.
Lights flare dimly
through lanterns
of bone, revealing
the hideous forms
of the dead. The
bodies against the
walls appear like
malefactors who
had been hung.
Many of the bo-
dies appear shab-
by as regards
dress, as their
friendsdonot give
them a posthum-
ous toilet from
time to time,
which is so neces-
sary to keep them
in good repair.

The cemetery of
the Capuchins, in
Rome, is fully as
interesting and
ghastly. It is a
series of vaulted
chambers above
the ground, so
that there is no need of artificial daylight. Around
the walls skulls and other bones are arranged in pat-
terns. The ceilings are covered by ornamental pat-
terns made of smaller bones, and lamps depend-
ing from the ceiling are also made from bones of the
arm.

After a monk dies he is buried for a term of years in
the ground in the chapel, the earth being brought

THE CATACOMBS OF THE CAPPUCCINI, PALERMO, SICILY.

possible. As the flesh shrank the covering also shrank,
until it fitted as tight as the natural skin.

In the long lapse of time, flesh, bones, and covering
became very dry and as hard ashorn. How long these
bodies had remained in this mummified condition it is
impossible to determine. To what tribe the mummies
once belonged no one can tell. The object in thus pre-
serving the bodies is also shrouded in mystery. Asa
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agreed upon that
submitted by Si-
mons Brothers, of
Philadelphia, and
its cost will be
$2,000. The de-.
sign represents on
the head of the
pommel the coat
of arms of the
Stateof New Jer-
sey, while on the
collar of the pom-
mel will be raised
letters and enam-
eled flags crossed,
being the em-
blems of the rank
of Captain and of
Rear-Admiral, sig-
nifying the fact
that at the begin-
ning of the war
Sampson was a
Captain and a
Rear - Admiral at
its close. The
grip will be made
of shark’s skin
wrapped with
gold wire with
forty-eight stars,
each star being
set with a dia-
mond. The guard,
top, and bottom
will terminate
with dolphins’
heads with ruby
eves, the ruby be-
ing the natal stone
of the Rear-Ad-
miral. Thesleeves
of the scabbard are to be of gold and the rings.are
municipal fasces held to the sleeve by ship’s cables.
The monogram will be made of diamonds. The belt
will be etched, showing the position of the American
fleet in front of Santiago.

PASSENGER fare on the new Congo railroad is 334
cents per mile.




MARcH 25, 189g.

AN IMPROVEMENT IN WRENCHES.

The wrench which forms the subject of our engrav-
ing is provided with adjustable jaws which may be set
to the nut merely by the movement of the wrench-
handle, in contradistinction to being operated by the
movement of a screw.

The handle of the wrench is formed with a slot in
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KLATT AND BRODERICK'S IMPROVEMENT IN
WRENCHES,

which moves a button attached to a sliding block. To
the block a rod is secured which is surrounded by a
coiled spring pressing against a double stop-pawl.

Pivoted on the end of the handle adjacent to the
pawl is the main jaw of the wrench, on which the ad-
justing-jaw slides. On the main jaw, concentric with
its pivot, segmental ratchets are formed which coact
with the double pawl to hold the main jaw in the de-
sired position. The adjusting-jaw is connected with
the handle by means of links.

When the wrench has its partsin the position shown
in the perspective view, the adjusting-jaw will be
pushed by its links as near as possible to the main jaw ;
and the wrench will then be in position to grip the
smallest sized nuts. When the wrench has its parts in
the position shown in full lines in the partial sectional
view, the jaws are opened to a larger capacity. Inorder
to adjust the jaws to a nut, the wrench, when in the po-
sition shown in the sectional view, is placed on the nut
and the handle turned toward the left, thus causing
the adjusting-jaw to be thrown by its links toward
the main jaw, and consequently closing both jaws on
the nut. The spring-pressed pawl in bearing on the
ratchets will hold the jaws in adjusted position. By
drawing back the button sliding in the handle, the
pawl may be drawn back to release the jaws.

The wrench has been patented by Reinhold Klatt
and Thomas M. Broderick, of Strong City, Kansas.

A SEWING-MACHINE GAGE.

The sewing-machine gage which we illustrate here-
with is a simple device designed to direct and locate
trimming or braid upon a fabric.

Fig. 1 is a perspective view of the gage in operative

| Ses S ST

A NOVEL GAGE FOR SEWING-MACHINES.

position, showing the relation of the gage to the ma-
terial to be guided and to the presser-foot of the ma-
chine. Fig. 2is a plan view of the gage. Fig.8 is a
perspective view of a spacing strip or slide adapted to
be used in connection with the device.

The gage consists of a base-plate and slide, both
being graduated and having intermeshing ribs and
slots controlling the direction of motion. The base
plate is held in place on the machine by a clamping
secrew which is made to pass through a slot in the
slide. Upon one end of the base-plate a head-plate,
slotted to receive the slide, is formed, which head-
plate serves to guide the outer edge of the trimming or
braid. At its end, the slide is formed with a flanged
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guide-plate which is carried over the inner edge of the
trimming.

In the operation of the device the base-plate and
slide are first adjusted to their proper positions and
are then clamped in place by means ot the screw,
the head and guide plates being in the positions pre-
viously mentioned.

When the material to be stitched is of such thickness
as to prevent its passing under the slide, it is intended
either to insert between the base-plate and slide, or to
substitute for the slide one or inore suitably ribbed
and slotted auxiliary slides of the general character
shown in Fig. 8, which insertion or substitution would
permit the ready passage of the material.

The device is the invention of Miss Susan Chatfield,
of 105 West Sixty-fourth Street, New York city.

The Volcano of the Paris Exposition.

The Paris Exposition will abound in interesting nov-
elties and concessions. One of the most curious will un-
doubtedly be the artificial volcano. We shall publish
an elevation and section of the same in our SUPPLE-
MENT. It will be constructed at Grenelle, on the banks
of the Seine. It will be 328 feet in height and 485 feet
in diameter. From these figures it will be seen that
the volcano will really be a mountain which visitors
will have an opportunity of climbing. The sides of
the mountain will be provided with shady roadways
and footpaths, so as to make the trip to the top very
agreeable. The framework of the volecano will require
no less than 18,000,000 pounds of iron and steel for its
construction. The earth which covers the framework
will be real turf, in order that the mountain may pre-
sent a verdant appearance. A roadway 25 feet in
width will wind spirally up to a level of 240 feet, and
will be decorated with climbing plants which here and
there will form beautiful bowers, galleries, or simple
arbors. At 120 feet from the bottom it will give access
to a cireular platformn 30 feet wide and 1,000 feet in cir-
cumference. It will be called the ** Alley of the Twen-
tieth Century.” At 240 feet the read will lead to an-
other platform 30 feet in width, but only 328 feet in
circumnference. This will be named the ** Franco-Rus-
sian Alley.” Vegetation will be so arranged that visi-
tors will pass from the splendid flora of the Mediter-
ranean to the stunted shrubs found on craters. The
paths will lead to the various restaurants, cafés, con-
cert halls, etc. There will also be a reproduction of
Dante’s * Inferno.” A cable railway will start from
the base and will take passengers up to the Franco-
Russian Alley. The summit will always be surmount-
ed by a cloud of smoke in the evening, three eruptions
will take place at fixed hours, and visitors will be able
to see an imitation lava flow which will doubtless
prove very interesting.
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The Eclipse of 1900.

The Eclipse Committee, with Mr. Simon Newcomb
as chairman, is now gathering information regarding
the intended observation of the total eclipse of the sun
which will oceur in 1900, along the line reaching north-
east from New Orleans to Norfolk, and thence across
the Atlantic to Spain and Algeria. The totality is
but brief in duration ; still it is expected that many
observers will take part, although fewer observations
can be made than if a longer duration were available.
Observers will, says The Nation, probably prefer the
stations east of the Alleghenies, as to the west of those
mountains the duration will range from 1 minute 30
seconds, near the mountains, to 1 minute 13 seconds,
near New Orleans, where the sun will be much nearer
the eastern horizon. The circular of the committee
invites the co-operation of astronomers generally as to
the measures to be taken.

—_— > —
A DROP-ACTUATING MECHANISM FOR SEED-
PLANTERS.

A simple device has been invented by Peter W.
Jeppesen, of Bloomfield, Neb., which is designed to
operate automatically the dropping mechanism of
corn-planters and similar agricultural machines, by
the rotation of the wheels which carry the planter. Of
our illustrations. Fig. 1 is a top plan view of one side
of a corn-planter, showing the mechanismn attached to
the machine, and Fig. 2 is a perspective view of a bell-
crank lever used toactuate the drop mechanism. On the
planter-axle a wheel is mounted, which is provided
with removable pins, upon the number of which the
frequency of the seed-drop depends. This actuating-
wheel may be mounted to turn with the axle; orit
may be loosely held and rotated whenever desired by
means of a cluteh. In either construction the actuat-
ing wheel is grooved to receive a ring connected by a
link with an operating-lever in reach of the driver’s
hand. The operating-lever is directly pivoted to a
block bolted on the planter-frame—a construction
which readily adapts the parts to most machines. The
block has an arm terminating in a notched segment,
capable of being engaged by a catch mounted on the
operating-lever and controlled by a handle in the usual
manner. By means of thisarrangement the actuating-
wheel may be shifted in and out of operative position.
Mounted upon the frameis a bell-crank lever (Fig. 2).

~p-
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One arm of the bell-crank is held in the path of the
pins on the actuating-wheel ; and the other arm is con-
nected with the oscillating or reciprocating bar of the
drop mechanism. When one of the pins on the actuat-
ing-wheel engages the arm of the bell-crank, the other
arm will be caused to operate the seed-drop. To re-
turn the bell-crank to its operative position after hav-
ing been thrown aside by a pin, a coiled spring is used
as shown in Fig. 2. The seed-dropping mechanism
may be of any desired form, the particular type em-
ployed not materially affecting the general construe-
tion of the actuating parts. The devices deseribed
may be attached to any planter already constructed :
they are simple in form, are readily controlled by the
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JEPPESEN’S DROP-ACTUATING MECHANISM FOR
SEED-PLANTERS.

driver, and are adjustable to permit a regular drop-
ping of the seed at any desired interval.

AN EFFICIENT FASTENER FOR STOCK-CARS.
The invention illustrated in the annexed engraving

.is a fastener for stock-cars, by means of which the

entrance for the cattle may be effectively closed. The
fastener consists particularly of an improved bolt and
keeper for holding the hasp which confines the usual
cattle-barrier or “ bull-bar,” as it is technically termed.

Fig. 1 shows the fastener in use. Fig. 2 is an eleva-
tion of the basp and keeper, with the bull-bar in sec-
tion. Fig. 3 is a perspective view of the keeper. Fig.
4 is a rear view of the keeper. Fig. 5is a perspective
view of the locking-bolt. The bull-bar, as illustrated
in Fig. 1, is received at one end by a socket formed in
a plate carried by one stanchion, and is removably
held at the other end by a hasp on the other stanchion,
the hasp being bent to conform with the shape of the
keeper, as shown in Fig. 2.

Referring to Figs. 3 and 4, it will be observed that
the keeper comprises a base formed with a tubular
portion. The base and tubular portion are provided
with longitudinal and transverse slots communicating
with the bore of the tubular portion and with a gap
adapted to receive a staple on the hasp. The bolt,
which coacts with the keeper to lock the bull-bar,
consists of a main part and of a handle, by meaus
of which it is operated. The main part slides and
turns in the bore of the tubular part of the keeper,
the end of the part serving to cross the gap in the
tubular portion, to hold the staple. A lug is formed
on the main part of the bolt, and is capable of
being worked through the irregular passage formed by
the longitudinal and transverse slots of the keeper in
order to lock and release the bolt. The peculiar forms

PEARSON’S FASTENER FOR STOCK-CARS.

of the keeper and of the bolt render it impossible
for the bull-bar to become accidentally unlocked
after the bolt has been once turned and shifted in place.
The fastener has been patented by the inventor, Mr.
John C. Pearson. Pocatello. Idaho.
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SOME NOTABLE GERMAN ARCH BRIDGES.

During the past few years German engineers have
shown great activity in the matter of bridge construe-
tion, and some of the longest and, architecturally con-
sidered, most beautiful bridges in the world have
recently been erected in various parts of the German
empire. The particular form adopted has been that
of the arch, a type which lends itself admirably to sue-
cessful architectural treatment, and it is needless to
say that a people so instinet with true @sthetic per-
ception as the Germans were certain to produce results
that would be very gratifying to the eye of the critic.
At the same time these great bridges are characterized
by ample strength and rigidity—features which are
closely associated with the short panel lengths and
riveted connections which are a characteristic of most
German bridge work.

We have prepared a list of the fourteen longest steel
arch bridges in the world, from which it will be seen
that, while the longest arch is located in this country,
the Germans have recently constructed the second and
third longest, while three other of their bridgesare to be
counted among the first eleven big arches of the world.

Name and Location of Bridge.

Niagara, U. S. A ... .. tiiititersnecrretecissnnces cnnn
Rhine bridge, Bonn. Germany ...
Rhine bndge Dusseldorf, Germany
Luis I., Oporto, Portugal..
Mungsten, Germany.... .....cee... 000
Grand Trunk, Niagara, U.S. A.......c.ce00e & B 0OB0 00060000
Garabit, France....... ....... o
Levensau, Germany.
Pia Maria, Portugal.
St. Louis. U.S. A ..
Grunentbal, Ge"many
Washmgton New YOrK.uee.voeeeireoeosesececeannanes vonn
Paderno, T1aly .......ccee ceeriiiinernenananeenien e
Rochester Drivmg PATK..eiveeeneennnannann

The longest span is that recently opened across the
Niagara River to replace
the wrecked suspension

Span in Feet.
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clear width of each footpath is 6'5 feet, while the
width from handrail to handrail is 33'5 feet. It will
be seen that the arches intersect the roadway, divid-
ing the latter into three approximately equal portions.

The most noticeable and original feature of the de-
sign is the method of providing for the wind strains and
of supporting the roadway. Instead of placing the wind
bracing in the floor of the bridge, and supporting the
floor directly, by means of vertical supports upon the
upper chords of the arches, Prof. Krohn ‘has provided
a strong, lateral, overhead truss, which extends from
abutment to abutment. Vertical posts extend fromn this
trusstothearchbeneathateachpanel point,and instead
of the floor beams being riveted at their ends to these
posts, as would be done in American practice, they are
hung, by means of heavy gussets fromn the panel points
of the lateral wind truss, by means of web plates, which
are riveted to both the struts of the wind truss and
the tops of the vertical posts above mentioned.

T'o American eyes, this looks like a rather costly and
indirect method of construction, and we must confess
that the ordinary method of supporting the roadway,
as carried out in the Grunenthal bridge, appears to
be more satisfactory. We presume, however, that Prof.
Krohn wished to avoid the bending strains which would
be induced in the vertical posts if the floor beains had
been riveted to them in the usual manner. In that
portion of the arches below the floor the swaybracing is
worked in between the arch trusses and the vertical
posts, but in that portion of the arches above the floor
the windbracing takes the form of massive plate knee-
braces, which may be clearly seen in the view looking
through the bridge on the roadway.

The Grunenthal bridge is a particularly graceful
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Magazines for the Navy.

More than $1,000,000 will be shortly expended for
the construction of the magazines and factories where
the high explosives and ammunition used in the navy
are to be manufactured and stored. A Board of
Officers was appointed to view the sites submitted.
Now that funds are available, no time will be lost in
securing the necessary land and beginning the erection
of buildings. One of the new magazines will be built
on the Palisades, near Edgewater, almost opposite
Grant’s tomb, on the Hudson River. It will have a
frontage of several hundred feet on the Hudson River,
and will extend to the cliffs. The buildings will be
erected in a secluded place, away from factories and
other structures. Now the Navy Department has one
small magazine near New York. Thisis at Fort Lafa-
yette, at the Narrows It is not only a very exposed
position, but it is also too small for the purpose and is
under the jurisdiction of the Army authorities, which is
another reason why the Navy Department should have
their own magazines. New York is the chief distribut-
ing point, and most of the ammunition during the
late war was sent to the ships from there. Ammuni-
tion is extremely expensive to transport and handle,
owing to its weight and its explosive nature; so
that all possible economy should be effected in hand-
ling it.

The new magazine and factory in New York will be
a great improvement over those now owned by the
United States. Buildings will be erected for the stor-
ing of ammunition, as well as a laboratory for testing
materials for guns and torpedoes. There will also be
a building used for experimental work and a large
plant for the manufacture of all kinds of powder. The

- buildings will be of solid
construction, iron, steel,

bridge. It has a length of
868 feet and is over thirty
per cent longer than any
other arch in existence.

The next largest arch is
the Rhine bridge at Bonn,
Germany, which consists
of two shore spans of 133
feet and a great central
arch of 6133 feet span.
The roadway is carried
above the shore spans,
and is suspended from the
panel-points of the main
arch. The shore abut-
ments and the river piers
are treated with careful
attention to architectural
effect, and the whole de-
sign is remarkably well
balanced and appropriate.
Illustrations and a more
detailed description of the
bridge will be found in the
SCIENTIFIC AMERICAN
SUPPLEMENT of March 11,
1899.

The two-arch bridgeover
the Rhine at Diisseldorf,
illustrated in the SUPPLE-
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and stone being used.
Several piers will also be
built and the river is to be
dredged at this point, so
that large battleships can
tie up at the piers and
ammunition can be taken
directly from the store-
houses and placed in the
magazines of the vessels.
This will eutirely do away
with the expense and delay
of handling charged shells.
It will also avert the
dangers surrounding re-
shipment. According to
The New York Times, the
plans will call for tracks to
be laid from the store-
houses to the wharves.
Tracks will also connect
with the several railroads
whose terminals are in the
vicinity of the plant. The
buildings are to be equip-
ped with the latest and
most improved appliances.
It is the intention of the
engineers to make this
plant the most complete
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of its kind in the world.

is a larger structure than
that at Bonn, although
neither of the spans is as
long as the single large span of the former bridge.
They are 5945 feet in length and of practically the
same construction as at Bonn, consisting of two
arched trusses with a roadway suspended from the
panel points. The upper and lower chords of each
truss are not parallel with each other, the trusses
being considerably shallower at the erown than at
the ends, and the deepening at the piers harmonizes
well with the massive character of the piers them-
selves. These bridges were designed and built by Prof.
Reinhold Krohn, who is well known in the foremost
engineering circles of this and the old country. Arches
of this type have been very favorably received in
Germany, as witness the bridges across the Rhine, at
Worms, and across the Elbe, at Harburg. The rapidity
with which open hearth steel has taken the place
of wrought iron in German bridge construction is
largely due to the influence and labors of Prof. Krohn.

Our illustrations, for which we are indebted to Fritz
Miiller von der Werra, C.E., of this city, show two
other notable irch bridges of recent construction ;
both of which span the Kiel Canal, one at Levensau
and the other at Grunenthal. The Levensau bridge,
which consists of a single graceful arch of 536 feet, was
designed by the same Prof. Krohn who was respon-
sible for the Bonn and Diisseldorf bridges. The canal
at this point, i\ will be seen, is curved, and to compen-
sate for the curvature (which has a radius of 3.280
feet) and allow ample room for shipping to navigate
the turn, the canal is increased in width by 46 feet.
The floor of the bridge is designed to accommodate
both wagon, street car, and foot passenger travel.
The clear width of the wagon road is 27 feet and the

ROADWAY AND OVERHEAD WIND TRUSS OF THE LEVENSAU BRIDGE.

arch of crescent form, with a span of 511°7 feet. Unlike
the arch trusses of the Levensau bridge, which are
vertical, those of the Grunenthal arch have a batter
toward each other. The floor provides for a wagon
road and two foot paths, the roadway, 21°3 feet in
width, being in the center between the arch trusses
and the foot paths on the outside of them. The total
width of the bridge is 43'4 feet and the height of the
roadway above the canal is 1377 feet. At the center
the trusses have a depth of 1344 feet, and they taper
toward the skew backs, where they round in to a
depth of 3'8 feet. The upper chord of each truss has
a radius of 492 feet, the lower chord a radius of 4428
feet.

As in the Levensau bridge, the roadway intersects
the arches. The lateral bracing is carried in the lower
chord of the arch as far as the point of intersection
with the roadway, when it is continued in the road-
way. Swaybracing is placed between the trusses
where they rise sufficiently above the roadway to per-
mit it. Windbracing is also worked in the roadway
between the point of its intersection with the arch and
the piers.

