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THE LOSS OF THE “ VIPER ” AND THE “ COBRA.”

It is an extraordinary coincidence that, out of nearly
two thousand torpedo boats and torpedo-boat destroy-
ers belonging to the navies of the world, the only two
that were driven by turbine engines should have been
wrecked within a few weeks of each other—the
“Viper” running upon the rocks, and the “Cobra”
foundering in a heavy gale. On the face of it, the
coincidence would seem to point to the turbine motors
as being directly or indirectly the cause of the dis-
asters; but as far as the facts have been made public,
there is no positive evidence that they were even
indirectly contributory to the loss of these valuable
and phenomenal boats. The “Viper” was wrecked
when running at high speed among the sunken rocks
of one of the most dangerous stretches of water in
the world. The rise and fall of the tide among the
Channel Islands, where she was wrecked, amoutits
to 40 feet, and the tides sweep across the track of ves-
sels steaming from these islands to the English coast
at a velocity which in places reaches as high as 7
knots an hour. The list of casualties in these waters
is a long one, and where the experienced captains
of the regular Channel Island steamers have so often
lost their ships, a naval officer less acquainted with
the currents might easily be carried from his course
and strike one of the many sunken rocks. ’

The “Cobra” seems to have been wrecked by break-
ing in two when she was being driven against a gale,
and it is possible that the desire to make a record
trip on the trial run led to the frail vessel being
driven too fast into the head seas, with the result
that her back was broken.

In each case the disaster seems to have been due
to poor navigation, and the fact that both vessels
carried turbine engines proves nothing against the
new- system 0§ propulsion.

At the same time, the fact remains that for marine
purposes the turbine engine is severely handicapped
by its inability to go astern; and in the three turbine
vessels that have been built, smaller auxiliary turbines
are fitted for this purpose. This offsets, to a certain
degree, the high efficiency of the turbine installation;
yet, so great is the saving of weight that, even with
reversing motors on board, the total weight of the
motive power is only about 66.5 per cent, for a given
horse power, of that required in reciprocating engines.

THE TANDEM COMPOUND LOCOMOTIVE.

Interest in the compound locomotive has been quick-
ened by the success of a new type of locomotive built
by the Schenectady Works, in which the pair of high
and low pressure cylinders on each side of the locomo-
tive is arranged in tandem, the high-pressure cylin-
ders being placed in front of the low pressures and
on the same axial line, a common piston-rod carrying
the two pistons. This arrangement involves the use
of four cylinders, in which respect the type corre-
sponds to the well-lknown Vauclain system,  which
carries the two high-pressure cylinders above the
low pressures, the two piston-rods on each side con-
necting to a common crosshead.

Although the compound locomotive has not met with
the favor or made the advance in this country that
it has abroad—and particularly in France, where the
fastest trains are hauled by four-cylinder compounds,
—the best designs of compounds that our shops have
turned out have fully justified the claims of fuel
and steam economy which are urged in favor of the
compound as compared with the simple high-pressure
type.

The disposition of our builders to preserve the sim-
plicity which has been one of the excellent features
of American locomotives led them to favor, in the
earlier compounds, the two-cylinder type, an arrange-
ment which conformed closely to the ordinary two-
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cylinder simple locomotive. The recent growth in
size of locomotives, however, has necessitated increas-
ing the low-pressure cylinder to a diameter which
cannot be accommodated by the width of the tunnels
and clearance of station platforms. Hence the use
of four cylinders has become a structural necessity,
to say nothing of the more advantageous distribution
of weights.

Assuming four cylinders to be a necessity, the ques-
tion is one of their location. In England and France,
they have been arranged to work on four cranks, two
outside and two inside the frames. In this country,
with our traditional dislike to inside cranks, we have
preferred to place all four cylinders outside the
frames. The Vauclain system has proved its good
qualities by ten years of service, and the new experi-
mental tandem locomotive, built by the Schenectady
firm for trial on the Northern Pacific Railway, has
given such satisfactory service during the past twelve
months, that an order for twenty-six more has been
given, and forty have also been ordered for the Atchi-
son, Topeka & Santa Fé Railway.

SOME OF THE ENGLISH ROYAL TREASURES.

In the forthcoming coronation of King Edward
VII. of England there will be a display of royal treas-
ures that has seldom been brought together at a sin-
gle function in recent years. It is so long since
England has had a coronation that not many of the
people remember the exact amount of royal treasury
stock in the shape of jewels, crowns, and scepters
kept on hand. It will be an interesting inventory time
for the English nation, and not a few will find out
for the first time the magnificent collection of jewels
kept securely in the Tower. A good deal of the value
of the English regalia is due to the historic associa-
tions connected with the various pieces. The crowns
and scepters that have been worn by many successive
kings naturally have a value in the eyes of the peo-
ple far above their actual intrinsic worth.

There is quite a difference in actual worth between

the early crowns of England’s monarchs and those.

of later date. Probably Queen Victoria’s imperial
crown was the most expensive ever made. King

» Alfred’s crown, which long ago disappeared, was men-

tioned in early works as being worth £248 10 shil-
lings. Compare with this Queen Victoria’s magnifi-
cent crown, so sparkling with brilliants that the crown
itself is scarcely visible. There are by actual count
2,783 diamonds in this crown, some of which are
large, handsome stones, and others mere chips, but
all cut and set to form a complete picture of wonder-
ful brilliancy. In addition to the diamonds there are
277 pearls, 16 sapphires, 11 emeralds, and 4 rubies,
besides one.large ruby and sapphire of remarkable
value. This large ruby is the great spinel ruby which
belonged to the Black Prince in 1367, and it has been
said to be worth £100,000. The big sapphire is also
an historical gem of almost priceless value. It was
the one worn in a ring by Edward the Confessor and
buried with him at Westminster. These two stones
alone make the crown of both historic and intrinsic
value far beyond that of any other crown in existence.

This crown is of more recent construction than the
other imperial regalia, and it shows its modern work-
manship in the setting of the stones. Most of the
royal treasures used for the coronation and state
occasions were made in 1662. At the time of the
Commonwealth all the crowns and royal regalia were
destroyed except the golden pitcher used for holding
the anointing oil, the golden spoon, and the ancient
coronation stone. After the restoration all the ancient
articles were remade by Sir Robert Vyner, the royal
goldsmith. His work testifies to his skill as a gold-
smith, and no jeweler since has been made as famous
because of the fact he received the royal commission
to restore the destroyed regalia. His ambition was
to imitate as closely as possible the ancient relics.

For this purpose he studied the old coins and great

seals of former kings to get the idea of the orbs, scep-
ters, and crowns. The ancient style of the jeweler’s
art was to set many of the jewels with enamels on
gold open work. This style of work is particularly
manifest on the scepters, where enameled and jeweled
scrolls are the chief ornaments. The champlevé
enamel on the royal bracelets represents good work
done in the days of Sir Robert Vyner, but there is
also some sign of recent touching up by modern gold-
smiths.

Queen Victoria’s imperial crown represents the high-
est skill of modern stone setting, and from the point
of view of the diamond cutter it is said to be the per-
fection of design. It required a good deal of artistic
skill to set so many stones in a crown of that size
without ruining the -effect as a whole. In fact, the
setting of the stones is so light and carefully done
that one is scarcely aware of the background. The
setting is of silver, and the pearls are held with
gold wire. The rim of the crown is not a solid metal
ground, but the gems are arranged in clusters in open
work. The effect is consequently very striking.

St. Edward’s crown is the official crown of England,
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and this shows very different work from Queen Viec-
toria’s. The latter was made in 1838 by Rundell &
Bridge, and the former in 1662 by Sir Robert Vyner.
The official crown is of great size, and almost clumsy
looking compared with its mate. The rim is of solid
gold, and edged with rows of pearls of considerable
size, with here and there clusters of colored jewels
surrounded by diamonds and set on enamels of red
and white. The effect of so many colors in the rim
gives a rather brilliant aspect to the crown, especially
in a light. The four crosses patées and fleurs-de-lis
which rise from the rim and form an arch toward the
center are likewise studded with diamonds and col-
ored jewels set in red and white enamel. In fact,
this whole enamel effect is apparent in every part
of the crown, and shows to perfection the old method
of setting stones. Even the center orb of gold is filled
with stones, with enamel effects. From the center orb
the cross patée rises upward and is tipped off with a
large pearl and with extended arms containing drop-
shaped pearls. On the whole the crown is very strik-
ing, though somewhat clumsy, and a good representa-
tive of the goldsmith’s art of nearly three centur-
ies ago.

The orbs and scepters of the royal regalia which are
deposited in the Tower and brought out only for cor-
onations, are fully as interesting as the crowns, for
though dating no further back than 1662, they pos-
sess sufficient historical association to make them of
great value to the English people. They are symbol-
ical of times and personages which will forever live
in history. There are two orbs in the collection made
for monarchs in the past. The first and larger one
was made by Sir Robert Vyner for Charles II. and the
smaller one for Queen Mary II. The first has conse-
quently always been accepted as the official one by the
English people, and every monarch since has been
crowned with it. The orb is held in the hand at the
coronation, its distinctive meaning being of rather
obscure Christian origin, borrowed evidently from
the Roman emperors by the early Saxon kings. In
the great seals of the early Saxon kings the monarch
is represented as holding a simple sphere or orb in
his left hand, and in some a cross and a dove sur-
mount the orb. From the earliest time the orb has
thus been representative of the sovereign, and all
succeeding orbs have been imitated after these early
ones. They have varied somewhat in ornamentation
since Edward the Confessor’s time, but in the main
they retain the cross-and-dove effect.

Sir Robert Vyner, under instructions from King
Charles II., made the official orb of 1662, which is in
use to-day, six inches in diameter, with a fillet around
the center surmounted with an arch and edged with
pearls. Clusters of colored jewels and diamonds stud
the band and the arch, while the red and white
enamels inevitably appear. At the top of the arch
is a fine amethyst cut in facets one and a half inches
high, and on this stands the cross patée, edged with
rose-cut diamonds. In each of the four corners of the
cross is a large, handsome pearl, while at the foot
there is a collar of diamonds.

The smaller orb of Queen Mary is made somewhat
after the same pattern, but it is smaller and more
delicate, yet ornamented with fully as many jewels
and diamonds. The fillet of gold around the center
is outlined with large pearls and handsome amethysts,
sapphires, and diamonds. The small cross at the top
is simply decorated with precious stones. This orb
belongs to the royal regalia, and is kept with jealous
care in the Tower. Though it is not the official one,
it generally figures in every coronation.

There are also two scepters in the royal collection,
either one of which is a superb piece of the gold-
smith’s art. The royal scepter with the cross is two
feet and nine inches in length, while Queen Mary’s
scepter, made for her by King James II., her husband,
is two feet and ten inches in length. The latter is of
solid gold, and ornamented only with diamonds. Th=
former is of gold, but very elaborately decorated and
ornamented with colored jewels. The upper portion
is wreathed and twisted, and very handsomely dec-
orated. There are three white and red enameled bands
dividing the scepter. The cross rests on an orb of
gold, and a large amethyst stands on it, faceted and
held in position by jeweled projections. The whole
piece is studded thickly with costly gems, and the
effect is brilliant in the extreme. This is one of the
finest products of Sir Robert Vyner’s art. Some parts
of this scepter have been remade since the time of
Vyner, but the part which represents his work is
easily recognized from the later additions.

There are only three articles of the regalia that
date back to a period more remote than the restora-
tion. These three articles were in Westminster Abbey
at the time the Commonwealth ordered the destruc-
tion of the royal treasures, and they escaped. One of
these is the ancient coronation stone. The other two
are the only royal treasures produced by the gold-
smith’s art to recall a very great antiquity of work-
manship. They are the golden eagle or ampulla, and
the coronation spoon. The eagle stands on a pedestal,
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and measures from the base upward nine inches, and
weighs, all told, ten ounces of solid gold. The head
of the eagle unscrews, and a hole in the beak permits
the oil to pour forth upon the royal head. When this
golden eagle was made history does not definitely say,
beyond that it was in use at the coronation of Henry
IV, in 1399. From general appearances, hoWever, it
looks as if Vyner had made some recent changes and
improvements upon it. Certainly parts of the eagle
have been worked over in recent times with a chas-
ing tool. The screw which holds the head in position
is hand-made, which partly testifies to its remote
antiquity.

The coronation spoon is thought also to have been
made some time in the twelfth century, and its style
of ornamentation appears to prove this. The spoon
is of silver gilt, and has a curious rib down its cen-
ter, dividing it so that it fits the two fingers of the
right hand. The ornamentation is that known as
champlevé, a form of preparing metals for enameling
in vogue centuries ago. There are four pearls in the
handle, but otherwise its ornamentation is simple and
inexpensive. There are indications that Vyner, when
he remade the royal regalia for Charles II., also
touched up the spoon, especially the bowl part, which
indicates a later style of goldsmithy than the handle.

G. E. W.
—_— e
EXTENSIVE PROJECT FOR IRRIGATING EGYPT.
BY ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

The English government is determined that barren
Egypt shall be restored to its ancient fertility. A
few weeks ago we published in the columns of the
SCIENTIFIC AMERICAN a description of the irrigation
works that were being carried out at Assiout and
Assouan, on the Nile. Now that these two projects
are rapidly approaching completion, the English and
Egyptian governments are surveying the country to
ascertain “where similar projects might be profitably
and successfully carried out. Sir William Garstin,
the Egyptian Under Secretary for Public Works, has
had charge of these surveys, and for the past three
years has been busily engaged in studying the White
Nile and its various affluents. He has now prepared
and forwarded his proposals for various irrigation
works to the English Foreign Office.

By the end of the present year something like
$35,000,000 will have been expended upon irrigation
works and drainage works on the Nile since 1885. The
barrage at Cairo, which was designed by a well-known
French engineer, but was insecurely constructed, cost
$2,300,000 to be restored, and to be converted into
a serviceable work. Subsequently, to enable more
water to be stored, two weirs were constructed below
the barrage, at a cost of another $2,430,000. The result
of this section of the work has been the doubling of
the cotton crop of lower Egypt, equivalent to a gain
of approximately $25,000,000 per annum to the country.
The expense incurred by this undertaking has been
thus adequately refunded.

Upon the various works in connection with the delta
of the river in the eastern provinces, a sum of over
$3,350,000 has been spent. This section of Egypt is
one of the most fruitful and most important portions
of the country. The building of these numerous mis-
cellaneous works has been attended with great success,
and has proved of inestimable service to the country.

For the purpose of insuring a supply of water to
Sharaki lands in years of low flood about $3,660,000
has been spent. This part of the work is practically
completed, and the extent of its utility may be ade-
quately gaged from the fact that after 1899 only 264,000

acres of land were left without water, whereas in 1877, -

when the flood was not so low as in the later year,
over 800,000 acres of water-land were without water.

Drainage works have absorbed $5,000,000. Large
tracts of land, which formerly were so heavily water-
logged as to be absolutely useless for agricultural pur-
poses, have been efficiently drained and now raise good
crops. The arrears of taxation, which formerly at-
tained a high figure, have also been greatly reduced.

The Assiout and Assouan dams, which were de-
scribed in the ScIENTIFIC AMERICAN of May'4, will be
completed in 1902. The latter dam will store up the
water after the flood has passed, and will increase the
supply of the river in the summer. A great portion
of the extra water will be devoted to the transforma-
tion of the basin lands of Middle Egypt, which at
present raise a flood crop only. Pumping stations are
to be erected to facilitate and to extend the cultivation
of the sugar cane. These works will also enable a
tract of land in the Fayoum Province, which is at
present an arid barren waste, to be cultivated.

The foregoing is an epitomé of the irrigation works
at present in hand. Lord Cromer calculates that the
irrigation part of them should be paid for within the
next two or three years. But even when these works
are completed, Mr. Willcocks, the eminent civil engi-
neer, who has made the irrigation of the Nile his
special study, estimates that the country will still
require 2,610,000,000 cubic meters of water every year,
while Sir William Garstin is inclined to think this
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an underestimated quantity, and that over 4,000,000,000
cubic meters of water will be necessary. The ques-
tion that arises is: Whence can so large a quantity
of water be obtained? Sir William has two alterna-
tives. A reference to the map of the lower Nile shows
that at Khartoum the river bifurcates—one tributary,
the White Nile, proceeding from Victoria Nyanza and
Albert Nyanza, and the other, the Blue Nile, rising
from Lake Tsana, in Abyssinia.

The area of Lake Victoria is approximately 70,000
square kilometers. If the level of this lake were
raised but one meter, 70,000 millions of cubic meters
of water would thus be stored, while if the level were
raised by three meters, the quantity of water stored,
after deducting loss by evaporation, would amount to
at least 140,000 million meters cube. The first esti-
mate, however,- would supply more than sufficient water
for the whole of the Soudan and Egypt. There is one
disadvantage of damming the water of this lake. The
shores are thickly populated, the native townships and
villages stretching right down to the water’s edge.
Therefore, in the rainy season the water that was
being dammed back would flood the villages and cause
widespread inconvenience. Also, about one-half of the
area of this lake lies within German territory, and
naturally the Germans might object to the raising of
the water-level of the lake.

‘With the Albert Nyanza, the case is entirely different.
This lake has a superficial area of about 5,000 square
kilometers. Sir William Garstin suggests that, by the
construction of a regulating dam at a point on the
river below its exit from the lake, water could be
stored up in the lake during the rainy season and
utilized during the dry season to maintain the river at
a higher level. The lake has an .extensive catchment
area, and he considers that its level could be raised
without much difficulty to the required height. There
are one or two objections, however, which considerably
militate against the realization of the scheme at this
point.” The principal is the frequent seismic disturb-
ances to which this part of the country is liable. Then,
also, objections might be raised against constructing
large works in such a remote district, since no one who
is familiar with the country through which the White
Nile flows, would embark upon any extensive irriga-
tion projects to render the country agricultural.

Sir William Garstin then deals with Lake Tsana as
the most practicable means of solving the difficulty.
This sheet of water, which has a superficial area of
about 3,300 square kilometers, is situated high upon
the plateau in Abyssinia. The lake is deep, and its
shores are uninhabited, so that no ill-effects would
result in raising the water-level. If the water-level
of this lake were raised five meters, a storage of
132,000,000,000 cubic meters of water could be ob-
tained after allowing the necessary deduction for loss
by evaporation. This basin is far more suited for
extensive irrigation purposes than the Albert Nyanza.
The scheme would not present any abnormal engineer-
ing difficulties, and the objection that can be raised is
of political significance only. The fulfillment of the
undertaking would supply abundant water for the
exigencies of the Nile and the Soudan, and would
render the navigation of the Blue Nile possible in the
summer months.

———— e~
INVENTING GAMES AND FORMS OF ENTERTAINMENT.

One of the most fruitful sources of securing a good
income is in inventing games and forms of entertain-
ment for private parties, sociables, and receptions.
The extraordinary demand for something new in the
line of entertaining is evidenced by the number of
new games and tricks put on the market every year.
These multiply rapidly, but most of them, being
merely variations of old games, attract little more
than passing notice. But when a really new and
original game, trick, or form of entertainment is in-
vented, the public shows its appreciation by adopting
it immediately as the prevailing fad. There are so
very few originalvinventions of this nature that it is
safe to say that anyone who has the genius to dis-
cover one will reap financial reward sufficient to sup-
port her for the rest of her life.

These new forms of amusement need not necessarily
be elaborate and expensive in character. Sometimes
the very simple ones attract the most attention and
actually earn more money for their owners. Women
in particular are finding this field an attractive one
for testing their inventive abilities. Many who go
into it find in a little while that they are unfitted
for it. They have great adaptive powers, but not
inventive faculties. The former will hardly win re-
nown and financial returns in proportion to the
amount of work put in the efforts.

The Patent Office at Washington is besieged by ap-
plicants for inventions that are made for the pur-
pose of amusing and entertaining, and the list that
is annually rejected because they infringe upon the
rights of others is very great. Nevertheless, women
have been very successful in the last two years in
this direction, and according to statistics given they
have equaled the men both in the number and pop-

227

ularity of their inventions to amuse. Last year fully
a score of such patents were taken out by women who
must have made comfortable incomes from the sales
of the articles. One successful trick, game, or puzzle
should in the ordinary course of events make a tidy
income for a woman for several years.

It is somewhat surprising that women inventors
have not invaded this field more numerously than
they have, for by virtue of their associations, life-
work, and aspirations they should be in closer touch
with what children and societies need of entertain-
ment than men. TUntil quite recently most of the
toys and games were invented entirely by men, while
women inventors seemed to turn their attention to
other subjects. This now has been changed some-
what, and the toys that are annually brought out
are the work of minds and hands of women as much
as of those of the masculine sex..

The toy season is not by any means confined to
Christmas. It is pretty well distributed over the
whole year; but the toys differ according to the sea-
sons, and the inventor who wishes to make money
with her designs must anticipate events. Birthdays
are happening every day in the year, and thousands
of toys suitable for such occasions are bought con-
tinuously the year round. The popular birthday pres-
ent is a feature of the toy trade that was never better
appreciated than to-day. Heretofore the remnants of
Christmas toys were supposed to answer the purpose,
and disgusted parents would travel from store to
store in a vain search for something unlike the toys
that had piled up around the family hearth at the
last midwinter holiday. Birthday toys are consequent-
ly in great demand.

‘Who can produce something appropriate for such
occasions, suitable to man, woman, boy, and girl?
The person who can accomplish this is sure to find
a steady sale that will in the end more than aggre-
gate the total Christmas sales. Souvenirs and table
decorations of a novel form and shape are also as
constantly in demand as the birthday presents, and,
like the latter, they must be peculiarly adapted to the
purpose. To invent such a gift or souvenir to sell
well the mind must study out the question as care-
fully as if a mathematical problem was offered for
solution. One must make herself more or less thor-
oughly familiar with all the material on hand, and
with the inventions in the same field that have been
made before. Without this necessary preliminary
preparation the chances of successful invention will
hardly be very great.

Social games and entertainments for young and
old depend largely upon the character of the audiences
for their success, and a study of human nature should
be one of the first essentials for preparation in this
line. A professional entertainer who goes abroad
every summer to visit foreign lands to study the little
methods of life and social intercourse in Europe al-
ways returns with a great fund of new ideas which
she modifies and adapts to her American audiences.
She is not so original as adaptive, nor so adaptive
as tactful. She knows instinctively and by study
what her audiences would like, and this she aims to
give them. She invariably proves such a success that
her entertainments are often repeated by request, and
she makes a good income, and secures all the pleas-
ures and advantages of travel abroad. She makes up
her programme for the winter ahead of time, and
always keeps a certain stock of ideas and plans ahead
which she can use in an emergency. Sometimes the
best made programme will prove a failure, and it is
then that the resourcefulness of the entertainer shows
itself. If unable to fall back on something else to
make up for the failure she would soon lose prestige.

The professional evening entertainer is becoming
more and more a social factor in our large towns and
cities, and the demands for her services grow in pro-
portion to the success of the efforts put forth. There
are many young women to-day who are making their
living in this way, using song, oratory, music, and

mind to accomplish their purpose.
B

Prof. G. J. Peirce points out that the object of respi-
ration. in plants is not as in warm-blooded animals,
the maintenance of a certain body temperature,
together with the production of energy needed for
doing work, but, as in cold-blooded animals, simply
the latter purpose, says The American Naturalist.
The diastase formed in the germinating seed dissolv-
ing the starch deposited in the seed as a reserve
food-material and converting it into sugar makes the
reserve food available for at least three purposes,
viz.: (1) For the construction of nitrogenous com-
pounds (amides and proteids); (2) for the forma-
tion of cellulose; (3) for the liberation of energy by
respiration; nutrition, and growth. The enzymes
formed by the lower plants are also useful in more
ways than one; not the least important use being
the conversion of non-respirable into respirable sub-
stances. The sulphur bacteria (Beggiatoa, Chroma-
tium, etc.) obtain most if not all, of their kinetic
energy by oxidizing sulphur compounds.
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THE EZERIEL AIRSHIP.

We have been favored by the Rev. B. Cannon of
Pittsburg, Texas, a mechanical expert and the inven-
tor of the Ezekiel airship, with a photograph and
description of this latest accession to the flying ma-
chines of the world. Mr. Cannon is of the opinion
that the Almighty was graciously pleased to show
many novelties to
Ezekiel, and in sup-
port of his conten-
tion he cites vari-
ous passcges of
Scripture from the
Book of Ezekiel, as,
for example: “Then
the spirit took me
up and I heard be-
hind me the voice
of a great rushing,
saying: ‘Blessed be
the glory of the
Lord from his
place’ I heard
also the noise of
the wings of the
living creatures
that touched one
another and the
noise of the wheels
over against them
and the noise of a
great rushing”
(Ezekiel iii.,, 12 and 13.) Other passages in the same
book refer to various voyages made by the prophet,
according to Mr. Cannon, in a flying machine. He
considers that an airship is described in simple meta-
phors.

Mr. Cannon has endeavored to construct an air-
ship according to Ezekiel’s specifications. The inven-
tor does not believe in perpetual motion, but thinks
there must be cause for effect in everything, as well
as a purpbse in every word of the Scriptures. He
also tells us there are several things described by the
prophet which he does not use in the model airship
which he is constructing, and very wisely, for the rea-
son that he proposes to protect these ideas by means
of patents. The inventor states that the full-sized
machine is supposed to be driven by a four-
cylinder 8 x 8 gas engine. The gas or com-
pressed air is stored in the frames of the
airship. The motor is connected with the
ends of the main shafts direct and the speed
is 400 to 1,200 revolutions ‘per minute. As
will be seen by the engraving, there are a
number of wheels built according to the
Ezekiel designs. When at rest the device
rests upon legs, which may be raised or
lowered telescopically within the outer tub-
ing. When the vessel is to be operated,
compressed air is forced into the frames of
the airship. The wings are then drawn
together at the side to stretch them. The
extensible legs are drawn up so that the
wheels rest on the ground. The air throttle
is then opened and air pressure starts the
motors. When the machine is first set in
motion it runs along the ground upon the
wheels and does not begin to rise until the
propellers are rotated at considerable speed.
Air pumps are then started to keep the cyl-
inders cool. The vessel ascends on the prin-
ciple of the aeroplane. In descending the -
internal wheels are turned back far enough
to reverse the action of the blades in the
wheels. The airship will then come down
slowly like a parachute, and just before the
ground is reached compressed air is turned
into the tube in which slide the brass legs,
so that when the vessel alights it has a
compressed air cushion to rest upon. The
inventor states that Ezekiel’s plans are the
first he ever worked at in which he could
suggest no improvement. A company has
been incorporated, with officers and full
board of directors, to work out the com-
bined ideas of Mr. Cannon and Ezekiel. The
name of the company is the Ezekiel Airship
Manufacturing Company, Incorporated. We
wish Mr. Cannon every success in his en-
terprise and trust that he will succeed in
rehabilitating other inventions based upon
the writings of the prophet.

—ai >——

The Russian Ministry of Ways and Com-
munications appointed a special commission
to discuss the project brought forward by a syndicate
of foreign capitalists for the purpose of installing a
system of electrical towage on the Ladoga Canal. The
syndicate proposes to erect works which shall not only
supply the necessary energy for towing purposes and
for lighting the canal, but be capable of supplying
manufacturers and St. Petersburg with power,
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GREAT SLUICE GATES FOR THE NILE IRRIGATION
WORKS.
In an article published in the SCIENTIFIC AMERICAN
of May 4, 1901, describing the irrigation works at
present nearing completion on the River Nile, we

mentioned that a special description of sluice was to
Through the courtesy of Messrs. Ran-

be employed.

THE PROPHET EZEKIEL AIRSHIP.

somes and Napier, engineers of London, who are car-
rying out this portion of the contract, we are able
to publish two photographs of this device.

These sluices, which were invented by the late Mr.
W. F. Stoney, are of the balanced type. They are so
truly balanced that notwithstanding the ., enormous
pressure of water that may be exerted against the gate,
it can be raised or depressed with the greatest facility.

Our illustrations show respectively the frame and
the sluice gate. They are the largest that have ever
been constructed. There are in all 180 sluices to the
dam. Sixty-five of these are placed with their sills at
87.50 meters, river-level. That is to say, there will be
87.50 meters depth of water stored behind the dam.
Twenty-five will have their sills at 92 meters river-

ONE OF THE 180 SLUICE GATES FOR A FRAME FOR THE NILE SLUICE

THE NILE DAM. GATES.
level, fifty (without rollers) at 92 meters river-level—
these are only to be operated at certain periods when
there is very little head of water pressing against them
—eighteen - with their sills at 96 meters river-level;
and twenty-two with the sills at 100 meters river-
level.

All the sluices have openings 2 meters wide by 7
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meters high, with the exception of those at 96 and
100 meters river-level, which are only 314 meters high.
The pressure against the lowest sluice is nearly 300
tons, which is all taken through live rollers, moving
on planed roller paths, that is to say, one on the gate,
and one on the fixed work on each side of the sluice.
The sluices themselves are built of steel plates, sup-
ported by rolled-
steel joists, which
in turn are bolted
to the cast-iron rol-
ler-path beams.

The gates are
suspended by steel
wire ropes. In the
case of the sluices
at 87.50 meters
river-level the two
ends of the rope
are wound upon a
crab barrel placed
at the side of the
roadway which
reaches across the
top of the dam.
The crab gear is
such that one man
can operate each
sluice with the full
head of water
against it, the
sluice not being
counterbalanced in any way. Cast-iron grooves are
built into the dam in order to provide the necessary
space for the sluices to work in. These are cast in
sections and bolted together in place. A cast-iron
sill-piece and a similar lintel form the top and bottom
of the sluice opening respectively. An arched roof-
casting supports the masonry over the entrance to
the culvert in the front of the sluice.

Owing to the cutting nature of the silt in the Nile
water, it has been deemed advisable to provide stanch-
ing rods on each side of the sluice, and also in the
lintel casting. These rods will render the sluice prac-
tically watertight, when shut down.

In the case of the fifty sluices at 92 meters river-
level without the rollers, the sluice gate slides against
the planed faces of the groove castings,
and is made watertight against the faces of
the groove castings and also on the sill
when the sluice is completely lowered. The
top is rendered watertight by an adjustable
bar, bolted onto the sluice, which lowers on-
to a projection from the lintel, when the
gate is in its final position.

When all the sluices are open the water
at high Nile will pass through them with
but little obstruction, and when the water
is sufficiently clear the sluices will be gradu-
ally let down and the reservoir slowly filled.
When it is full to the level of 106 meters
river-level, the necessary flow will take
place through the sluices at 96 and 100
meters river-level. As the reservoir is
emptied the lower sluices at 92 meters river-
level, with rollers, and those at 87.50 meters
river-level, will also be opened to allow the
necessary discharge.

There are five lock-gates in connection
with the scheme, all of which are the full
width of the lock—91% meters. The height
of each of these gates is 8 meters, 11 meters,
14 meters, and 18 meters respectively, the
two upper gates being 18 meters high.

Each gate is hung from a carriage and is
arranged to roll back on live rollers into a
recess in the masonry, and the live rollers
are supported upon bascule girders, which
are counterweighted and arranged to lift
up, when the gate is rolled back into the
recess, so as to offer no impediment to the
masts of the vessels passing through. Each
gate has twelve sluice openings in it near
the bottom, and also four vertical openings
actually at the bottom, in order to produce
a scour along the lock to remove the silt
deposit.

All the operations in connpection with the
working of the gates an:‘q,, ;valves are con-
trolled by hydraulic power; A small turbine
arranged in the dam will drive hydraulic
pumps to serve the hydraulic system for the
lock gates.

Lieut. E. P. Bertholf, who was sent to
Siberia last winter by the government to secure
reindeer for the Alaskan station, arrived at Port
Clarence August 28 with 254 of the animals.  He
secured the reindeer 100 miles north of Irkutsk, the
present terminal of the Siberian railway.” The last
consignment brings up the total of the government
reindeer to 3,912.
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AN AUTOMOBILE FORAGE WAGON.

‘We illustrate herewith, from Les Sports Modernes,
a type of forage wagon manufactured by MM. Panhard
and Levassor and exhibited in the procession of mili-
tary equipages at the grand maneuvers of 1900.
The wagon, like all the vehicles manufactured by
MM. Panhard and Levassor, is actuated by the
firm’s well-known gasoline motor.

00
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Hidery-guill-rhay, or Indian tobacco, not plantain
or lobelia, is a plant used by Indians of British Colum-
bia and Southern Alaska, discontinued by mainland
Indians, but used until 1877 or 1879 by the Hidas of
Queen Charlotte Islands.

The plant dried over fire was pounded with lime
into cakes, chewed or pouched in the cheek; the effect
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man, dogs, sheep and horses. Hogs, cows, ducks and
poultry are fattened on it. It contains a volatile
alkaloid and a solid base which decomposes to temul-
tenic acid. The poisonouspropertyisinthebaseand acid.

Tutu or toot plant, Coriara rustifolia, of New Zea-
land, is also called wine berry shrub as wine is made
from the berries; the seeds are poisonous. It is a
shrubby herbaceous plant, five feet
high; horses, goats and pigs are im-

Some Narcotic Plants.*

Narcotics so appeal to the imag-
ination, that sober statements are
difficult. Travelers’ tales, intending
truth, are often exaggerated. Even
J. U. Lloyd imagines a fungus that
is of the marvelous, and supposes
a hidden combination of the ele-
ments that alone equals all the nar-
cotics, and fears it will destroy our
civilization and even exterminate
mankind.

A recent novel uses as a founda-
tion for a long tale, a wonderful
dwarf bush of high mountains of
Africa, “the dead leaves of which
poison the earth, on which no bird
builds its nest, no insect constructs
a house, no spider spins its web—
capable of raising man to a higher,
stronger, finer development of brain
and muscle than we could conceive
of under existing circumstances. A
strength-giving herb unapproached
in power.”

The myths of the Upas tree are
so inwrought that it may be news
that it is growing in the midst of
coffee plantations, birds and lizards on its branches;
properly treated, the inner bark can be used for gar-
ments.

Omitting the Rhus family, passing the Aminitas

that gathers in the mushroom zealots, only mention-:

ing the purple larkspur that kills sheep, in one case
250 died of 500 affected; the “snow on the mountain,”
a spurge that blisters like red-hot iron, and its kin
the Caper spurge, of which a few seeds endanger
life; the laurel deadly to sheep and horse and render-
ing poisonous the flesh of animals that may be them-
selves immune to the plant; the loco weed so inju-
rious to stock that the State of Colorado paid out in
four years $200,000 to check its ravages, so serious is
it that a horse may be so locoed as to refuse other
food. These are all well known, but a few of the less
noted are pareca, hidery-rhay-guill, sleepy grass, darnel
and tutu.

On the Amazon River several Indian tribes use
snuff, called pareca, which Wood says is made of the
seeds of a species of Inga; when a bout of snuff taking
is determined on the people become highly intoxicated
and then use the snuff.

The effect of pareca is so violent that the taker
drops as if shot, and lies insensible for some time;
those more accustomed are highly
excited; causing them to dance
and sing as if mad; the effect soon
subsides; other tribes use it to
repel ague during tue wet season.
Lieut. W. J. Herndon, of the United
States navy, in 1851 descended the
Amazon; he traded for pareca and
the apparatus for using it, and
saw it in use, and used it. He
found it to be a compound of the
ashes of a vine, seeds of Acacia
angico and leaves of the abuta
(cocculus). He says: “The Indian
took his pareca; his eyes started
from his head, his mouth -con-
tracted, his limbs trembled, he was
obliged to sit down, or he would
have fallen, he was drunk; but
this lasted but a few minutes; he
was then gayer.” He saw it admin-
istered to two children overcome
with heat and work; in a few min-
utes they were at play. When lost
in the woods, nearly dead from ex-
haustion and hunger and fever, un-
able to go farther, Lieut. Herndon
took the pareca snuff. “I instantly
fell drunk on the hammock, but
with a peculiar intoxication, which
acted on my limbs like an electric
shock; on rising I put my foot to
the ground, and to my surprise felt
no pain. At first I thought I dreamed; I even walked
without being convinced.” He then beat the two
Indian guides, and walked the two remaining hours of
daylight.

* Read at the recent meeting of the Missouri Pharmaceutical A8S0Cia-
tion. Extract from the Proceedings.—The rharmaceutical Era,

PANHARD-LEVASSOR GASOLINE FORAGE WAGON.

was akin to tobacco or opium. Tradition is that the
Indians brought the seed with them from a climate
in which it grew to a tall tree, planted the seed in
Alaska, but the climate reduced it to a shrub. Another
myth is that the Deity caused it to grow to a tall
tree, and Indian with bow and arrow shot down some
seed, which he secreted and from which the tribe
obtained the plant. The plant produces a nut or ball
full of seeds, like a poppy. I have not been able to
get for this plant a botanical name or description.
Was it a poppy or betel nut? The use and growth
of the plant has ceased, supplanted by tobacco.

Sleepy grass is a Stipa. There are one hundred
species; S. inebrians, S. siberica are poisonous and are
found in New Mexico, Texas and Siberia. Sleepy
grass has a most injurious effect on horses and sheep.
It is a strong narcotic or sedative, causing profound
sleep or stupor lasting twenty-four to forty-eight hours.
The horse after eating it is a pitiable object, head
and tail drooping, quivering, sweat pouring down his
sides, panting and palpitating. The grass acts as a
powerful narcotic, diuretic, sudorific and irritant of the
respiratory and cardiac organs. It is distinct from the
loco weed.

Darnel, Lolium temulentum, indigenous to the old

QUEEN ALEXANDRA’S DAIRY AT SANDRINGHAM, ENGLAND,

world, introduced into the United States, apt to grow
among wheat and grain, is narcotic, produces vertigo,
dizziness, headache and a species of drunkenness;
often eaten in bread. Beer in which darnel is an
ingredient is drank with impunity. A fatal case is
cited of a peasant, who had for several days lived on
bread, two-thirds of which was darnel. It acts thus on

mune, cattle and sheep may be
poisoned by it. To cattle fresh
from other pasture, or exhausted,
the plant is nearly always fatal,
first stupefying, then causing strong
excitement, death following in a
few hours. Sheep and cattle are
fattened on it, yet when driven
may die. Sheep badly tutued be-
come hermits, and stupid, but no
worse as mutton.

The Coriara myrtifolia or tan-
ners’ sumac of Southern France
killed a child that had eaten leaves
and berries. The plant yields a
white crystalline glucoside; three
grains killed a dog. The Sioux
Indians when participating in the
sun dance chew a bulbous root
growing in that vicinity, which alle-
viates hunger, thirst and pain, and
enables them to endure protracted,
violent muscular exertion.

The Ponce Indians make a decoc-
tion of a red bean found in the
United States from Nebraska to the
Rocky Mountains and which pro-
duces intoxication.

Hippomane (horsemania), manchineel, manchineal,
manzanillo (little apple), is a tree indigenous to the
West Indies, Central and South America and Florida,
forty to fifty feet high, oval-pointed, toothed, shining
leaves three to four inches long, is a Euphorbiacea.
A circular was issued to United States soldiers in
Cuba, “Beware of the Manchineal tree.” The milky
juice of the leaf stem irritates seriously any mucous
membrane; many strong stories are told of its poison-
ous effects; it does produce temporary blindness, and
it is in general as severe as poison ivy.

The fruit of the Umganu tree, South Africa, yields
a strong intoxicating drink for the natives. Ele-
phants are fond of it, becoming quite tipsy, staggering
about, playing antics, screaming so as to be heard
for miles and have tremendous fights; when in this
state the natives leave them alone.

Herodotus says: “Scythians inhaled a smoke
that intoxicates, and they rose up to dance and
sing.”

Plutarch reports a plant of Thrace, the smoke of
which when inhaled intoxicates.

& -0
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QUEEN ALEXANDRA'S DAIRY.
The agricultural arrangements at Sandringham, the
home for so many years of the
Prince of Wales, now King Ed-
ward VII, are excellent, the
dairy being very notable. One
thing which is apparent is the
absence of modern dairy machinery
and apparatus, not even a separator
being used. The butter consumed
at the royal table owes its fine
quality entirely to the exercise of
skill and care. As will be seen
by reference to the engraving, the
use of marble, tile and glass
throughout insures the greatest
possible cleanliness. The cows are
not selected on account of pedigree,
but they are fine Jerseys and good
milkers, and an accurate daily
record of their yield is kept. For
our engraving we are indebted to
Country Life Illustrated.
—— O —————

About midnight on Wednesday,
July 17, while the Controlling En-
gineer for Railways at Assam and
the manager of the Gauhati-Nazir
section of the Assam Bengal Rail-
way were on their half-yearly tour
of inspection on the line, traveling
through the great Nambar Forest,
the special train ran into a herd
of wild elephants which were mak-
ing a night march, as is their cus-
tom, along the railway. The engine collided with one
of them; and the front wheels were derailed, bringing
the train to so sudden a stop that one of the inspection
party was thrown out of his berth. Fortunately, the
train was going at a slow speed. No damage was
done. The engine was rerailed in about an hour, and
was able to resume its journey, none the worse for
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ine encounter. The unfortunate elephant, however,
had one of its back legs broken, and was so severely
injured internally that it could only lie in the side
drain of the slight cutting in which the train over-
took the herd. On the train returning the next morn-
ing, it was lying dead in the same place. The driver
stated that he counted eight elephants in all, and that
a young one as well was knocked down, but apparently
it was not much hurt, and with the others made off
through the forest with loud trumpetings. This is
not the first occasion on which a train has encountered
wild elephants in Nambar Forest at night.
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JUPITER STEEL.

‘We present a series of illustrations of a plant which
possesses especial interest from the fact that it is
devoted to a new process of steel-making which prom-
ises to exert something of a revolutionary effect in
certain branches of the steel industry. Jupiter steel,
as the product is called, is an exceptionally high
grade of cast steel which is made from wrought-steel
scrap, with a liberal mixture of certain other metals
during the process of melting. The manufacture is
carried on under several patents granted to Andres
G. Lundin, and the composition of the steel, the meth-
ods of manipulation in the furnace, the special mate-
rials and careful work in the molding, have resulted
for the first time in the history of the art in the
production of a cast steel which, in tests carried out
at the navy yard at Boston, has proved to possess
qualities of strength and ductility equal to those of
forged steel. These excellent results are obtained,
moreover; with but little sacrifice of the high economy
which distinguishes ordinary cast steel. Perhaps
the best evidence of its remarkable qualities is found
in the fact that cold-chisels and hatchets, cast to the
finished shape in this steel, will, after being put on
the emery-wheel, perform their work and hold their
edge with perfect satisfaction; and one of the most
striking evidences of what might be called the
wrought-steel qualities of this cast-steel product is
the fact that at the request of the writer two of these
cast chisels were placed end to end and welded with
perfectly satisfactory results.

The Lundin patents have been acquired by the
United States Steel Company, whose plant—which
forms the subject of our front-page illustration—is
located on the Malden River, West Everett, Mass. The
stock yard, which extends for several hundred feet on
either side of a spur track from the Boston & Maine
Railroad, is the first object of interest at these works.
The stock consists of a large variety of mild-steel
scrap, among which may be seen .boiler-plate clip-
pings, borings from the gunshops, the scrap from
sheet-steel works, old crankshafts, and, indeed, any
kind of steel that possesses the necessary composition
to make up the furnace charge. The melting is car-
ried on in a large furnace house, the steel for the
smaller castings being melted down in crucibles and
the metal for the larger castings being melted in 25-
ton Siemens open-hearth furnaces. The preparation
of the furnace charge and the introduction of various
ingredients during the furnace treatment is carried
out in the manner and proportions indicated by the
following example, which will serve to show the pro-
portions, but not, of course, the actual amounts which
are treated at one time in the furnaces, the latter
having, as we have said, a capacity of 25 tons.

A hundred pounds of steel scrap is placed in a
crucible in the furnace and melted to a boiling-point
of about 4,000 deg. F. When the boiling-point has
been reached, from 1% to 2% pounds of ferrosilicon,
containing 12 per cent silicon, is introduced into the
molten metal. As soon as the ferrosilicon has melted,
2 to 8 ounces of ferromanganese, containing 80 per
cent manganese, is mixed with 3 pounds or less of
aluminium, and this mixture is introduced into the
molten metal, where it quickly melts. After the
resulting composition is thoroughly melted, it is
tapped into ladles, carried to the various flasks and
poured into the molds.

Although the excellence of Jupiter steel castings
is, of course, mainly dependent upon the composition
and the furnace treatment as above described, par-
ticular care is taken in the preparation of the molds.
The molding sand is composed of a sharp silica sand,
crushed rock, fireclay and molasses, which are mixed
in the following proportions: Sixteen shovelfuls of
hard silica sand, 4 of crushed rock, 1 of fireclay, and
1%, pints of molasses water, the molasses being
diluted with water in the proportion of one to one.
The molasses is used to give a bonding effect to the
sand during the molding, while the fireclay serves
the same purpose during the pouring of the hot metal.
After the pattern has been drawn from the mold the
latter is carefully dressed up and the finished sur-
faces are treated with a wash consisting of 991 per
cent of pure silica, ground fine and mixed with molas
ses water. The flasks containing the completed molds
are placed in the baking furnaces, and are then ready
for the pouriné. The two 25-ton furnaces are utilized
for the larger castings, and after the heat is ready

- capacity of 25,000 horse power.
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it is tapped off into ladles which vary in capacity
from 10 to 25 tons. These ladles are handled by a
pair of overhead, traveling, electric cranes, one of
30 tons, and the other of 20 tons capacity; they travel
the full length of the foundry, which at present meas-
ures 130 feet in width by 200 feet in length. The
building is being extended to a length of 300 feet,
and an additional 15-ton crane will be installed. One
of our illustrations shows the metal being tapped
from the furnace into one of the larger ladles.