A Russian Ralilway Agency in the United
States.

According to press dispatches from St. Petersburg,
it is stated that in view of the extent to which Ameri-
can manufacturers are now supplying railway ma-
terial to Russia, that government will establish an
agency in New York for the purpose of issuing and re-
gistering contracts. It is possible that sub-agencies
may be established at either Chicago or Philadelphia.
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When finished and ready
for work, it is expected to
be able to manufacture
sufficient explosives for the entire navy and to have
a capacity for assembling nearly all the fixed am-
munition and charged shells needed. An Ordnance
Officer says: ‘‘The war told us our needs and proved
that the government should own its own plants, and
New York is the place where the largest and best
magazines should be built.” When asked whether
there would be any danger to the surrounding country,
the officer said: ‘“We have handled many thousand
tons of explosives during the past thirty years, and
have not in that time had any accidents.” The plant
will be away from towns and in the most secluded
place. There will be no factories or other dangerous
buildings near, and the buildings to be constructed will
be as nearly fireproof as possible. The plant on the
Hudson River will cost about $600,000. It is expected
that work will be begun within the next few months.

Another plant, which will be somewhat smaller, is to
be erected at the Naval Proving Ground, Indian Head,
a few miles below Washington. The main feature of
this plant will be the factory for the manufacture of
explosives, the greater part of which will be smokeless
powder. Like the plant to be erected at New York,
all modern machinery and appliances will be used, and
as far as possible, power and heat will be obtained by
means of electricity. This plant will cost about
$400,000, and it is expected it will be completed Janu-
ary 1, 1900. More than $100,000 has been expended
for new machinery and instruments that were used in
handling ammnunition in the magazines at Fort Lafa-
yette, and, so far as can be learned at present, it is the
purpose of the Navy Department to continue to ope-
rate the plant in conjunction with the others.
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Sorrespondence.

Sulphur Flies.
To the Editor of the SCIENTIFIC AMERICAN :

The Mountain Copper Company, Limited, whose
furnaces are six miles west of here, mine androast from
one thousand to twelve hundred tons of ore a day. The
ore is composed of iron and copper sulphides carrying
eight per cent copper and forty-four per cent sulphur
besides gold and silver values. This ore is brought
from the mine on the railroad and dumped in piles
fourteen feet wide, six feet high, and two hundred feet
long, sufficient wood to start it burning being placed
in the bottom. It is then fired and left to burn for
thirty days, when the roasted product goes to the blast
furnace for smelting into matte. During the roasting
process the sulphurous acid fumes evolved are so dense
that respiration is almost impossible in their vicinity,
and a coating of sulphur two inches thick is often
formed on the outside of the heaps. After the heaps
have been fired and the roasting well under way, there
is a species of fly about the size of a large horse fly,
having a gray body and a proboscis identical with the
horse fly, that takes up his abode in these steaming,
smoking heaps, and apparently lives and breeds in
them. The lower portions of the heaps fairly swarm
with them, and at night the workimen are compelled to
wear netting over their faces, and gloves to resist their
attacks, their bites being quite poisonous. For the
want of a better namne, the miners will call them sul-
phur flies. They seem to thrive in the densest fumes
which are irrespirable to a human being. Isany such
insect known to any other locality ? They were never
known here until the smelting operations commenced
somne three years ago. GEORGE A. FITCH.

Redding, Cal.

[We asked the opinion of Dr. L. O. Howard, Ento-
mologist of the United States Departiment of Agricul-
ture, in regard to this matter, who states that the oc-
currence is very unusual and that he had never heard
of anything of the kind. He intends to investigate the
matter.—ED. S. A.]

-

The Economy of High Pressure Steam,
To the Editor of the SCIENTIFIC AMERICAN :

The economy of steam at high pressure is dependent
upon the fact that the total heat of steam generated
at high pressure is but little mmere than that of steam
generated at low pressure. It is worthy of note that
James Watt partly understood this property of steam.
He, however, was wrong in believing that the total
heat necessary to change water at zero tempera-
ture to steam at any temperature was constant. The
total heat of steam increases with the pressure, but not
so rapidly as that pressure, nor does it even bear a
constant ratio to it. It is evident, from what has
been said, that any increase in pressure will not be
accompanied by as rapid an increase in number of
heat units ; hence the economy of high pressure.

A few examples will bring this out more clearly. If a
pound of water at 70° F. be converted into steam at 50
Ib. pressure, a certain amount of heat is necessary to
effect this change. Now, 1 1b. of steam at 100 Ib. pres-
sure could do considerably more work than the same
weight of steam at 50 lb. could do, but an examina-
tion of formule shows that the total heat of the steam
at 100 lb. pressure is but little more than that of the
steam at 50 lb. pressure.

Let us now insert these pressures in the formula
showing the temperature of steam at different pres-

sures:
2938°16

—— — 37185
6199 — log p
in which t = temperature of the steam in degrees F.
and p = pressure in pounds.

Logarithm 50 = 1699 and 100 = 2:000. Solving, we
find the temperature to be 281'07° at 50 lb. pressure
and 327'86° at 100 lb. pressure. E

Let us now put these values in the formula for the
determination of the total heat of steam at different
temperatures :

H = 10917 + 0305 (t — 32°)
in which H = number of heat units and t = tempera-
ture of steam in degrees F.

Solving, we find total heat of steain at 281° to be
11664 heat units, and at 328° to be 1180'5 heat units;
but, as we started with water of 70° F., in one case we
have used 11664 — 70 = 10964 heat units, and in the
other 11805 — 70 = 1110'5 heat units.

Hence the extra 50 lb. pressure only required 1110-5 —
10964 = 14'1 extra units. HARRY STRATTON.

Tiffin, O.

s

IT may not be well known that there are a number
of aeronautical journals published. L’Aeronaute and
La France Aerienne are both published in Paris. The
Zeitschrift fiir Luftschiffahrt is published at Berlin,
and the Illustrirte Aeronautische Mittheilungen at
Strasburg. The Aeronautical Journal is published
by the Aeronautical Society of Great Britain, at Lon-
don,
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Miscellaneous Notes and Receipts.

In order to tone silver pictures deep black, the fol-
lowing receipt is very useful, owing to its simplicity
and reliability. Dissolve 1 gramme of gold chloride,
15 gramme of uranic nitrate and 15 grammes of borax
in 2,000 grammes of water. After being toned, the pie-
tures must be specially fixed, since a durable toning-
fixing bath cannot be produced when using the above
chemicals.—Technische Berichte.

A new style of shoes has appeared of late. The con-
nection between soles and uppers is not effected in the
customary manner, but both are screwed together in
such a manner that the screw-heads arein the interior,
while the screw-ends become riveted by wearing the
shoes, so that an undesigned loosening of the sole is
impossible, while the simnplest connection imaginable
of soleand vamp is thus created.—Technische Berichte.

To Dye Billiard Balls Red.—As soon as the ivory
ball is finished it is laid in a vessel and covered with
water. For one billiard ball the admixture of two tea-
spoonfuls of vinegar and one gramme of aniline red
is sufficient. For a deep red take coralline, for ama-
ranth use eosine, for crimson fuchsine is employed.
‘When the ball has the desired shade, it is rinsed off
with clear waterr and, after drying, polished with soap
and Vienna lime.—Deutsche Tischler Zeitung.

The Cracking of Crucibles.—The cause of the fre-
quent cracking of crucibles may be traced to the fact
that the walls contain moisture. With quick heating
the same is transformed into steam, which cannot
escape quickly enough, and, in consequence of over-
heating, takes on a tension, which finally the walls of
the crucible can no longer resist, thus causing the
cracking at the largest diameter. In order to guard
against this evil, it is advisable to heat the ecrucible
slowly before use, so that the moisture held in its walls
can evaporate. This previous heating should be done,
even if the crucible is well dried out, not having been
used for melting, but kept in damp and cold rooms.—
Die Edelmetall Industrie.

A New Use tor Electric Vehicles.—A case was re-
ported recently of a clever application of the electric
storage battery of an automobile described as follows :
A woman had received a complicated fracture of her
arm, too complex for the physician to accurately locate.
He then decided to make use of a Roentgen ray ap-
paratus for this purpose, but found the patient too
weak to be removed. He obtained the apparatus, but,
having no source of electricity convenient to operate it,
called an electric cab by telephone. The current from
the battery in the cab was conducted to the apparatus
by special wires which successfully operated it and en-
abled the physician by the usual observations to locate
the fracture in the arm and set the latter quickly.

It is said improvements are to be introduced in these
vehicles whereby they can be made immediately ser-
viceable to doctors in emergency cases.

Lacquers and Varnishes.—A good, cheap priming var-
nish for furniture consists of shellac 60 grammes, Bur-
gundy pitech (white resin) 60 gramines, and § good rec-
tified aleohol. With this mixture the article is treated
in a warm, dry room. A good black ground can be
produced by grinding fine ivory black with a sufficient
quantity of spirit shellac varnish in a stone dish, using
a pestle, until a perfectly fine black varnish is pro-
duced. In order toobtain other shades, the light var-
nish is mixed and ground with a quantity of a suitable
pigment, such as vermilion or Indian red for red;
chrome green or Prussian blue and chrome yellow for
green; Prussian blue, ultramarine,’or indigo for blue;
chromeyellowfor yellow, ete. Black is the color mostly
employed ; the following recipes being productive of a
nice black ground:

1. Asphaltum, 1 part ; copaiva balsam, 2 parts; and
oil of turpentine as required. The asphalt is melted
over the fire and mixed with the balsam, which has
previously been separately heated; then take the
whole from the fire and mix with oil of turpentine.

2. Moisten good lamp black with oil of turpentine,
grind both together in a fine mortar, add a sufficient
quantity of ordinary copal varnish and grind it all
thoroughly.

3. Asphaltum, 90 grammes; oil varnish, 414 liters ;
burnt umber, 120 grammes : and oil of turpentine as
required. Melt the asphalt. stir it into the oil varnish,
which has likewise been heated, add the umber and
gradually the oil of turpentine. The following formula
is said to produce an especially fine black appearance:
Amber, 360 grammes; purified asphalt, 60 grammes ;
oil varnish, 0-1 liter; resin, 60 gramimes; oil of turpen-
tine, 480 grammes. Umber, asphalt and resin are care-
fully melted together, then the hot oil is added and all
is again stirred up carefully and mixed with oil of tur-
pentine after cooling. White priming varnish is pre-
pared from copal varnish and zine white or starch flour.
The number of varnish coatings varies from 1 to 6 or
more, but each layer must be perfectly hard before the
next one is put on. The last coat, as a rule, consists of
pale varnish without pigment and for valuable articles
is subsequently polished with soft leather and tripoli,
while for ordinary goods the gloss obtained in the

.enamel oven is sufficient.—Polytechnisches Notizblatt.
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Science Notes,
The sewers of Paris are now being searched for
treasures, owing to the recent discovery by workmen
of a bundle containing $120,000 in securities.

‘“The latest American idea for the sheathing of ves-
sels to prevent fouling and corrosion is to sheath them
with glass plates, which is said to be entirely feasible.”
The above item is from The Engineer, of London.
While this may be true, we have heard nothing about
it, and it sounds suspiciously like paper bicycles and
other things of like order, which seem to exist only in
the minds of newspaper reporters.

The British Eastern Australasian and China Tele-
graph Company filed a claim with the State Depart-
ment of the United States for $36,000 damages for cut-
ting its cable by Admiral Dewey at Manila last May.
The United States Attorney-General has now rendered
a decision finding that, according to international law,
there was no ground for a.claimn for indemnity where
a military commander cuts a cable within the territo-
rial waters of an enemy.

Petit Bleu, of Brussels, recently had a curious ex-
perience in which it was shown that no one is indis-
pensable in this world. The compositors having struck,
the text accompanying the illustrations was written
out on the typewriter; then the typewritten sheets
and the copy for the pictures were pasted on large
sheets of cardboard and the whole was reduced by
photography to the required size. From this negative
a photo-engraving was made from which the paper
was printed.

The authorities of the Southern Metropolitan Gas
Company, an English corporation, have added work-
ingmen directors to the board of the company. The
report stated that the profit sharing system, which
was introduced in 1889, continues to justify its exist-
ence, as it induces a generally intelligent interest in
the welfare of the company on the part of its officers
and men. Two of the workmen were elected by the
workmen shareholders to sit on the board, and the
result so far has proved very satisfactory.

According to The Medical Sentinel, it has been as-
certained by careful observation that certain families
in a village of St. Ourn, France, enjoy absolute im-
munity from tuberculosis. They are gardeners of ex-
cellent habits who intermarry among themselves and
keep apart from the immigrant laborers. The latter
suffer severely from the disease. It is considered pro-
bable that hygienic conditions are not the sole cause
of the difference, hut that by a kind of natural selec-
tion a race immune from tuberculosis has been de-
veloped.

Caisson disease, or compressed air disease, is a malady
which is often contracted by those who are engaged in
engineering work in positions where they are subjected
to great air pressure. Dr. Thomas Oliver has ob-
served several cases of this kind, and he has arrived
at the conclusion that the symptomsare best explained
by the theory that the malady is due to inereased
solution by the blood of the gases met with it in com-
pressed air, and the liberation of these gases during
decompression. The increased solution of the gases is
due, of course, to the greater pressure upon the person
of the caisson worker.

The old ‘‘Physic Garden,” at Chelsea, which was
leased to the * Apothecaries’ Company” in 1673, and
presented to them by Sir Hans Sloane in 1722, is to be
placed under a Committee of Societies and the garden
is to be maintained for promoting the study of botany
with special regard to the requirements of general
education, scientific instruction, and research in sys-
tematic botany, vegetable physiology, and instruction
in pharmacy, as concerns the culture of medicinal
plants. New offices, lecture rooms, and laboratories
are to be provided. The old * Physic Garden” was
one of the oldest, if not the oldest, botanical garden
in the world, and is of considerable historical import-
ance.

We were much surprised the other day in looking
over the *“R. I. B. A. Calendar,” the official publication
of the Royal Institute of British Architects, to find
that a ‘‘water finder’s” advertisement had been ad-
mitted into the annual of that conservative society.
The fallacy of the divining rod has been demonstrated
many times by scientists, but it appears to be not at
all well understood in England. The advertisement
goes on to say that, if anyone desires to have water
discovered, ‘‘you cannot do better than engage the
service of the well-known water finder, who under-
takes to search for water for any parties required in any
part of the country and to carry out the work, if de-
sired. by special agreement. No water, no pay.” The
last few words are comforting, but, if we mistake not,
a badly advised English municipality recently had to
pay a considerable sum out of their pockets to an
alleged water finder who found no water supply. Un-
fortunately, we believe that this decision has now been
reversed on the flimsiest of technical grounds. The
divining rod myth should be exploded by this tiine,
and those who attempt to obtain money by its use
should be severely punished. p
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THE ELECTRIC CAB SERVICE OF NEW YORK
CITY.

The success of the electric cab on the streets of our
city is one of the most significant facts in matters of
city transportation. After meeting the preliminary
difficulties and discouragements which are inseparable
from a new enterprise of this kind, the electric cab has
taken its place as a popular means of travel. Dur-
ing the latter part of 1898 there were sixty-two cabs
and broughams in commission, and there are now fully
one hundred of these vehicles in service.

The central station, of which we show several illus-
trations, is located on Broadvray, between Fifty-second
and Fifty-third Streets, and it occupies a building for-

Scientific Qmerican,

Before giving a deseription in detail of the general
equipment of the station, it would be well to deseribe
the construction of the cabs or broughams, several of
which are shown in our various illustrations. In gen-
eral appearance the body of the hansom cabs and the
broughams resembles those of the standard variety,
and the designers of the new vehicles have shown good
judgment in endeavoring to make the new vehicles as
inconspicuous and as familiar to the public as possible.

After considerable experiment with both kinds of
tires, the company has decided in favor
of 5-inch pneumatic tires in preference
to solid tires 3 inches in diameter,
The latest pattern of wheel consists of
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tween the frames and the motors. In the electric cabs,
or hansoms, as they should properly be called, the
driver is seated behind the carriage proper, and above
a special compartment which serves to hold the battery.
In the brougham, the battery compartment and the
driver oceupy the front of the vehicle. The steering is

done by a steering-lever which has a motion forward
and backward, while within easy reach of the driver
are the controller switch and the reversing switch.
The latter has an interlocking arrangement which pre-

RELOADING AN ELECTRIC BROUGHAM.

Discharged battery has been withdrawn to table and carried to the right, and hydraulic ram is

thrusting new battery into the brougham,

Charging

merly used as a bieycle academy, which has a frontage
of 75 feet on each thoroughfare and is 200 feet in
length, extending the full depth of the block. The
Broadway front of the building is devoted to the offices
of the company, the room for the drivers and the re-
pair shop, while the rest of the floor is given up to the
charging platforms, the battery room, and the storage
of vehicles which are in reserve ready charged for use
on the streets. The upper floor of the building is de-
voted to the storage of vehicles not in use and serves
also as an erecting and repair shop. Elevators are
provided for lifting the batteries and general material
to this floor,

THE CHARGING TABLES.
Electric crane has just picked up a fresh battery.

(3

THE ELECTRIC CAB SERVICE OF NEW YORK.
Platform—Cab in position, electric crane bringing up fresh battery from the rear.

two 14-inch stamped and dished steel plates which are
bolted to the hubs with their convex faces outward
and converge toward the rims, thereby forming a hol-
low, disk-shaped wheel center. The diameter of the
wheels is 36 inches ; the tires are ordinarily pumped up
to a pressure of 60 pounds to the square inch, although
pressures as high as 100 and 150 pounds to the square
inch have been tried experimentally.

The cabs are driven by two Westinghouse water-
proof, ironclad motors capable of exerting four horse
power combined. They are geared in a manner simi-
lar to that in use for railroad motors. Flexibility is ob-
tained by interposing rubber cushions and springs be-
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vents the motors from being reversed until the speed
has been reduced to nothing. The controller provides
for speeds of 6, 9, and 15 miles per hour, and the revers-
ing switech, which is operated by the foot, is normally
in the go-ahead position. There is alsoan emergency
switch which shuts off the whole current on being
kicked by the driver’s foot. When this switch has
been opened, it is in such a condition that no passerby
can possibly turn on the current.

As we have already stated, the charging of the bat-
teries and the reloading of the electric vehicles is done
on the main floor of the building. The batteries have
sufficient capacity. to run the cabs for a distance of




MARrcH 25, 1899.

from 25 to 30 miles, at the normal rate of speed ot
about 8 miles per hour. The vehicles are of two classes
—those which are maintained continuously upon the
streets and those which are kept at the station sub-
jeet to calls. The former class returns to the sta-
tion for charging before the batteries show signs of ex-
haustion, while the station cabs are recharged every
time they return from service. Entrance is had to the
charging-room by an entrance at the right-hand side
of the Broadway front, and the cabs leave the station
by means of another door at the left of the building.
There are two charging platforms, with a starter’s
office located between them, as shown in our illustra-
tions. The cab is backed onto platforms and
adjusted upon them both laterally and verti-
cally by means of hydraulic rams, which brings
it into the correct position to receive a fresh
battery. On each side of the charging plat-
form is a lateral adjusting-bar, operated by a
pair of horizontal hydraulic rams. The adjust-
ing bars are of the same height as the hubs of
the wheels. As soon as the cab has been
backed on the platform, the bars move forward
from opposite sides and align the cab with
great accuracy opposite the loading table for
the batteries. Other hydraulic rams beneath
the platform raise the cab, so that the floor of
the battery chamber in the cab shall be exactly
on a level with the table. A hydraulic ram
on the opposite side of the table now moves
forward, and, by means of a grappling device,
withdraws the discharged battery onto the
table. The table consists of several sections,
and it is capable of transverse movement across
the battery room. After the empty battery
has been deposited, the table moves trans-
versely the width of one section, thereby re-
moving the spent battery and bringing a
charged battery in front of the cab. The hy-
draulic ram now moves forward and thrusts
the battery into the cab, where it is automatically
brought into contact with tlie wiring to the motors.