‘When the castings are cooled, they are cleaned by
the sand blast, and then all the rough edges are care-
fully chipped down until the finished casting con-
forms perfectly to the original pattern furnished by
the customer.

In tests recently carried out by the government
this steel has shown a tensile strength of 67,300
pounds to the square inch and an elongation of 25
per cent in 8 inches, while in the bending tests a
one-inch-square bar of this cast steel was bent cold
through an arc of 93.5 deg. without fracture. As a
result of these excellent qualities, Jupiter steel is
finding a wonderfully wide range of usefulness in
the industrial arts. Thus, the shipwork which is
being done for the government and private shipbuild-
ing firms includes the rams for the new United States
battleships “Rhode Island” and ‘“New Jersey,” each
of which castings will weigh 43 tons, and the stern
frame, keel and sternpost for the same vessels. Other
castings include horseshoes for marine engines, engine
thrust bearings, knees, and many small parts ordina-

rily made of forged steel for the interior construction .

and fittings of ships, engine beds, engine cranks, cross-
heads, gear wheels, etc. The castings for the battle-
ships “Rhode Island” and ‘“New Jersey” alone will
equal in weight over a million pounds.
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Niagara River Development,

Steps preparatory to the development of power on
the Canadian side at Niagara are progressing with
reasonable rapidity. Already a shaft 185 feet deep,
16 feet long and 10 feet wide has been sunk, and now
comes the announcement that A. C. Douglass has been
awarded the contract for constructing the tunnel that
is to serve as a tail-race from the wheel-pit to the
lower river. This new tunnel will be about 2,200 feet
long and built in the form of a horseshoe, the same
as the tunnel on the American side of the river, where
the development of the Niagara Falls Power Company
has become so notable. The section of the new tun-
nel, however, will be slightly larger than the tunnel
now in use, the section of which is 21 feet high and
18 feet wide approximately. The new tunnel will be
lined with brick, and it will discharge into the lower
Niagara River a short distance below the Horseshoe
Falls. The contract states the tunnel must be com-
pleted by January 1, 1903. The cost will be over half
a million dollars. Work will progress night and day,
and the method of construction will be similar to that
employed in the construction of the present tunnel on
the American side. Shifts of men will no doubt
work toward each other from both ends. The tunnel
on the American side is over 7,000 feet long, and it
would seem from the shortness of the tunnel required
on the Canadian side that it would not cost so much to
develop power on that side. Contracts for the construc-
tion of the wheel-pit are to be awarded. The minimum
capacity of this wheel-pit will be 100,000 horse power.
The first section of the wheel-pit to be built will be
about 250 feet long and 200 feet deep, having a capac-
ity of 50,000 horse power. The electrical and hydraulic
installation first to be installed will have an output
A supplemental agree-
ment made between the commissioners of Victoria
Park, in which the station is to be located, calls for
the expenditure of $1,500,000 within two years, but
the Canadian Niagara Power Company is prepared to
expend this sum quicker if it is possible in the develop-
ment of the proposed power.

The officers of the Canadian Niagara Power Com-
pany are: President, William H. Beatty; vice-presi-
dent and treasurer, William B. Rankine; secretary, A.
Monro Grier; assistant secretary-treasurer, W. Paxton
Little. Executive committee: William B. Rankine,
William H. Beatty and Wallace Nesbitt.

A New System of Wireless Telegraphy.

A new system of wireless telegraphy has been de-
vised by an English electrical engineer, Mr. Johnson,
of London. It possesses several important features
which should recommend its adoption, the most salient
of which is the complete obviation of tapping the
messages in transmission, which at present consti-
tutes one of the principal disadvantages of Marconi’s
system. The Johnson device is entirely different to
that of Marconi, though it can be applied to the lat-
ter’s apparatus. High masts are entirely dispensed
with. At present owing to the patent arrangements
not having been quite completed but little informa-
tion regarding the principle of the invention is given
out, but it is understood to be devised somewhat upon
the same principle as a stringed musical instrument,
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The transmitting apparatus comprises chiefly a bat-
tery and induction coil, to which is attached a disk
which may be adjusted to revolve at any desired speed,
which revolves, and which is fitted at the edge with a
number of vibrating reeds. The receivers, of which
there are two, contain a series of tuning forks
capable of being modified to any number of oscilla-
tions. The receivers are joined together by means
of a wire. The disk of the apparatus is also capable
of adjustment to any number of vibrations. The
electric waves are transmitted at a certain number
of vibrations. The tuning fork arrangement in the
receiver is attuned to the same number of vibrations,
so that the message during its passage through the
air, although it may come into contact with other
receivers, unless they are synchronized with the trans-
mitting apparatus, will have no influence upon the
waves. The system has been experimented over a
distance of three miles with perfect success, but owing
to the invention being only in its initial stage it has
not been subjected to any severe tests. An experi-
mental station is to be set up at the Earl’s Court
Exhibition in London and a graphic illustration
rendered of its possibilities. The inventor states,
however, that he can transmit the messages over the
same distances that have been covered by Marconi.
The question that arises is what is the range of tuning?
Mr. Johnson states that he can produce over 30,000
vibrations per second with a low voltage. The range
of combination by this system is so vast that it would
be almost impossible to tap the messages. The British
Admiralty have submitted the invention to a severe
test, and the experts who carried out the examination
are stated to be favorably impressed with the inven-
tion. It is stated that a trial is to be made with the
apparatus by installing the system upon four battle-
ships. It will then be possible to ascertain to what
extent the vast amount of steel present upon a bat-
tleship, and the extensive range of electric appliances
that are used, will interfere with the instruments,
so that a conclusive idea of the utility of the invention
may be gained.

Automobile News,

A titled automobilist was recently fined a pound
for allowing his vehicle to emit steam while passing
through the streets of a town.

An attempt has been made to introduce motor
wagons on the African caravan route. Sixty were
built especially for the work and have been aban-
doned.

An automobile took fire recently at Springfield,
Mass., and the driver, with great presence of mind,
ran the burning machine to the nearest fire house
and asked the firemen to extinguish the flames. The
firemen were quite surprised at having a fire brought
to their doors.

One English contemporary, The Motor Car Journal,
notes what might have been a serious accident to the
motor car which runs between Bishop Auckland and
Crook. As it was carrying a load of passengers it
was upset by running into an obstruction which had
been deliberately laid on the road. Fortunately no
one. was seriously injured. An examination of the
roadway showed that a V-shaped wall had been built
across it with stones from a neighboring pit heap,
and this at a spot where there was a sloping bend
in the road.

The French government has issued a decree set-
tling the question of motor carriage speeds. The
carriages are divided into two classes. First, those
capable of a speed under 30 kilometers, and, second,
those capable of a speed over 30 kilometers per hour.
The latter must always carry in the front as well
as in the rear, by night and day, a special number.
The makers are required to make a declaration of
the speed of every machine intended to travel on
French roads. Racing on the high roads is forbid-
den, but in the open country a speed of 18 miles an
hour will be allowed. Elsewhere the speed is limited
to 12 miles per hour.

The automobile has been put to a novel use upon
the Continent. M. Deutsch suggested that at bull
fights the picador ride in an automobile, and the
scheme was put into operation at Bayonne, Septem-
ber 29, but ended in a fiasco. The automobile was
one of 12 horse power, and was all sheathed in with
iron to prevent the bull from catching his horns
in it. It was intended to have the picador stand on
the seat of the car. The bull, however, did not care
to come in contact with the strange looking vehicle
and devoted his attention to the matador. Finally
the bull was induced to make one onset and he struck
the front wheel, coming in contact with the iron
plate. One of the wheels of the automobile caught
one of the hoofs of the bull, laming him. The crowd
exclaimed in indignation at the loss of their sport,
and the motor carriage had to be removed from the
ring and the bull was killed in the ordinary way.
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Engineering Notes.

The old wooden boat bridge over the ancient Oxus,
on the line of the Transcaspian Railroad, is to be
replaced by an iron bridge 5,000 feet long, supported
on twenty-four piers. The estimated cost of the
structure is $2,600,000.

An industry which should be established in Spain
is that of manufacturing gas motors. For use in
Spain the motors should be light and simple, so that
they could be easily managed by ‘those unaccustomed
to the use of machinery.

The first railway systems of the world were inaugu-
rated in the following years, says The Mechanical
Engineer: England, September 27, 1825; Austria, Sep-
tember 30, 1828; France, October 2, 1828; America,
December 28, 1829; Belgium, May 3, 1835; Germany,
December 7, 1835; Russia, April 4, 1838; Italy, Sep-
tember 4, 1839.

An order was recently issued by Admiral Gervais
to the crews of the French fleet, congratulating them
on the rapidity with which the coaling was accom-
plished, and on the excellent average attained, says
The Trade Journals’ Review. Thus the average of
the “Gaulois” was 185 tons, and that on the “Saint
Louis” 172 tons per hour. On board all the vessels
of the fleet, thanks to the enthusiasm of the officers
and men, directed by the commanders, the rapidity
with which the ships were coaled exceeded all pre-
vious results. In conclusion, the Admiral says that
in a short time they will have nothing to learn in
this respect from the foreigner.

For the prevention of collisions at sea during a fog,
Capt. Brinkworth, of Gloucester, England, has designed
a novel compass card. The object of his device is
that a certain signal should be sounded to denote from
what direction the vessel is approaching. He has
drawn up a list of signals corresponding to various
points of the compass, and when a vessel signals in a
certain manner a glance at the card denotes its posi-
tion and course. The present system of blowing fre-
quent long blasts is extremely unsatisfactory, since it
does not signify the course of the approaching vessel.
It may be coming end on or broadside. By means of
Capt. Brinkworth’s compass card each vessel would
know the course of the other, and would thus be
enabled to avoid a collision.

Prof. Robinson, of the Lafayette Institute of Mechan-
ical Engineering, Lafayette, Ind, read at the last
meeting of the American Society of Mechanical
Engineers a paper upon some experiments he made
with an engine using natural gas as the motive fluid,
from which it appears that with a Westinghouse three-
cylinder gas engine, having cylinders 13 inches diam-
eter by 14 inches stroke, working single-acting, four-
cycle, he obtained a maximum of 1421 horse power,
and an average of 113 horse power during a six-hour
test; the mechanical efficiency was 79 per cent. The
consumption of gas was, per horse power, 104 cubic
feet per hour. The revolutions per minute were about
260; the temperature of the exhaust gases was 1,500
deg., and the ratio of air to gas was 13 : 7.

A drawing of a special stop cock of very simple
construction is illustrated in The Iron and Coal
Trades’ Review. In this stop cock, the plug is
reversed, being larger at the bottom than at the top,
and it is maintained tightly in its position by a
spiral spring let into the large end of the plug. The
advantage of this over the ordinary form is that
there is no possibility of workmen leaving it loose,
as they often do in the common form, and thus cause
a great loss of compressed air. Workmen frequently
loosen the bottom nut, and knock the plug up slightly
in order to loosen it, and then leave it in a leaky
condition. That cannot be done in this case. If the
plug does not turn easily by the squared end on top,
a slight knock on the top is sufficient to loosen it
and allow it to turn readily; but it will not be left in

a leaky condition, for the spring comes into play and

keeps the plug perfectly tight in its seat.

Now that superheated steam is occupying much at-
tention as an economical agent in engines practical
difficulties in its action are being discussed. One of
the most serious is the friction of the piston in the
cylinder, the great heat rapidly dissipating by burn-
ing any oleaginous compound that is introduced. A
prominent British firm who have used superheated
steam for many years, at a temperature of 550 deg.,
says that the wear in six years of the piston packing
was only 14 of an inch, the packing being of the Rams-
bottom type. Against this testimony, however, a
correspondent of a technical journal states that he
tried many agents to reduce the wear of the packing,
which was very serious indeed (graphite for one,
which was blown out of the cylinder quickly) and
finally employed a mixture of mica, grease, and graph-
ite, which answered well and was adopted. It seems
that superheated steam requires a special piston,
which is described as one with cast iron rings of the
eccentric type, not snapped. in but having bull-rings
and a follower, so that the rings may be put in place
without distortion.

Seientific Qmevican,

Electrical Notes.
Electric light is being installed in Buckingham
Palace, which is being refitted throughout.

Wireless telegraphy seems to have a great future
in the Sahara Desert, as communication can be readily
set up between the oases—and there are no wires to
steal.

Arrangements are practically completed for run-
ning parlor and sleeping cars from Cincinnati to
Columbus, Ohio.  Sleeping cars for street railways
will be a novelty. It is expected that the running
time between Columbus and Cincinnati will be about
six hours.

The Eastern Telegraph and Cable Company is con-
structing a third cable from Zante via Patras and
the Corinthian Gulf to Syra, the object being to offer
a more direct wire communication between Europe
and India and Australia. The two old cables will be
devoted principally to local needs, the volume of
business having greatly delayed rapid communication.
There is also under serious consideration the con-
struction of a telephone line between Patras and
Athens. The business done between these two places
will undoubtedly warrant the undertaking.

American electrical engineers have scored another
victory in England. The firm of J. G. White & Com-
pany has been awarded a contract to build the
corporation tramways of Bournemouth at a cost of
£152,000 ($760,000). Especial interest attaches to the
proposed lines for the reason that they will be the
first ever constructed in Great Britain combining con-
duit and overhead trolley sections. If the system
proves satisfactory it will be adopted by a number
of British municipalities. The Bournemouth lines will
be constructed sy an English company organized by
Americans.

Bangkok, Siam, now has an electric light plant and
a tramway six miles long, and is laying a second line
of equal length. The service is fairly good. The
telephone system, however, is decidedly bad. It is
owned by the government, and there are some 200
instruments of German make. Bangkok is a city of
magnificent distances and as the Siamese are par-
ticularly intelligent people they would undoubtedly
patronize a good telephone system were it once estab-
lished. There should be at least 1,000 instruments
instead of 200, and this number would, of course, be
increased as the system was better understood.

It is distressing to see teams with heavily-laden
trucks attempting to ascend the steep inclines of
ferry bridges during low tide. At the Pennsylvania
Railroad Company’s Desbrosses Street ferry a 20
horse power electric gypsey has been installed. When
a team is unable to ascend the bridge a rope is at-
tached to the tongue of the truck. A couple of turns
are taken around the gypsey and the power is applied
by means of a controller. A second one is now being
made for the same ferry. “Two electric gypseys have
also been installed at the Oak Point pier of the N.
N., N. H. & Hartford Road. The water there is very

deep and the current strong, and they will aid in

pulling the boats up to the wharf.

A comparison of the mileage of telegraph line and
wire in operation in the United States and Europe
is interesting, says The Western Electrician. The
Western Union Telegraph Company has 192,705 miles
of line and 933,153 miles of wire; the Postal Telegraph-
Cable Company has 29,882 miles of line and 184,933
miles of wire in the United States. This makes a
total of 222,587 miles of line and 1,118,086 miles of
wire. According to the latest statistics of the inter-
national bureau of Berne, Switzerland, there is in all
Europe 425,600 miles of line and 1,585,267 miles of
wire. The United States, therefore, possesses over
one-half as much line as all Europe, and over two-
thirds as much wire. In comparing the mileage of
wire to population, America has one mile of wire to
every 77 persons; Great Britain and Ireland has one
mile to every 130 persons; Belgium, one mile to every
321 persons, and Switzerland -has one mile to every
222 persons.

The electrical rolling stock and equipment for the
underground Great Northern and City Railway, from
Moorgate Street to Finsbury Park, London, is being
supplied by the British Thomson-Houston Company.

The service is to be a 3minute one, and each train .

will consist of seven cars., Profiting by the experi-
ence of the Central London Electric Railroad, elec-
trical locomotives will be supplanted by motors carried
on the two end and the central cars. The generating
plant is to comprise four vertical cross compound con-
densing engines developing 1,250 indicated horse
power as a normal load, and 1,875 indicated horse
power maximum when making 100 revolutions per
minute. Each engine will be coupled direct to an 800-
kilowatt generator, mounted between the cranks, each
generator having 14 poles and giving 525 volts at
no load, and 575 volts at full load. The third-rail
single-unit system is to be utilized, as in the case of
the other London electric railways.
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Science Notes.

Eight hundred Japanese will be taken to Dawson
to work in placer diggings this coming winter. It is
believed that the employment of Japanese at low
wages will enable the mines to be worked much more
economically.

Lombardy, at one time holding in Europe the high-
est reputation for its productions in silk and linen,
has recently presented to the Pope, for his private
altar, an altar cloth, Gothic-Venetian in style, which
for pattern and texture is pronounced to be a marvel-
ous piece of work, surpassing by far anything pre-
viously turned out in Italian art weaving.

The German census, which started December 1,
1900, and has just been finished, gives some interesting
facts. There are 442 cities with a population between
10,000 and 100,000 each. In 1816 the German Empire
had 24,833,000 inhabitants; in 1855, 36,114,000; and
in 1900, 56,345,000. In the year 1816, Prussia had
13,709,000 inhabitants; in 1855, 21,320,000; and in 1900,
34,463,000. The enormous increase in the large cities
of Germany is said to be due to the retrograde move-
ment in agriculture, which has driven people from
the country.

An Indianapolis dentist has given up the use of
forceps for pulling teeth and has adopted the prim-
itive method of the Chinese, using nothing but his
thumb and index finger. He considers that the sight
of the forceps themselves is responsible for much
of the harrowing part of tooth-pulling and that many
nervous persons are greatly shocked by the sight of
these instruments. The pain is also said to be less.
He can take out the most firmly rooted double tooth
in a few seconds. He learned this art from a Chinese
practitioner.

While large shoe factories in Germany have com-
bined, independent shoemakers are seeking to obtain
the advantages of production on a large scale without
giving up their individuality. A meeting was recently
held in Frankfort to discuss the advisability of estab-
lishing a central workshop for the local shoe concerns
and a committee was appointed to devise a plan. It
proposed to start a factory with the most modern
machinery where every member can have his work
done. This is said to be the first attempt in Germany
at a co-operative factory. The work will be pushed
and the provincial government will materially assist
the new enterprise.

Prof. D. McAlpine enumerates the species of fungus,
twenty-one in all, in which luminosity (often incor-
rectly termed - phosphorescence) has been observed.
Of the species eleven belong to the genus Pleurotus,
and five are peculiar to Australia. The luminosity
is not due to the presence of phosphorescent bacteria,
but to a process of combustion in the fungus itself,
confined to the living tissue. It is altogether de-
pendent on the presence of oxygen, as also on a
sufficiently high temperature, but is not affected by
moisture. In all probability the light is given off
not within the organism, but from luminous excreted
metabolic products. It is probably useful to the
fungus in attracting insects which assist in the dis-
semination of the spores.—Proceedings Linnean
Society of N. S. Wales.

It may not be generally known that M. Santos-
Dumont, who came so near to winning the Deutsch
prize of $20,000, has himself offered a prize of 4,000
francs, this being a year’s interest on the Deutsch
principal to which he was entitled. He promptly
placed this sum at the disposal of the Aero Club
for the foundation of a prize bearing his name, to be
awarded to any member of the Aero Club who, before
October 31, 1901, will start from the club grounds
at St. Cloud, travel around the Eiffel Tower and
return to the point of departure, without any limit as
to time and without having touched the earth, and
solely by such means as he may have on board his
airship or balloon. If the prize is not granted during
1901 it remains open until a competitor is successful.
The prize cannot be won by its founder, nor by any
competitor using a balloon or airship designed by M.
Santos-Dumont.

In the case of Hordeum distichum, R. Kolkwitz
finds the amount of CO, given off to depend to a
remarkable extent on the moisture of the atmosphere,
says The Pharmaceutical Journal. When air-dried the
grains contain from 11 to 12 per cent of water, and
the amount of CO, then given off does not exceed
0.33 to 1.5 mg. per kilogramme per hour. With an
increase of moisture in the air, the respiration in-
creases very rapidly in intensity, until, when it has
reached 33 per cent, the amount of CO, given off has
increased to 2,000 mg. per kilogramme per hour.
Even when crushed or cut into small pieces, the
faculty of respiration is not altogether lost. Dr. A.
Jencic determined that when seeds have been air-
dried, exposure to a very low temperature (—18 deg.
C.) accelerates their power of germinating, as is also
the case with potato tubers. This is probably due to
the conversion, under the influence of severe cold, of
insoluble into soluble carbohydrates.
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THE NEW 50-CALIBER RAPID-FIRE GUNS OF THE
UNITED STATES NAVY.

By the courtesy of Rear-Admiral O’'Neil, Chief of
the Bureau of Ordnance, we present photographs and
particulars of three of the new 50-caliber guns which
are being constructed for the United States navy.
The weapons here shown have been undergoing
tests at the Navy Proving Grounds at Indian Head,
and the results as communicated to us are very
remarkable, and place the work of the Washington
gun factory in the very front rank among the great
gunshops of the world. In fact, the Krupp firm is
the only one which outranks our navy guns on a single
basis of comparison, some of the latest pieces turned
out by that firm showing a slightly larger energy of
shell per weight of gun than the United States weap-
ons. The Brown wire gun, which was illustrated in
a recent issue of the SCIENTIFIC AMERICAN, is expected
to show as high, or even higher results than any
gun yet constructed; but, as that weapon is at present
in the experimental, or rather proving-ground, stage
of its development, it can scarcely be classed with the
standard accepted types, which are being manufac-
tured, as navy guns are, in large numbers.

The new 6-inch, 50-caliber gun is shown on the latest
type of mount, such as will be used on the battle-
ship ‘“Maine” and her class and on all subsequent
vessels of the navy. The weight of the gun is 8.45
tons, and of the mount 5.43 tons. The shield will
weigh 2.7 tons, making a total weight for the gun
complete of 16.58 tons. The piece was designed for
a chamber pressure of 17 tons to the square inch,
and with a pressure of 16.7 tons it has imparted a
muzzle velocity of 3,023 foot-seconds to its 100-pound
projectile.

Another photograph shows the new 50-caliber, 5-inch
gun, of which sixty are now being made at the Wash-
ington gun factory for the six cruisers of the “Den-
ver” class. The weight of the gun is 3.3 tons, and
of the mount 2.5 tons. With a charge of 26 pounds
of smokeless powder a muzzle velocity of 2,990 foot-
seconds was imparted to a 60-pound projectile, the
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only on having produced a very effective piece, but
also one of exceedingly handsome and well-balanced
appearance.

The smallest gun is one of the new 14-pounder,
&inch, 50-caliber rapid-fire guns, which will form a
very important feature in the rapid-fire battery of
our new cruisers and battleships. This piece is de-
signed to throw
a 14-pound pro-
jectile with a
muzzle velocity
of 3,000 feet per
second and a
muzzle energy of
874 foot-tons. At
the muzzle it is
capable of pen-

ilzches of
wrought iron.
All of our later
battleshipscarry
—in addition to
the 14-pound-
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smooth and coated with a varnish as shellac and is
then dried. This operation is continued until the
desired surface is obtained. The edges of the door
are then trimmed with sheet metal strips correspond-
ing to the width of the door. They are attached

to the four edges by means of nails, screws, or cement,
The material used for the strips is preferably copper,

ers mounted in
broadside—a
pair of 14-pound-
ers mounted on field mounts for use by landing par-
ties. The accompanying illustration shows one of
these guns as it will appear when in action.

Electroplated Doors.

An inventor of Bridgeport, Conn. has just devised
a process of electroplating wooden doors with copper,
brass and other metals so as to produce a door which
is thoroughly inclosed in metal without any visible
seams so as to give the appearance of a solid metal
door, but which will be cheaper, lighter and generally
more desirable than if made of solid metal or covered
with sheets, as is now sometimes done. Doors of this
class can be extensively used as entrance doors to
flats or other large and expensive buildings where

NEW NAVAL 50-CALIBER 14-POUNDER FIELD GUN.

chamber pressure being 16.4 tons, or 06 of a ton to
the square inch less than the pressure of 17 tons
per square inch, for which the gun was designed.
With a pressure of 16.75 tons to the square inch in
the powder chamber, a muzzle velocity of 3,330 foot-
seconds was imparted to a 50-pound projectile.

Both of the above guns are fitted with the very
latest improvements to facilitate rapidity of loading
and secure accuracy of fire. These features are shown
in the photographs of each gun, particularly in that
of the 6-inch gun. In the case of the last-named
piece the gunner stands on a platform which is bolted
to the gun-carriage immediately to the left of the
breech, and consequently, -as the gun is traversed, the
gunner moves with it and is always in the same rela-
tive position to the piece.. Con-
veniently for manipulation are
placed two hand-wheels, one ope-
rating the elevating gear and
the other the traversing gear.
In front of the gunner’s eye is
seen the telescopic sight—an im-
portant ' feature in all modern
ordnance. The gun itself secoils
in a sleeve in which are formed
the trunnions and at the bottom
of which, and cast in one piece
with it, are the hydraulic recoil
cylinders, the pistons of which
are connected by piston rods to
the breech of the gun. The guns
are fitted with an improved and
greatly simplified pattern of
breech-block, which is unlocked
and opened by a single swing of
a lever. The Ordnance Depart-

massive and elaborate effects are sought. Such doors
are considered a valuable adjunct in preventing the
rapid progress of fire, and metal-protected doors are
frequently used in theaters. There is no necessity of
burning off the varnish in order to revarnish, as is
necessary with the old methods of covering or pro-
tecting. The finished wooden doors are first filled
with a wood filler as, for instance, a mixture of lin-
seed oil and resinous gum, which is designed to water-
proof and protect the wood thoroughly and prevent
warping. The doors are placed in a tank filled with
the heated filler which is kept hot by steam. After the
filler has thoroughly penetrated the wood they are
hoisted, permitted to drain off and laid upon a table
for further applications. The door is then rubbed

NEW NAVAL 50-CALIBER 5-INCH RAPID-FIRE GUN.

bronze, or brass. The face of the strip on the edge
of the door is covered with' a metallic insulating
varnish, after which the entire door is coated with
a metal substance, such as thin metallic leaf, metallic
brass powder, or common varnishing wax with plum-
bago. When the coatings applied have become dry
the door is rinsed and is ready to receive the electric
deposit. The door is supported in a vertical position
in the plating bath. One wire goes to the anode, and
the second wire is preferably attached to the metal

_strip on one edge of the door; the current is then

turned on, and the electrolytic action takes place until
the surface is covered to any desired thickness. The
advantage obtained by covering the edges of the door
with a sheet metal strip is that its high conducting
power makes a complete circuit around the door, and
the width of the strip insures an even and unbroken
surface between the two sides.

O
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THE 1901 CONTEST FOR THE “AMERICA” CUP.

In all the half century during which contests have
been waged for the “America” Cup there was never
fought out such a close and exciting struggle as took
place in the first race of Saturday, September 28, and
the last race of October 3. On the former day, from the
moment when the yachts crossed the starting-line
practically abreast, to the boom of the finishing gun—
41, hours later—when the winner was only three or
four lengths in the lead, there never was a time when
the yachts were more than a stone’s-throw apart,
while there was more than one occasion when the
proverbial biscuit could have been tossed from one
yacht to the other; and in the last race the yachts
finished practically abreast.

The conditions were more favorable to the “Sham-
rock” than on the previous Thursday, when there
was not enough wind to finish. The sea was much
quieter- and the breeze stronger, although the latter
was never over eight knots in force, and fell at times
as low as four or five knots. After some exceedingly
clever maneuvering by the rival skippers, they crossed
the line practically abreast, with “Shamrock” in the
weather berth and two seconds in the lead. It was
confidently expected that on the 15-mile beat to the
weather mark “Columbia” would pull out from under
the lee of the challenger and widen the gap on every
board that was sailed. She had hitherto shown her-
self to be invincible in beating, and most of her vic-
tories over “Constitution” had been made on this point
of sailing. To the surprise no less of her people
than of the great majority who believed “Columbia”
to be invincible on this point of sailing, “Shamrock”
appeared to point as high and foot as fast as the

ment is to be congratulated not

NEW NAVAL 60-CALIBER 6-INCH RAFID-FIRE GUN.
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The Triangular Race of Thursday, October 3—Ten Minutes After the First Turn, ¢ Shamrock ” Leading.

First Race, Windward and Return—¢Shamrock IL* Going About on the Port Tack, Just After the Start.
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Photographs copyrighted, 1801, by James Buston, N. Y. The Finish of the First Race, “ Columbia ” Winning by 37 Seconds Actual Time,

THE 1901 SERIES OF “AMERICA™ CUP CONTESTS,
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American boat, and when, after half.an hour’s sailing
on the starboard tack, ‘“Columbia” put about in the
effort to cross the English cutter’s bows and failed
to do so, it was evident that, in a moderate breeze
and fairly smooth sea, “Columbia” had at last met
her match in windward work. Three times ‘“Colum-
bia” made an unsuccessful attempt to gain the coveted
weather berth. She would be eased off and given a
“rap full” in the endeavor to draw far enough ahead
to cross her opponent’s bows; but the boats were
too evenly matched to render this possible. On the
last board “Shamrock” was pinched so high into the
wind that her captain was able to comé down to the
mark with started sheets, and most of the gain of
39 seconds was made at this time.

The outer mark was rounded by “Shamrock” at
1 hour 25 minutes 12 seconds, and by “Columbia” at
1 hour 25 minutes 53 seconds, or 41 seconds later.
Deducting the two seconds’ advantage of ‘“Shamrock”
at the start, the actual gain was 39 seconds.

Immediately on rounding the stake, “Shamrock”
luffed, in order to escape a blanketing by “Colum-
bia.” The American yacht also luffed, and for several
minutes both vessels kept up the canvas with which
they had gone to windward mark. One of our illus-
trations was taken at this time, and shows how the
rival skippers were waiting on each other to break
out the spinnaker for the run down the wind. Five
minutes after rounding, this large triangular sail and
also the largest jib-topsail were broken out on each
yacht, and they were fairly on the home course.

Although the “Shamrock” was 39 seconds to the
good in actual time, she had to allow the “Columbia”
43 seconds on the 30-mile course, and therefore she
was at this time just 4 seconds to the bad on cor-
rected time. Hence it was necessary for her to gain
a few seconds more on the 15-mile run, if she was
to win the race. Popularly, it was supposed that, with
her extra 800 square feet of sail area, she would easily
do so; but, as a matter of fact, the wetted surface of
“Shamrock” is considerably greater than that of the
American boat—so much so that the extra skin-fric-
tion overbalanced the extra driving power. of the sails
—and slowly the “Columbia” began to gain. Before
many miles had been covered, the yachts were abreast
and then ‘“Columbia” drew slowly ahead. So close
was the race, that “Shamrock” drew up again on even
terms within three miles of the finish, and it was
only when the finishing gun boomed that it was made
certain that the American boat was the first over the
line. Thus was won, by a margin of 1 minute and
20 seconds, corrected time, and 37 seconds, actual time,
the most closely contested and exciting race in the
history of the Cup. ’

In the second race, sailed on Thursday, October 3,
the “Shamrock” was favored with the very conditions
of wind and sea and course under which her friends
have claimed that she would do her best sailing. The
wind was blowing from off shore at an average
strength of 15 knots, with occasional puffs in which
it rose to fully 20 knots. The sea was smooth, and
the course, a triangular one, was laid out so that the
first two legs would consist of reaching and the last
of a beat back to  the starting-point. ‘“Shamrock”
crossed the line at the start with a lead of 1 minute
34 seconds; she took 50 minutes 57 seconds to reach
the first stake, and turned it 1 minute 12 seconds
ahead of ‘“Columbia,” the American yacht having
gained 22 seconds in the ten miles. The second leg
was covered by ‘“Shamrock” in 54 minutes 41 seconds,
and she turned the stake with a lead of 48 seconds,
having lost 24 seconds on the second leg. She was
now 2 minutes. 5 seconds to the bad including 43 sec-
onds handicap, and it remained to be seen whether
she could gain something more than that amount on
the 10-mile beat to bring her home a winner. The
issue was not long in doubt. As she turned the stake,
the challenger kept on the starboard tack, waiting
to see whether the “Columbia” would follow, or elect
to make a close turn. and put about on the port tack.
The move was fatal to her chances of maintaining
her weather berth, for “Columbia” put about immedi-
ately on rounding; and, although “Shamrock” imme-
diately followed suit, “Columbia” had no difficulty in
sailing through her lee into the weather position. It
was soon seen that the American yacht pointed higher
and footed equally fast, and it now became merely a
question by how much she would win. Both boats
drew home to the Sandy Hook Lightship on the star-
board tack and crossed the line with a smother of
foam at their bows and their lee rails awash. “Co-
lumbia” crossed at 2 hours 15 minutes 5 seconds, and
‘“Shamrock” at 2 hours 16 minutes 24 seconds, the
challenger having lost 2 minutes 5 seconds on the
10-mile beat. Adding the time by which “Shamrock” was
ahead at the start and the time allowance, 43 seconds,
“Columbia” won the second race by the safe margin of
3 minutes 35 seconds. The race, while not so close as
that of the previous Saturday, was more spectacular.
The yachts at times, in the heavier puffs, would heel
to an angle of 40 degrees, and the water would come
boiling over the lee bow and sweep the full length

representing a total weight of 22 tons.
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of the deck. It was a magnificent test, in which the
better boat won out on its merits,

Close as was the first race of the series, the third
race, sailed on Friday, October 4, was even closer
and more exciting, the “Shamrock” covering the
course in 20 seconds less time than the Columbia,
but, losing the race on corrected time by 41 seconds.
The wind was of about 10 knots’ strength at the start
falling to about 6 knots at the finish, and the course
consisted of a 15-knot run to the outer mark and a
beat back. .

Although the race of the previous day had satisfied
the yachting ‘“sharps” that “Shamrock” could not win
under any conditions, the race of Friday was not
fifteen minutes old before it was seen that in run-
ning before a 10-knot breeze “Columbia” had more
than met her match. Both boats crossed the line
outside of the handicap time and were therefore
timed at 11 hours 2 minutes; but “Columbia” had an
actual lead of 18 seconds. “Shamrock” immediately
began to overhaul her, and passing her to port drew
ahead so fast that after an hour’s sailing she had a
lead of two minutes or over a quarter of a mile.

Each yacht had the wind perfectly clear, and as
“Shamrock” was luffed well clear of “Columbia” it
was evident that if the wind held true at the rate
she was gaining she would lead at the outer mark
by at least four minutes. This would be more than
even “Columbia” could hope to cut down in windward
work. The wind, however, gradually lightened, and
then freshening to over 12 knots it brought up the
following boat with a rush, and before “Shamrock”
caught the puff her lead had been cut down to less
than 15 seconds. Again she began to pull out, and
finally she rounded the stakeboat with a lead of 49
seconds. Then began a magnificent struggle to wind-
ward in which ‘“Shamrock,” to everyone’s astonish-
ment, increased. her lead for the first 10 miles, when
the yachts split tacks and “Columbia” went over to
the Jersey shore in search of the stronger puffs. At
2:40, after two hours of tacking, the yachts met on
opposite tacks, and “Shamrock” forced ‘“Columbia”
about, and at 3 hours 17 minutes they met again
with a like result. The remaining quarter of an hour
was a most exciting struggle for the finish, the yachts
finally crossing the line abreast, with ‘“Shamrock”
in the lead by two seconds.

Thus ended the twelfth and most hotly contested
series of races ever sailed for the “America” Cup.
It finds the “Shamrock” defeated, but carrying the
honor of having in each race been the leading yacht
at the outer marks. She also may find consolation in
the fact that, with the single exception of ‘“Valkyrie
11,” she is the only challenger that has been able to
hold the American boat under her lee in a 15-mile
beat to windward. Twice she did this; and she will
receive from American yachtsmen all the credit due
to a craft that can perform such a feat against a
yacht of such splendid windward qualities as “Colum-
bia.”

As for “Columbia,” she may be safely set down
as the most successful all-round Cup yacht that ever
hoisted racing canvas—a yacht that is so good that
her own designer was unable to build a boat to beat
her.

Balloon Trip Across the Alps.,

An important balloon trip is that which is shortly
to be undertaken by Capt. Spelterini, who proposes
to cross the Alps, starting from Saint-Moritz-les-Bains.
The envelope of the balloon which is to make the
traject has been ordered from August Riedinger, an
Augsburg constructor. It will be composed, like the
German military balloons, of two layers of canvas
separated by a thickness of caoutchouc. The balloon
is to have a diameter of 45 feet and a volume of about
1,800 cubic yards, and will be filled with hydrogen.
The gas will be brought to the place in steel cylinders
containing 170 cubic feet each and weighing 150
pounds. These cylinders have been loaned by Count
Zeppelin and filled at the Gmiir establishment, at
Lucerne, at a pressure of 150 atmospheres. To fill
the balloon about 350 of these cylinders will be needed,
It is estimated
that it will take about 5 or 6 hours to fill the balloon
from these cylinders.

The new system of aerial telegraphy from auto-
mobiles, designed by Marconi, is said to have been
quite successful during the last military maneuvers
in England. Two automobiles are each provided
with a mast and contain the necessary instruments
for' aerial telegraphy, and may thus communicate at
a considerable distance. The vehicle used is a steam
omnibus of the Thornycroft pattern, weighing 5 tons
and giving an average speed of 10 to 15 miles an
hour. The mast wires are mounted upon an insulated
metal cylinder which is supported on the roef of the
vehicle toward the front. The cylinder, which is
about 23 feet high, can be folded down when not in
use. It is thus possible to telegraph between the auto-
mobiles while they are in movement, and this had
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already been done with success. Messages can be
received at a maximum distance of 20 miles, but
Marconi claims that this can be considerably increased.

Experiments with Phosphorescent Bacilli,

M. T. Tarchanoff has made a number of experiments
upon the phosphorescent bacilli of the Baltic Sea, with
a view of determining the influence of different condi-
tions upon their luminous activity. The fresh cul-
tures of these bacilli give the strongest light, espe-
cially when the bouillon is in movement and becomes
mixed with air. The luminous capacity of the bacilli
lasts for periods varying between two or three weeks
and two or three months, according to the conditions
of the containing substance and of the external atmos-
phere. The emission of light by these bacilli is one
of the manifestations of their respiration, and is inti-
mately connected with their consumption of oxygen.
The light appears to be periodic in character, but with-
out any regularity in its periods. In a state of repose
the luminous layer is concentrated in the upper lay-
ers of the bouillon. This is accounted for by the prox-
imity of these layers to the air, and also by the active
movements of the bacilli, which direct them toward the
oxygen. A series of movements or shocks given to the
bouillon illuminates its whole mass, on account of the
introduction of air to the interior, as well as the fact
that the shocks act as an excitant. The influence of
temperature is another point. The bacilli will resist
cold much better than heat. The best temperature is
found to be from 7 to 8 deg. C. They will, however,
still give off light as low as —4 deg. C,, and even in part
during the complete congelation of the bouillon, which
takes place at —6 to —7 deg. The remarkable phenom-
enon of a “luminous ice” is thus observed. The phospho-
rescent bacilli in the icy medium thus preserve their
vitality not only in the latent, but in the active form,
with emission of light. After a few hours the lumi-
nosity of the ice becomes extinct, but when the bouillon
is remelted it again becomes luminous. The ice under
these conditions has been photographed by its own
light, by applying it against the sensitive plate, with a
separating plate of glass between it and the film. As
regards high temperatures, it is found that heating the
bouillon weakens the light, and it becomes wholly ex-
tinct at 34 to 37 deg. C., coming back upon cooling.
‘When heated as high as 50 deg. the luminous effect is
destroyed once for all. Chemical agents have also a
marked influence. Anasthetics, such as chloroform
or ether, destroy the light almost instantly, but on the
other hand, many of the poisons, such as strychnine
or curare, appear to be indifferent. Cyanide of potas-
sium extinguishes the light, as well as chlorhydrate of
quinine, which diminishes oxidation in general. A
current of carbonic acid gas has the same effect. The
acids are more hurtful than the alkalies. Of the ani-
mal humors the bile has the greatest effect, owing to
the biliary salts which it contains. Blood, lymph,
saliva and pancreatic juice are almost indifferent. The
gastric juice and the intestinal secretion have marked
and contrery effects; the former, owing to its great
acidity, quickly destroys the light of the bacilli, while
the latter seems to be the only chemical agent which
will increase the luminosity. This effect is not due
to its alkaline nature, but more probably to its fer-
ment, which M. Pawloff has shown to be extremely en-
ergetic. 'When an electric current is passed through
a tube containing the bouillon, the luminosity becomes
localized in a few minutes at the negative pole, where
it finally disappears. The bacilli seem to be dragged
in the direction of the current, in spite of their natural
tendency toward the oxygen, which is found at the pos-
itive pole. In a tube which has become extinct by ‘the
action of the current the bacilli have not lost their
vitality, for the introduction of a bubble of air gen-
erally brings back the phosphorescence. Mechanical
shocks, such as oscillations, given the tube, or strokes
up to 50 per second, increase the effect at first, but
after some time they weaken or even extinguish it.
A bubble of air will restore the light as before. One
of the most singular experiments made by M. Torcha-
noff was that of the “luminous frog.” This is obtained
by introducing a small quantity of the bouillon into
the dorsal lymphatic sac of the frog, when the liquid
penetrates into the neighboring lymphatic sacs and
into the blood, and gradually illuminates the whole of
the animal, especially the transparent parts. The
tongue of the frog shines the most brilliantly, owing to
its sac, which contains a luminous lymph. A photo-
graph of the frog is obtained by applying it against
the plate (with a glass plate between), and the con-
tours of the animal are found to be the best deflned in
the negative. The phosphorescent bacilli thus find in
the humors and organs of the frog an oxygenized medi-
um which is favorable for their existence. Neverthe-
less, the luminosity becomes extinct after three or four
days, as the bacilli are probably destroyed, and the
animal comes back to its normal state. It is to be
remarked that this experiment will not succeed in the
case of warm-blooded animals, as the phosphorescence
of the bacilli is extinguished at a temperature of 36
to 38 deg.
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Suez Canal Figures.

The figures for the navigation of the Suez Canal
show that out of 3,441 vessels which passed through
it in 1900, as many as 3,139 are classed in the night
passage, partly by the aid of electric light, or 91.2
per cent, and only 302 vessels, or 8.8 per cent, for the
day passage. For the last eight years the compara-
tive results of the day and night navigation are given
in the following table, the second column represent-
ing the number of vessels which passed the canal
partly by the aid of electric light, and the third col-
umn shows the number passing by day:

Night Passage. Day Passage.

Yeaz. Vessels. Vessels. Total.
1893 . civviennnnnn 3,082 259 3,341
11 8800000008000 3,180 172 3,352
1895....cviinnn 3,266 168 3,434
1896.......000nt 3,211 198 3,409
1897, vvvvvnvnnn. 2,837 149 2,986
1898...000eeennnns 3,294 209 3,503
1899....0vvvnnnnn. 3,273 334 3,607
1900. ..o, 3,139 302 3,441

POw s

A SKEIN FOR WAGON AXLES.

To provide a means for protecting axles from the
enormous wear to which they are subjected, Mr. Fritz
A. Schulz and Mr. Alfred J. Koetschau, of 212 Hum-
boldt Street, Chicago, Ill, have patented the simple
skein illustrated. At diametrically opposite sides of
the journal longitudinal grooves are made, which are
intended to serve as a means for locking the skein in
position.

The skein itself consists merely of a sheet of metal
having fianges at its side edges, which sheet is curled,
so as to form a split tube. Thus bent, the skein is
tempered so that it becomes essentially a spring.
The spring tube thus formed is slipped over the
journal in such a manner that the fianges previously
mentioned will enter one of the longitudinal grooves
of the journal. The wheel can now be placed in posi-
tion; and the wear will be taken up entirely by the
skein. The groove in which the flanges of the skein
are received serves admirably as a grease-duct. Should
the bottom of the skein become worn, as will very
likely happen with continued use, the skein is taken
off and turned half way around so that the fianges are
locked in the other groove. The wear of the wheel
will now be borne by the other side of the skein.

This simple device has been subjected to severe
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tests and has proved itself highly efficient. It has
been found that axles which are to be provided with
skeins need not be finished, but can be left rough.
It has also been found that the skein can be very
easily applied to old axles without making any
changes in the hubs of the old wheels. If many of
the devices at present on the market be used the bore
of the hub must be enlarged in order to fit over the
skein. The present invention obviates all such
difficulties.

TURNTABLE FOR HAND-CARS.

The accompanying illustration pictures a novel
turntable invented by Thomas Langley, of Corvallis,
Oregon, which turntable is intended to shift a rail-
way hand-car from the main track to a side track, or
to a track leading into a shed.

Between the adjacent ends of the main track-rails,
a base-frame is extended. On the base-frame a turn-
plate is mounted, having ratchet-teeth on its upper
side. Engaging with the turn-plate is an upper plate
having ratchet-teeth on its under side. This upper
plate is connected with one of the cross-bars which
connect the turntable rails, as our illustration shows.
A shaft mounted to turn in the turntable-rail is pro-
vided with an arm having connection with the turn-

plate, so that a rotation of the shaft will also rotate

the turn-plate. At the ends of the turntable-rails,
fish-plates are mounted, so secured by bolts passing
through slots in the rails that they have a limited
sliding movement. Links extend from the bolts to
crank-arms on the shaft previpusly mentioned, the
arrangement being such that when the shaft is turned
the fish-plates will be drawn inwardly along the turn-
table-rails. The shaft is operated by an arm.