The charging of the batteries is done upon eight
rows of tables which extend down the length of the
charging room. The empty batteries are carried to
these tables and the charged batteries are taken from
them to the cabs by means of an overhead electric
traveling crane. After the battery has been with-
drawn from the cab to the transfer table (which is
really an endless traveling link belt electrically ope-
rated) it is carried laterally by the table into line with
the particular row of tables desired, when it is picked
up by means of four hooks which are let down from
the electric traveling crane, raised to the desired
height, and then carried down the room by the crane
and deposited in place. The operation is reversed in
transferring the charged batteries to the cabs. The
traveling crane is completely controlled in all its
motions by an operators who stands in an operating
cab suspended at the mid-length of the crane, and
which travels with it throughout the full length of the
room.

The electric cabs have proved to be particularly
popular for certain classes of work. Physicians and
all who have occasion to make hurried journeys are
very frequent and
constant patrons of
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A CURIOUS CASE OF ABNORMAL DEVELOPMENT
IN A RATTLESNAKE.

The photograph which we present herewith was
sent to us by Dr. R. Menger, of San Antonio, Tex., and
is a lifelike representation of the head of the much
dreaded rattlesnake, the Crotalus horridus. The
original reptile was a very large rattlesnake and was
killed by a friend of Dr. Menger in the hills of Helotes,
about eighteen miles northwest of San Antonio. The.
rattles and the head of this snake were presented to
himm and he prepared the fangs, ete., to show their
relation to the poison glands. The head was supplied

with four fangs, two tull grown and two others near

ABNORMAL DEVELOPMENT OF A RATTILESNAKE'S FANGS.

them in the front region of the upper jaw. The ex-
posure was taken by lamplight. The fact of the snake
having four fangs is interesting. In all rattlesnakes
there are, besides the poison fangs, rudimentary fangs
which, upon the loss of the old fangs, develop and
supply their place. In this case, however, the develop-
ment has been abnormal, and the second pair of fangs
have developed before any loss of the old fangs has
been sustained.

AN INTERESTING EXPLOSION OF GAS.

We have at different times referred to the danger of
explosion caused by escaping gas, and we have rarely
heard of a more complete ruin than that caused by an
explosion of gas at Fort Wayne, Ind., on February 26,
at the residence of Mrs. Mary Nichter, in which her
son was severely injured, and the house was almost
totally wrecked. The house was a two-story brick
building with an ordinary celiar below the ground
floor. A few days before the accident an inspector
fromn the gas ecompany made an examination of the
premises and pronounced everything to be all right.
It is believed that the frost coming out of the ground
caused a break in the pipe, disabling the service con-
nection and allowing the gas to escape into the cellar
through a duet in the
earth along the service

the new service,
while there are
several of the cabs
that are retained by
business men who
find it more con-
venient and even
more expeditious to
go * down town” by
electric cab than by
the other means of
travel. T he cabs,
moreover, have
proved in the recent
snowstorms that
they can keep going
long after the horse-
driven cabs have
given up the at-
tempt. We are in-
debted to Mr. G. H.
Condict, the chief
engineer of the com-
pany, for courtesies extended in the preparation of
this article.

P

A WRITER in The Medical Age says that typhoid fever
patients should not be filled up with milk, which is
administered as liquid food; for, while it seems to
have the form of liquid, yet, as a food, it is not liquid,
but solid. The article states that bread and butter,
mashed potatoes, or even pumpkin pie are not capable
of filling the small intestines with such immense indi-
gestible boluses of substance as result from milk. It
is also a fine culture medium, and it is marvelous to
see how rapidly bacteria are propagated in it.

-

FRONT OF HOUSE WRECKED BY GAS EXPLOSION.

pipe. The boy went

down into the ecellar, and, on reaching the bottom of
the steps, struck a matech with which to light a can:
dle. Instantly there was a blindiug flash, followed
by a tremendous explosion. The cellar must have
been almost entirely filled with escaping gas. With a
splintering crash the kitchen floor was rent, the
walls of the house were pushed outward, falling in
heaps, and the interior of the house was instantly
transformed into an almost total wreck. Mrs. Nichter
and a younger son made their way painfully out of the
ruins, and, throwing the outside cellar door open, the
neighbors succeeded in rescuing her injured son, whose
clothing was in flames. The lad was wrapped in an
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overcoat, extinguishing the flames, and it was found
that he was severely burned, and he was removed to a
hospital. The explosion set fire to the house, but the
flames were promptly extinguished by the fire depart-
ment. The houses in the neighborhood were shaken
by the violence of the concussion; the south, west, and
north walls of the ruined house from foundation to
eaves were heaved outward, greater violence being
manifested near the ground. The east wall was alxo
destroyed, but does not appear to have been pushed
outward with so much force. Bricks were projected
through the shutters and glass of an adjoining house.
Above the first floor the brick walls were torn off from
the framework of lath and plaster. Portions
of the walls were sustained by windows, and
in some cases where the walls were destroyed
the glass in the windows was not shattered.
The main force of the explosion was upward.
The carpets in the sitting room were ripped
and raveled, furniture was demolished, and
scarcely anything on the ground floor was
spared destruction. On the second floor there
was also considerable destruction. The roof
was unsettled and had to be shored up by the
firemen. A freak of the explosion occurred in
the small pantry, where the dishes on the
shelves were not disturbed, although the wall
back of them was destroyed. This should be
a lesson to all. In case a gasleak is discovered,
if it is thought to be serious, all openings, such
as doors and windows, should be utilized to
permit of the escape of the gas. On no account
should a light of any kind be taken into a room
or building where the presence of gas is sus-
pected. We are indebted to Mr. August Zagel,
of Fort Wayne, for the photographs from
which our engravings were made.

The Berlin Geographical Congress.
The Geographical Congress which will be
held in Berlin at the end of September will be parti-
cularly important, in view of the practical geographical
work which the congress considers it desirable to under-
take. Beveral subjects will be brought before it. It is
proposed to introduce international uniformity in the
methodical treatment of the various subjects, such as
the problem of the tides, the conventional signs on
maps, the nomenclature and delimitation of oceans
and seas, the attachment of the scale to every map,
the mode of arranging meteorological tables, ete.
There are also suggestions for joint international work
in collecting materials of every kind referring to float-
ing ice, earthquakes, to the reclamation of arid lands,
ete., to the exploration of the Antarctic regions, and
to the execution of the international geographical
bibliography. It is probable that a very important
subject, which dates from the meeting at Berne, will
be finally disposed of at Berlin. Thisis Prof. Penck’s
well-known project for the construction of a map of
the world on the scale of 1 to 1,000,000. All papers and
proposals to the Congress will be submitted to the
Scientific Committee, whose decision, as a rule, will be
final. This will tend to prevent the programme of the
congress from being overcrowded. Propositions or
suggestions should be presented in writing before June
1, 1899, and should fully discuss the motives, and
should be accompanied by the statement of the ways
and means which may appear likely to lead to the ac-
complishment of the
scheme.

oo
Saluting a Phono-

cram,

It will be remem-
bered that Queen
Victoria spoke a
message of friend-
ship and good will
to the Emperor Me-
nelek, of Abyssinia,
after the recent vic-
tory in the Soudan.
The message cre-
ated a marked im-
pression on his
Majesty. The royal
words were deliv-
ered on a Sunday,
the phonograph
working excellent-
ly. The tones of her Majesty’s voice were repro-
duced with remarkable clearness, and Menelek was
so pleased that nothing would satisfy himm but to
hear the message at least a dozen times. First he
would listen to the words as they came from the
trumnpet of the phonograph, and then he would
use the ear tubes. When his curiosity and de-
light had been satisfied, he relapsed into solemn
silence, and ordered the royal salute and remained
standing while seventeen guns were fired. Menelek
himself has tried to send a message by the phono-
graph, so that he appreciates the difficulty of secur-
ing a satisfactory record.
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ANTIQUE CHAIN ARMOR IN THE CAUCQASUS
MOUNTAINS.
BY E, O. HOVEY.

The mountain defiles of the Caucasus ranges are so
deep and so completely isolated from one another that
the tribes which inhabit them have preserved their
distinetive characteristics much more decidedly than
most parts of the world which have felt the touch of
r.uropean civilization. Some of these tribes boast of
great antiquity and certain families have preserved for
many generations ancestral heirlooms, such as armor
and weapons, furniture and garments. The photo-
graph herewith reproduced shows some men of the
Pchaves, a Georgian tribe living at and near Ananoor,
in the southern part of the mountains, on the Georgian
military road, who donned their ancestral chain armor
and gave an exhibition of ancient broadsword combats
for the benefit of the members of the Caucasus excur-
sion of the International Geological Congress last sum-
mer. The armor was made of small round links of
iron or steel wire woven together toform a long-sleeved
shirt or tunic which reached to the knees. The head
was protected by a small round skull cap of steel or
iron from which hung another piece of chain armor,
coming down to the shoulders and breast. The shield
was small and round, shaped like a bowl, with a point
projecting from the center. The sword was long,
double-edged, and so heavy that exercise with it soon
exhausted the strength of the men giving the exhibi-
tion of their skill. Another antique weapon carried
by these men was a musket with a barrel about six
feet in length, the whole weapon being protected by a
goatskin case. The others on each end, as shown in
the picture, are Cossacks. These form the quasi-volun-
teer cavalry troops of
southern Russia. They
provide themselves with
horses, uniforms, and wea-
pons and serve as guards
to the highways and per-
form certain other military
duties, on demand of the
governor of the district in
which they live, in return
for which service they are
relieved from taxation to a
certain extent. On the

" breast of the figure on the
right will be seen the car-
tridge pouches. Their cos-
tumes are picturesque, and
they have a worldwide
reputation for the excel-
lence and daring of their
horsemanship.

—————— b —
Some Badly Needed
Inventions.

According to the author-
ity of the grave digger in
Hamlet, an act has three
branches—to act, to do. to
perform ; and the same
may be said of inventing
—financially successful in-
venting, that is. It has
three branches. The first
is the idea conceived ; the
second, the idea achieved ; and the third, and most im-
portant, the idea received, that is, selling on the mar-
ket, saysa writer in The London Standard. We might
almmost say that invention has four branches, the extra
branch being knowing what to invent, and it is propos-
ed here to deal more particularly with the fourth branch.
The general idea that inventions in a smmall way are ex-
hausted is erroneous, as is like wise the popular impres-
sion that inventions of the greater kind need technical
knowledge. A man may make a fortune out of a useful
penny article or out of an accidental discovery, and that
without technical knowledge. No special knowledge
of any kind was needed to invent the bent wire safety
pin, the inventor of which is supposed to have made a
fabulous fortune, nor could it be said that the inven-
tion of the anchor with flukes hinged at the middle
required either genius or technical knowledge. The
idea was the invention, the actual carrying out of it
was practically nothing, and both ideas could as easily
have occurred to a plowboy as to an Edison. The
mud from our streets, some thousand of tons of which
are scraped up daily, ought to be put to some use
other than building suburban residences, for which it
is not well-suited. In this case it is wanted to know
what profitable use it can be put to, and once the idea
is formulated, and is practicable and profitable, the
detail is soon worked out. This js an invention badly
needed, and would make a large fortune if it were dis-
covered. There is another article which is wasted
hugely, and that is wood. The present method of
sawing lumber produces a large quantity of sawdust,
only a very little of which is used. Every saw-cut
wastes a plank the thickness of the saw and length
and breadth of the log, whether the resulting planks
be thick or thin, and the surface so left has in most
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cases to be planed, which wastes about half as much
again as is wasted in sawdust. Now an invention is
badly needed which will obviate this waste. The
wood must be cut, not rasped through, so as to leave
a clean surface, and waste nothing in dust or shav-
ings.

Electricians badly need a perfect insulator. It must
stand heat, cold. water, air, and all atmospheric condi-
tions and be quite flexible, have great strength and
electric resistance, and, above all, must be cheap.
Rubber at present fulfills the bulk of these conditions,
but it is worth some 15s. per pound. But then, on the
other hand, worn-out rubber is an alimost valueless
commodity, as it cannot be made up again. This is
due to the sulphur used in manufacturing the raw
material. An inventor is wanted who can devise a
cheap process of extracting the sulphur from the old
wornout rubber and rendering it as serviceable as new.
Probably an accident will show the method of doing
this, and when it does it will be rash to invest in rub-
ber companies. Ships, nowadays, are built so as to
defy almost everything, save the carelessness of man.
One or two things they lack, however. They need
something which will effectually protect the parts
under water from barnacles and other fouling pests
of the sea, and that for an indefinite period. They
need an invention which will warn a ship in a fog of
the proximity of other ships, say within a distance
of two miles. Not only that, but the warning must
be in such a form that each ship will know the
exact course that the other ship is steering, so that
she can lay out her own accordingly. Of course
this is practically a sea telegraph, and it is possible
that the wireless telegraphy we have heard so much
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would soon be as bad traveling as frozen plowed
fields. What is wanted, therefore, is a road with the
holding advantages of macadam, and the permanency
of asphalt, and the silence of wood. It must be as
cheap as any of them, and will therefore be made from
the refuse of some manufacture or other which is prac-
tically worthless. We suggested above that worn-out
rubber is useless and that the mud from our streets is
useless. Could they be combined in some way so as
to make a useful road? The lighting of our roads,
too, needs much improvement. The arc lamp at pre-
sent used is inefficient on acecount of its flickering—in
fact, for many purposes arc lighting cannot be used.
because of this fault, although it would be the very
best light were it perfect. Therefore, invent a per-
fectarc lamp—O ye geniuses! Much as it is needed,
there is no good preservative for iron and woodwork
which is exposed to the atmosphere. Paint is but a
makeshift, and a poor one at that, having to be con-
stantly renewed, and the same may be said of all other
preservatives save one—cement. We have seen pieces
of iron which have been embedded in cement for cen-
turies, dug out of the same, without the least suspicion
of rust, and still retaining the bluish color of the forge.
What is wanted is the application of this knowledge
to air-exposed ironwork. Another kind of paint is
needed for inside woodwork. It is one which will ren-
der the article to which it is applied uninflammable.
Some of the salts of strontium would accomplish this,
but they are two expensive at present. There is, there-
fore, another alternative, and that is to devise a way
of obtaining the strontium salts more cheaply ; and
to malke assurance double sure, houses should be built
with a perfectly fireproof brick--a brick which can
have a fierce fire built upon
it and have its under sur-
face quite cool, although
only about an inch in thick-
ness. Such a brick has
been an existing fact, is
now, but its inventor is
dead, and he, and only he,
knew what the ingredients
of that brick were.

A Typewriter Wanted
for the Blind.

Those who ave interested
in the welfare of the blind
will be pleased to hear of a
great improvement in the
method of printing for the
blind, devised by Dr. A.
Mascar6, a Spanish medi-
cal man, long a resident in
Lisbon, who has hit upon
a very ingenious method
which enables people who
can see to read books pre-
pared for the blind, or to
correspond with them or
to teach themn to read with-
out any previous training
in theblind alphabet. This
is accomplished by a modi-

CAVALRY SOLDIERS AND THEIR ANTIQUE CHAIN

about recently mmay apply. The method in vogue
among the drivers of expresses upon our big lines in
the case of thick fog is to trust to the officials to keep
the line clear and go ahead. So, at least, the writer
has been told by one of them, and the fact that ex-
presses mostly arrive punctually on foggyv nights, or
even before their timme, would seem to support the as-
sertion. Under existing circumstances, this possibly
is the best that can be done, as fogs often make it im-
possible for drivers to see signals even when -close
beneath them. Still it cannot be denied that the prac-
tice is dangerous, and, consequently, as we are given
to having fogs in this ‘‘ nook shotten isle of Albion,”
it would be better if a systemm could be devised by
which communication could be made with the driver
direct upon the engine. In this it is not- so much the
communication to the driver to stop which is the diffi-
culty—that can easily be done. But the problem is
how to effect the commmunication to him to go on again.
Something which will effectually do away with the
smoke nuisance is badly needed, especially in such
cities as London, Manchester, ete. Of course, smoke-
less coal has done away with much, but there is still
room for an invention which will do away with the
rest.

In the matter of town improvements, too, there is
the much-felt.need of a really good permanent road-
way. Asphalt is good, when e¢ither wet or dry, but a
sprinkling of rain makes it as greasy and slippery as
ice. Wood blocks have the same objection and wear
into holes too quickly, while granite sets are noisy,
liable to settle, and do not give a very good foothold.
The best roads for horses are, doubtless, the macad-
amized variety ; but, unless they are relaid every other
day or so, the city roads, where there is much traffic,
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fication of the Braille em-
bossed alphabet,which con-
sists of a grouping of dots
in relief. Dr. Mascaré has succeeded in connecting
these dots by means of dark lines, thus exhibiting
the complete outline of each letter. This is done
by printing on the reverse side of the porous paper,
so that the type which produces the bosses can also
lay on the ink, and this in its turn passes through the
porous paper to the other side, making a distinct
mark. Thus, the letter L is represented by four dots,
three of the dots being in a vertical line and one at
the right, while they are all connected by a fairly
black line.. This enables the person with eyesight
to read easily while a blind person feels his way over
the same surface. In practice it was found neces-
sary to twist the visible lines somewhat out of shape,
but the effect is perfectly ‘plain and readable. Writing
by hand is done with the aid of a guide with perfora-
tions, which also enables the connecting lines to appear
on the lower surface of the paper, which lies against a
sheet of carbon paper used for the purpose. The great
desideratum is a typewriter for this work, and, in view
of the fact that this instrument originated in America,
in an attempt to help the blind (for we refer to the
typewriter invented by the late Alfred Kly Beach), the
Rev. Robert H. Moreton, of Oporto, Portugal, thinks
it will not be strange if some one in the same part of
the world does solve the problem, by producing a ma-
chine which will print embossed lines with carbon out-
lines complete. There would certainly be a field for a
machine of this kind, though naturally the number of
them which could be sold would be limited. Hereto-
fore books which have been printed for the blind have
been so expensive and bulky that their use has been
limited. We have some examples of the Mascars sys-
tem, and we shall be glad to send a sample of the work
to those interested in producing such a machine.

ARMOR.
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THE GREAT TELESCOPE AT THE PARIS
EXPOSITION OF 1900.

In a recent issue of the SCIENTIFIC AMERICAN (see
SCIENTIFIC AMERICAN, March 11, 1899), Prof. Picker-
ing, of Harvard University, advocated the establish-
ment of a horizontal telescope of great focal length.
He suggests a telescope with an aperture of 12 to 14
inches, having a focal length of 135 to 162 feet. Thestar
would be reflected into the instrument by means of a
mirror. It will be interesting to learn that a telescope
of this general character is to be built for the Paris Ex-
position of 1900.

Our esteemed contemporary La Nature, in speaking
of this announcement, says: The great teiescope which
is to figureat the Exposition of 1900, and which is due
to the initiative of M. Fran¢ois Deloncle and the skill
of M. P. Gautier, will surpass the most powerful in-
struments of the kind that have ever been constructed.
The greatest telescope that exists at present is that of
the Yerkes Observatory, the objective of which is 328
feet in diameter, and the focal distance about 65
feet. It moves around an axis fixed in the center
and in a vast cupola 78 feet in diameter.

The telescope of 1900 has an objective of 4'1 feet
in diameter and a focal distance of 65 feet, and
its weight exceeds 44,000 pounds. It was therefore
out of the question to think of placing the instrument
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The siderostat under consideration comprises a ecir-
cular mirror 2 meters (614 feet) in diameter, absolutely
plane and giving excellent images, and of a 196 foot
telescope placed horizontally in a line running north
and south. The telescope forius the images to its focus,
where they may be examined by means of an eyepiece,
or be received upon a sensitized plate, or be projected
upon a screen placed in a hall in which they will be
exposed to the view of nummerous spectators.

Let us now pass to the details. The mirror consists of
a glass cylinder, 65 feet in diameter and 10} inches in
thickness, and weighs 7,920 pounds. It is arranged in
a 6,820 pound tube, and is kept in equilibrium through
a system of levers and counterpoises.

All this partis fixed in a mounting of which the total
weight is 33,000 pounds. The base of this mounting
floats on mercury contained in a tank, and the thrust
of which eases it of 5 of -its weight. Hence the clock-
work that directs the apparatus has merely to displace
a mass of 33,000 pounds, and its motive weight is but
220 pounds.