When the turntable is in closed position its rails
will be in alinement with the main track-i‘ails, itg
fish-plates will extend across the gaps between the
turntable and main track-rails, and the arm of the
shaft will lie horizontally beside the adjacent turn-
table-rail. If it be desired to open the turntable for
the purpose of shifting a hand-car to a siding, the
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shaft-arm is swung up, thereby retracting the fish-
plates so that the table is free to turn, and rotating
the turn-plate so that its ratchet-shaped teeth, by
sliding on the inclines of the teeth of the upper plate,
will raise the upper plate and elevate the turntable.
When the parts are in. this position the turntable

Scr.AMMNY
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with the hand-car thereon can be easily moved to
open parts.

Labor Conditions in Germany.

Under date of August 21, 1901, Consul-General
Hughes, of Coburg, reports:

The Berlin semi-monthly periodical Der Arbeits-
markt (The Labor Market) furnishes facts and figures
which show that there is a continuous scarcity of work
in Germany. From the mining district and from the
centers of the iron-working and machine-making
regions, short hours, dismissals of hands, and the
cutting down of wages are reported. In the month
of July, 1900, when the depression of business in gen-
eral was felt for the first time on the labor market,
the decrease of employed laborers amounted to only
3 per cent, while in July of this year their already
much reduced number has decreased by a further 3
per cent. There is a marked increase in the number
of men applying for work at the public labor offices.
In July, 1900, for every 100 open
places 122.2 applicants were
counted; this year their number
has run up to 160.9. The labor
offices report an iacreased rush
for places, particularly by metal
workers and those employed in
the Dbuilding trade (Bauar-
beiter). The latter may hope
for an improvement, at least in

Ao some places, at the beginning of
the autumnal building season,
but for the iron workers the

outlook is gloomy, indeed.

A NOVEL FILTER,

A simple durable filter that can be readily cleaned
without the necessity of removing any part forms the
subject of a patent granted to William E. Corlett, of
Jennings, Oklahoma Territory.

Within a cylindrical casing a filter, ¢, is mounted,
which may be described as a drum, the heads of which
are formed of tripoli rock or other filtering material.
This drum is divided into a number of radial com-
partments, which are filled with rock. The water to
be filtered is supplied by a pipe, A, to the outer
cylindrical casing; percolates through the heads of
the filtering drum, whereby the coarser impurities
are removed; flows through the rock-filled radial com-
partments; and emerges from the discharge-pipe, E,
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communicating with the drum, as a thoroughly puri-
fied stream.

The coarse impurities that cling to the drum-heads
are removed by means of brushes, D, carried by a
shaft passing loosely through the outer cylindrical
casing and the drum. The shaft is driven by a water
motor, F, which receives its water supply from a valved
pipe, J, and which discharges the spent water through
a pipe, H. When the water-motor is driven, the
brushes, carried by the motor-shaft, are made to wipe
off the material clinging to the drum-heads. The
impurities thus brushed off drop to the bottom of the
outer cylindrical casing, and can be drawn off by way
of a valved discharge. It is therefore evident that
the apparatus need not be taken apart to clean the
filtering-drum.

The inclosing: shell of the motor communicates with
the outer cylindrical casing of the filter by means of
a valved opening, so that, by closing the discharge-
pipe of the motor, the water ordinarily used for turn-
ing the shaft can flow into the outer cylindrical casing
of the filter for purification and discharge through
the pipe, E.

—l
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A FIREPROOF PIPE COVERING.

A non-heat conducting and fireproof covering to
be used in buildings, steam-fitting and in every other
connection in which it is desired to protect one part
from heat or fire at another, is the subject of an
invention recently patented by Maurice Sullivan, of
Corona, N. Y.

The covering consists of a sheet of asbestos rolled
to form a tube, but also tc leave a tangentially pro-
jecting wing, as it were. Upon this projecting portion
the tubular covering of another pipe is laid, and
upon the projecting sections of this second pipe .‘he
tubular casing of a third pipe is laid, and so on.
A number of sections can be laid together in the
same plane to form a flat, board-like structure, which
can be used for walls and other similar structures
and buildings. The tubular sections are placed side
by side in the manner described, and covered on both
sides by a sheet of asbestos or other material. Any
number of sections can be joined together to produce
a covering of the proper size.

Our illustration shows two layers of pipes to which
the covering has been applied. In this arrangement

A FIREPROOF COVERING FOR PIPES,

strips of paper are laid next to the tubes, and between
the layers; and around the whole is placed a covering
of asbestos. These parts are assembled or other-
wise secured together to form a rigid and stiff
structure.

The covering is also especially useful for columns,
between pillars and the like, and also for ceilings,
floors, and walls. It is hardly necessary to describe

" these various applications in detail, since they are

more or less similar to the application already
described and illustrated.

—¢ >

The Current Supplement,

The current SuPPLEMENT, No. 1345, contains a num-
ber of articles of great interest. “Use of Steel in
Concrete Construction” is an elaborately illustrated
article. “Vanishing Venice” is by Alfredo Melani.
“Fatalities of Mountaineering” dscribes serious acci-
dents which have occurred on the mountains of the
world. “Methods of Curing Tobacco” is by Milton
‘Whitney, Chief of the Division of Soils. “A Remnant
of Buddha’s Body” is by Perceval Landon. “The
Cluchagne System of Military Rafts and Bridges”
describes a new system of floats. ‘“Marine and Estu-
arine Deposits” is an especially reported lecture by
Prof. W. B. Scott. The inaugural address of Prof..
A. W. Riicker, President of the British Association,
is begun in this issue. “The Steam Coach in 1825” is
by R. I. Clegg. ‘“American Locomotives in England”
is the sixth in the series.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

RIDING ATTACHMENT FOR WALKING-
PLOWS.—EpwArRD B. WINTERS, Coffeyville,
Kan. This riding attachment consists of op-
posing plates which can be clamped to opposite
sides of a plow-beam, one of the plates being
provided with a sleeve, and the other plate
having a rack formed at its upper portion.
An axle is passed through the sleeve; and
through both of the plates an adjusting-lever
is attached to the axle to engage the rack.
The attachment can be readily adjusted to any
form of walking-plow. Either supporting-
wheel of the attachment can be raised or low-
ered to suit the character of the ground and
to permit the share to enter the ground to a
greater or lesser degree.

Electrical Apparatus.

ELECTRIC ALARM-MAT.—ALBERT D. SHAW,
Richmond Hill, Queens, New York city. The
mat is adapted to be placed on the floor, above
or below carpet or linoleum, and is provided
with suitable connections for attachment to
electric alarm device. The mat is so construct-
ed that upper and lower metallic elements in
circuit connection with the alarm device are
normally held out of contact by interposed
strips of rubber. The weight of a person is
sufficient to produce a contact of the upper
and lower elements and complete the circuit

connection with the alarm device, when the
circuit is not interrupted by an interposed
switch.

Apparatus for Special Purposes.

FIRE-EXTINGUISHER.—GEORGE A. SWEN-
SON, Brooklyn, New York city. Mr. Swenson
has invented a device for automatically setting
into operation a sprinkling apparatus to ex-
tinguish a fire in buildings. Briefly stated, the
apparatus comprises a source of water supply
and an automatically-acttiated valve for per-
mitting this water to pass into and through
the sprinkling-pipes. If desired, an alarm
mechanism can be used in conjunction with the
extinguisher.

ACETYLENE-GAS MACHINE.—JoHN W.
GREGORY, St. Joseph, Mo. The invention pro-
vides a novel form of acetylene-gas apparatus
which is automatic in its operation and simple
in its construction. New water-supply devices
have been invented which have added much to
the efficiency of the machine. A frost-proof
case for the apparatus is provided, which is
probably a new feature in acetylene-machines.

METHOD OF DISPOSING OF THE SPENT
LIQUOR IN WOOD-PULP MAKING.—WIiLL-
1AM M. STONE, Keeseville, N. Y. The inven-
tion relates to the manufacture of wood-pulp
by the well-known sulfite process, and the ob-
ject is to provide a new means for disposing
of the spent liquor. The spent liquor is first
drawn into a separate receptacle having a dis-
charge nozzle. A current of air or steam is
forced through the receptacle, whereby the
liquor is completely atomized and dissipated.

EVAPORATING APPARATUS. — OTTOKAR
HorFMANN, Argentine, Kas. The invention pro-
vides an apparatus for concentrating by evap-
oration solutions of metallic and alkali salts
for the purpose of crystalizing such salts from
the solutions in which they are held and of
concentrating liquids which are commonly used
in the chemical arts. To this end, the inventor
has devised a novel evaporating apparatus,
which comrises a pan traversed by hot-air
tubes serving the purpose of highly heating
the solution poured into the pan. The solu-
tion is so fed into the pan that it is gradually,
though quickly, heated to the temperature of
vaporization, and that it emerges from the
pan, highly concentrated.

COFFEE OR TEA MAKING APPARATUS.
—CHARLES G. and Louis P. DUREL, New Or-
leans, La. The apparatus embodies a water-
reservoir having communication with a base
in the form of a vessel in which the water is
heated, and from which passes a pipe to con-
duct the boiling water upward and through
a can in which the herbs are placed, so as to
subject them to the -action of the boiling
water.

COMPUTING APPARATUS.— HArROLD W.
ByroN, Mercersburg, Pa. In 1897 the inventor
received a patent for a computing apparatus,
which he has now improved. 'The improve-
ments in question relate to certain spreading
devices, which indicate the weight per square
foot of a sheet of leather or similar material.
In the present invention the spreading devices
are constructed in such a manner that they
open and close in a longitudinal direction.

Mechanical

LEATHER-WORKING MACHINE.—FRANK
F. CuMmwms, Rutland, Vt. The invention re-
lates particularly to improvements in machines
for finishing leather straps, reins, and the
like. The object of the invention is primarily
to provide a machine of simple construction
which operates to apply blacking to the edges
of the strap, crease the surface, grease the
edges and punch holes at desired distances
apart. :

CRANK MECHANISM.—CHARLES G. HoLM-
BERG, Woonsocket, S. Dak. The crank mechan-
ism is more especially designed for use on os-
cillating engines and other machines, and is
arranged to avoid dead-center positions. The
crank is made in sections, and links connect
the inner ends of the sections with each other.

Devices.

fountain being easily set

Such is the construction that the shaft re-
ceives at all times power from two points.

DOG-TRIP FOR PRINTING-PRESSES.—
ROBERT NAUMANN, Manhattan, New York city.
This dog-trip for platen presses is of such
construction that the moment the impression
is drawn off by operating the usual throw-off
lever, the supply of ink to the distributing
rollers, operating over the platen, will be im-
mediately stopped, the ink supply from the
in operation when
the throw-off lever is restored to its normal
position. .

COMPUTING APPARATUS.—HAROLD W.
BYRON, Mercersburg, Pa. The invention is an
apparatus designed especially for computing
the weight per foot of leather, and has for an
object, among others, so to combine a device
for measuring the total area of the leather,
with a weighing-platform arranged in position
to receive the leather discharged from such
device, and with a computing device having
means operated by the platform and hand-
operated means arranged for co-operation with
the platform-operating means, that the com-
putation can be quickly, accurately, and prac-
tically automatically effected.

CLOTH-PILER.—WirLrLiAM_ N. DUNN, Mar-
tinsburg, W. Va. This new and improved lay-
ing or cloth-folding machine is simple and
durably constructed, very effective in its opera-
tion, and arranged to lay or fold cloth of any
desired width or length to insure a proper
cutting of trousers or other garments. A
carriage is mounted to travel above a table on
which the cloth is to be laid or folded. A
cloth-roll hanger is revolubly supported from
the carriage, means being provided for un-
winding the cloth only during a forward travel
of -the carriage and for turning the cloth-
roll hanger during the return travel of the
carriage. These means are controlled by the
travel of the carriage.

MOTOR-BICYCLE.—EMI1L F. HAFELFINGER,
Weehawken, N. J. The object of the invention
is to provide a motor-bicycle in which the parts
are all assembled so that little space is re-
quired. In order to secure this compactness,
the inventor has devised a special form of
bicycle-frame which comprises a vertical brace
having a socket section for the seat-post and
a series of arms extended downwardly from
the socket section. These arms are curved
outwardly between their ends and are ar-
ranged one pair forward of the other pair.
Between these arms the motor is supported.

DISPLAY-RACK.—ANDREW ToDD, Piedmont,
O. The rack is used for displaying and han-
dling garments, such as coats, vests and the
like. In tailor-shops and clothing-stores, it
is the practice to fold coats with the lining
outward, and to place them in piles. When it
is desired to remove a coat, it is taken hold
of and drawn out, by which operation all of
the coats in,the pile are more or less disar-
ranged. The present invention provides a sim-
ple mechanical device in which a number of
coats can be placed in a pile closely together,
any one of which coats can be removed with-
out disarranging the others.

JACK.—JoOHN A. JOHNSON, Hoquiam, Wash.
The lifting-jack has a lever with a ratchet-
like gear to raise the bar. The improvement
lies in the form of the lever and its arrange-
ment with respect to the gear that acts on the
bar.

LEMON-SQUEEZER.—PAuL F, SMITH, Den-
ver, Col. The principal feature of the inven-
tion is a strainer serving to receive and
contain the pits, which strainer is held by a
member, spring-actuated normally to lie side-
wise from the squeezing devices. Immediately
after the lemon has been squeezed, the strainer
is released, whereupon it is moved sidewise
and the rind of the fruit conveniently dropped
into any desired receptacle.

Railway Contrivances.

TRACK-RAIL CONNECTION.—WILLIAM M.
DoNAHUE, Lindsey, Pa. Mr. Donahue has de-
vised a novel track-rail connection for holding
the adjacent ends of track-rails properly
alined, which connection affords simple and
trustworthy means to compensate for the ex-
pansion and contraction of such rails, and
also maintain the joint-connections secured
against side strains that are liable to displace
the rails at their connections.

RAILROAD-CAR VENTILATING APPAR-
ATUS.—FRANK L. JoBsoN, Richmond, -Va. The
air gathered from the motion of the train
passes into the open mouth of a funnel-shaped
hood on the end of the car, and is there
utilized in sactuating a fan, operating as the
motor of an attached suction-fan with blades,
so constructed and adapted, as to draw in and
force fresh air into and through a filtering,
cleansing, and temperature-regulating chamber,
where it is rendered pure and sanitary, by the
removal of all floating dust, cinders, and
noxious gases.

- Tools.

GLASS-CUTTER.—JoHN W. TESTER, Minne-
apolis, Minn. The glass-cutter is of the small
type which is constantly used by glaziers. The
implement comprises a bottom-plate, at right
angles to which is a guide-plate. These parts
together are provided with an I.-shaped slot
for use as an anchorage for engaging a center-
ing arm in combination with a cutting-tool.
Among the many merits of the device are
durability, lightness, simplicity, cheapness,
and the fact that several distinct tools are
harmoniously combined in a single instrument.

Miscellaneous Inventions.

BOOT-HEEL.—CHARLES E. KELLER, Los
Angeles, Cal. A rubber cushion is arranged
in such a manner that the full benefit of the
cushion effect is derived, and at the same time
the rubber is protected from contact with the
earth and securely held in place, forming a
compact and durable heel.

PAPER HOLDER.—HENRY R. SMITH, Stam-
ford, Conn. This device is arranged to hold a
pad of paper conveniently in position on the
inclined surface of a telephone-desk. The need
for an invention of this kind has undoubtedly
often been felt. The present device is simple
and cheap, so that it can easily be manu-
factured, and will dispense with the usual
cord whereby a pad of paper is but very inade-
quately held.

METAL HOSE-COUPLING AND WASHER.
—FRrANCIScO D. Joy, Glendora, Cal. The in-
vention is an improvement in that class of
hose-couplings employed for connecting differ-
ent sections of hose with each other or with
a hydrant or tank. The improvement relates
particularly to the construction of the coupling
proper and the washer used therewith, whereby
when the washer is placed in position it will
retain it under all ordinary conditions of use
and disuse until intentionally removed.

GATE.—ELisHA A., CLAUDE D., and NELSON
L. Rouskg, Bozeman, Mont. The purpose of the
invention is to provide a simple form of gate,
which, when opened, will be carried in a lower
vertical position to an upper vertical position,
and so to construct the operating mechanism
that in stormy weather the gate will be held
in either position. A further purpose of the
invention is to provide a latch constructed in
co-operating sections, both of which are simul-
taneously operated by a single lever, link, or
its equivalent.

BALANCE-SHEET BLOTTER.—FREDERICK
F. MULLER, near Cardiff, Ala. The balance-
sheet blotter is to be used in making a transfer
of figures posted to a ledger, the object being
to obtain a perpetual balance and to locate
errors in posting without loss of time by
checking, or a sheet which is in convenient
form to be filed away for future reference.

‘The balance-sheet blotter has a border which.

may be written or figured upon and a body
member of blotting material.

CAN.—JoserH W. KoHNEN, Buffalo, N. Y.
'The can is designed especially for the recep-
tion of ashes, garbage, and similar substances.
The can is mounted on wheels, so that it can
be readily transported from point to point.
When the ground is covered by ice or snow,
runners can be used, instead of the wheels.

DUPLICATE-WHIST SCORING DEVICE.—
GEORGE L. CASTNER, Clarksville, Tenn. The
device is designed to take the place of other
methods of scoring the game of duplicate-
whist. A degree of accuracy offered by no
other method now in use is obtained; and the
cperation of keeping a score is considerably
shortened. Without altering its general prin-
ciples of construction, this device can also be
adapted for scoring other kinds of games.

REDUCING-FURNACE.—CHARLES BIsHoP,
San Francisco, Cal. The reducing-furnace has
fireboxes at its opposite sides, and a series of
perforated arched plates arranged in the fur-
nace behind the fireboxes. Inclined runways
extend below the plates. A settling-tank re-
ceives the material from the runways. A
bullion-pot is connected with the tank. The
heat passes upward through the ore on the
arched plates, so that the metal is reduced
and flows down into the settling-tank.

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

NEW BOOKS, ETC.

SHOP AND ROAD-TESTING OF DYNAMOS AND
Motors. A Practical Manual for Test
Floor, the Car Barn and the Road.
By Eugene C. Parham, M.E., and
John C. Shedd, Ph.D. New York:
Electrical World and Engineer. 1901.
12mo. Pp. 627. Price $2.50.

The present work is calculated to help the
student fresh from the theoretical side of the
subject, but unacquainted with shop details,
and the so-called practical man who is largely
self-taught as to the theory of the machines
he handles. From the nature of the case
mathematical treatment has been simplified to
the last degree, and even the graphical method
is but little used. The present is the second
edition, and it has been extended so as to
include the field of street car equipment and
operation. The diggrams are clear and easily
understandable.

The magazine Outing for October de-
serves special notice for the very handsome man-
ner in which it is gotten up, and the many well-
known writers on natural history and sport who
have contributed to its pages most strongly ap-
peal to any one interested in out-door sports and
recreation. There is a very interesting article by
W. A. Baillie Graham, who is well known in most
parts of the world as a distinguished naturalist
and sportsman. Edwyn Sandys writes most inter-
estingly of the different rarities in thi. country
and Canada. John Corbin treats on English and
American University Atbletics. They are all
treated in a clear, clever and intelligent manner,
Mr. casper Whitney is the editor, and s deserv-
ing of much credit for thé able manner in which
he conductsthe magazine.

Business and Personal (Uants.

READ THIS COLUMN CAREFULLY.—You
wili find inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
ing theinformation. In every case it is neces=
sary to give the nummber of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inguiry No. 1438.—For the address of the River-
side 1'ool Co., manutacturers of files, in New York City.

TURBINES.—Leffel & Co. Springfield, Ohio, U. S. A.

Inquiry No. 1439.—For machinery for making
matting and chair seats of bulrushes.

“U. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 1440.—For parties to make swedged
brass or iron wire handles, round or hexagonal, 3 inches
long to taper from 5or 6 inches to 1-10 of an inch.

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

Inquiry No. 1441.—For manufacturers of hand
power broom machines.

Yankee Notions. Waterbury Button Co., Waterb’y, Ct.

Inquiry No. 1442.—For manufacturers of stone
crushers suitable for country roads.

Gasoline Lamps and Systems.
Chicago.

Inquiry No. 1443.—For manufacturers of gas
balloons. :

Turner Brass Works,

‘Perfect aluminium solder.
Ottawa, I1L.”

Inquiry Neo. 1444.—For the manufacturer of the
automatic kneadingtrough invented in Boston.

W ANTED.— Good, automatic gear cutter.
Recording Scale Co., Waukegan, Ill.

Inquiry No. 1445.—For manufacturers of shoot-
ing gallery supplies.

Amer. Hdw. Mfg. Co.,

Chicago

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

]mg]uiry No. 1446.—For the address of the Eureka
Doorholder Company.

For Sheet Brass Stamping and small Castings, write
Badger Brass Mfg. Co., Kenosha, Wis.

t_Inqulry No. 1447.—For manufacturers of novel-
1e8.

Rigs that Run. Hydrocarbon system. Write St.
Louis Motor Carriage Co., St. Louis, Mo.

Inquiry No. 1448.—For manufacturers of a pack-
ed stuffing box that will remain tight under rotary
motion.

Ten days’trial given on Daus’ Tip Top Duplicator.
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city.

Inquiry No. 1449.—For manufacturers of horse-
shoe machinery.

Kester Electric Mf’g Co’s, Self-fluxing solder saves
labor, strong non-corrosive joints, without acid, Chci-
ago, Il

Inquiry No. 1450.—For manufacturers or paten-
tees of sewing machine motors; spring motors pre-
ferred.

MANUFACTURERS! Want any parts made of auy
metal? Writeus. Metal Stamping Company, Niagara
Falls, N. Y.

Inguiry No. 1451.—For address of the manufac-
turer of a one-horse lawn mower with guards and
knives like ordinary mowing machines, but with cut-
ting bar running behind or before the wheels, like the
old Eureka machine.

Automobiles built to drawings and special work done
promptly. The Garvin Machine Co., 149 Varick, cor.
Spring Streets, New York.

Inquiry No. 145%2.—For manufacturers of cooking
kettles, with water jacket or steam heating device, for
cooking food for cattle.

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

Inquiry No. 1453.—For manufacturers of electri-
cal supplies, novelties, machinery, etc.

The celeorated *“ Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East138th Street, New York.

Inquiry No. 1434.—For manufacturers of stills
for burning charcoal and making wood alcohol.

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

Inquiry No. 1455.—For manufacturers of anti-
rust compound to be applied cold and not destroy
polish.