The siderostat (Fig. 2) comprises : (1) a cast iron base
34 feet in height, of which the southern part supports
the horary axles, parallel with the line of the poles, and
its toothed rings; (2) the declination circle; (3) the
clockwork movement, connected with the circle and
its weight ; (4) the cranks which serve respectively for
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The New York Academy of Sciences-1899
Reception.

The sixth annual reception and exhibition of the
New York Academy of Sciences will be held on the
19th and 20th of April, in the American Museum of
Natural History. There will be three sessions, as usual:
That on Wednesday evening for members of Academy,
exhibitors, and special guests; that on Thursday after-
noon for teachers and students; and that on Thursday
evening for the members of the Scientitic Alliance
and their friends. These annual receptions have come
to be an important feature in the scientific life of the
city, on its more popular side, and they are looked for-
ward to with interest, because the exhibitions connected
with them illustrate in the most graphic way the pro-
gress which has been made in the various departments
during the year. The general committee of arrange-
ments consists of Prof. H. F. Osborn, of Columbia Uni-
versity; Prof. C. A. Doremus, of the City College; Mr.
C. F. Cox, of the New York Central Railroad; and Prof.
C. L. Bristol, of the New York University. The chair-
man of the committee on exhibits is Prof. William
Hallock, of Columbia.

————— O —
The Current Supplement.

The current SUPPLEMENT, No. 1212, is of exceptional

interest. The iirst article is on * Excavations in the
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under a cupola 209 feet in diameter, as this would
have required foundations of exceptional solidity, the
maneuvering would have been difficult, the flexions
and distortions of the glasses and tubes would have
been considerable, and the net cost would have been
extremely high.

M. Gautier decided upon a very advantageous form,
and one that, under the circumstances, was necessary
—that of the Foucault siderostat (a heliostat regu-
lated to sidereal time).

This instrument consists essentially of a movable
plane mirror actuated by a clockwork that causes it to
move in such a way that the luminous rays thrown
upon it by a star are, after their reflection, sent in a
fixed and absolutely invariable direction. If the axis
of the telescope be placed in such direction, the ob-
server, upon putting his eye to the eyepiece, will see the
image constantly during the entire time in which the
star remains above the horizon, and will be able to
study it at his leisure, and to make drawings and pho-
tographs of it.

Fig. 1 shows the apparatus in its entirety. The side-
rostat is at the north, with the mirror placed upon
the movable support. The declination circle is seen as
well as the horary axis, resting upon a stone base. The
ocular, with its movable part, is at the south.

This magnificent instrument, when mounted, will be
the optical and mechanical chef-d’euvre of the nine-
teenth century,

DETAILS OF THE GREAT TELESCOPE.

1. General view. 2. The siderostat. 3. The telescope. 4. The ocular.
the tangent screw, for the displacements of the horary
circle, for the declination cirele, and for the winding
up of the clockwork. The part situated at the south
comprises : (1) the support of the mirror, mounted in
the tube and resting upon the breech, with the screw
that permits of displacing it ; (2) the axis of direction
of the mirror, which slides in a tube, fixed upon the
diameter of the declination circle ; (3) the counterpoise
of the mirror; (4) the mercury reservoir; (5) the windlass,
designed to raise the receptacle for the silvering mirror;
(6) the rollers of the support; and finally (7) the regulat-
ing screws of the siderostat. Fig. 3 gives the arrange-
ment of the objectives, 4'1 feet in diameter, one of
which is designed for visual observations and the
other for photographic work. They are mounted to-
gether upon the same carriage, the base of which rolls
upon the rails by means of wheels, in such a manner
that one or the other can be easily adapted to the ex-
trewmity of the telescope which is in the vicinity of the
siderostat. The tubes that carry the crown and flint
glasslenses are mounted upon the rails. The flint and
crown glasses may be separated from each other in
order to permit of wiping off any dust that may settle
upon them. Fig. 4 gives a lateral elevation of the ocu-
lar. Here it shows the external tube set in motion by
the wheels, the internal tube sliding into it by the
aid of the rollers, and the bellows that join the ocular
with the body of the telescope. Clockwork movement
carries along the tube through the transmission rod.
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Roman Forum,” and deals largely with the recently
discovered tomb of Romulus. *‘‘The Passy Under-
ground Railroad ” describesa great engineering work in
Paris and supplements the work described last week.
** Trade Suggestions from the United States Consuls”
is continued and is the subject of thirteen notes. M.
De Baye's ‘“ Mission to the Caucasus” desecribes an in-
teresting exploration in a little known country. ‘‘Ap-
proved Lightning Protection” is an article by Nevil
Monroe Hopkins and is a short treatise on the historie
and modern lightning rod and its daily incorrect ap-
plication; it is accompanied by seven illustrations.
*“The Nature and History of Patent Rights” is an im-
portant address by E. L. Thurston. The new *‘ French
Flashless and Soundless Gun ” is also described.
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RECENTLY PATENTED INVENTIONS.

Bicycle-Appliances.

ADJUSTABLE HANDLE-BAR.—MoreAN H. Va-
NERVERA, Little Falls, N. Y. The stem of the handle-
bar at its upper portion is slotted at opposite sides. In
the upper portion of the stem a horizontal part is
mounted to turn, which is provided with an annular
series of ratchet teeth alined with the slots in opposite
sides of the stem. Pawls are pivoted in the stem
npposite each other and in a position to engage the
teeth of the horizontal portion. The shanks of the
pawls being raised, the handle-bar can be adjusted to
the deeired position, even when the bicycle is going at
full speed.

WATER-CYCLE. — JoHN J. McCriMoNT, Union,
Hudson County, N.J. The cycle is provided with a
number of floats upon which the frame of the machine
is carried. The cycle is driven by means of a pedal-
crank mecbanism which actuates propellers through the
medium of bevel-gears and connecting rods. The device
is guided by means of a hand operated steering-wheel
connected by chaine and sprockets with the front float.

DRIVING-WHEEL FOR CYCLES.—WiLLiam H.
CHAPMAN, London, E., England. This invention seeks
to provide a driving-wheel which can be removed with-
out dismounting the driving-chain and gear-case. The
wheel-hub is constructed in two portions, so coupled to-
gether that, by merely witbdrawing the central spindle
and unfastening the coupling, the wheel may be removed
along with one of its bearings, the other bearing, to-
gether with the sprocket-wheel, driving-chain, and gear-
case, being left in sitw in the frame.

BICYCLE-TIRE ARMOR.—Emiv II. HaupT, Man-
hattan, New York city. The steel armor extends across
the tread and at the sides of the tire. and is formed with
opposing ends. Clamps are adapted to support the end
portions of the armor. A spring tension device con-
nected with the clamps gerves to draw the cnds of the
armor toward each other and to providc a means where-
by the armor will yield lengthwise to such an extent as
not to interfere in any appreciable degree with the elas-
ticity of the tire.

Mechanical Devices.

GLASS-MOLDING MACHINE.—HENRY Basrtow,
Indiana, Pa. The machine comprises mechanism for
holding the molten glass as the blow-plunger is dipped
therin. Guide-plates are mounted adjacent to the me-
chanism, and between the guide-plates a carriage slides
which is adapted to deliver the molten glass to the
glass-holding mechanism. A block is independently
slidable on the carriage and has a knife which severs a
portion of the molten glass. The glass, after having been
thus separated into masses sufficient to form jars or
bottles, is pressed into an approximate form, and, after
having attained this form, is molded or blown into the
exact form.

BRICK-PRESS.— SYLVESTER TAYLOR, Center, Indian
Territory. Mounted to turn in the frame of the press is
a vertically-disposed shaft carrying a number of arms
horizontally. Each arm has a mold in which a plunger
reciprocates vertically. Feed-devices supply the molds
as they turn with the shaft. A cover-plate issupported
above the frame and is connected with an eccentric
shaft by means of which the plate is caused to move
to and from the molds. A vertically-movable bar
is adapted to engage the plungers and push them up.
The bar is located at a point beneath the cover-plate,
to compress the brick. A fixed segment is located
at one side of the bar,and is adapted to have the
raiged plunger movable over the upper face of the seg-
ment. Mechanism is mounted at the end of the segment
opposite the vertically-movable bar, by which to raise
the plungers further in order to dislodge the brick from
the mold.

AUTOMATIC KEG-SOAKING APPARATUS. —
CHARLES ZIES, Baltimore. Md. 1t is the object of this
invention to provide an improvement in that class of
troughs for soaking beer-kegs which are provided with
automatic apparatus for causing the kegs to roll through
the tank to a scrubbing-machine. The inventor has de-
vised improved means for submerging the kegs in the
water contained in the tank, and for causing the kegs to
roll and travel from onc end of the tank to the other,
where an improved elevating and delivery mechanism is
arranged for automatic co-operation with the means for
submerging. ‘T'he inventor furthermore provides an im-
proved guard for regulating the admission of kegs to the
tank, which guard operates automaticaily in conuection
with the other mechanism referred to.

Engineering-Improvements.

AIR-COMPRESSOR.—HENRY E. ANDERSON, Che-
boygan, Mich. The air-compressor comprises a cylinder
having guideways therein. Weights have a limited re-
ciprocation in the guideways, and are connected with the
piston of an air-compressing cylinder. As the weights
reach the top of the mechanism, they have a tendency to
slide toward the opposite end of the guideways. Asthe
weigbts drop, they move the piston of the air-compressor,
and thus compress a certain quantity of air. From the
arrangement of weights it follows that a complete double
stroke of the air-compressing piston 18 produced during
each revolution of the device.

TRACTION-ENGINE.—- GEORGE CASHMORE. Oak-
land, Cal. To provide an jmproved traction-engine, ar-
ranged to be driven by a gasoline or oil engine, and to be
readily movable from place to place, is the purpose of
this invention. The novel features of the invention are
found in an ingenious reversing device, comprising a
driven shaft on which clutch gear-wheels are loosely
mounted, a double clutch mounted to turn with and to
slide on the shaft to engage either of the clutch gear-
wheels, and intermediate gear-wheels adapted to move
simultaneously in or out of mesh with the clutch gear-
wheels. A shifting-lever is provided for the €lutch and
is connected with the intermediate gear-wheel to shift
the latter on moving the clutch.

Raillway-Contrivances.

CAR-STEP.—STEPHAN OLIGER, Burkettsville, Ohio.
Thie invention seeks to furnieh a simple means whereby,
when occasion requires, the number of steps of -a car-

platform may be increased, and the additional step or
steps be held as firmly in place as the regular steps. The
lowermost of the car-steps is pivoted ; and by this
pivoted step an extension-step is carried. The pivoted
and extension steps can be operated by means of a shaft
mounted upon the car-platform and is crank-connected
with a flexible pitman joined to the pivoted step by a
link. Mechaniem is connected with the pitman for
springing the pivoted step past the center of its pivot, in
order to form a continuation of the regular steps.

COMBINED AIR-OPERATED CAR-COUPLING
AND TRAIN-PIPE-COUPLING MECHANISM.—JouN
S. BuBs, Kittanning, Pa. The present invention pro-
vides a quick-action pneumatic mechanism for automati-
cally setting the coupling-pin to its coupling position.
The mechanism is adapted to be set in operation to move
the pin to its uncoupling position by hand-manipulated
release devices operated either from the sides, top, or
other portion of the car. The invention embodies
a novel arrangement of coupling means for joining the
train air-pipes, which means coact with and form part
of the air-operated coupling-pin adjusting mechanism.
There is also comprehended in the invention a construc-
tion of air-operated means for getting the coupling-pin to
its uncoupling position, hose-coupling devices coacting
therewith, and an air-brake mechanism combined with
such devices and forming an interdependent part of the
complete structure of the improvement, but capable of
being operated independently of the air-operated coup-
ling-pin and hose air-coupling devices.

Miscellaneous Inventions.

CANE-SLING.—DaANIEL H. WaLsH, Plaquemine, La.
This cane-sling consigts of a novel arrangement of chains
and hooks, the chains being passed around the cane and
the hooks engaging the chains. The sling is to be used in
transferring sugar-cane, sorghum, and the like from carts
to rail:oad cars, and is primarily designed to keep the
package intact, 8o ae to facilitate handling.

SURGICAL SFLINT.—RoBERT W. BARTON, Marion,
Kans. Primarily this invention is designed to provide a
simple form of splint ror use in the treatment of com-
pound and comminuted fractures, and is so constructed
that extensibility can be effected without the use of
weights, and without rearranging the Landage. The
splint comprises two sections or base portions of pliable
material secured in proper position on the limb, and a
bridge-portion counecting the two pliable sections so as
to maintain them in an immovable position after adjust-
ment. The surface of the injured portion can hence be
left free for treatment without affecting the setting of the
splint.

BINDER-FRAME.—HArveY P. JoNEs. Chicago, Ill.
The binder is provided with a main frame, with top and
bottom clamping-plates fitted to slide toward and from
each other in the main frame, and with a right and left
hand screw mounted to turn in the main frame, and en-
gaging nuts on the clamping-plates. The device forms a
detachable leaf-binder for books of any kind and so
binds the leaves that they are separately movable and in-
terchangeable, the operator being enabled readily to open
the clamping plates by turning the screw for the inser-
tion and removal of a leaf.

WINDMILL.— HaANs H. BERGSLAND, Red Wing, Minn.
The mill is provided with blades or wings which turnin
a horizontal plane and which are carried on a vertically
extending tower-shaft, and is furthermore provided with
a centrifugal governor which serves automatically to
regulate the speed. The novelty of the invention rerides
in the manner of mounting the blades in their caring so
that they may be automatically feathered by the gover-
nor, according to the veiocity of revolution of the main
shaft, and according to the previous adjustment of the
governor, by which adjustment a maximum speed may
be set and maintained. Another novel feature is found
in the hand-operated means located at the foot of the
tower and connected with the governor to start and stop
the mill.

GRAPHOPHONE.- -INOCENIO ANDION, New York
city. This improvement in graphophones seeks to in-
creage the volume of the sound in a reproducer orin a
recorder, to secure a more perfect recording action by
concentrating the sounds and preventing the scattering
or loss thereof. This object is attained by making the
recorder or reproducer in the form of an exterior shell,
and providing it with a diaphragm-holder smaller than
the shell and spaced therefrom peripherally so as to form
an annular chamber between the shell and the holder,
In the holder two spaced diaphragms are located. The
holder is apertured peripherally between the diaphragms
8o that the chamber communicates with that between the
shell ard diaphragm holder.

FLUE-STOPPER.—WiLL1AM D. PowLEY, Lexington,
Ill. The present invention provides a device for closing
the flues in chimneys and walls when the stove-pipes
have been removed, so that the flues will not present an
ungightly appearance. The device embodier a cap to
which two clamping-arms are pivotally connect.d, such
arms being actuated by a sliding cross head, all of
the parts having a peculiar construction by which the
stopper is made more effective in operation than most de-
vices of its class.

CAP.—CHARLES J. HOLZENTHALER, Brooklyn, New
York city. The cap provided by this inventor is design-
ed to retain its original shape long after other caps would
have become shapeless. To this end, a metallic stiffener
has been employed congisting of a continuous sheet-
metal rim for the side of the crown, the rim being formed
at its upper edge with an inturned annular and integral
flange serving as a support for the top of the crown.

BELT-FASTENER. — RusseL. FRASER, Brooklyn,
New York city. This belt-fastener consists of a con-
tinuous lacing woven back and forth to join the ends
of the belt. The lacing has its parts secured together
at a number of points intermediate its ends, whereby it
is formed into independent loops, thus preventing the
withdrawal of the entire lacing upon the breaking of
one or more of the loops. A number of strands may
break without affecting the strength of the lacing to any
appreciable extent.

UMBRELLA-TOP PROTECTOR.—WiLLIAM O. FoRr-
syTH, Trinidad, Col. The covers of umbrellas and
parasols are subjected to considerable wear at the upper
end of the ribs, It is the purpose of this invention to

provide a device for the protection of these portions.
This device consists of a cup-shaped body of rubber,
provided with external ribs. The body fits upon the tip
of the stick and entends down over the cover below the
pivots of the ribs and is provided with staples for secur-
ing it to the ribs.

CLIMBER.—CHARLES H. CoLE, Brooklyn, New York
city. The present invention provides a climber for the
use of riggers and linemen. The climber compriges a
shank having an opening in its lower portion, a boxing,
and a spur having a plate extended through the opeaing
and secured in the boxing. The spur may be easily re-
moved for the purpose of sharpening or repairing it.

Designs.

FOOT-BRAKE DOG.—EUGENE B. GrRAY, Manhattan,
New York city. The leading feature of this design re-
sides in a guard located on the dog-arm, and extending
beyond the arm. The foot-brake dog, as a result, is
more easily operated than most devices of a similar
character. '

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

NEW BOOKS, ETC.

CuBA: ITS RESOURCES AND OPPORTU-
NITIES. By Pulaski F. Hyatt, United
States Consul, and John T. Hyatt,
United States Vice Consul, Santiago
de Cuba. New York: J. S. Ogilvie
Company. 1898. Pp. 211. Price $1.50,
paper 50 cents.

The book eives valuable information for American
investors, manufacturers, exporters, importcrs, lumber
and mine operators, wholesale and retail merchants,
employment seekers, prospective planters, professivnal
men, sportemen, travelers, railroad men, and others.
The book gives exactly the kind of information that
people are now beginning to ask regarding the great
ielands at our gates. The book being written by the
United States Consul and Vice Consul of Santiago de
Cuba is, of counrse, authoritative. The book is cheaply
made, but. the illustrations give some idea of the kind of
stores which may be foundin Cuba. The tables deal
with the commerce of Cuba, and are excellent. Part of
the book is given up to a business directory of Havana,
Santiago, Matanzas, and other citics. We hardly ex-
pected to find a business directory of these cities in such
concise form so soon.

MARINE BOILERS. Their Construction
and Working, Dealing More Specially
with Tubulous Boilers. By L. E. Ber-
tin. London: John Murray. 1898.
8vo. Pp. 437. Price $7.20.

The author is the chief constructor of the French
navy. Itis translated and edited by Leslie S. Robertgon,
the well known mechanical engineer, and there is also a
shortpreface by Sir Williura H. White, director of naval
construction to the British Admiralty. The author has
long been known as an authority on marine boilers. It
is not limited to boilers on war vessels, as might be sup-
posed. The work is profusely illustrated with clear
diagrams, which are reproduced on a large scale. It
should be noted that the present volume treats of the
very latest practice in marine boiler construction, and on
this account should not be confused with the bboks
which have already been long on the market. While the
French practice differs in many respects from English
and American practice, at the same time, the author has
shown such an intimate familiarity with the work of
other countries that his book is not at all injured there-
by. Itis a most admirable book, which we can heartily
recommend.

DAS DEUTSCHE PATENTGESETZ UND DIE
WISSENSCHAFTLICHEN HUELFSMIT-
TEL DES INGENIEURS. By Prof. A.
Riedler. Berlin: Julius Springer. 1898.

This is a reproduction, in pamphlet form, of an arti-
cle publiched originally in the Zeitschrift des Vereins
deutscher Ingenieure. The subject treated in the pam-
phlet will be interesting to patent lawyers, on account of
the clear and able exposition of what may be termed
¢ gcientific’” inventions, that is, inventions based upon
the logical train of reasoning of a well educated mind,
rather than upon the utilization of more or less acci-
dental discoveries. Apart from the abstract question
treated, the subject is of special interest on account of
the example referred to very fully, namely, Schlick’s
German patent for hissystem of balancing multiple crank
engines, which system is now well known in naval engi-
neering. The patent was declared void by the German
patent office, but upon appeal was upheld by the Su-
preme Court of the Germanempire. Prof. Ricedler was
one of the experts appearing in Schlick’s behalf, and is
therefore particularly fitted to give a history of this im-
portant patent cause.

THE SANITARY CONDITION OF CITY AND

COUNTRY DWELLING HOUSEs. By
George E. Waring, Jr. New York :
D. Van Nostrand Company. 1898.

16mo. Pp. 130. Price 50 cents.

®The tragic death of the great sanitary engineer would
alone make the second revised edition of this booklet
worthy of notice. We know of no book which gives
information of so much value in such a small compass.
The information is of the greatest scientific value, and is
pithily conveyed in clear language which those who are
interested in the subject will have no difficulty in under-
standing. It is a most valuable little book, and we con
gratulate the publishers upon the publication of what is
probably the last work of Mr. Waring.

THE RoMANO-BRITISH CITY OF SILCHES-
TER. By Frederick Davis, F.S.A.
London : William Andrews & Com
pany. 1898. 8vo. Pp. 62.

T'he city of Silchester will always be interesting to
the archaeologist, and the present study of Mr. Davis is
an admirable resumé of the excavations which have been
made and the results which may be produced from
them. It is reprinted from ‘* Bygone Hampshire.”

© 1899 SCIENTIFIC AMERICAN, INC.
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Gasoline Brazing Forge, Turner Brass Works. Chicago.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin kalls,O.
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Chicago. Catalogue free.
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For Sale.— Valuable patentable ideas. Samuel B.

Lambdin, 181 Baltic Street, Brooklyn, N. Y.

Special and Automatic Machines built to drawings on
contract. The Garvin Machine Co., 141 Varick St., N. Y.

The celebrated ** Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 135th Street, New York.

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

Roche’s ‘“New Standard” Flectric Necktie Pin.
Works like a charm. Midget Battery. The electric
light is a beauty and a wonder. Sent postpaid for $1.00.
Agents wanted. Wm. Roche, 259 Greenwich St., New
York.

Revolutionary Newspapers, Magazines, Broadsides,
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York.
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(7614) A. B. asks: What is a standard
candle power and an easy way in which I can measure
the candle power of a kerosene lamp? A. A unit of
light, one candle, is thelight given out by a sperm candle
weighing six to the pound and burning 120 grains per
hour. A wax candle may be weighed, burned 5 or 10
minutes, and again weighed. This will test the candle.
If it consumes nearly the properquantity, it may be used
as astandard candle. Druggist grain weights willanswer
for weighing the candle. Fasten a sheet of white paper
so that the candle will illuminate it. Place the candle
one foot from the paper, and a lead pencil 3 to 4 inches
from the paper so that its shadow cast by the candle will
fall on the paper. Now place the lamp to be measured
8o that the shadow of the pencil which thelamp will pro-
duce may fall by the side of the shadow cast by the
candle. Move the lamp to and fro till the two shadows
are of equal intensity. Measure the distance of the
lamp from the sheet of paper, in feet and fractions of a
foot. The square of this number i8 the candle power of
the lamp.

(7615) F. 8. G. asks: 1. Which is better
for the secondary of a 2 inch spark induction coil, double
cotton covered wire or single silk covered wire, both in
regard to insulating qualities and space it will require ?
A For the secondary of an induction coil use single
gilk-covered wire rather than double cotton-covered wire.
Neither covering has any insulating qualities. No porous
covering can insulate a wire any more than the air in the
pores insulates it. The objecl of the covering is to pre-
vent contact. Insulationis had by shellac after a layer
is wound on. 2. Can you tell me any way to straighten
the No. 18 B. & S. iron wires, 114 inches long, used to
make the core of the above coil? I find that to straighten
them by hammering is a very tedious task. A. To
straighten a wire, fasten one end in a vise, or around a
stiff nail, driven in any convenient place. Fasten the
other end to a bar of wood or iron and pull till the wire
is taut and straight as a line. Wire as heavy as 14 or 12
can be straightened by one man’s strength. More power
can be put upon larger wires, using a vise and a screw
or lever. Any length can be straightened at one time.
Cut it up after it is straightened.

(7616) W. A. G. C. asks: Can ice be
made colderthan32 degrees ? A. Water cannot under or-
dinary conditions be cooled below 32°. It turns into ice
at this temperature. But a block of ice behaves in all re-
spects like a block of auy other golid, a piece of stone or
iron for example, and may be cooled to any temperature
whatever below its melting point. Out of doorson a
winter’s night with the thermometer indicating zero, the
ice and snow will be at a temperature far below 32°. In
an ice machine the ice in the cans after the freezing is
completed may be cooled below 32° by the brine, and
will then cool a refrigerator more than ice whichisat32°,

(7617) C. L W. asks: 1. What number
of wire should Tuse on local magnets for short circuit
work (such aselectric bells and telegraph sounders) ? A.
No. 28 or 30 wire may be used for sounders. On a short
circuit less battery is required. The sounder is usually
wound for a local circuit, and the relay with many turns
forthe line. 2. I wish to build an eight light 16 candle
power dynamo with round armature 2 What SupPLE-
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MENT can I find this information in ? A. SUPPLEMENT,
No. 600, price 10 cents, will furnish you plans and in-
structions for an eight light 50 volt dynamo. 3. Whatis
agood soldering fluid for soldering brass? A. There
ar. severai non-corrosive soldering pastes on the market.
These are far better than the soldering fluid made of
muriatic acid and zinc. Address dealers in electrical
supplics,

(7618) H. J. D. asks: Is it possible for
a man to know the direction in which he is going if he
were inclosed in a box with nothing except a compass ?
A. Most certainly, unless the box were of iron, with a
thickness of 14 to 14 an inch. Is not the needle of an
ordinary compass inclosed in a box made of brass and
glass ? Is not a compass, when in a house, inclosed in a
box of wood or brick orstone ? It will point toward the
north indoors just as well as in the open air.

(7619) W. L. W. asks: What metals ex-
pand and contract most from the effects of heat and cold,
between the degrees of freezingand 100° above zero, and
of these how much will they expand and contract? A. The
figures given below are called coefficients of expansion.
They are the amounts by whicha piece of the metal 1inch
long is expanded in length on heating it 1 degree Fah.
Brass, 00000104 inch ; aluminum, 00000136 inch; lead,
070000163 inch; tin. 0°000 124 inch ; zinc, 00000162 inch.
From these numbers you can easily calculate how much a
piece of any length will expand on,heating it from freez-
ing to 100 degrees. To find the length of a bar at any re-
quired temperature, measure its length and temperature.
Then find the number of degrees it is to be heated or
cooled. Multiply the!coefticient of expansion by the num-
ber of degrees the bar is to be heated, and this by the
length of the bar. The product is the expansion. To this
add the original length. If the bar is to be cooled; sub-
tract the expansion instead of adding it.

(7620) G. F. C. asks how to magnetize a
6 inch compass needle by electricity. Please give size of
wire, number of turns, length of coil, size of core,
and number of cells of 5 by 7 gravity battery (if that
kind will do) to magnetize to saturation. A. Make a
coil of wire of about! No. 16 and of such a size that the
needle to be magnetized shall be wholly within it. Con-
nect the coil to the battery and let the current flow
through the coil for a little while. No core is wanted
in the coil. The needle is the core. Size of battery not
important. One cell will do the work, more will do it
quicker. Youcan test the needle by counting the num-
ber of swings it will'make in a minute. Repeat the mag-
netizing till further magpetizing daes not make it swing
any faster.

(7621) R. J. P. asks how white ink is
made. A. 1. Triturate together 1 part of honey and 2
parts dry ammonia alum. Dry thoroughly, and calcine
in a shallow dish over the fire to whiteness. Cool, wash,
and rub up with enough gum water to use. 2. Fine
French zinc white, or white lead, rubbed up with gum
waterto the proper consistency. 3. Mix pure freshly
precipitated barium sulphate, or flake white, with water
containing enough gum arabic to prevent the immediate
settling of the substance. Starch or magnesium carbon-
ate may be used in a similar way. They must be re-
duced to impalpable powders. 4. White Ink for Blue
Paper.—-Use oxalic acid and water. This bleaches the
paper, leaving white lines.

(7622y A. O. writes: I would like to ask
you-how long the patents have been running on revolv-
ingor rocking grates, such as used in locomotive boilers,
hedters, etc.? A. The first patent on such grates was
granted to Eliphalet Nott, the former celebrated presi-
dent of Union College, Schnectady, N. Y. It rocked on
a horizontal axis and was made in different shapes. It
wasused in his stoves, which werewidely known. The
Nott patents describe the grates ag applicable to *‘ furnaces
of every sort.” A grate adapted to revolve horizontally
and stated to be applicable to steam engine boilers was
patented in England in 1819.

(7623) J. A. S. asks: 1. Is man origi-
nally a natural meat eater, or only by habit? A. The
possession of teeth adapted for eating both vegetable
and animal food is understood to indicate man’s origi-
nal adaptiveness to eat both. 2. If you heat one end of a
piece of very fine wire one hundred feet long, wil! any heat
or molecular motion be transmitted to the other end ?
A. Thatdepends on the kind of wireand the temperature
of the surrounding space. It i8 not, however, probable
that so long a wire could be heated perceptibly 100 feet
from the source of heat. 3. What is the principal use
of the condenser in connection with the steam engine ?
A. The condenser reduces the pressure by nearly one
atinosphere on one side of the piston of a steam engine.
4. If the sound of several different mnstruments, playing
at the same time on the same note (C for instance), be
transmitted to the record of graphophone, will there be
a scparate impression for each instrument or one for the
combined sound? A. The combined or resultant vibra-
tion of the diaphragm is recorded by the stylus of a
phonograph and all similar instruments.

(7624) C. B. asks if a common magnify-
ing glass can be substituted for a camera lens. If there
is any particular kind or gize, I wish you would mention
them. If theycannot be used, please state why not. A.
A common magnifying glass can be used for a camera
lens in taking landscapes by covering all of it but a small
circle in themiddle. If your lens is 2 inches in diameter,
cover all but 14 to 34 inch of the middle. If a large
opening is used the center of the picture and its edges
will not be in focus at the same time. Look up ‘“‘Spheri-
cal Aberration ™ in any text book of physics.

(7625) E. H. H. asks: How are the high
temperatures produced and measured as produced in
some chemical laboratories? A. The highest tempera-
tures produced on the earth are produced by the electri-
cal furnace. The apparatus for the measurement of the
temperatures is based upon the expansion of gases, upon
the specific heat of the substances, and upon the laws of
thermo-electric currents. A thermo-electric couple com-
posed of platinum and palladium will work up to the
melting point of palladium, which is 1,500° C., and one
made of platinum and an alloy of platinum and rhodium
will measure temperatures up to 1,200° C. with an error
of less than 10°,
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Abdominal supporter, H. I. Gould.................. 621,069
Acid to outflowing water, device for admixing N
carbonic, L. Ruhl.....ociiiiiiiiinniinciinniescne 620,973
Aerating water in bottles, means or apparatus .
for, ead.. . 620,963
Air brake mechanism. air stmmer “and dirt e)ect-
or for, 'I. H. Haberkorn.. 21‘91n
Alarm, A. N. Pierman.. . 620,958
Amalgamator, A. H. Joce l . 621,092
Annuncmtor indicator, self-settmg. F. C. Van 20,99
Dyck, ,94
Annd’e J. ’1‘ MOTTOW. ..o eevnnes . 621,121

Antirust preparation, S. P. Frost . 621, On
Armor plate, O. ¥. Leibert

Automatic gate. G. E. Rigg

Badge. C. M. Brown........... )
Balloon, navigable. F. G. Zeppelin 621.193
Bath bucket, shower, W. M. Davis................. 621,042

Battery e]emema mnnuf.\cturmg active compo-
snmm for socondary and prlmary, A. Schan-

Bed buttom G.w.
Bell striker, A. Arens...
Belt clasp, J. A. Baeuerle
Belt fastening, L. Taylor...
Bicycle attachment, W. Hanlon.
Bicycle brake. J. C. Moore
Bicycle driving gear, J. A. . H.
BRI, . eeeesonennisnosososssnnsssaae cnnusons
Bicycle gearing, chainless, A. H. Jocelyn
Bicycle holder and fastener, W. B. Grego!
Bicycle mud guard. P. Stauch.......
Bicycle pedal stirrup, C. K. Whaley.
Bicycle saddle. W. & A. K. Meisselb.
Bicycle saddle. J. C. Reuter
Blacking machine, boot, k.
Blower, pressure. ‘A.W. &1
Bluwmg engmne, E
Boiler, . B. Scott,
Boiler hanger devi
Boring machine, J. Lomprey.
Boring machine, floor, F. B. Hooker
Bottle, P. Lindemeyr.
Bottle, A. M. Sh oo
Bottle fllling machine, C. F. Bassett
Bowl, sirup, A. & P. B. W
Box for cigarettes or other nrticles. E. G. Stm-

Box or case, W. B. Chalmers
Box or case, J. A. Fuller
Braid of variable widths, machine for making, J.

‘Bent..

Brake beam, P. B. Harrison.
Burial casket, H. J. Secor..
Butter extractor, centrlfugal 0. Ohlsson..
Button drilling machme W. E. Nageborn.
Cabinet, K. G1ag8. .0 . c.oviereiniiiies cnns
Camera, folding photographic, G. Bourre]ly
Car attachment freight. E. Peloubet.

Car coupling, L. C. Cary

Car coupling, A. Kelly
Car coupling, S. C. M.

Car coupling, Sheldon & Mllhken ....... 521,163
Car couplmg safety device, J. D. Roche b_"l.lu
Car door, 1. N. Graham 621,070

Car, dump, T. V. Wallace.. .
Car loading apparatus. G. Ww. I)ecker 2
Car, rmlwuy. J. H. Robertson........... «..cooeoeen
Cars, convertible handle and guard bar for .
street, J. Weigel . G
Cars, shoveling board for grain, S. J. 'Taylor
(ardmg machine, A. Vinchon........

Carpet fastener, Petram & Maschek

Carriage curtain fastener, H. Leste! 621,109

Carriage wrench, J. B. Calef........... .. 621 223
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Cartridge belt, L. Sanders....... ccoviviieieiniinnns 621,148
Case. See Egg case.
Casket handler for hearses, W. P. Fest...... .... 621,051
Chain, drive, O. E. Winger...........ccoeeeeuns 621,194
Chain links, device for imparting uniform dimen

sions to, D Carroll... v. cooe vevvernnreinnnnns .. 620 836
Chair. See Wheel chair.

Chandelier or_ bracket, electric and combined

electric and gas, W. H. Lau.
Change maker, M. McAneny..
Chromates from tan liquor

. 621 104
. 621,124

620,935
621,185

. 620,892

620,976
620,930

' .. 621,020
Clamp, Kruis & Gallee . 621,257
Clasp. See Belt clasp.
Clay for manufacturing pottery, etc., preparmg
C. Breitschwerth..
Clevis, 1. Griffith ..............
Cloth finishing press, rotary steam. M. Campbell
Cloth margins, machine for shearing, G. Josephy
Clothes drier, H. (aardner
Clothes line supporter, D
Clutch. J. A. Wright................ .. ... .....
Coatings to objects or structures nf m)n or steel
applying preservative, H. L.
Cock, valve, 8. E. Erieson...............
Coin dehvermg devme M. McAneny
Coin delivery device, M. McAneny..
Compass head, J. Wild
Cooler. See Liquid cooler.
Cork puller, C. MOTEAN. ....ovtieieiinniiinnranannnee
Corset. busk and clasp, V. Bovy.. 5
Coupling. See Car coupling. Hose coupling
Shatt coupling. Thill coupling.
Coupling pin, T. S. Ki

Cigar tip cutter,
Cigarettes, machine form

Detrick
Cigarettes,

Schneider. . ceeen
Circuit breaker, T. J. Johnsto
Cithern, case, and table, comb

. 621,212
. 620,914
21,028
(é2l 304

20,905
621, 056

Cracker machine, H. H. F. Danger.. 621,040
Crate, egg preserving, Shearer & Lewis . 621162
Crenm separator. centrifugal, Kneeland & Hart- T

Cru%hmz mills, feed controlling mechanism for

grain, W. H. [ =T-0) /20
Current motor, alternating, Rice & Steinmetz.
Current motor, self-starting alternating, Stem-

S5
2

621,073
0,965

metz & Berg 620,988
Curtain ring, J. I.. Sturtevant.. 621,175
Curtains to their supporting rings, -

tening, E. S. BrOowett......oveieuiienieeenenen.nnn 621,213
Cutter. See Clgar tip cutter. FKruit or vegetable

cutter. Paper cutter. Stalk cutter.

Cycle frames, brazeless joint for, J. V. Pugh . 621,282
Cylindrical blanks, machine for tapering, J .

McGregor.... ... on . 620,955
Dental engine, F. F. . 621,154
Diguer. See Potato digge:

Dishes or trays, machine for manufacturing, N.

E. Brown.. . 621,215
Display stand . 621,130
Display stand for chlldr(.n 8 headwear, N. C.

20 R .. 621,023
Distilling apparatus, H. E. Smith 621,166
Door check, L. Hebert........ 620,920
Door hanger, J. D. Schooler . 621,155
Douche board, Johnson & Kirkscey 621,25

Drains. ete., apparatus for testing, W. H. Ham
1100110 B SaaAn0sn00. DaBas00a.000
Drawer, cash, Barnett & Justlce
Dress shield_holder, A. F. Bee
Drier. See Clothes drier.
Drill. See Rock drill.
Driving mechanism, V. Sewell......................
Drum, heating, Mainz & Zeller
Kgg case, A. Deerwester.....
Electric meter, W. S. Weston.
Electric motor starting device, Steinmetz & Berg
Electric motors, method of and means for operat-
ing, C. J. REEA ., ..\ rvuinresrnerienanssnenesnnennnn 621,285
Electric storage cell, . P. Elieson .. 621,048
Electric switch, A. E. Maccoun 263
Electric wires and automatically cutting off cur-
rent on breakage of same, apparatus for sup-
porting, Bostock & Cheetham
Electrical controller, N. K. Garhart..
Electrical device involving hermetically incased
conductors, N.G. Warth......... . ...........
Electrical switchboard signal. W. E. MeCormlek
Emery wheels, device for driving, J. W. Dickin-
1500030000000, 00900000000R0C0C00RAIN0RDRICUC0R0000
Engine.

Steam drier.

621,160
.. 621.115
. 621,044
621,005
620,989

621,210
621,241

621,001
621,126

620,893

See Blowing engine. Dental engine.

Explosive engine. Gas engine. Gas or vapor
Rotary engine.

engine. Reflning engine.
Traction engine.
Engine igniter, gas. L. J. Hirt.
Envelop, J. Scha
Explosive engme (x ew
Extractor. See Butter extracto

620,924
621,152
620,941

Fare receiver, S. C. Houghton 621,087
Feed roll, ¥\ I.. Lane..... 621,103
Feed water heater, E C 621,037
Fence post, I. M. Warner 6 ,()00
Kence, wire, L. S. Morga 620.950
Fertilizer distributer, C. Sc 620,977
Kertilizer distributer, J. M. Sea, 621,157

ay
Fertilizer distributer and plow, eombmed A E.

& W. A, .. 621,184
File, card, E. C. Sm . 621,165
Elllmg attqchment for closed vessels, non- over-

C. L. Schalit . 621,149
Fire alarm box, J. W. Johnson.. 621,093

Flreanlrlls single trigger for double barrel, P. C‘

............................................... 621,102
Fire escape, G. Fab 620,902
Fire extinguisher, automatic. J. L. Butler. . 620,

Fish hook, S. D. Edgar.. . 620,896
Fishing tool C. Phllhps 621,132
Floor, mdewalk vault roof, etc., P. H. Jackson 621,091

Flushing mechamsm automatlc, J. W. Fry..
Foot orlegrest, G. Kelly........ ..........ooooiaee
Frequency changer, C P Steinmetz,

620, 986 620,987, 620,990
Fruit gatherer, derrick, H. T'. Griffith.. .. 620,913
Fruit grader, R. Powell.. . reenannnns 621,281
kF'ruit or vegetable cutLer W, Madison. . 621,264
Kuel, artificial, J. I\ Davis 621,041
Furnace. See Oxxdlzmg furnace. Smemngstack

furnace.

Furnace charging machine, Lentz & Shaw........ 621,107
Furnace smoke consuming device, C. W. Brown.. 621,214
Garment hanger, H. k. Bernh.)rd . 6

Garment qupporter. M. E. Lawrence.
Gas burner, A. Heller
Gas compressmg machine valve mechanism, I..

. Kunzer

Gas engme L. J. Hirt ... 20,926
(zas generator, acetylene, W. 21,065
Gas generator, acetylene, C. 621,262
Gas generator, acetylene, Webb & Pri 621.003
Gas meter, E. T. Lee ........... 620,939
Gas or vapor engine, G. W. Lew 621,110
Gas purifying apparatus, i 620.92:5
Gas tank, J. L. Creveling 621,228
Gate. See Automatic gal
(Gate, C. H. Haslam..... 5. 000000000000006H00A00 621.246
Generator. See Gas generator.
Governing device for gas engmes G. W. Lewis. 621,111
Grate, sectional, W. M. Earl.. 62
Grates, chopper or agitator f

gan (reissue)............... 11,725
Grinding machine, D. S. Thom 621,161
Grinding machine, knife, G. l< Ballou 621,204
Gun, automatic, (x Hookham .......... 621,085
Gun carriage, A. Resow............. 621,286
Gun sight screen. T Gllbert Russell 621,066
Guns or ordnance, gear for back sights of, c.