Gentleman established over twenty years in Paris,
and well acquainted with the trade there, wishes to
represent a few American first-class manufacturers in
France. Address with full particulars France, Box 773,
N. Y.

Inquiry No. 1456.—For manufacturers of fish net
machinery.

An all round mechanic of long experience, as mill-
wright and general repairer—metal and wood—able to
construct and work out ideas of others, will be open to
engagement November 1. Excellent references. F. W.
Jensen, 508 Second Avenue, Long Island City.

Inquiry No. 1457.—For manufacturers of broom
machinery.

REPRESENTATION FOR HOLLAND.—Well established,
leading Rotterdam firm, with travelers covering Hol-
land and large connections, wants the sole representa-
tion of iron and woodworking machinery or tools. Kirst
class references. Cash in advance, if desired. Apply
“Iron,” care of Filiaal Nederl. Kiosken Maatschappij,
55 Eland Straat, T'he Hague, Holland.

Inquiry No. 1458 —For manufacturers of double
automaticrelief check valves

WANTED.—First class draftsman on marine engine
work. Gas Engine and Power Co.and Charles L. Sea-
bury & Co., Cons., Morris Heights, New York City.

Inquiry No. 1439.—For manufacturers of dupli-
phones and polyphones,

Inquiry N¢. 1460.—For manufacturers of chemi-
cal laboratory supplies.

Inquiry No. 1461,—For manufacturers of small
castings for dynamos from 10 to 50 volts.

Inquiry No. 1462.—For parties to manufacture
pen holders having hard rubber ferrule, aluminium fer-
;ule, ?edar stem and cork covering for the aluminium

errule.

Inquiry No, 1463.—For manufacturers
kinds of bent wood.

Inquiry No. 1464.—For machinery for the manu-
facture of pulp from waste wood. Also information
regarding same.

of all

Inguiry No. 1465.—For manufacturers of round
hardwood handles 1 inch by 4 feet long.

Inquiry No. 1466.—For parties who build * The
‘lgurte 8 Coasters” and other novelties for summer
resorts

Inquiry No. 1467.—For manufacturers of gas en-
gines for electric generators of 15 or 18 h. p.

F
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HINTS TO CORRESPONDENTS.

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

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

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

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

Scientific American Supplements referred to may be
had at the oftice. Price 10 cents each.

Books i1‘eferred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinetly
marked or labeled.

(8376) A. D. writes: I want to make
a small alternating current induction motor
of 1 or %4 horse power, and I would like a
little assistance in regard to the winding,
frame, armature, etc. Can you refer me to
anything that will aid me? A. The plans for
a single-phase induction motor of 14 horse
power can be found in “Electrical Designs,”
price $2 by mail. The same book contains
plans for a great variety of electrical appar-
atus.

(8377) C. M. N. writes: A 75-kilowatt
Warren alternator seems to cause a hum in
the wattmeters in this town, and I wish to
learn the best means of preventing the same.
The more lamps that are turned on the louder
the hum, but there is a hum sufficiently loud
to disturb people in sleeping apartments of
private residences even when no lamps are
on and meter is not operating. A. The hum-
ming sound is produced by the current itself,
and is the musical tone corresponding to the
number of alternations of the current per sec-
ond. It can be heard on all alternating cir-
cuits, and particularly well in an arc lamp
when the arc is long. It is produced by vibra-
tions set up by the current. Of course, the
wattmeter is not concerned in producing the
sound, for you state that it is heard when the
wattmeter is cut out. .

(8378) W. H. De W. says: Will you
please send me the formula for liquid to etch
on steel? I want the one that saw manu-
facturers use on their saws. I have never
seen it printed in the Query columns of the
SCIENTIFIC AMERICAN, and would like very
much to have the receipt. A. For etching
brands and marks on polished steel surfaces,
such as saws, knife blades, and tools, where
there are many pieces to be done alike, pro-
cure a rubber stamp with the required design
made so that the letters and figures that are
to be bitten by the acid shall be depressed in
the stamp. Have a plain border around the
design, large enough to allow a little border
of common putty to be laid around the edge
of the stamped design to 'receive the acid.
For ink, use resin, lard, oil, turpentine, and
lampblack. To 14 pound of resin put 1 tea-
spoonful lard oil; melt, and stir in a table-
spoonful of lampblack; thoroughly mix, and
add enough turpentine to make it of the con-
sistency of printer’s ink when cold. Use this
on the stamp in the same manner as when
stamping with ink. When the plate is stamped,
place a little border of common putty around
and on the edge of the stamped ground. Then
pour within the border enough acid mixture
to cover the figure, and let it stand a few
moments, according to the depth required, then
pour the acid off. Rinse the surface with
clean water; take off the putty border, and
clean off the ink with turpentine. Use care
not to spill the acid over the polished part
of the article. For the acid, 1 part nitric
acid, 1 part hydrochloric acid, to 10 parts
water by measure. If the effervescence seems
too active, add more water.

(8379) J. G. B. asks: What causes
the humming of telephone and telegraph wires?
What is the advantage of the alternating and
nolyphase currents over the direct current?
The humming of wires is due to the vibration
of the wires. The vibration is caused princi-
pally by the friction of the wind. It is cured
by an instrument called an anti-hum, which
consists of a spring to take up the vibration.
These currents admit of transformation by
static transformers. Hence a high voltage
can be employed upon the line and be changed
to the voltages suitable for the service at
the point where it is needed. A finer wire
can thus be used in transmission and saving
be effected in the price of many parts of the
installation.

(8380) A. C. A. asks: 1. What would

be the best material to use for the armature
of a helix? A. Iron is the only material of
any value whatever as the armature of an
electromagnet. 2. What size wire and how
much shall I use to get the strongest pull—
2-inch movement, using eight dry cells? A.
We do not know what you wish to do, nor
what current you have to do it with, but a
motion of two inches is very large for any
ordinary electric power to produce. The size
of wire depends entirely upon the quantity of
current which is to flow through it. 3. About
what internal resistance has the average dry
cell? A. All degrees of resistance from a

few ohms up to a very large number of ohms,
according to the condition of the cell.

(8381) C. M. writes: 1. As per in-
structions in one of Sloane’s Electrical Li-
brary, I made some chloride of silver battery
cells in test tubes, using a saturated solution
of ammonia chloride and sealing the tubes
thoroughly with paraffin wax. The cells were
made several days ago and give a good cur-
rent ; in fact, they are all I would desire as
a battery cell. DBut they are in such a nasty
condition, ammonia chloride creeping all over
the tubes and connections in spite of all the
care I took to seal them. Can you suggest
any other solution that would answer as
well? A. Ammonic chloride is a salt which
creeps very badly, and is difficult to control.
The glass tubes should be paraffined before
they are used for perhaps an inch from the
top, both on the inside and outside. Then
fill them and seal with paraffine. 2. Please
tell me why the zinc is amalgamated. A.
Zinc is amalgamated to render. it the equiva-
lent of chemically pure zinc by stopping the
Jlocal action to which commercial zinc is sub-
ject. 3. Would it be of any advantage to fuse
the silver chloride? A. Yes.

(8382) O. H. H. asks: Does ice melt
faster in a cool, damp cellar or in a warm, dry
room? Have had different opinions on the
same and would like to know the correct one.
A. The melting of a substance is proportional
to the difference of temperature between that
substance and the place where it is. There is
no connection between the melting of ice and
the moisture of the place where it is, or
rather the place where ice is kept will soon
be saturated with moisture, since ice evapor-
ates at all temperatures without becoming
liquid. Ice will for these reasons melt better
in a warm place than in a cool place.

(8383) W. G. A. asks: You would
confer a favor by giving me any information
which you may have necessary for the making
of metal signs by electrolysis of copper de-
posit on wood or plaster patterns, the treat-
ment of such non-conductors necessary to
make the copper adhere to the surface, making
them waterproof. A. The process you desire
is that of electroplating upon wood and other
non-conductors. The form is first made ex-
actly as it is desired to be in the finished
article. It is then covered with plumbago
to render it a conductor, and afterward cov-
ered with copper in an electroplating bath.
SCIENTIFIC AMERICAN SUPPLEMENT Nos. 310,
1190, and 1204, price ten cents each, contain
instructions for this work.

(8384) P. W. S. asks: 1. I wish to
install a 1 horse power dynamo and storage
battery in cheapest manner. Can direct cur-
rent at 25 volts be transformed to 110 volts?
If possible, would it be best to have dynamo
and battery of 25 volts’ capacity and trans-
form it to 110 for the light circuit? A. To
transform a direct current from one voltage
to another it is necessary to use the current
to run a motor, this motor to turn a dynamo
which is wound to deliver current at the new
voltage required. This arrangemeént is called a
rotary converter. It is an expensive method. 2.
Wouldn’t the battery for 25 volts bq cheaper
than one for 110? A. Yes. A battery should
have one-half as many cells as the voltage of
the circuit. For 25 volts, 13 cells are needed ;
for 110 volts, 55 cells are needed. 3. If it
couldn’t be transformed, would it be best to
have lamps and all at 25 volts? A. If your
needs are small it would be better to use a
battery and light the lamps directly. Battery
lamps can be purchased for low voltages. 4.
Is there some way of using the osmium lamp
mentioned in SCIENTIFIC AMERICAN, August
10? Give information or address to get such.
A. We do not know that these lamps are yet
upon the market.

(8385) J. M. A. asks: I have two
electric line circuits. Omne is 3 feet long and
another 1,000 feet long, of No. 8 copper wire,
each of 98 per cent conductivity. I run a
current of 100 amperes through each circuit.
Which of the two circuits would the temper-
ature of the wire (taken at any point of the
two circuits) be the greatest? A. In the
short circuit. The heat produced by a cir-
cuit is expressed by the symbol C2R, or by the
square of the amperes multiplied by the re-
sistance in ohms. There is more heat gen-
erated in the longer wire, but it also is able
to radiate more heat because of its larger
surface. Hence the shorter wire will become
the hotter.

INDEX OF INVENTIONS

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

October 1, 1901,

AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.]
Abrading machinery, ‘E. G. Thomas........ 683, 669¥)
Acetic anhydrid, making, B. Heymann..... 683,464
Air brake pistons and cylinder heads, tool

for holding, Bates & Terry ............ 683,546
Air compressor, C. MesSton...oovveennns 683,614
Air heating and agitating apparatus, E. F.

POPter ...vvervennveeanonnsessssncnnnns 683,659
Alarm. See Burglar alarm. !
Album, photograph, S. Forbes 683,853
Automobile muffler, D. Mott .. 683,860
Automobile underframe, H. M.. Wells .. 683,673
Bag fastener, H. W. OWE. s eeuennnnnn . 683,468

Bag fastener, traveling, B. F. Du Bois:. 683,557

Bag for holding hams, W. Hinkelman....
Bandage rolling machine, W. D. Kilbourn. 683,774
Barrel finishing machine, G. E. Smith.... 683,578
Battery plate separator, H. C. Porter...... 683,494
Bed bottom, spring, H. H. Brown.. . 683,636

683,760

Bed spring support, J. Ruebusch... . 683,803
Belt, apparel, W. R. Arnold. 683,720
Bicycle support, R. Helmer. . 683,463
Binder, multiple carbon sheet . 683,782
Bit stock, angle, H. Politsch. . 683,794
Boiler furnace, water tube, W. . Shilling 683,506

Boiler tube cleaning compositions, feeding

apparatus for, H. C. Frasier.......... 683,879
Book, S. E. Rhodes............... 683,497
Book or paper holler, J. L. Carr. 683,724
Book, scrap, N. G. Wright......... 683,632
Boot trece, W. R. Pelton........... 683,489
Bottle, non-refillable, Heller & Ives 683,754

Bottlc non-refillable, P. Lesch. . 683,778
Bottle stopper, I B. Thatcher......covvuue 683 522
Bottles and allowing liquids to be drawn

therefrom, device for holding, G. .

INNES +oviverinrrneeoonesnnnenncnnnnnns 683,768
Bottles, jars, etc, detector device for,

BE. J. BrOWN ..ceuieiieerunneneannnans 683,841
Bottles non-: reﬁllable, device for rendering,

Myers . 683,883
Box fastener, . 683,781
Box fastener, Booth & Reichar: 683,889
Box pocket partition, L. Hirsch 683,761
Brake head, N. H. Davis......... 683,730
Brick burning kiln, J. P. B. Fiske...... 683,643
Bricks, furnace linings, crucibles, etc., man-

ufacturing, Rawson & Littlefield..... . 683,795
Bridge, I'. G. Vent.......ccevuunn.. . 683,627
Brush, sink, C. A. Fogarty.. . 683,743
Buckle, belt, C. Rosenberger . 683,577
Bumping post, P. Scanlin........... . 683,502
Burglar alarm, electric, A. J. Noreen . 683,657
Burial casket, F. Warther................ 683,714
Burners, apparatus for supplying combusti-

ble liquid under pressure to, Van

R0 S 683,819
Butlers knife, J. M. Stryker.............. 683,867
Butter cuttmg and molding apparatus,

M. LATY ©ovniiiiniirnnniennnnennnans 683,693
Cabinet lock Ferry & Lalng ............... 683,852
Calcium cmlud preparing, E. W. Lancaster 683,562
Calculating dcv1co, E. W. Thomas......... 683,814
Cams or like hubs upon their shafts, e

for securing, E. H. Moyle.. . 683,656
Can testing machine, W. S. Case ......... 683,679
Cans, etc., apparatus for facilitating the

filling and weighing of, T. W. Talia-

=) 0 oo J 683,811
Car brake, J. HultZ.....ooovvuennn . 683,856
Car brake, street, W. T. Shryock. . 683,710
Car door, Martinek & Hulsker. . 683,565
Car door, grain, G. Young........... . 683,718
Car draft gear, railway, (.x P. Ritter . 683,576
Car fender, E. Amrein............... . 683,719
Car mover, A. J. Maine.. . 683,654
Car replacer, G. R. Dodd.......... . 683,684
Car safety bar, mail, R. D. Smith....... 683,510
Car wheels, apparatus for truing up tram or

like, Cuttler & KiNg..oeeuovenerennannn 683,654
Carbureter, B. A. Guy... . 683,751
Carding machine alarm a &

Boston 683,596
Cash register, J. 683,725
Cash register, T. Carney . 683,877
Casting apparatus, metal, S. . ghen 683,885
Casting journal box 1inings, mold for, F.

M. Weld ...viiiiiiiiiiiiiiiinannnn, 683,824
Cellulose stock from cottonseed hulls and

products thereof, manufacturing, T.

NeWSOmMEe .vvverereceres covesencnnnans 683,785
Centrifugal lubricator, F. Schneider....... 683,504
Cham lock and burglar alarm, combined,

683,635
. 683,611
683,517
| 683,429
Churn, J. New ..... . 683,483
Churn, D. F. Hagerty............. . 683,752
Cigar holder, safety, R. Thompson . 683,625
Cigar pocket, O. L. Parmenter..... . 683,790
Cigar wrapper cutter, J. R. Tyson. 683,713
Cigar wrapping machine, E. Pisk 683,493
Cigars, manufacturing, P. H. Erth 683,453
Circuit controller, W. W. Cowen 683,444
Cistern cleaner, J. Runkles..... . 683,804
Clamp. See Rail clamp.
Clevis, - W. 0. Berry........... e 683,722
Clipper, H. L. Hills . . 683,466
Clipper, grass, C. E. Goransson... . 683,746
Cloth .cutter, Willcox & Terbush.. . 683,538
Clutch, friction, H. A. Tuttle..... . 683,525
Clutceh, friction, F. Lehmann........ . 683,563
Clutch, friction, Hinkley & Claussen 683,647
Clutch mechanism, D. B. Bullard...... 683,591
Cluteh, traction engine, M. J. Todd 83,815
Coal or rock drill, I. Wantling...... 683,628
Coin actuated mechanism, F. Bronori . 683,678
Concentrating belt, W. F. Bowers......... 683 547
Conductor cleaner and carrier, A. H. Stew-

ATE 2evereveeneneneenensee vonsnnenanan 683,515
Condmt threading aparatus, T. A. Callahan 683,845
Contact shoe carrier, J. F. Bjurlund........ 683,839
Conveyer, Hunt & King. , 683,604
Corset, M. A. S. Golden. 683,745
Couch opener, box, G. E. 683,887
Cradle, awning, E. E. Bernsdorff 683,837
Crossing gate, Jenkins & Smith. 683,769
Crutch, J. A. Moore............ . 683,568
Cuff holder, W. E. Bradt.................. 683, 048
Curtain . pole and shade fixture, W. J.

McCandleSS  ..vvvveerenreeonnenannanns 683,700
Cushion spring and support, W. H. Bates. 683,428
Cut out block, H. O. Swoboda............ 683,579
Cutting instrument, F. W. Starr......... 683,809
Cycle saddle clips, manufacture of, E. &

« T. PhillipS..cviieiiiiirienrnnnenns
Cyclograph, R. Modjeski.......... .
Dental articulator, H. D. Cross....

Dental drill, L. Maillard...........

Distribution system, W. 8. Gould

Drainage apparatus, vacuum cylinder, J.

B. TEE +vreveeeesernannaanananaens 683,424
Dredge bucket, J. 0. Wright . 683,870
Dredging machine, E. A. Stinson..

. 683,516
Dressing table, S. Brentnall........... .
Drill frame, adjustable, W. F. Reardon....
Drill gage, Schramek & Kytlica...........
Drills, spring lift for disk, C. Moehring....
Dust extractor, J. Byington ...............
Dye from cottonseed and making same, T.

683 436

NEWSOIME  +.evrrencnnnroenranssesanonns 683,786
Electric brake, E. A. Henry . 683,601
Electric meter, V. Arcioni 683,831
Electric tramways, device for taking off

current for, Reinecke.............. 683,663

Electrlcal apparatus controller, G. W. Schill-
ng

.................................. 683,709
Electromagnet, E. B. Ellicott.............. 683,451
Electromassage device, L. J. Chapman.... 683,680
Elevator. -See Grain elevator.

Elevator, A. Robinson....... . 683,620

Elevator-brake, C. E. Thomas.
Tlevator safety device, C. W. Bal .
Elevators, electric operation of, J. D. Ihlde
BEmbossed article, G. McCulloch. ... .......

683 784

Engine mixing device, explosive, N. A.

Guillaume .......oiiiiini.. 683,749
Excavator, G. W. King.. .. 683,649
Explosive engine, B. J. Woolf...... .. 683,886
Eye cap and lid closer, C. B. Dolge ... 683,556
Eyeletting machine, M. H. Pearson........ 683,488
Fabric covered ornaments or moldings, man-

ufacturmg, Anderson & Holstein..... 683,425
Fan air diffuser, M. D. Degge ... 683,447
Fare register, W G. Kirchhoff 683,471
Feed water heater, Hitchcock & Hayden.. 683,762
Feed water heater and purifier, E. G. T.

Colles ...viniiiiiiein it iiaaaans 683,440
Feed water regulator, H. H. Westinghouse 683,630

Fences, machine for weaving cross wires

in, E. Eggleston..........covuvuian... 683,685
Fencos, metallic clip for w 1-

D17: 1 | W ... 683,672
Ferrule, F. G. Fish.............. .. 683,569
Fertilizer distributer, J. A. Larson ... 683,777
File box, cashier’s, J. T. Hicks...... ... 683,465
File or drawer lock, D. A. Beckwith. .. 683,835
Filter, rain water, ’S. 3. Vance...... 683 529
Fire escape, N. -Stephens........... .. 683 667
Fireproof construction, C. A. Ralph.. ... 683,426
Fireproof construction, A. S. Reavis . 683,800
Fireproof partition, A. S. Reavis.. . 683,798
Fireproof structure, A. S. Reavis......... 683,799
Firing key, electrical automatic safety hand

contact, T. J. Moriarty..............s 683,616

Fish hook, W. Guindon,.ceoeeeesescscscsse 683,750

Fodder cutter, J. Dick......... cevtesncnans 683,448
Folding box, J. A. Wagnitz.........coeuune 683,532
Folding seat and table, E. v. KFreystadtler.. 683,744
IFood chopper ball bearing, Smlth & Munson 683,511
IFoot warmer, F. H. Gotsche.. . 683,747
Friction brake, J. G. Ebken. 683,736
Fuel and making same, E. O. T . 683,626
Fur plucking or unbairing machlne, I

Dresdner ......ecceceecenccencancenses 683,449
Game device, A. B. Lefler ...... 683,610
Game table, H. Meyers.....cceeeeeescesens 683,566
Gas engine, multicylinder, J. Badeker . 683,587
Gas generator, acetylene, A. King..... 683,470
Gas heaters and cookers, burner for, E. W.

T. Richmond ........cciiiiieiiiennnnnn 683,575
Gas lighter, S. Boronow.. .. 683,876
Gate, T. D. Livingstone .. ... 683,694
Gearing, frictional, F. M. Kiger........... 683,773
Glass furnace gathering ring, S. McKittrick 683,617
Glass grinding, smoothing, and polishing

machine, plate, M. M. Mabher..683,652, 683,653
Glass tiles, wall slabs, etc., forming flared

adherent points to backs of, P. Semmer (83,863
Glove finger tip, G. H. Weichert.. 683,869
Gold saving apparatus, A. Marcott .... 683,613
Grain binder belts, device for secu flaps

. R. Benjamin......ceoeveveeennns 683,430
Gram elevator, fireproof, F. W. Cooley,
683;441 to 683,443
Gun, air, Bennett & Burrow............. 683,431
Hame, H. Diflo.....ccvvvrienne ... 683,731
Hame hook, H. Diflo....... . ... 683,732
Harness pad, J. M. Connor .. 683,850
Harvester, corn, J. S. Kurtz.. ... 683,473
Harvester reel, S. NiXon.....ceoevueeeenens 683,484
Harvester, sheaf binding, J. B. Leather-

DATTOW ot ieeenvoeernensnennnennnnsnns 683,609
Harvesters, etc., seat for, H. W. Avery,

683,634, 683,675
Harvesting machine twine tension device,

W. HolmeS ...covveiernnncnncnnns 683,561
Hat brim curling and ironing machine, G.

Atherton .......c.iiiiiiiiinennennannas 683,544

Hay gathering and loading machine,
Beck

Hay rack coupling,

Hay rake, horse, J. H. Cox... 683445
Hearing, electric appliance for tr

defective, 97070 ¢ JA 683,564
Heater. See-Feed water heater.
Hinge, E. H. Doane.....cecevvienrnnnnneas 683,683
Hinge joint, W. B. Cogger..............v.. 683,439
Hinge, lock, Ritter & Rowland..... .. 683,706
Hitching device, horse, J. Caldwell. ... 683,652
Hook, Masters......ceviinneiannnn 683,475
Hoops together without rivets, device for

fastening, W. unt....ocoeveenns 683,766
Horse blanket, J. E. McWilliam .. 683,570
Horseshoe pad, C. Ehlers........ .. 683,450
Hose coupling, H. F. Neumeyer.. .. 683,482
Hose guide, J. A. Britton......... . 683,434
Hot air furnace, W. Williams... 683,674
Ice cream freezer, J. P. Perkins... 683,791
Ice cream freezer, G. D. Campbell.. 683,846
Impact engine, G. White. 683,537

Incubator, E. W. Andrews
Indicating mechanism, J
‘Insufilator, W. F. Baw

Ironing board, J. C. Krldle

Jack ad]uster, J. Dawson....ccoeieienennn 683,681
Joint coupling, lock, H. A. Tinkham...... 683,670
Journal bearing or box, M. J. Althouse.... 683,633
Kettle, confectionery, R. F. Mackenzie.... 683,474
Key gage, J. Ackerly......eeveivenennnnns 683,871
Key seat cutter, A. C. Van Houweling.... 3,8
Labeling meats, G. E. Howard........... 683,765
Labels and stamps to packages, machine for

applying, Landfear & Keyes .......... 683,651
Ladder jack, W. Tamm...:... .... 683,812
Lamp bracket, A. R. Fergusson 683,455
Lamp burner, incandescent, Hurwitz &

Schapiro ..oieiiiiiiiiinrennncrnsnnns 683,767
Lamps, manufacture and repair of incan-

descent electric, F. Fanta.....cce0uuee 683,558
Lantern attachment, buggy, J. P. Crosby.. 683,446
Last, F. W. Kittlinger ......c.cccveeen.nn 683,606
Lathe, vertical turret, E. P . 683,592
Lawn sprinkler, H. Gibbs...... . 683,646
Lawn sprinkler, rotary, H. . 683,645
Leather washing machine, . 683,586
Leg defects, apparatus for treatmg, .

) 11 ¥ 683,738
Letter sheet, E. Reach.....ccvevuvvennnnns 683,796
Licorice, machine for pressing and rolling

sticks of, T. H. Bauchle et al......... 683,721
Lighting vehicles by electricity, apparatus

for, B. Bernstein ..........c..cc00uuns 683,432
Liquids, means for elevating, C. H. Atkins 683,874
Lithographing, E. L. Norden.............. 683,572
Locomotive, steam, S. Otis .. X

Loom stop motion, F. Pick..
Mail box, etec., J. McLane..

Mantle support, J. Irons...
Match box, M. Byall......oeovieirerennnns
Match holder and striker, C. L. Webster.. 683, 629
Measuring instrument, electrical, . 0.
0¥ 1 683,622
Measuring instrument, electrical, N H.
Suren .......iiiiiiiiiiiiiaan .

Mechanical movement, J.
Metal bath, Taylor & Gantt
Metal pipe, H. Taylor........

Metal pipes, uniting, G. H. Bailey ... 683875
Metal wheels, making, D. Baker........... 683,832
Meter. See Electric meter.
Milk, making modified, A. Sauer............ 683,601
Mining machine, H. C. Sergeant.......... 683,864
Molds, apparatus for drying and -coating,
Patterson & Wickland ............... 683,487
Molds, coating and drying, Patterson &
Wickland .........cciiiiiiiiiiiiiiiaa, 683,486
Motor, H. ThomSOn .......oceeveveeeeeaees 683,623
Mowing machine cutting apparatus, G. R.
Hardison .......ciiiiiiitmiinncannnas 683,461
Music leaf turner, A. D. Holmes......... 683,467
Musical instrument, mechanical, P. Welin 683,825
Musical instrument self-playing attachment,
Courville ...uvveveeenenrnoenncnnnnns 683,727
Musical instruments, winding or rewinding
mechanism for mechanical A E.
‘Whitehead . 683,717
Mute, G. W. Remalia . 683,496

Nail plates, battering machine for wire,

H. Wisher ............ciiiiiiiiinn, 683,541
Needle, N. Mersch .......ceeeeiuenceanens 683,655
Nipper and meter, combined, E. M. Coleman 683,726
Non-conducting covering, D. Q. Stephens.. 683,514
Notes of spiral note disks, apparatus for

forming, I. Kluge ....cevvveiuninnnnns 683,472
Nut lock, C. C. Harrell... .. 683,462
Nut lock, H. R. Hopgood .. 683,764
Nut lock, A. Roussel ...... . .. 683,802
Oar lock, W. C. Wilson........c.covvuunen.. 683,540
Oil and ‘product therefrom, preparing, T.

NeWSOIMNE .+ ovvvvrenrenrnnsonsonnsnnanns 683,787
Ore. sampling machine attachment, A. C.

CALKINS «eevvenerererenenennansneennns 683,844
Oxygen and nitrogen from mixtures there-

of, separating, R. P. Pictet...... . 683,492

683,476

Package tie, R. Meacham, Jr .
. 683,776

Paddle wheel, H. 8. Kline...
Paper hangers’ table attachm

Tinkham .......ccitiniiniiinnnnnnnnnns 683,524
Paper hangers’ use, straight edge and clamp

for, F. W. Grunden.................. 683,748
Paper, machinery for moistening rolls of,

Wezel ..ttt ittt 683,536
Paper, etc., mechanism for separating and

feeding .sheets of, Landfear & Keyes.. 683,868
Paper pulp, making, T. C. A. Berget 683,836
Paper receptacle, O. L. Parmenter......... 683,789
Paper reeling machine, A. Skofsrud...... 683,865
Paper strips, machine for perforating, G.

A, Green ........cceieeececececacannes 683,687
Paper weight, W. Bright ..... .. 683,888
Parer, apple, H. A. & W. Tripp. .. 683,817
Penholder, J. V. Washburne.......... .. 683,715
Penholder pen protector, J. A. Holland.... 683,763
Petroleum products, making, Dyson &

Gaskell .. ..iieiiiierienrnnocnnnananns 683,735
Phonograph machines, carriage traveling

gear for, tevens............ .. 683,712
Phonographic records, apparatus for dupli-

cating, Aylsworth & Miller ........... 683,676
Phonographic records, duplicating, Miller

& Aylsworth ........c.ciiieiiniennnnns 683,615
Photographic plate holder for cameras, G.

Fraley .....ceviiiiiinnnnnnennnnns . 683,560
Photographing panoramic views, means for,

Pasquarelli .............. 683,573
Picture frame, E. M. Silverberg. .. 683,711
Pile fabrie, double, H. Sarafian............ 683,708

(Continued on page 238
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Workers

Without Steam Power should
use our Foot and Hand Power
Machinery. Send for Catalogues

A—Wood-working Machinery,
B—Lathes, etc.

SENECA FALLS MFG. CO.

695 Water St., Seneca Falls, N.Y.

NGINE&F, MACHINE SHOP QUTFITS,
LEATH E°°ﬂ100|.5 ano SUPPLIES: 7472
S . SEBASTIAN LATHE (0205 PHVERT 5T

and Turret Lathes, Plan-
FOOt and POWEI‘ ers, Shapers, and Dri]lsﬁresses.

SHEPARD LATHE CO., 133 W. 2d St., Cinciunati, O.
Gas, and Water

Fitters. Every
antee. We have
ing Tool Manufacturers for Fifty Years. , .

Toel has our
personal guare-
been the Lead-
WALWORTH MFG. CO.,
128 10 136 FEDERAL ST., BosTton, Mass.
THE COLUMBIA

EXPANSION STEAT1 TRAP

Patented Septenber 4, 1900. Patented April 10, 1894.

Is a Wonder. All made to
work from@up to15)1bs. steam
pressure and tested on steam
before shipment. Also manu-
facturers of McDaniel Steam
I'rapa, Separators, Reducing
Valves, Exhaust Heads, Blow-off Valves, Suction Tees,
Hydraulic Valves. Sold DIY qealers.  Send for booklets.
SON & McDANIEL C

ATS .
145 North 9th Street, = Philadelphia, Pa.

Every kind ot
Tool for Steam,

PATTON’S
Sun H

Proof Pa 1 nts

are %uarawteed to protect
thehouse five years. Send
for free book about paint.
Inducements to dealers.
PATTON PAINT CO.
227 Lake St., Milwaukee, Wis, P

iy,

Wiy

] ‘\,}\\\\'\\ i

XPLOSION o~»

There is_nothing to get out of
order, nothing to cause alarm,
in the construction and arrauge-
ment of the famous Witte
Gasoline  Engine and
Loists,undoubtedly the strong-
est, safest and most reliable power
on the market. As every part lis

engine fully
ra ed. opue ‘A7 free,
Vitte Iron Works Co.,
519 W. 5th St., Kansas City, Mo.

If you want the best CHUCKS, buy Westcott's

Little Giant Double Grip
Drill Chueks, Little Giant
Drill Chucks
Improved,

Oneida Drill

Chucks,Scroll \§

Lathe Chucks, Geared
Combination Lathe Chucks,

Plain Universal Lathe
Chucks, Independent Lathe Chucks. Made b

Westcott Chuck

Co., Oneida, N. Y.
Ask

y"fﬂr catalogue in English, French, Spanish

,» U. S. A,
or German.
IRST PRIZE AT COLUMBIAN EXPOSITION, 1593,

ER LATHES

For Turning Axe, Adze, Pick
Sledge, Hatchet, Hammer, Au-
ger, kile, Knife and Chisel Han-
dles,WhifHletrees, Yokes, Spokes,
Porch Spindles, Stair Balusters,
Table and Chair Legs and other
—— irregular work.

Patented. & Send for Circular A.

The Ober Mfg. Co.,10 Bell St., Chagrin Falls, 0., U.S.A.
THE EUREKA CLIP

The most useful article ever invented
tor the purpose. Indispensable to Law-
yers. Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate tbe paper. Can be
used repeatedly. Inboxes of 100 for 25c.
To be had of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Consolidated Safet

in Co., Box 121, Bleomfield, N. J.

D L HOLDEN
REAL ESTATE TRUST BLDG PHILA., PA.

ECEALED ICE MACHINES

« SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2.18699. .

%'ON o7

R MAGAZINE FOR THE HOME MAKER

NOW READY.

Che...
Scientific American
Building Edition

VOL. 31.

Beautifully illustrated with many views and plans of
country houses. seasive cottages, bungalows and other
buildings, including some of tbe more important
examples of large city dwellings. The leading archi-
tects of tbe country are now contributing to this maga-
zine a series of ‘‘Talks’ on imperiant and popular
architectural subjects. Tbe contributors to tbis new
and original featurein arcbitectural journalismin the
culrent volume are Messrs. Bruce Price, W. A. Boring,
‘Wilson Eyre. Jr. and H. J. Hardenburgh.

SPECIAL DEPARTMENTS :
Monthly Comment on Timely Topics.
Reviews of the Newest Books.
Correspondence. Notes and Queries.
Household Notes.

Legal Notes.
New Building Patents (Classified)

Price, bound in stiff covers, $2.00.
300 Itustrations, 120 Pages.

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

Pipes of conduits in electrical
systems, anchor for, L. Teuscher.....
Piston head, antifriction steam, J.
Planter, couvertible corn and cotton,
DY Snead .. ppergEeioeie e s 15 ol XoTeeoe o s 5s
Pliers, parallel working, L. G.

Plow, reversible, E. Hall.........
Plow swceep stock attachment,

check ........ Ceecreeesans . .
Pneumatic conveyer valve, G. S. Shannon.
Poke, Viesselsn- . 3- .. - o o - couiioie B

Polish rod grip, L. E. & E. Jordan...

Potato gatherer, A. H. W. DBikmeier....

Pottery kilns, apparatus for loading or
unloading, A. C. Wolfe........

Printer, check, W. H. Clark...... e

Printing device for cash registers,
Munday 0

Printing machine, rotary, C. A. Meye:

Propeller blade, serew, S. N. Smith..

Protective appliance, W. P. Crockett.
Pruning implement, E. D. Woods..
Pump, C. C. Worthington......

Push butten, C. J. Landin.

or other

Imler
M.

683,521
085,469
683,512

83,716

683,543
683,666
683,530
683,771
683,737

683,800
683,878

. 683,882

681,478
683,808
683,639
68:3,585
683,542
683,692

Radiator, gas, A. Notemanr 683,618
Rail eclamp, H. J. Fuller.. 683,644
Rail joint, C. B. Mead.... 683,698
Rail joint, H. R. Neubert. 683,701
Railway cross tie, . W. Dunnell... 683,734
Railway crossing signal, F. McBrien. 683,783
Railway rolling stock, J. J. Hennessey. 683,755
Railway signal, F. E. Button......... 683,843
Railway signaling, W. G. Roome. 683,621
Railway switch, M. D. Moore... 683,474
Railway tie, W. Wade.................... 683,531
Rake. See Ilay rake.

Rawhide, treating, R. Croasdale 683,728
Razor strop, C. E. Wood....... 683,829
Refrigerating wagon, W. J. Ranki 683,662
Refrigerator, Drage & DBridgland........... 683,733
Revolving hook machine, . Catena 683,847
Rock drill, W. W. Waite................. 683,533
Rotary engine, G. W. Osborne. (83,619
Rotary engine, J. C. Beckfield... 683,834
Rotary gas engine, J. W. Plimpton 683,705
Rug, mat, ete., J. J. Prior....... 083,674
Rust joint, M. P. @sbourn 683,486
Saddle, pack, G. E. Finch. 683,742
Saddle pads, mold for m £,

Weatherwax ............... secssens .. 683,605
Saddle supporting pad, har II. Morris. 683,699
Safety pin carding machine, J. F. Good-

fellow ........ oBIBB0.00 000 50 cee... 683,699
Sandal, bowling, M. A. Russ.... 683,623
Sash tightener, window, @®. Chils. 683,438
Sawmill, G. W. Brower.............. 683,590
Saw sharpening device, L. Bulson. 683,842
Scaffold, W. Upthegrove.. 683,527
Seal trap, water, T. I'. Pay 683,884
Seat support, W. F. Hodge.. 683,602
Seed huller, cotton, F. A. 1 683,826
Seeder, broadcast, J. M. Baker 683,540
Sewing machine table, H. P. Richards,

683,498, 683,499
Shackle, animal, T. E. Jones.............. 683,770
Shears cloth holding attachment, D. S.

Flowers ........... e . 683,457
Shingle gage, J. . Fisher . 683,456
Ship’s light or window, T. CUtley 683,818
Shoe, marsh, A. Drouillard.. 683,595
Shoe rack, P. J. Callahan 683,637
Shovel dipper, steam, M. 683,775
Sign, W. E. Furbush........... 683,598
Signaling apparatus, elect

Wheeler ......... 000Ge0000 00000080380 683,759

Signaling apparatus, electrical, A. U. Alcock

Signals, safety device for display of train
order, E. E. @verholt..

Signature gathering machine, Sague &
(o] b\ i M e s S d oo oo ceano 0 00 0oBooaaaa

Skirt lifter, E. M. Forehand........

Skirt supporter and waist holder, L. G.
Warflfeld .........ccci0venn0e 5

Slot machine, J. ®. Nightingale.......
Snow plow, J. W. Derby............. 55
Snow removing apparatus, R. Shirreffs
Sound records, making duplicate, A.
Petit B 000009b0a00000050 0 0 TOg
Sower, broadcast hand seed,
Spinning and doubling machinery,
contained spindle for, J. Dodd....

Spiral riveted pipe, J. H. Taylor........ X
Spring motor, J. Teel..... 500000600
Stacker, hay, H. Green........c.covev... .

Stake holder
Staple forming and
Weber

setting machine, I

Steam lmilm",. S D Mott N 5
Steam engine, L. Hollingsworth
Steam superheater, A. Hering.

and stake, A. S.. Iliggins.::.

683,821,

Steam trap, Silk & Light..................

Steering gear, fluid pressure, L. Barger.
Sterili

zer, Schoettl & Jaeger...............

Sterilizing disease germs, apparatus for, C.

M. Johmson ..............
Stock supporter, E. S. Chase..........
Stove heater, hydrocarbon, M.

Stovepipe section, adjustable, C. I. Wimmer

Stump puller, T. Urie...
Suspenders, W. Freeman.
Swing, J. P. Williams..
Tank, J. H. Towers...
Target, H. Schloerb
Telephone circuit, C. E. Seribner..

Telephone exchanges, automatic signaling
system for, J. L. McQuarrie......... o0
Telephone receiver, H. L. White...........

Telephone switchboard supervisory signal
McBerty & McQuarrie
Thermaphore
Thill coupling, J. M. DBryant...
Thill coupling, J. A. Green....
Threshing machines, band cutter
feeders for, C. R. Voth.....
Tie. See Package tie.
Tiles, manufacturing,
Timber, preserving, J. Pfister
Tinning baths, making compounds for
in, A. Burwell. .
Tire, pneumatic wheel, A.
Tire, wheel, G. H. Clark
Tobacco, manufacturing
Ertheiler
Tobacco truck, T. R. Tyndall.
Tongs. G. II. Syverson

for solf

compound, C. Cronenberg....

683,872
683,861
683,707

. 683,597
. 683,582

683,702

. 683,682

683,507

. 683,862
. A. Nelson.
self-

683,571

683,641
683,520
683,813

. 683,600

683,880

683,822
683,859
683,688
683,758
683,508
683,427
683,807

. 683,690
. 683,437

683,723
683,584
683,628

. 683,458

683,639
683,816
683,503
683,505

683,569
683,631

683,480
683,851
683,550

. 683,854

. 683,820

Booraem & Jacquart

use

683,635
683,792

683,435
683,740
683,638
683,454

. 683,526

Tongue, vehicle, H. 0. Sageng . o
for

Tool points, composition
. Pflieger
Tooth powder distribute
Toy, D. J. Rogers
Toy, A. I. Kilpatrick 5
Tread, self-cleaning safety, J.
Trolley, E. A. Wakefield 000G
Trolley wheel, D. E. Kempster.
Truss and hrake beam, N. H. Davis.
Tubes, apparatus for step rolling, J. Reimar
Turntable for inclined tracks, P.
Umbrella  rib
Evans
Umbrella support,
Valve, A. G. Lundbo: .
Valve gear for Diesel motors, A. J. Frith.
Valve, inflation, R. C. Hilton....
Valve, pressure reducing, F. M.
Vehicle body hanger, J. J. Fetzer
Vehicle brake, S. M. Falconer..
Vehicle, motor, H. Partridge......
Vehicle roller chafe iron, W. Tron.
Vehicle running gear, J. E. Locke.
Vehicle wheel, P. H. White....
Velocipede, J. Lund.............
Vending apparatus, M. F. Price.
Vending machine, J. D. Kneadler
Vending machine, M. F. Price .

tempering,

T: ’ Bail hau"l

joint.

Vessels, indicator and recorder for the pit(.?h

or roll of, W. F. C. Nindemann...

Vessels, indicator for the piteh and roll of,
W. F.

Nindemann
Wagon body, M. L. Winans
Wagon body raiser, J. H. Priestley
Wagon brake, J. . Stoner, Sr....
Washing machine, J. R. Carter
Watchcase calendar, J. M. i
Weaner, calf, C. Andrews, Jr.
Weighing machine, A. A. Meyer
Well rod supporter, oil, W. E.
Wheel, . P. Vaughan....
Wheel wrench, L. Blunk .....
WhifBetree clip, C. Smallwood.
Windmill, H. W. Clough..... .
Windmill, J. W. Maxwell....cvienennnens

(Continued on page 239)

J.
.. 683,490

1}

. 683,
683,857

.. 683,518

683,805

00
665
683,642
683,534

. 683,772

1}

Best......
S. 7

683,729
683,801
683,838

. 683,086
683,513
. 683,695

683,459
683,855
683,691
683,741

. 683,739

. 683,704

683,671
683,612

. 683,583
. 683,779
. 683,661

683,607

. 683,660

683,703
683,788

. 683,828
. 683,495
. 683,866

683,563
683,433
683,873

. 683,477

683,555
683,581

. 683,840

683,509
683,593
683,697

ERFORATED METALS

PF ORALL USES. MADEAS REQUIRED.

HARRINGTON&KING PERFORATING €.C

225 N.UNION ST.

HICAGO.

IF YOU SHOOT A RIFL
Pistol or Shotgun, you’ll make a Bull’s
Eye by sending three 2c. stamps for
the Jdeal Hand-book ‘A4,” 13 pages
EREE. The latest Encyclopedia of
\ Arms, Powders, Shot and Bullets. Men-

. tion SCIENTIFIC AMERICAN. Address
IDEAL MFG. C®., NEw HAVEN, CONN., U. S. A.

Ashesto-
. Metallic
g ‘Packings

SHEETING, GASKETS, TAPE and PISTON PACKINGS.
Will stand the highest pressure for either steam or
nydraulic work. [& Write for samples and price list.

C. W. TRAINER MFG. 0., (Bst. 1874), 88 Pearl 8t.. Boston, L. 8. A

B. F. BARNES —=—
ELEVEN-INCH SCREW
n CUTTINGC LATHE

For foot or power as
wanted. Has power
cross feed and com-
eund rest, A strictly
igh grade. modern
tool. Ask us for print-
ed matter.

B. F. BARNES
COMPANY,

Rockford, llI.

TOOLS

FOR MECHANICS.

Send for Free Catalogue No. 16 B.
The L. S. Starrett Co., Athol, Mass., U. S. A.

Would You Become
a Man of Mark

Queen Transits and Levels

High Grade Instruments with the Latest Improvements.

16? page lE‘n— 240 plﬂ.ge]l\lath-
gineering ematical Cata-
Catalogue on THE QUEEN logue on ap-
application. plication.

ENGINEERS' AND DRAFTSMEN'S SUPPLIES.

Optical and Scientific
»y Instrument Works,

1010 Chestnut St., Phila.

QUEEN & GO

59 Fifth Ave., New York.

2

“0LDS

GASOLINE | :
ENGINES ¢
are remarkable for
S PLICITY
and ECONOMY
Write for Prices.
Olds Motor Works,
1328 .leff. Ave.,

Detivit, - - Mich.

The "Best” Light

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

{THE ““BEST” LIGHT CO.
87 E. 5th Street, CANTON, OHID.

PRATT & WHITNEY CO.,

HARTFORD, CONN.

Standard Hand Machine, Boiler and Stay Bolt
Taps Always in Stock.
SMALL TOOL DEPARTMENT.
Branch Offces: New York, Boston, Chicago, Buffalo, Philadelphia.

?