Pohlit. ..o et 621,133
Hanger. See Door hanger. Garment hanger
Harrow, A. I, Molitor
Hat, M. L. Roberts

Hny rake and loader, J. C. Summers. . . 621, 176
Head and signal hﬂht combination, L. W, Tan- 620Q37

OIS, o oo eereiesteseiineesee eerieeiesenaeeaeeen 621,008
Heater. See Feed water heater, Water heater.
Heater, D. E. Austin........... ........coiiieiiinnne 620,874
Hide or skin shaving machine. J. Hall . 621,077
Hinge, spring, J. Keene....... 620,933
Hinge, spring, R. P. Whipple 421,192
Hog conveyer N \1andel 621.116
Hog trap, A. 621,
Hook. See I lsh hook Safety hook.

Hook and eye, J. T. Hope
Hook and eye, K. Markie
Hook and eye, E. W. & N. Weiss
Horseshoe, cushioned, H. E.

Horseshoe, elastic tread, W.

Hose coupling, H. O. Paul....
Ice cream cabinet. C. Nelson.
Ice cream delivery package, G.
Ice tongs, W. F. Altenbaugh.............c.coeevnnnn.
Indicator. See Annunciator indicator.
Induction motor. Rice & Steinmetz................ 6!
Inking pad and pad cover holder, H. Baumgar-

ten
Imect tr.lp E. H. Barnhart.
[nsole, 8. A. Forbush.
Inner sole, J. V. Allen
[ron. See Sad iron.
Jack, L. O. Henggi..................

(Continued on page 190)
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Want a sample of PECORA
BLOW HOLE CEMENT
free?

Pecora Paint Co., Philadelphia.

IF YOU MAKE GOOD MACHINERY WHICH NEEDS
PAINTING, YOU SHOULD READ OUR BOOKLET
ON “PECORA FLAT STEEL COLOR.”

You instantly recognize WILLIAMS'
SHAVING SOAP. Itis impossible to mis-
take its thick, creamy, softening lather or its
delicate, refreshing odor, for there is nothing
else like it. Under its soothing influence
shaving becomes a lathery luxury, and a
feeling of intense satisfaction takes pos-
session of you.

WILLIAMS' SHAVING SOAPS are used
by all first-class barbers, and are for sale all
over the world.

The J. B. Williams Co., Glastonbury, Ct.
Depots: London, Paris, Dresden, Sydney.

ROUNDNEOR SQUARE BASE
R

Improved A
C

capacity_than any other
chuck. Set screws of cruci-

ble steel. All nuts case-
bardened. Drop forged steel
wrench with each chuck.
Holds straight or m,per
work. Can be instantly

justed from 0 to great.est capacitg. -
SKINNER CHUCK CO., Church St., New Britain, Conn.

Mafae's Pat, Double Spindle Lathe

TWU I.ATHES IN ONE.

One a 26-inch swing for the
common run of work, and

the other a powerfully

= triple-geared #-in.

i swing for heavy work.

A substantial, careful-

B Iy designed and well

built tool. Costs but

little more than an ordinary lathe.

J. J. McCABE, 14 Dev Streer, NEW YORK.
THE H.-C.

GasEnginelgniter

The most satisfactory machine yet
devised for igniting Gas and Gaso-
line Engines. 1t has permanent
nmagnet fields; an inclosed arma-
ture; self-feeding carbon brushes,
and it may be runin either du‘ecnon
Send for Descriptive Circular “S. A

The Holtzer-Cabot Elec. Co., Boston (Brookline) Macs,
WE ARE THE INVENTORS OF THE

CAULKING MALLETS

NOW USED IN ALL THE SHIP
YARDS OF THE WORLD.

We make Mallets of all deserip-
tions. This is our speclalty. Il-
lustrated Price List and Catalogue
mailed upon applicatio

N. Y. MALLET & HANDLE WKS.

Established 1845.

4560 E. Houston St., N.Y_,U. S.A.

PRESSES, DIES and
Special « Nachinery

For Sheet Metal Workers.
West Mfg. Co., Buffalo,N.Y., U.S.A.

A MACHINERY

NEW anpo SECOND-HAND,

FOR SALE CHEAP.

Hoistmg Engmes Air Com pressors,
Rock Drills, Crushers, Dump Cars,
Steam Shovels, Light Locomotives,
 Relaying Rail, etc.

= Send for printed leaflet just issued.
WILLIS SHAW, 628 N.Y. Life Bldg., CHICAGO.

The Pratt & Whitney Co.

Have in stock Machines of their own make
that have been used, all in good order,
which they offer at attractive prices.

=~ Send for lists.

HARTFORD, CONN.
NEW YORK: Cor. Liberty and Greenwich Sts. BOSTON*

BU¥FALO: Cor. Senecaand Wells Sts.
CHICAGO * 42 and 44 South Clinton St.

A Tome That Tells of Tools.”

All about every known Tool, large and
» small, and its uses, gize, weight, and
3 present market price. Every T ool de-
§ scribed and illustrated by fine “and ac-

erare cuts Send at once for MONT=
; RY & CO.’S thoroughly up

to 3%te TOOL CATALOGUE tor

1898. 510 pages with index. Pocket
8i ze 634x414, rounded edges and stitched
covers. tvery foreman of workshop
or factory should have a copy. Mailed
for 25 cents by

MONTGOMERY & CO.

105 Fulton Street, New York.

L3




Scientific gmmfiﬂml. MarcH 25, 1899.

L Jar closure, C. K. COOper..........c.ccvveeniiennenns 620,889
1R z .}mntbfor parts of machu}‘ery. A.C. Culviar ,294
g ? g 2 ute bast, etc., treating. H. Prinzeta 121.13
b ﬂ\.ﬂ Whai IS 1 Knapsack J. 3. Mahoney.
; e : Knitting machine, H. M. k¥ .. . b .2 i9
“" “' Your work 2 ~w Labeling apparatus, C. G. Severin. 10,4

Labeling macume. J. "IN Marlin.

. tIH you alt‘e:hlssatlshed L& Ladder, step, C. H. Likewise.. 62! Established 189
ith your situation, your sal- X% - Lamp, acetylene gas generanmz. L S Bufﬁngton First Mot hicl 1in the English L: .
ary, your chances of complete X Lamp, acetylene generating, K. J. Dolan.......... 621,230 irs  Motor Venicle Journal in the lish Language
Succes% write to The International I.amp, electric arc, J. T. ’l‘schleret ......... ... 62 Begmmg
COorrespondence Schools, Scranton, Pa., Lamp, electric incandescent, k. M. k. Cazin. .. April 5th
and learn how othets 80 situated are gettmg Lamp, electric incandescent vacuum, k. % * °
071 2 TP

of the first four or
Featu res April issues:

Some Thermodynamics ot Vehicle Motors,by Hudsou Maxim

Laundry and kitchen table, J. F. I. Conway . .
Level and angle measuring device, combined, G.
B U8 07 N .

Students in the courses of Mechanical or Elec-

tric:l\] Eagiple%-ing, Arc'hit/e(c‘bure, Ut&any of Lifting devnce, magnetic, A. Monell L% Ieldowrb;renhlcle (irn%vsh 1For MotorV hlbly C]ﬂ % a ]%uryeg..
e Civi ngineering (ourses are ariable Diameter eelfor T
soon qualified for salaried draf*  Light. See Head and signal light. The ldeal City, © 0 ehicles, y A. L. %ﬁigr.

ing room positions. Write Lighting fountains. etc., means for, A. Eneels 62
for pamphlets. — Limbs, hinge joint for artificial, J
The 1""‘"“""""‘ 2 ' Liquid cooler, J. Douglass....

< Liquid heutmz npparatus A.

L.iquids, purifying, 3. M. Ordwa,
Locomotive life saving guard, J.

i LLocomotor for use 1n pipes or conduits, E

The Use, Care and Repair ot Internal Combus ion Motors,
y James W. 1'ygard.
Lessons of the Road or Fm nts from users (permanent dept.)
Specml ‘\lachmery and Too 18 for Motor Vehicle Manufact-
fp ermanent department.)
Duzest of Motor Vehxcle Patents of the world,
<permanent dept.)

621,031
621,128

Benjamin. 621.018 ~ < g = t .
‘ {,oom,l}u‘. ge? 222]1'% Subscription{ llggll_:;lesnlc g; Slng’:,e Copies
s toff, 27 .
This bests Wind. Steam. or Horse Y.oom picking motion, G. k 21303 | Illustrated Catalog of American Motor Carriages, showing ull the types made here, 55 cuts. Price, 25 Cts.
WET. e otler the Loom warp stop motion, J. H. Northrop 621,310 e Streets, o
WEBSTER 2% actual horse power | Labricator.  See Self-ncting H1broator, THE HORSELESS AGE. American Tract Society Building, Nassau and Spruce Streets. New York

GAS ENGINE Mleba}lsg kcglgchmg- and delivering mechanism, J 621.20?

7 y Mattress, J. 620,923
%’,{,ﬁl‘)ﬁ?‘;ggﬁg,}gn:;;ﬁ?;'Qfaff" gash. | Matrress filling machine, G. . Martin., - 621119
of best material. Made in lots of 1C0 | Medt compound and makmg same, demccatod F.

ON A STILL HUNT.

The up-to-date sportsman needs for
BUCCERS, i)ersona] comfort, and protec-

o
e
-
e
(¢
S
=
o
3
o
1))
¢

theretore we can make th Box-! ., C-COIDY....ocociiiiii ottt 621227 | THAT ARE GOOD--NOT ** CHEAP THINGS.” tion the Ideal Hunting Shoe.
ed forosgmsn?rll.rnv%elefzh te nf)%un?h | Meat cutting machine almchment L. Ballbach.. 621.203 | e difference in cost is little. W e guarantee Tanned horsehide uppers gray color,
Made for Gas or Gasoiine. Also Hori- | Mechanical movement, C. Hechtle 621,247 soft as a glove, Loug as steel, canno

G4 | Our apparatus and guarantee our customers

Metal stamping apparatus, L Lmls barden, Widedoublesoles, rubber ce-

ontal Engines, 4 to 30 horse power.

against loss by patent suits. Our guaran-

Metals, composition of matter used in cleaning d. mented together. Pmcmcally water-
8§27 Write for Special Catalogue. : and iahi N - tee and instruraents are both good. ot
polishing, W. Fitzgerald.................... 621,053 proof, flexible, easy. The most ser-
WEBSTER MFG. CO.. 1074 West 15th St., CHICAGO | Meter. See Mlectric meter. Gas meter. | WESTERN TELEPHONE CONSTRUCTION CO. viceable shoe for surveyors and en-
Eastern Branch, 38-D Dey Street, New York City. Micro audiphone, H. W. Harmeyer.. e 6‘71 244 i 250-254 South Clinton St.. Chicago. gineers, 1Uus. circulars free.
Microscope. H. Zirngibl............. © Largest Manufacturers of Telephones M. A. SMITH & 30N,

Manufacturers, 29-31 N. 13th
Street, Phlladelp hi
Sporting Shoes of all kinds.

GREAT POWER—SMALL COST ! Jii"Eiiiiih vl R | e the United States.

The maximum of strength, Mine shafts, safeny devnce for use in smkmg, ¢ ‘American' H unn i n gs ')

durability and safety, with Troutman & Y
TELEPHONES.
Transmitters, Magneto Bells and Tele-
phone Switchboards. Over 200,000 of
our telephones in successful operation.
Used by War and Navy I)eﬁmrtments. In
ordering state lengt ine, whether

the minimum of cost Lhat Mining caisson, J. Bucmel
describes our HOISTING Moulding machine, G. Weiss 121,18
ENGINES for operation on Mop wringer, L. Moc . 62
Gasoline, Distillate or Crude Mortar or grout mixing machine, C. A. Grannell. 621.071
Oil. FEvery part ot the en- Mortising machine, chain. R. S. Brown............ 621,026
gineis interchangeable. Soon Motor. See Current motor. Induction motor.

saves its cost in fuel alone. Water motor.

DRILLING
Machines

Both  friction and geared Motor mechanism, J. A. Hafner......... FETTT 620,916 SrbTo Tine or metaile orouit ing nuber of
hoist, 6 to 150 H. P. For quar- Musical instrument, automatic mechanical, G. A. 621025 telephones to be used ononeline. (&~ Send Over70 sizes and styles, for drilling either deep or
ries, mines and docks. Send | Brachhausen...............cooi0 cviiiiiiiiennans 621 for catalogue *S. A.” shallo 1 in - Elof ol © gy ted
at oncefor{ree catalogue. Weber Gas & Gasohne Musical instrument, mechanical, W. H. Rollins.. 621,289 AMERICAN ELECTRIC TELEPHONE CO., w wells in any kin 80il ur roc! oun!
Engme Cao., 402 S.W. Boulevard, Knnsns Clty, Mo. Nail, H. L. W. BULEOI. «vuneuereaniensnnannnns 621.222 e 173 th C | St.. Chicago, i1, on wheels or on sills. With engines or horse powers,
Nut and washer, vehicle axle, W. C. D. Evans 621,301 South Cana . go, Strong, simple and durable. Any mechanic can
MIETZ & WEISS glit lfock. H. B. Baur})rgardner.....;i..é....t.,...i)... 620,879 operate them easily. Send for catalog.
ils for removing sulfur compounds, treating hy- -
drocarbon. Boote & Kittredge.................. 620,882 PHOTOGRAPHY IN COLORS —FOR WILLIAMS BROS., Ithaca, Ne Y.

mulas for producing photograpbsin colors by the Chas-
Opté%mt])s; lenses, etc., pocket case for, F. H. 620,984 F&gne rocess. SCfENTlFI% W MIae (AN SUPPLEMENT, -
Ores, mechanical disintegrati 621,274 1114 and 1125. Price 10 cents each, by mail,

Oven grate, D. G. Elobby.. . 620927 from this office.and from all newsdealers.

Oxidizing furnace, H. J. Cla 7
ENGINE- I[’)agkinsg deivilge. rod.dA. Ww. G 621,063 F 0 U R T 0 O L S I N o N E
The most economical power a ee Inking pa . "
known. Absolutely safe and | Padlock, permutation, J. E. Jolliff. gﬁmgm?ﬂavgg&c%%
reliable. Runs with common | Pail, dinner, G. W, Curtis....... of. Send us $3.50
kerosene. Perfectly auto- | Paper bags, manufacture %, off.

i d we will
tic. P ted 1897, Woolley........ccvvuveeein..... 621,009 an 1
X glgdlﬁuro aetzfr‘: rfi\untne:}I 8- Paper cutter, rotary, H. W. Mathe 520,944 Ssgl(lﬁi yo%}:ns -
Send for Catalogues. Paper re)glstermg mechanism, T. C. Dexter (re- 1723 '.I‘houdri'l] “ : > >~ " N
L 1) ) —r
128-132 Mott St., New York. Paper stock, machine for reducing, T. C. Cad- alone is worth the mouey. The ja.ws open eight inches. 28 ST¢Yk$£MgRr%§S‘LLRo %5 To%TS?AOLDGUE

] 0 USTR CA
WRALL Lo enesesensrnenes ieees e Weight thirty pounds. Agent want em comfield, Ind. SUNART PHOTO €O, 5 AQUEDUCT of ROCHESTER NY,

Pgwer? Power? Power || f s b Siist s 20| BLOOMFTELD MYG: 00

) 0153 1 10T =) o= S 620,899
RACINE GAS AND GASOLINE ENGINES. Pllerabncs‘ apparatus for cutting pile of, G. 620951
LOCAL ENGINE AGENTS WANTED . Pin. See Coupling pin. : ’ ’ ’
. o Pipe covering, J. A. Scharwath..................... 621,151 a
Racine Steam and Vapor \ Pipe threader reamer attachment, J. B. Kaiser... 621,305
Launches. Racine Row and a f W Pipe wrench, chain, G. F. Crass............. ....... 621,293

Sail Boats. Send stamps for
Catalogue. Specify one wanted.
CARSE BROS. CO.,
64-66 Wabash Ave., Chicago.

Pl.x%e}fprotector and skirt supporter, Carr &

Electrical and Mechanical. Inventors, note this.

ry In connection with the Third Electrical Show to be held in Madison Square Garden, New York, from
Plows, rotary subsoil attachment for, T. Hawke 620 919 May 8th to June 4th, 1899, there will be a special exhibition of Patents and Inventions. Inventors so de-
Pneumatic tired wheel for vehicles, R. Frey-

T TITT P T " . singer . 621,240 siring may thus be able to show their models to investors and others interested at very little cost.
The w0|ver|ne Three ﬁ\lllndel‘ Gas’ gom};ltngf w'p\_;eell hF‘&Fé hPﬂgghgr 621,131 350 Exbibitors and 700,000 visitors at our former Electrical Shows. For further particulars address
ooltable, Wals| epherd...

. . . 621,187
0||ne Mar"‘]e En ine Portfolio, letter file, etc.. A. Krah ... 621,256

T onl sovorue anc el garme | Bk e e P . ELECTRICAL EXHIBITION COMPANY,
gasoline engine onthe market. Lwht est | wE "

 engine for the power built. Practically E.’;fgsmfgse‘;;‘:':lggg:‘y&gg’gggm platen, A. W. MARCUS NATHAN, Gen’l Manager. MADISON SQUARE GARDEN, NEW YORK.

Planter, automatic corn, R. V.
Planter, check row corn, C. H.
Plow, A. R. Mallo

no vibration. Absolutely safe. OX.
Single, double, and triple marine Projecme. G. C. Baker..

. 6205875
and stationary motors from 34 to Protractor, G. W. Sy kes Y H 77 a
30 H.P. §F Write for catalogue. | pyjler. See Cork pu]ler F 0 R F I N E w 0 R K Umversa B
WOLVERIN(E; M%T:])R !?’IOR':.S,h lg‘l;]tlnepy’r%l{l;gy")e% (13) I}J,e{ebvre @0‘9‘4 No ;:&achiﬁl(% on thsnéarke{;‘cﬁ] flqual B :
ran apids, Mich. N ¥ 'y chearing " our No. Han enc illing
L4 P“""hérég;nc“mng Maochine with two speed counter.
Spindles and bearings of hardened

Kneading and Mixing Machines
Over 6200in use. Over 300 varieties

e in 155 different industries.

Patented in all countries.

, WERNER &

\ 4 7 x_ and ground tool steel. Arranged to PFLEIDERER

. '1] a ﬁﬂ}{ c‘lleanT \%a?‘mﬂmdl - take same size chucks and other ¥ Saginaw, Mich, Build-
L / Rail fastener. W. Graham attachments as fit mouth of bench | B ors of all kinds of Chemi-

. - i Rail tie, J. F. Myser... lathe spindle. Traverse movement : cal Machinery. also at
Manufactory Established 1761. Railway cattle guard, of table 7 inches. Fuller descrip- Cannstatt.London, Vienns,

LEAD PENCILS, COLORKED PENCILS, SLATE | Railway switch, street, W. J. Hughe, tion in free illustrated booklet. ) == Berlin, Paris and Moscow.

PENCILS, WRITING SLATES. STEKL PENS, GOLD | Railway system and ttravegngﬂ collecto o The l'ratt & Whitney Co,, Hartford, Conn. [ = 83 Higkest International Awards
S, 'y N J N underground electric. enq uin..
ggiD. ISIYPISHEE%RIQIY‘ g%%ﬁéSE;{NGS(}(I;]\)g %{%E{E)Rlslf Rm]lwaysflautnlmatmc sgsfp:‘erg for p;teventmg col- 621,205
COLORS AND ARTISTS MATERIALS. 18ions on electrice, ancroft........ ...... »
Rake. See Hay rake. 01(— P (@44/ da(
75 Reade Street. - - - New York, N. Y. Recorder. ' See Time recorder. e 7 a4ty ;:0 M‘Z’ cfa,u.“,c/z 3
i efining engme, . lon ... . e o
Manufactory Established 1761. }‘Rem holder, driving, W, B. Vanderbiit Zo Fo !_‘7 v Arle, “"d"' Priece «

Repairing device, G. B. Leonard.... ............. 621108 M Fvrres MW%

. Ring. See Curtain ring.

; Road making machine, W. H. Johnson............ 621,094
Iéocll(( drill, .{ L%pCu]]ocllIL....f. ....... bie sawe.” W 621,271
O opencirating pulley for cable saws, A o, : THE MACHINERY OF A NAPHTHA
......................................... 21,268 1~ gk
ROJE"{}%},’S},?E hydrous, A. A. Dickson. 22(,394 R 13 o MARINE MOTORS Launch.— A detailed descnptlon of the motive power
Roll and transfer table, H. C. Shaw..... . 620,982 VA GUARANTEED T0 of a Modern Naphtha Launch, with sectional v1ews
ARGEST MANUFACTURERS ! Rotary engine, W. L. Wilson...........c..ceeeu. .. 621,193 G v AREGIVE SATISFACTION. sh?wx{)llg all the pgrﬁ\ of thte bonleléamti enz&t;e SA most
- . 2 t. LE-
IN THE WORLD OF Rubber or other gums, manufacture of, E. Gar - 621060 WY | " . DURABLE IN CONSTRUCTION. X&'ﬁ% flpl%g-r Prilceulsﬂrgelllotg.s Foz;ng:]glgy ﬁun?:l?;Co.
Rug, traveling, L. Maurice.. . 620,945 = == ano EASY anp SAFE v and all newsdealers.
. E FO gudlimz m;n’cl%;n% H. C.tGlibbs. té‘%%g'%»g ] OPERATION. S
. . Sad iron ves et a ... 621235 . 4 SEND FOR CATALOGUE AND
5 ATI ON‘ r" C H lC AG MVRCY:Y | Sad iron, gas, H. Gefrorer. ... 621,062 ) g gmvzsnc/«u ouf M5,
‘ Sad iron, self heating, A. E. Cordray. ... 621,035 £ TRUS(O‘”’ BOAT M G(O
Safe boltwork, M. Mosler............. . 621,122 5
g ft‘a]ty ho‘?k A. Jd Curtés.}.l...s.t ..... . (2;221]%‘;2 . MAR\I(?[‘JAE}‘IAPOR ENC‘iNES
‘ ash worker, window. . Strauss. 8
I N A c RAMPED c o R N E R Saw table, D. H. Lentz.. 621.106 cmncm:m %0 CRANDRAPIOS HEHCAR,

rkmen can always work on a pipe with our §ca]e‘fA De Vé]blss' i]r
«¢Q’? | Seam for sewed articles,
Sy AdIUStable 8 Seat back, W. E. C. Ellis

- @31 HALF A CENTURY OF CYCLES.—AN

° 621,049 interesting hmtor{l of the ¢ycle from its originup to the

o s | present time. e first crank -driven bicycle. The PALMER Stationary
) Nz Pipe Wrench. gggﬁgzgf ]ggg"grte‘;‘;nssegérﬁigfnes """"""" 6210% | &} one-shaker” and its successors. The tricycle. The and Marine Gasoline En-
Frame of malleable | Sewing machine, J. Stewart, JT .................... modern wheel. Cycle building a science. Points of im- %nes and LnunchesEMO{zgl'
irom, operating nut of steel, ahdm% Sewing machine feller, G. H. W. Curtis. . [c)r(():lvem%{"%h ;)Phl?u Y’:l}g‘t‘mﬁglc é";]em“ﬁdhﬂﬁn%&gggg% CﬂgglonsEn ines, Eng t_!
h dened, jtaw, w‘ﬂ"i teem& Oftdm Torging. A)\ Sewing machine lap seam feller, G. H. W. Cur- AMERICAN SUPPLEMENT, No. 1012, Price 10 centa ginesngi'end for vggnlog
rts hardened, tempered, and interchangeable. S vteueneians tuanerarnnnatanenenenenaeananens . P . .
ﬁzm;y tool when cram‘i)ed in a corner. It will not lock on Sewing machine presser foot, A. Rontke, To be aad at this office and from all newsdealers. "PALMER BROE-; MIANUS, CONN.
thep]’bf Strglngjdlll{a[l){le a‘nld accumted ,'Slgnd 06017' to Shade adjust d H. M. Sturgi 621,145 to g%{l](l)é’ll
ardware a ool Co. i Shade adjuster, window, . Sturgis . 6209 Py l PP ! .t
emis a n 621.%’; ’ * PP .

Box 1400, Springfield, Mass. Shaft coupling. vehicle. ‘R. Mulhollan.
- Shaft spring appliance, C. Eickmann..

JUST OUT.—Send for List No. 9150 Illustrations of | SPafts.locking deviee for securing ca

o BICYCLE ECONOMY &

. Shelving, library, G. Stikema 621,172

CHISELS; CARVING TOOLS’ . Ships’ bottoms, apparatus fo - Th § )

GOUGES, PLANE IRONS, \ T e rhe money you pay for a new 5
: Shutter, G. Roberts... . 620.969 ; sometim e

RAZORS, LIGHT E?vﬁEdTOTOHSf | Sill oundition base. i J_Lcﬂmﬁmu B wheel is sometimes only part of t

Tools for Metal or Woo ools for irt or garment bin mg, owe X 3 H
gggga;r'i‘l;g:gﬁ)n %?:l?oolsr Laboratories. Model Makers . Skirt protector. J. B. Poyet, 621134 price. The bleCIe mender gets the
all Woodworkers. Razors war- Skiving machine, A. Y. ANdrews.. ... auiiiiiiiin 621,012 t B t if v b
ranted to give satisfaction in use. ‘ Sleigh runner attachment for vehicles, J. E. G ! rest. ut, 1t you buy a

2‘}1\2'1(' 4 sB:EEL "Sldlllllﬂ(l WI h Ihe Bu[:k’s Hgaﬂ ” Smgn‘:yglstack furnace, House & Dupea.

| Smoke consumer, J. W. Alexander........ " 621197 BIBYBLES CRESCENT
BUCK BROTHERS, Riverlin Works, Millbury, Mass. i :

gotli tli;mmer, l; Ger(‘}laghw....ﬁ....
ole, boot or shoe, G. J. Wright..... . . .
. Sole shanking machine. O. Paquette............... 621,129 to begm with you need have only a

' Spinners, tension producing device for twine, G. . . N
A( ,E I Yl ENE ! H.Ellis...... oo 21.23 bowing acquaintance with the wheel-
Spmnmg frame G. W. Knight

pinning machme 8! mdles, bobbin and thread tinker
= Get a better ltght and save one-third the holder for, urr. . L. .
Catalogue No. 3, containing * The Care of the Wheel,” free.

B present cost of your gas bills by installing Stacker, straw, G l' isher. 621,231 |
a National Acetylene Gas Generator. The Stalk cutter, J. A. Dixon. ..

most brilliant light ever produced; safe, Stamp. band, B. B. Hill.. ... 620 !
cheap, efficient; can be mstalled any- Stamp mill, nnnular, F.1.. Preston.. ... ..l 0000 9 —— e AR
where. Does the proposition interest Stand. See Display stand.

If so, write for catal d JHL T, LOOMIS. . ....eeeeereennnnn. 943
LY T0ic. HE NATIONAL ACE. Steam and hotwater botler. W: Kane. 3 cHicaco. WESTERN WHEELR WORKS, NEW YORK.
L TYLENE GAS CO., 909 New Steam boiler, C. ‘R MOOTE.eevneeetiinnnnnnnssl
England Bldg., Cleveland, O. | (Continuea on page 192) (L A L A AL AL R AR AR AL A A A A d LA ddddd i it
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EDISON SAYS

S conider e E0trical Eagimeer

Over 20 technical and popular electrical

I oy Mgaars O

0ol LAdudTlior

(Concerning the study of electricity at home

by our mail system) Jos Wetsler Pres. T. (. dartin V.-Pres.

as O Eie.

fen amd MaTom
5 be of qirat Valul e e who desne an

~— .
H. A. Strauss, Gen. Mgr. &Sec

=+ courses, covering every branch of this fascinating

science.

Cost of any Course may be paid in instalments
2,00 per month., Address

1ot

Wnte for our two FREE books entitled
Oan I Become an Electrical Engineer ?"
and " The Electrical Marvels of our Times."

THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION.

Dept. A,

120-122 Liberty Street, New York, U. S. A

The RALSTON STILL

placedupon ourkitchenrange
will suppl{ e family liberally
with sparkling distilled water.
Most Scientific in con-
struction. Largest guar=
anteed capnclty. Highest
award at Omaha
sition, Endorsed by Ral-
ston Health Clu

Send postal for booKlet *B" to

5 The A. R. BAILEY MFG CO.
64 Malden Lane,N. Y.

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments performed with it. A most valuable series
of articles, giving in complete form the particulars of
this subject. Details of furnaces for makm%thp carbide,
gas generators, gasometers, burners, etc. omamed in
SCIENTIFIC AMERICAN SUPPLEMENT
]004, 1007, 1012, 1014, 1015 101
103 ‘)\, 1057. 1064, 1071, 107
1083, 10 83, 1056, 1104, 11:21. 1 l 32,
1149’ and 1150. Price 10 cents each, by mail, from
thls office. und all newsdealers

What is B0 important as
Health — lmPOESible without
Pure Water! It postpones age
and its infirmities.

The Sanitary Still

is simple, economical, and_ef-
fectively produces distilled
(the only pure) water. Our
$10.00 Still has twice the
ca. acity of others, and is the

Still recognized by the

. Govt. Send for booklet.

THE CUPRIGRAPH co . 138 N. Green St., Chicago
STATE OF NEW YORK

CIVIL SERVICE EXAMINATIONS.

Open competitive merit examinations will be held on
April 1st in various cities throughout the state for the
positions mentioned below: Fireman (Steam Boil-
ers). Salaries $30 to $40 per month and maintenance.
Inspector of Boilers, Department of Public
Works. Salary $3,000 per annum. Intending competit-
ors must file applications in the office of the Commis-
sion onor be fore March 27th. No one will be admitted
to examination without the official notice (form 5) from
the Secretary of the Commission. For application
blank, address Secretary, New York Civil Service Com-
mission, Albany, N. Y

Che Cypewriter €Exchange

116 Barclay St.,
% kEw YORK
124 La Salle St.,
CAGO

38 Bromfield St.,
BOSTON

020 994

Steam boiler or generat(;{r (:\ T'este

Steam drier, rotary, P. mm 1,074
Steam trap, E. F. Seise bll 159
Stereotype plate trimm 3

. Curtis. .. 620890

Stmlle sawing
er...........
Stopper or closure, H.
Stoppering device for bottles, ete

A .

Stove door and jig for finishing same, S. 6: 2!
Stove frame and jig for finishing same, S. 621,021
Stove, o1l, k. P. Glazier. 620,910
Subsoiler, k. Schell.. . 620,975
Sweater and hood, combined, S. Fain........... . 621,050
Switch. See Eleane switch. Railway switch.
Table. See Laundry and kitchen table. Pool

table. Roll and transfer table. Washing and

canning table.
Tags to plug tobacco, etc., machine for attaching

metal, utler...........iiiiii e 621,220
Tags to plug tobacco, machine for attaching, W.

H.BUtIer........coooiiiiiiiiiiiiiiiiiiieeeeenn 621,221
Tank. See Gas tank.
T'ap and die, F. W. Robertshaw.................... 621,288
Telephone desk and register. H. k. Forrest. .. 621,054
Telescope, terrestrial, C. Pulfrich 621,283

'l‘elesco;i‘es opitical correcting device for refract-
ing, L."Schupmann
Tellurian, D. 1'. Williams

Thill c()uplmg W. k. Schubert. 21,156
Thill coupling, A. Stevens . 621,169
Tie. See Railtie.

Tile, partition, W, W. Knowles. . 621.100
Time recorder, workman’s, J. H. Garrat 620,906
Tire, Squier & Windham............... 620,985
Tire, bicycle, W. A. Gilday......... 621,243

Tire setting machine, auwmamc. B. McGovern
Tire valve, pneumatic, H. Leineweber..
Toy,S.D. Franklin......................

Toy, J. Gardam....

621,105
621,055
620, 904

Toy, L. J. Genett........ 620,908
T'oy, musical. W. A. Gay............. . 621,061
'l‘rack secmon. adjustable and portable, .
........................ . 620.992
Track sl;zht 0. 8. Kepler.. . 621,254
Traction engine, 1. ;,edgmc . 621.158
Transmission device, k. Belle 321.017
Transplanter, W. L. Hawkins. . 621,302
I'rap. 3ee Hog trap. Insect
Tricycle, H. J. Cordle....... . 621,034
Trimmer. See Paper trimn
Trolley ear, H. Geisenhoner. . 620.907
Truck, car, R. W. Oswald.. 621,275
Truck. casket, W. H. Reania., 621,284
Truck side frame. car, E. F. Goltra. 620,911
Trunk, W. Hossfeld................. 621.086
Truss, Harkinson &, Holliday 621,078
Turbine, A. C. Rice...........coiiiiiiiieeiniiiiiinn 20,964
Turbine wheels, manufacture of, J. B. McCor-

0] 2 § 621,270
Tuning peg. stringed instrument, K. L. Becker... 621,207
Typewriting machine, J. Pratt 620,959 to 620,961
Valve, C. Gulland (relssue) ....... 11,722
Valve, W. Heston....... 621,082
Valve device, W. Kane. 932
Valve for air brake systems, F. G. A. Fielitz... .. 21,052
Valve mechanism, air brake, T. H. Haberkorn... 621,076
Valve geat surfacing tool, C. H. Sapper............ 620,974
Vaporizer, H. M. Dunlap. . 620,895
Vehicle, B. C. Hicks, 621,083
vehicle chafe iron, G. T Chatterton.. 621,226
Vehicle, electric, K. Knudsen (relssue) ............ 11,724

Vehicle indicating and recording apparatus,
Faye & Bochet..
Vehicle, motor, A. .. Riker..
Vehlcles or cars, balance for undercarriages of,
Murphy
Veil fastener, E. Gordon
Velocipede, ice, E. Renger
Velociped e saddle, H. Blossom...

6. 621182

Vending miachine, coin controlled, W. Tribbl
Vessel holds, sounding apparatus for, H. R.
JAZEIS. .. it e et 621 231
Wafzon body hoisting device, J. H. Slmomon . 6211
Washing and caniring table, F. A. Dixon.. . 621, 045
‘Washing machine, O. Hewes. 620,921
Watch regulator, E. Hart...... 621,245
Watch, repeating, F. W. Wasc 621,002

Watches adjustable jewel bearing
Rosenbrook.

621,272 |

in Electrical,

Mechanical Drawing, Machine Design, etc.

OUR SALARY

of vour spare time to study at home, at_a cost so low that you will not feel the outlay. Courses by mail
Mechanical, Civil, Mining, swam and Sanitary Engmeerlna. Architecture,

WILL INCREASE as your knowledge of
your profession and your value to your em-
pluyer increases. We will help you to a better
position and higher payif you will devotesome

t Text Books Free. Write for Circular S. A., sample

pages of text books, drawing plate, and booklet of letters trom students all over the world.

The United Correspondence Schools, 154, i56 & 158 Fifth Ave., New York.

8000 BICYCLES

Overstock: Must Be Closed Out.
STANDARD °98 MODELS,
guaranteed, 89.75 to
®16. Shopworn & sec-
ond hand wheels, good
as new, 83 to ®10.
Great factory clearing sale.
We ship to anyone on approval
o7& trial without a cent in advance
EARNaBICYCLE
h = s"'by helpmg ws advertise our superb line of
99 models. We glvo one Rider Agent in each town FREE
of sample wheel to introduce them. Write at once for our sgacidl c®av,

G. C. MEAD CYCLE (0. Chicago, Il

\ DID YOU EVER GGLLEBT STAMPS?—
2A There is much pleasure and money init. For
- onl &6 cents we will start you with an Album
50 different stamps from Cuba, Phil. sl.,

ﬂ\y Porto Rico, etc., and our 80-page hst ete We
7 DBuy Old Stamps. Standard Stamp Co.,St.Louls, Mo

WAN T E D—a Young Man, thoroughly fa-

miliar with the latest scientific
developments to contribute g{npular srientific articles to
a newspaper. Address X X X, SCIENTIFIC AMERICAN,

50 YEARS’
EXPERIENCE

Trape MARKS
DESIGNS
COPYRIGHTS &C.
Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention 18 probably patentable. Communica-
tions strictly contidential. Handbook on Patents

sent free. Oldest agency for securing patents.
Patents taken through Munn Co. receive
s8pecial notice, without charge, in the

Scientific American,

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

MUNN & Co, 261 eroacwar. New York

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

w t 3econd-hand Sand-blast Machine for clean-
an El- ing Hollow Ware and other castings. Give
all paiticulars and address, Sand Blast, Box 73, .

1 make Models for Electrical and

MUDEL MAKE Mechanical Agl:liances. alsofine

machinery M. SANGFR. 62 Cortlandt St., NEW YORK.

MACHINES, Corliss Engines, Brewers’
| E and Bottlers’ Machinery. ﬁ

MFG. CO., 699 (‘hnton Street, Mllwaukee. Wls

T U R BI N E III;j‘ASéand to’l‘FCll'cll-llﬂl‘ “M."

SprinuﬁLIE ghﬁlo, ﬁ .

e 5 |

ODELS 8. EXPERIMENTAL WORK. SMALL MACHINERY
] NIVIFEE\.\){‘E';E&EEI}: MNEW YORY STENCIL WORKS 100 NASSAU 8T N Y.
lllustrated Cata-

MEXICAN STAMPS o

] log)ue . ,
Emzlish now read§ Copy FREE. M.
RGAS, Box 34, Irapuato, Gto., Mexnco.

GAS«# GASOLINE E

WATER MOT

BACKUS WATER MOTOR CO. NEWARK N.J. U. 5. A.
WHY

vot Make Rubber Stamps ?

Our ** New York” Rubber Stamp Vulcanizers received
the only medal awarded any Vulcanizer, World’s Fair,
Chicago. Simple process. Large protits. Circula.rsgree.
BARTON MFG. CO., 338 Broadway, New York, U. S. A.

RUBBER STAMP MAKING.— THIS
article describes a simple method of making rubber
stamps with inexpensive apparatus. A thoroughly
practical article written by an amateur whohas had ex-
perience in rubber stamp maklng. One illustration.
Contained in SUPPLEMENT 1110. Price 10 cents. For
sale by Munn & Co. and all newsdealers.

YOU CAN MAKE $100.-AWEEK !

UWN YUUR UWN SHOW, COMPLETE OuTFIT-$100.
FE MOTION_FILMS & MACHINES.
GREAT PASSION PLAY & 500 0THER SUBJECTS

S. LUB/N,LARGESI' MFR. PH/LADELPHIA P.A.
howtomake $3aday

3 a nay s“re absolutely sure; we
f

urnish the work and teach you free; you work in

the lomhty where you lwe Send us your address am‘l we will

e)f(plmfn e d: k bsolut I write at once. prof
r every da. swor a soueysure.

g‘osYsALo HAN FA(?I'UBING CO. Box 718° DETROIT, HiCH

Send us youraddress
and we willsnowyou

NOVEL POCKET KNIVES

Made ot the best materials in the most artistic styles. Your
photo, or photos of celebrities, and name and address un-

derneath handles. Handsome, useful, indestructible. Ever;
knife warranted. Sendstamp for Circular. Agents Wanted.

NOVELTY CUTLERY COMPANY, 2 Bar St.,, Canton. Ohio.

817 Wyandotte St.,
KANSAS CITY, MO.

Water heater, W.
Water motor. J. F.
Water tube boiler. W. J.

209 North 9th St
ST. LOUIS, Mo.

We will save you from

10 to 50% on Typewri-

ters of all makes.

8~ Send for Catalogue

CROOKES TUBES AND ROENTGEN’S
Photography.—The new pbhotography as performed bf'
the use of Crookes tubesasa source of excitation. All
about Croo es tubes. ENTIFIC AMERICAN SUPPL E-
MENT, Nos. 181, 189, 235, ’4J 2 4, 7"2- 795,
905, 908, 1050, 1054, 10 i 1057, aiso
SCIENTIFIC AMERICAN, Nos. 7, 8. and 14, Vol. 4.
These profusely illustrated SUPPLEMENTS contain a
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. Among them
will be found P’rof. Crookes’ early lectures, detailing ;
very fully the experiments which so excited the world,
and which are now again exciting attention in connec-
tionwith Roentgen’s photography. Price10 cents each.
To be had at this office and from all newsdealers.

THE NEW BRISTOL COUNTER

¢ raoer BRISToL oML S A,
Parerted Apr 7891

Registers an accurate account ot work done on print-

ing presses, grain tallies,
other automatic machines.
repeats automatically. Simple, accurate, durable. Spe-
cial couuters to order. (¥~ Send for circular.

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

weighing, measurlng and
Counts up to 1,000000 and

~“Glimax” Spring Wire Saddle
The most Durable, Handseme and
Comfortable Bitycle Saddle in- ex-
istence. Endless Steel Frame

‘'I'hree sizes: Nos. 1, 3&11(14 Respect-
ive dimensions, 10x8 in., . 93 x
in. Price $3.00, ¥~ 1beral diseoun
to dealers, Address

CLIMAX MFG. CO., East Hampton, Conn,

A GOMPLETE ZLEVTRLAL LIBRARY

By PROF. T. O'CONOR SLOANE. .
AN INEXPENSIVE LIBRARY OF THE BEST BOOKS
ON ELECTRICITY.

For the Student, the Amateur, the Workshop, the Electri-
cal Engineer, Schools and Colleges.
Comprising five books, as follows:

Arithmetic of Electricity, 138 pages, - -

Electric Toy Making, 140 pages, . - -

$1.00
1.00

How to Become a Successful Electrician,189 pp. 1.00
Standard Electrical Dictionary, 682 pages, - 3.00
Electricity Simplified. 168 pages, 1.00

§¥~ The above five books may be purchased singly
at the published prices. or the set complete, put up in a
neat folding box, will be furnished to readers of THE
SCIENTIFIC AMERICAN at the specml reduced price ot
Five Dollars. You save $2 ordermg the com-
pl@te set. Five.volumes, 1, 30 ges, and over

450 illustrations. (¥ Send for full table of con-
tents of each of the above books.

MUNN & Co., PUBLISHERS,li

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

Water wheel system, A. C. Rice

. 621,141

Wheel. ]See Pneumatic tired w.

wheel.
‘Wheel chair, E. B. Taylor..... . 621,178
W heel truing device, J. G. Sch 621,153

erlldciw frame and sash, metall
Wire stretcher, H. A. Robinson..
Wort from mash, process of and apparatus for

extractmg. G. A. Bachmann ...................
Wrench. See Carriage wrench. Pipe wrench.
Wringer. See Mopwrmger

DESIGNS.

Badge, L. G.Craig........ .cccovvnennnn
Bedstead corner post, S. J. Turner..

. 621,209
620,971

621,014

30,328
30,343, 30.344

Bedstead end piece, O.E. A. Wiessner.............. 30,342
Bedstead headboard or footboard, Haggard &
Marcusson 30.341

Carpeting, J. Spring

30, 35!)

Corn husker pad. J. G. Kees............. . 30,337

Display stand, bottle, J. Q. A. Walker......... ... 30,331

Headlight case, locomotive, S. H. Wheelhouse,
30,334, 30,335

Hoopforbarrels, etc., H. Mann
Insulator cap, electncal G. W. Prouty
Lamp body, L. S. Buﬂington
Lamp burner, C. L. Marshall..
Lathe plate, O. W. Schaum.
Mirror frame, N. Malluk........ .... .
Nozzle for hardemng apparatus, C.

338
30,339

. 30.3?2

33

. Sponsel,

30.345, 30.346
Pedal, E. Klahn oo 30,351
Print, mezzotint, C. S. Ha X
Pu]ley, 34

Sole, S. Borchardt...
‘Woven fabric, W. T.

TRADE MARKS.

Beverage. non-alcoholic soda. P. Fehler............
Boots and shoes, Chipman-Pratt Company.
Candy, Pan Confection Company....................
Copper manufactures, Baltimore Copper Smelting

and Rollmg Comps .............................
Hammocks, D. W. Shoyer & Company.
Matches, pnrlnr. 1mproved Match Company
Mattresses, pillows, and feathers, Randall Mat-

tress COMPANY .. ...iveeineierneanenenneensasnennnns 7 32.585

Medical compounds. G. Allen & Com pany... ... 32594
Oils, harness, axle, and hoof, P. 1. George, Jr..... 32,591
Qils. lubricating, Vacuum Oil Company...... 32,592, 32,593

Peanut butter, Peanolia Food Company............ 20
: Plows and their parts, Syracuse Chllled Plow 596

BILY ...t atatee e e eeeiaaae e araees A
Varmshes japans. colors, and illing up, Nobles & 32590

LA BELS.
* Dr. T'erril’s Man Restorer.” for a medicine, Ter-

rill Medical and Surgical Institute................ ,847
Kona Coffee,” for coffee, H. Hackfeld & Com- 65845

Compa.ny

PRINTS.

“ Clark’s Gold Flower,” for coffee, H. W. Clark &
Company

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Qpemal 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.
if complxcated the cost will be a little more. For full
Instructions address Munn & Co., 361 Broadway, New
York. Other foreigu patents may also be obtained.

SCIENTIFIC KITES.

s NAVAL BLUE HILL BOX KITE.
‘%\ A scientific marvel. Flies like a bird.
Every boy wants it. With 300 feet
flax kite line sent paid,to any address,
on receipt of 50 cents. Send stamp
for 16-page Kite Catalogue.
{F AGENTS WANTED.
E. I. HORSMAN, Manufacturer,
382 Broadway. New York.

ACETYLENE APPARATUS

Acetylene number of the SCIENTIFIC AMERICAN SUP-
PLEMENT, describing, with full illustrations, the most
recent, slmnle or home made and commercial apparatus
for generatmg acetylene on the large and small scale.
" The gas as made for and used by the microscopist and
student; its use in the magic lantern. 'I'he new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1057.

Price 10 cents prepaid by mail. For other numerous
valuable articles on this suhéect we refer you to page 21
| of our new 1897 Supplement Catalogue, sent free to any
| address. MUNN & Co., 861 Broadway New York.

THE INGERSOLL DOLLAR WATGH

Now household words. 2,000 000
Sold in 2 Years under an ABSQL-
UTE GUARANTEE printed below has
made them so, We have demon
strated that a GOOD Watch for a {§i 4
Dollar 1s possible. The sales are \}

now over 3,000 per day. You
want one—either for youlself
your Boy or your ¢ Bike.”
As good as any Watch made
for ordinary every-day use.
Keeps Accurate Time.
Guaranteed as be-
ow.) Has lever escape-
ment, quick train; sec-
ond hand; good nickel §
case; Keyless Wind and
Set; "18 size. Buy this
Watch to use and a

s i et 46 00 one £ SHON. Sort poc
i one for . ent post-
"-ﬁ-’u'%h“:v‘é’v‘i."("“&l"c‘v'n”"“““ paid for ONE DOLLAR,  Attach-
e, ments for Bmycle 26c. extra.
ROBT, H, INGERSOLL 8 WR0, 85
Cortlandt St. Dept. No. 147, X.Y

Hawkins’ ‘“ Aids’’ to Engineer’s
Examinations, with (}uestlons
and answers, .’)}éxﬂé eather, gilt
edges, gold titles. Contains all
information needed to obtain an
ngineer's license. $2, postpaid.
THEO. AUDEL, & CO., 63 Fifth
Ave cor 13th st New York.

Prints Year, Month, Day, Hour and Min-
ute, correctly t,lmmg every act, operatlon
or transaction, An absolute necesmt
every business. S. H. HOGGSON &

25 Thames Street, NEW YORK.

Hammer Dry Plates.

Absolutely Unitorm and Clean.
For the Hand Camera and Professional.

— TRADE MARK—

NO FRILLING IN HOT WEATHER.
Sold by all dealers. Send for Hammer's Little Book.
Hammer DRy PLATE Cc., ST. Louis, Mo.

L P o
SEND FOR
C ATALOGUE
W.& D.MOGEY.
BAYONNE CITY. N.J.
SENSITIVE LABORATORY BALANCE.
By N. Monroe Hopkins. This *built-up’” laboratory
balance will weigh upto one pound and will turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the use of tools, and it wil)
work as well as a $125 balance. T'he article is accom-
panied by detailed working drawings showing various
stages of the work. T'his articleis contalned in SCIEN-
TIFIC AMERICAN SUPPLLMENT, 84. Price10

cents, For sale by MUNN & Co., 361 Broadway, New
York City, or any bookseller or newsdealer.

333.33 e

T OF THE
MISSISsIPPI
6dinches fong

END
CATALOGUE,

MERICAN

STO OL CO.

IOWARD & CROSBY STS,

- ANTI-RUST

WILL Preserve Fine Tools, Samples,
Surgical Instruments, Guns, Arms.

§¥ Sample box mailed 20c. stamps.

The Frasse Co., 21 Warren St., New York.

© 1899 SCIENTIFIC AMERICAN, INC.

THE CYPHERS
Incubator and Brooder

The Only Practical System of Incubation.

Moisture Sélf-Supplied and Regulation Ab-
solute. Produces Strong, Healthy Stock.

GOES FREIGHT PREPAID.
Send 10c. for fully Ilustrated Catalogue to the
CYPHERS INCUBATOR CO.
Wayland, N. Y.
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Sreientific

American,

MarcH 25, 189g.

W altham
W atches

are always
guaranteed to be
free from any defect
in material or
construction. The
makers particularly
recommend the
movement engraved
with the

trade mark

«“ RIVERSIDE ”

Made in various
sizes for ladies
and gentlemen,
and for sale by all
retail jewelers.

“The Perfected American Watch,” an
illustrated book of interesting intorma-
tion about watches, sent free on request

AMERICAN WaLTHAM WaTcH Co
WALTHAM, MASS.
Qg

’fdllb@l‘* hangers. 1\‘0

The Genuine

ONE PIECE

are used on the BEST &
Bicycles, Tandems, Trip-
lets and Quads.
FAUBER,
Originator, Piouneer, ‘Lar est Manu.
facturer One Piece Hangers.

YOU!

| With mechanical ability and judgment ap-
I preciate the Simple and Practical construc-
i tioo of the Fau

Y,

er, The Cranks and Axle

~~——— are made of One Piece of Steel, spring tem-
g per?d no joints 't;o work l(éosé’ used 8o exten
| sively you can get any needed repairs in an

'E“ . part of the United States. v y
CER Beware of Infringements
L] (Cheap Imitations).

2
LD
tEE . H
£57 FAUBER,
S~ Mfr.,
"""“ i Chicago,
(7] U.S. A

M- Auen

A ECRETARY

ILBBRA!NERDASS’TTRHS. LFMIDDLEBRDOK ASSTSECY|
SHAES 6 0 15 5 60 0 56 A S 10 B -t ) B 10 < 5406 s P4

b 5 00 s 4.l 13 < 50 A 44 - 4 04 i it 5 i 10

SELF- MOVING/

'l‘ha.t’s the Fng-
lish of the

French word
Automobile, as

Winton Motor
Carriage

is acknowledged
bﬁ experts to be
the best. To
ride in one is a
| delightful expe-
rience, to own
one, write for
. catalogune and
Price $1,000. Nodgents.  hyers: Criqde
carbon system at a cost of about one-half cent per mile.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.
SIGNALING THROUGH SPACE

without wires.—An article by W. Preece, describing the
new Marconi system of teiegraphing without wires.
6 illustrations. SCIENTIFIC AMERICAN SUPPLEMENT
11:24. Price 10 cents.

newsdealers.

Foregale by Munn & Co. and all

on your wheel.
your watch.

DO THIS!

Put a Q)w@e/z Cyclometer °

One measutes distance, the other

Size. f . :

SyEEssY time—both are essential factors of every business «rrip» cyelo-
EE2 . .
Siedatd or pleasure trip. To every cyclist the Veeder $8'%a. P man
ok L 82d""t?o can be set
B . . C: T

) ,§ H 5%—”2 Cyclometer is a necessity. tl)‘:,;clkutot zero, ltik’f af
SuREEF . : stem setting watch, af-
Sus°uE Its merit has eliminated competition. 90% of modern
] £8:1% j cyclometers are Veeder Cyclometers. Booklets Free. ;?ez%:ﬂt;}%:‘;t?&:%

<38%:8 on the large register.
FERMCTER VEEDER MFG cu H f d c Same positive action
FE§385 4 * 4 art ur ! nn“' as the other famous
AESMERZR Made for 24, 26, 28 and 30 Wheels. model.

It is as useful as "
Actual Size. &

OPERATF.D ON GA QOLINE

CATALO

THE CHARTER GAS »° GASOLINE ENGINE.
CHARTER GAS ENGlNE CO BOX IL«& STERLING

MANUFACTURED OR NATURAL GAS.

ETC.
ILL.

(13

TRADE MARK

ECAMOI
BRIGHT METAL PROTECTOR.

Colorless liquid. Easily applied by brush or dip.
Dries rapidly without brush marks. Leavesa colnrless
invisible, strongly adhering film which protects the sur-
face against rust and corrosion. Unequaled for bright
steel parts of machinery, nickel plate, bicycles, hard-
ware in stock, harness mountings, bub-bands, carriage
lamps, etec.

THE AMERICAN PEGAMOID CO.. 348 B’'way, New York.

Is the ONLY CAMERA
for ALL PURPOSES.
$56 10 $50.

For Catalogue, send to —
.Y 1921y RQCHESTER

OPTICAL CO.
30 South Street, ROCHESTER. N.Y.

NEW LINETO PARIS 5

by the magnificent Twin-Screw Express S.S. Furst
Bismarck and Augusta Victoria, and the Twin=-Screw
Passenger S.S. Pennsylvania, Pretoria, Graf Walder-
see and Patricia of 12,800 tons.

SHORTEST SEA ROUTE TO PARIS.
HAMBURG-AMERICAN LINE,
37 Broadway, N. Y. 169 Randoloh St., Chicago, IlI.

HIGH GRADE WS MACHINERY

Single Machines or Com-=
plete Equipments for
Any Class of Work.
Your Correspondence i8 Solicited.

¥ Illustrated Matter and Prices on
application.

J. A. FAY & CO.

10-30 John St.. CINCINNATI, OHIO

All varletlesatlowest prices. Best Railroad
Track and on or Stock Scales made.
Also 1000 usetu articles, including Safes,

GRADE FOOT POWER LATHES

W. P, DAVIS, ROCHESTER, N, VY,

HIGH

{Cribune « Bicvclesz

$50.60 and Upward.

THE BEST IN THE WORLD.

{2~ Handsome illustrated catalogue describing our
full line of twenty-three models mailed free.

Che Black Mig. €o., €Erie, Pa.
®

BICYCLE TIRE REPAIRING.—THE
Mending of Single Tube 'l'ires.— A practical article illus-
trating the method of inserting % atches and plugs with
pliers and pluggers, together with rubber band plugging
and the use of puncture bands. $illustrations. Con-
tained in SUPPLEMENT 1102. Price 10 cents. For
sale by Munn & Co. and all newsdealers.

@alcium Ring
Camp,

BURNS ACETYLENE GAS.
No 0il, Wick, Dirt or Smoke.

Get the Best. Price $3.50
Agents wanted in every town.

CALCIUM KING LAMP CO.,
Waterhury. Conn

FOR ALL ABRASIVE WURK

Carborundum is better than emery ; be=
.cause it does more work, does quicker
work, does better work.

Sﬂﬂ]ﬂs Sewing Machines, Bicycles, Tovuls. etc. Save

Money. Lists Free. CHICAGO SCALE Co., Chicago, 11l

THE CARBORUNDUM CO., NIAGARA FALLS, N. Y.

wﬂou—f)

0C-2I0C-2J0000

OC><I0C - <IOC-<=D0-I0000C 0L <0 <IOC~)

THE GRIFFIN MILL

IS NOW USED
BY OVER

PORTLAND

MANUFACTURERS IN THE WORLD, and there were more
B Griffin Mills sold to Cement Manufacturers during the past
year than of all the other Grinding Mills combined.

For the highest references, and illustrated
catalogue giving full description, address,

The Bradley Pulverizer Co.,
€I AIOCL-IO2I0000C 0C I SINC-2DO

OF THE
LARGEST

CEMENT

Boston, Mass.

€0 <000 0C DG~

BRISTOL’S
RECORDING INSTRUMENTS.

A\ Pressure Gauges, Vacuum Gauges. Volt-
¥ meters, Amperemeters, Wattmeters, and
Thermometers, make continuous records
Day and Night. Will pay for themselves.
Every instrument fully guaranteed and
sent on 30 days’ trial. Sendfor Circu-
lars and Specimen Chart

The Bristol Company. Waterbury, Conn.

Hold Your Scarf_»

with the Improved Wash-
burne Patent Scarf Fast=
ener. Useful also for fasten- y
ing papers or any articles. 10
cents each, by mail. Hose
¥ Supporters that do not bind
& the leg nor injure the fabric. §
By mall‘ 20 cents a pair. Illus-
trated Cata ogue nf these and

other nm emev %
A CAN RING CO.
ox P. Waterbury. Conn.

SMALL TOWNS

equipped with one large

CALDWELL
TANK AND TOWER

are provided with adequate and in-
expensive water supply and fire pro-
tection. Handsome Catalogue Free.
W.E. CALDWELL CO.
217 E. Main St., Louisville, Ky.

AUSTlN SEPARATOR

Unequaled for

A DELIVERING DRY STEAM

by eliminating moisture

and condensation from
L1VE STEAM.

Also EXTRACTING

OIL, GREASE, and

other impurities from Exe

haust Steam.
Manufactured by

AUSTIN SEPARATOR CO.
27 Woodbridge Street West, Detroit, Mich,

NEW BINOCULAR.

(The Triéder.)
Small as an opera glass.

More
=, powerful than the largest tield
- glass. Send for Circulars.

QUEEN & CO.

Optical and Scientific Instru-
ment orks,

1010 Chestnut Street,

NEW YORK: 59 Fiith Ave. PHILADELPHIA, PA.

HE VE RY

JESSQPS STEELIE

WM JESSOP & SONS L'2 91 JOHN ST NEW

|
A Safety Revnlver1
% OFF
ONLY at

the critical
moment. All Calibers.

A powerful Shooting Weapon. 32 calibre.
Very short barrel. Therefore specially
desirable for bicyclists, as it may be carried in the
pocket without inconvenience. Descriptive catalogue free.

SMITH & WESSON,
[f,St“!‘,Pf'd“f ?treet. Springfield, Mass.

DON'T
MAKE ANY DIFFERENCE

THE BICYCLE: ITS INFLUENCE IN
Healtb and Disease.—By G. M. Hammond., M.D. A val-
uable and interesting paper in which the subject is ex-
haustively treated from the following standpoints: 1.
The use of the cycle by persons in bealth. 2. The use of
the cycle by ger sons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.

‘To be had at this office and from all newsdealers. i
This cut shows exact

SPENAI. Pnlc s size of 75-cent knife,

blades are finest razor steel,
band-forged, keen as a sword
Price should be 75¢ , but smng
WIl be 'mailed
five for $
Best -inch =hears
60c. This knife an
shears, $1.00. Gent’ s
fine 3-blade, 5100
\ 8end for 80 page
fillf free Listand “How !
f t o Use a Razor.’
Address

© 1899 SCIENTIFIC AMERICAN, INC.

SOLAR CYCLE LAMPS
NEVER GO OUT

A SUCCESS %" SATISFY,

100,000 IN USE.
Burns Longest and Brightest and they Never
go out. Sold by dealers everywhere or
sent anywhere in United States prepaid
upon receipt of price, $3.60. Send for
catalogue of our '99 LAMP WONDER.
BADEER BRASS MFG. CO., KENOSHA: WIS.

PRINTING INKS

'l‘he SCIENTIFIC AMERICAN is printed wita CHAS
EU JOHNSON & CO.'S INK, Tenth and Lombard

MAHER & GROSH €O, 40 A STR,EE']‘, TOLEDO, OHIO. Bts.. Philadelphia. and 47 Rose 5t., opp. Duane, New York