Would you possessthecapacity that ditects
affairs? Would you develop the power that

dominates men ;the force that controls the

ir

minds? In all walks of life these faculties
measure the difference between success and failure. They
are to be traced to one mental characteristic—~Pepsonal

Magnetism. 1 thi
thatinakes a manirresistible;thatenablesh
difficulties—to surmount all obstacles. Itis

pass his fellow-men in the pursuit of fame, fortune, happiness,

ness of the power of Personal Magnetism att
confidence, win affections.
business success.
you live. THE WONDERS OF

HYPNOTISM ' is the title of a scientifi

acquire this marvelous influence.

is free to you for the asking. This offer is

acquife mismarv: Anence. ItIiJsLalgomprehenswe work by t
r. X. La Motte Sage, A.M., .D., -D., graphically written, profusely illustrated
admirably execnted. "It reveals wonderful secrl;:ets angc & W arpfli Tt

It is this well-nigh indefinable somethin

im tocompass aﬁ :

this mental energy that causes him to sur-
} ine With the conscious-
ained,comesability to make friends,inspire

Youcanembrace opportunities, gain social position, achieve
Youcan become a great power for good i

n the community in which
PERSONAL MAGNETISM AND
c treatise which tells fs;ou precisely how to

eeminent authority,
ontains startling surprises. It
absolutely genuine and without conditions.

Send your name and address and receive the book by return mail without expenditure.
It has brought success to thousands who have sent us such testimonials as these:

Rev.J. C. QuinN, D.D.,Ph.D.,Pittsfield, Ills.,
says: * Your treatise is a revelation. It is far
in advance of anything of the kind that T have
ever seen.”

Write at

Mgs. R.C. Young, No. 312 Indiana St.,Law-
rence, Kan., writes: ‘‘Your instructions are
worth more than all the previous reading of my
life. The book is simply grand.”

once to

NEW YORK INSTITUTE OF SCIENCE,

Dept. PT 3.

ROOCHESTER, N. Y,

‘ WOLVERINE”’

Gas and Gasoline Engines
STATIONARY and MARINE.
The **Wolverine” is the only reversible
MarineGas Engine on the market.
It is the ligbtest engine for its
power. Requires no licensed en-
gineer. Absolutelysafe. Mfd. by
WOLVERINE MOTOR WORKS,
12 Huron Street,
Grand Rapids, Mich.

'he perfect gas or gasoline engine,
motor carriage or launch is equlppeci
with the

Auttosparker A Ay

as 1ts sole means of ig-
nition. No Batteries,
Belts or Switcbes.

Write f al o
QT comalogue // ,
MOTSINGER DEVICE /
M'F’G CO., e )
Pendleton, Ind., U.S.A. '

NOTICE.—This company is the owner of the United
States Letters Patent No. 642,869 which covers broadly
any kind of a Sparking Dynamo in wbich the armature
is driven by an automatically controlled intermittent
peripheral contact. A n attempt is being made by other
manufacturers to put an inferior but infringing Spark-
ing Nynamo on the market, and the manufacturers and
users of such infringments are bereby notified that we
intend to enforce our rights under tbe patent.

Using Natural Gas,
(‘oal Gas. Producer
Gas, and Gasoline di-
rect from tbe tank.
1to40 H. P., actual.
The Springfield
Gas Engine Co.
21 W. Washington St.
Springfield, O.

Bankers, Brokers, Fiscal Agents,
Members N. Y. Consolidated Stock Exchange, and
Los Angeles, Cal. Stock Exchange.

66 BROADWAY & 17 NEW ST., NEW YORK.

Dividend-Paying Mining, Oll and
Smelter Stocks, Listed and
Unlisted, our Specialtly.
Booklets giving our successtul plan tor realizin
the large profits of legitimate mining, oilandsmel-
ter investments, subscription blanks, full P:u’ticu-
lars,etc. sent free to any interested on application.

BRANCHES—Boston, Philadelphia, Chicago,
Cleveland. Cineinnati, 8t. Louis, Baltimore, Wash-
ington, Pittsburg, Buffalo, Prescott, Ariz.; Los
Angeles, Cal. ; Hartferd, Conn. ; Halifax, N.S. ; St,
Jehn, N. B., Montrealand Toronto, Can.

ELECTRIC FOUNTAINS

DAR
ELECTRIC FO
1120 REAL

PHILA

LIN
UNTA
ESTAT
DELP

GTON
IN & SUPPLY CO.
ETRAUST BLDG., '

]
LPHI

, PA.

Electrical

Dynamo
Thousands of unsol

THE CARLISLE & F
Largest Makers of

Models of Railways, Motors, Locomotives,

practical, durabl

articles ever invented., Prices from $3.50 up.
Illustrated Booklet tells all about them.
mistake of waiting until height of holiday season. Send now.

Scientific Novelties

s, Miniature Lamps, Etc.
icited testimonials to prove that they are safe,

e, and the most amusing and instructive
Sent free. Don’t make

INCH CO., 233 E. Clifton Ave., Cincinnati, 0.

Electrical Scientific Novelties in the World.
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Languages Taught by Mail

with ¢he aid of the phonograph. Only Sll(‘cessflLl
p method. Specially written I, C. 8.
Textbooks teach you to read and
under: st‘mdtheldnmnge The na-
tive teacher’s voice, through 3
the Edisen Standard Phono-
grabh, teachegthe exact pro-

nunciation, French, Spanish

or German. Circular free.

{ International Correspondence
h

Wlmlingbmnchlnos, movable swift for cop,

. Schoen
Window, J. A. Barr..
Window cleaning devic

[ A )
Window lock, J. A Kuisely
Window, ventilating, J. I
Wlndow ventilator, adjustable,
Wire reeling apparatus, T. J. Dobso
Wire stapling machine, H. Weber..

Chmelir

b r

1.

683,806
. 683,588

D. BE. Wertz u83 827
683,504
(;83 823

Erfﬁﬂﬁaaﬁs

750 Varieties. For Sale by all Stationers.

STEEL PENS

STERBRO DK&C

No other make of pen is so good.
Get Esterbrook’s always.

Schools, Box 942, Scranton, Pa. DESIGNS. works, Camden. N.). THE ESTERBROOK STEEL PEN CO. 26 John st.. New York.
Buckboard platform, Bohn & Wager...... 35,150
EI.EGTR":AL ENGINEERING Car coupling draw bar and head, J. Timms. 35,149
Car coupling knuckle, J. Timms.. 3?,1%3 . .
Chafing dish stand, G. E. Savag . 35,1 9
TAUG"T BY MA".- Cigar rest and ash receiver, I'. [ r.. 35,136 “I IGHT OF ASIA LAMP
Write for our Free Illustrated Book. Cigar wrapping and cutting table suction
p 3 5
«CAN I BECOME AN E‘!;EC' Cop vgx!v;in(zlldnlpzl gg:igg The Smallest Porta-
TRICAL ENGINEER Cup, A. H. Dickinson...... . 35,138 . o« $ depends on the careful treatment of it. Nothing so
We teach Electrical inuwmuv Electiie I\ghmn Door stop, W. B. \Iltche]l . 35,155 ble Electric nght A reduces the wear and tear and aids it in smoothly run-
‘ Fabrie, woven, W. I. Smith. . 35,162 | ynlike all other portable ning as
n;:i‘r;t-:ﬁ; ‘i\ll:l‘u}:'s‘:‘lu;)lvl?l Fly wheel, J. Dick........... - 35,153 [ Tights, the batteries of the

ELECTRICALE

P

Glass, sheet, W. Buttle

. 35,161

Light of Asia” Lamp do

Dixon's

o rRe) 2 Iatchet, J. W. McCoy. . 35,154 | notdeteriorate unless used
DEpt A240-24% WV, Hook, checkrein, L. B. b For a good light for short Pure-Flake
Hot water bag closure, C. W. mtenvulj.‘ thj lump 1S unex- .
Preventlon Better Than cu re. | Jewelry mounting, J. Taylor........... (llelled.l The ll‘“zthl‘ “f\:}:\zﬂto Graphlte
“The lareest plants in the country | L4\IMP globe, T I Green........... A T *
1 4 I Y| Lamp support, W. D. Murphy, beauty, and is mounted in an bi " h
are using the Pin P SRR bt ixlummum shelllcovered with tine el l()ut"bnl?ltnxtka:g‘uﬁfgu'ntg
- by N , A. R. Hyatt................. Y N ol reakage, preve
.MONABCH. .E".glne"smp System | puzzie bourd, Guttmann & Aims ;;ﬁ'e'ég B\xlec]l%e)stlg\égm #1n. 4 much delay, is not affected by
with which it is impossible for an | Receptacle, S.  W. Babbitt... e %3 & %3.5 heat or co.d, by acids or alkalis.
engine to run away. Inva.hmble in| Rein holder, J. A. Watterson.. Larger sizes at $3 & %3.50. 1t is sold [Eﬂu]ﬂr]y wherever
fi:ﬂeeg“fgngcg:eﬂg.%'ﬁggglfﬁf;;ﬁy'l:ys Skid, roller, B. 1L Alvey...... ELECTRIC CONTRACT CO., once tired. Write for booklet.
portion of the plant by simply press- | ${ove B fa‘f,':ill‘;;,;lf’.'{’..“j_,l.[,_‘. _____ 53 MAIDEN LANE, NEW YORK. JOSEPH DIXON CRUCIBELE CO.
su%e Supeuontycommande1’espect Suspender attachment, B. L Jersey City, N
THE MONARCH MFG. CO. | Toaster, T S. Swanson........... EAG I E 0. - I
. Vaterbury Conn. . * | Toy bank, C. A. Bailey...........
Washboard, W. W. Jarrett..
Washing machine hub, Monroe & Simpson.. 30,141 Acetyl ene Generators [l Il
A ROOF THAT IS WEATHERPROOF.
Strong, cheap, and eminently satisfactory in every
respect can only’be formed by TRADE MARKS. ARE PERFECT.
Warren’ s Natural Asphalt Stone Surface Ready R?ofmg, = e T - YT Complete line, ranging
made by an entirely new acon . . IFerris & Co...ovvivnieanans .
process. Comes in rolis Boots,' shoes, and leather, Frank . Jones ) UVBI’ Io,ooo Machlnes sold. § N ’ Fricti
%nlltalqzn;:]g:dlllfflqiﬂaelf teeg:‘ o ﬂ’Shoe CO....i ..... ) "'ci"'&'i"'37'125 to 37,128 . T rom our New Friction
as a 2- ple I affein compounds, Schroder & Kramer ey are endorse every user. . . .
s one side, allowing a ber- | Coffee substitute, 1. Dubouch. . .. 7, Y Y Y Disk Drill for light work

fect joint to be made when

Complexion tablets, P’. Forst.

Send for prices.

/ applying. Particulars| ¢opper, United Motals s«lliu; Go i W Tl Handsowely illustrated catalogue. to 42=inch Back Geared,
Warren Chemical & Mfg. C I§05mFult n St.. New York Corsets, Weingarten Bros............. | M ! D{;}“g}bgsl" esentatives all over Self Feed Drill . . . . .
el e g. Co., o - Ne Ork. | Bffervescent salt, Chelf Chemicul Co... . 37,135 ‘ e - o
Figs, ftig trees, and fig cuttings, G. % i o EAGLE
PERFECT - PUMP - POWER. | “juufi, " 0 T S0 L 47,100 \ SEND FOR CATALOGUE
is attained only in the Flm}r, B.oston.bl:own br , Mayflower Mlll's 37,148 i GENERATOR AND PRICES
Hardware, certain named, Acme Ball Bear- I ‘ =
TASE“ “OT‘RYIPUMPIS INE CHSEET €O vvvvrvrrsseeessseeennnns 37,166 (il COMPANY, & o
'hey are mechanica Lamps, incandescent electric, W. J. Phelps 37,162 c | ‘ H‘ E
simplé and durable. Will | Nedical compounds, certain named, Ham- I I | ‘ 319 N. 4th Street, W P & ][]HN BARNES CU
"1‘"“1’ i"’lt Ol: c‘ﬂ‘ fluid, mond Chemical CO.........c.ovviinn... 37,141 St. Louis, Mo. . '
- sf(:ff;(?'l;]é'c%anlceqﬁ})‘gf Medicated sugar pellets for certain named 1999 Ruby Street,
power at least cost. All parts | discases, . &. Cussebeor, Jr...--00 - 3110 SHOE BLACKING.—FORMULAS FOR ROCKFORD, ILL.
- interchangeable. Made of | Metal polish, fluid, J. C. Ifaulbaber & Bro. 37,145
0il, olive, L. Balbi & Co ... 37,153 | liquid and_solid bluckmg are given in SUPPLEMENT
iron, steel or bronze. Can be , s , £ CE &
0il, olive, Zucca & CO..vvvenreennn. L. 37154 | Nos. 1213 and 12239. Price 10 cents each. For sale
dnvc-n by belt, motor or en- » s & s by M & C ] 1 feal
ineattachment. Large lllustrated Catalogue free. Photographers’  supplies,  certain y Aunn & Co. and all newsdealers. anLLI"G
ABER PUMP CO., 32 Wells St., Buffalo, N.Y.. U.S.A. - Mutschler, Iltobertson & Co . ‘i?’}ig N
ile cure, . ea o B
PALMER Stationary | Pills_and tablets for certain named dlseasos, ’ SO M E I H I NG N EW “achlnes
and Marine Gasoline En- St. Louis Pharmaceutical Co. ceeeaien 37,138 Massnchusctts 'l‘ool Over 70 sizes and styles, for drilling either deep or
gines and Launches, Motor | Rakes, hay, Smith & Sons Mnnufucturmg Co. 37,167 Compuny shallow wells in any Kind of soil or rock. Mounted
Wagon Engines., Pumping | Rakes, two horse sweep hay, Smith & Sons Micrometer Calipers on wheels or on sills. With engines or horse powers.
Engines. Manufacturing Co..........oviiiniiinn. 37,168 with Lepth Guage Strong, simple and durable. Any mechanic can
0¥ Send fgr Catalog, | Relishes and pickles, E. A. Mecllhenny.... 37,150 Atta h b ",tlf ﬂl*or ‘“u'fw mi.e“w:'ﬁ up :" operate them easily. Send for catalog.
- MIANUS, CONN. | Remedies and hair tonies, scalp, Antidandro _ f]"‘:‘:;"‘“l o L S rn::-e:'e;,]t;?::nn? WILLIAMS BROS., Ithaca, N. Y.
P Rtmgld"iins“ 'udlb s?)(zi).si.{..:l.ul. et L ;z,}:gg strament is farther advar ed]hy 1.l,\|.ng )[)ouhlo
r cmedies, ySpe; a, . hreme 37,137 Graduation, Round end an Yepth Plug . .
\pcc::llly Remﬁdit%s for certain named diseases, N. S A(t]m‘.hment,lfolr(lne:|s\|relne|r1t{nf‘l‘noles}, Algfi ey ,}:flu"‘u!de:% 'Fitted inch Pipe cut off. and
& J immerman ................ P 7,1 with patent locking device. Price each, %6.00. In leather case, $6.50. . 5
Knuck- Remedies for diseases of infants, W. II. Mansachusetta Tool Co., 50 Wells St., Greentield, Masx, Threaded with ease h} one
Down Serupore, whesicd, Smith'& Sons M'xhl{f'{c':ix}' on1ss 28, USE GRINDSTONES ? NAR And
Boats ot any g i i < ‘m tJ « “ LIy
o [ ¢ 37,169 Yyou ! FORBES
descnptlo]n. Q:v“w e yv—yﬁ» Sl ) g}:::t:, 11‘\111“/%151 zm(s)i;p.t.n.ﬁ(.i;l‘: ...... 5 g‘}%ﬁ if so weI cun"sup )y you. IAhlsmes SR -l-
AMERICAN BOAT & MACHINE C(D., Shoes,  I'raz g ‘nhe: . - Ol _ mounted and unmounted. always PATENT DIE S UCK
ROW, SAIL AND PLEASURE BOATS, Starch, corn, laundry, and mill, g . kept in stock. Rememoer, we make a
arine Stati , ns Starch Co 37,147 specialtyof selecungatoneu forall spe- Smaller sizes proportionate
AlarinelStation; STeaBOUIS,pALOF Surgical undl llmspitul instr;mu-nts :;nd u]lypau'- ’ cial purposes. Ask for catalogue e . Send for C[atazjque
atus and druggists’ and surgical sundries, by D v B & CURTIS CO.
certain named, S. Maw, Son & Sons.. 37,133 gL ‘E‘I‘A,h" ETONE CO R Qfé‘fﬁ’??n%" LQEOL 6 églile(i\ugtnsﬂndgemrt CConn
Taffeta, M. C. Migel......ovurereerneen.n.. 37,122 >—  2d Floor. Wilshire. Clevetand. 0. ia .
Telephone transmitters and receivers,
phonel Cokl.ls o M olele o L e Y o fole e o elolale 37,165
. " fl?)ryh(i]z‘eltiga{(l]]le“1(;ras.l§elti§]1?|1:£eﬂf)tt?cclat;‘0 Teleplhouic Capp:n':\tus, ertain name 3716 JUST PUBLISHED FIFTH EDITION
L] = ’ ot phone Co............. . 37,164
[ riage and center is furnished. De- 5 . " 9
S Tiles or coverings, certain numed
=] signed to go onto cross slide in place Meoti Tables for the Determl"atlo"
5 of tocl block. Singl t of etile Co............ 090000 0000000000000 37,163 00 0 e r0 e
= lsfve?(llml)l(;)lce rev})?&e‘i ’;’,{}‘"ff{f&g the | Tobacco, cigars, cheloots igarettes, and
& turret. Made in several different ‘ssmé‘r, smoking and cho\\mg, John ?f)l(l) (él 37T Of Ml"erals
styles for ordinary lathe tools and 8 SONS o eporo (SR oks o hel's o o) o eReXels o SRSER LK cRe 7,15 7,159
round shanktools. Tobacco, plug smoking and chewing, \Lm ’ BydCBAOP\-’ré‘liﬁot I;E'II;HWOOT:)SDON
. y ST IR o T S & & A e B 860 6 0 a0 37,157 an N
bn;all Booklets on ‘T1:rrets’ Toilet :u'lticles I:md preparations, certain o BY PHYSICAL PROPERTIES
3) ‘wrnished on application. named, S. Maw, Son & Sons........... 7,1 Ascertainable with the aid of a few field instruments.
Toilet preparations, toilet soap, extracts, ’ 8vo, Cloth, $3.00 net. Postage 15 cents extra Based on the system of the late Professor Doctor Albin
FAY & SCOTT, DexTeER, MaINE, U. S. A. acids, toilet articles, and cosmetics, Cali- A book for inspectors under The Petreleum Acts and Weisbach.
. —— Tur]ﬁ‘;llillllllle Clolzz‘llum::f I\I::‘n;(lmsa:m o 37,130 fot tq‘o;e edngm{erll in th? atmtmzfz. tmnnplmtt dxst‘mbltl- By DR. PERSIFOR FRAZER
L , F > - ion ahd industrial use of pretroleum and its products 0
1 II 6 1 ,1 ttle ‘/‘/ OH der IESSTON GO nv v seeeenneemane e snnnneenn 37,144 | and calcium carbide. p Ll I 3 L1mp Leather, $2.00 net. Postage 7 cents extra
Vegetables and jams, Fabrique Anversoise de
Vnporl Arc Iia,lmn. " “’l‘n;c and Trust- Conserves, Ste. AnOnyme.............. 37,146 &2 SOLD BY ALL BOOKSELLERS £
worthy. ertect in mechanical construc- | Veterinary remedies, H. H. Hamer... 37,142
tion. Tests satisfactory. Whiskey, Meadville, Pa., Distilling Co.. . 37,160 H
AUTO-SELF CLEANER “'luﬂ\u-l\ Slater, Rotl;..c & Cooonnnnss ... 37,156 J. B- LIPPINCOTT COMPANY. publlshers
o . ieiadd) Yarn and fabrics and garments made fmm
NO CHIMNEY TO BREAK. such yarn, T. Wolstenholme, Sons & Co. 37,123 PHILADELPNMXIA
Aluminium shade. Pressure generation. Per-
fect special mantels. Power: ul and brilliant. RAFTSMEN WANTED.—AN EXAMINATION FOR
ﬁfff.‘iﬁf’,;”’ﬂuﬁﬁ',’f;gfly ggf%ﬁ?éduggni‘]&fm‘ng{ LABELS. PRESSE n BALL RAc Es D k;lri(!lliflt.(!(:tlll‘ﬂ{ drafts_l(x;en nn?v l(l)Jll- sItLrAuc;ural s:qe%-
d Y work draftsmen, to provide an eligible list from which
‘Ifl".‘g;“mgfelgé“:gé?glt‘ﬂlsbed]';‘(gf';:lﬁs“t'fJgg{]‘é‘l'g “Buffet Extra,” for beer, Western Brew- STE EI- appointments will be made in the Naval Scrvice at any
# andagents. We also make lighting systems. g Coue. et 8,719 LARCE SIZES A SPECIALTY. time within two years thereafter. will be held at the
¢“California Kidney and Bladder Cure,”  for . | Navy Yards, Boston, ]New \{nrk‘ t h‘lﬂdg“‘h"“ ‘i‘él‘ Wash-
THE TURNER BRASS WORKS, | 'amdiome W i'kine'& €. "0 gr0r | 0TTO KONIGSLOW, Cleveland, Ohio | pixton, coniinuine tyraneh october io une 16, 1w e
L3 G Vel S & L0 - Tk aminatio ill be identical at all ti rds, and
102 E. KINZIE ST., CHICAGO- N J w; Lule. & [ I S 8,710 MUD A D P R M A WORK wnll'lelt)?:]l)lgnl(]‘l!?cjll]:i‘cvllml‘::tl,ele“ l\gpﬁcn’tlonsl%g:lpem;llls-
\ Dmll;]'"tt 'stt Séu[.)(l‘ssu}g gogl:‘:‘ C i 8,720 EL N EX E | ENT L « | sion to be examined, designating also the yard most
STEWAR N R «Dr. Jobn August Iair Rejuvenator,’”  for Blectrical and Mechanical Instruments. Small Mach’y | convenient for the applicant, should be made previous
The Exponent of Highest Art in a bair tonicg, J. August ) ! 8,705 EDWARD KLEINSCHMIDT, 122 Fulton St., New York. I?ep)ncrttomg:\t \’V}L&]llt]?gisg Dec(l,‘e nwrﬁnowx'il gllp}fyy,neggsy-
e S Tivenn's X.Rs gy : — 5 - di
ACETYLENE BURNERS Stmplezcinstamps | "0 ® by 07 for o modieinal ot 8,708 | MATCIL FACTORY MACHINERY, w._ F. | *57 10rms sy tryctiofy, Thy 864 to £,0 por diem.
Ask for catalogue C. | (" ) 0 P i o N WI1LLIAMS, Mfr., 1001 Monadnock Block, Chicago,U. S. A. ?
STATE LINE MFG CO., Chattanooga, Tenn., U. S. A In-erseal, for cigars, cigarettes, and to - -
107 Cl:nmbé'rs St.. New Y&Ol"k T bacco, American West Indies Trading Co. 8,715 i - AGENTS ___%12 daily made by agents selling our
=5 N “La Violeta,”” for cigars, Wright Drug Co.. 8,716 INVENTIONS PERFECTED 19, Claim File. Used by every merchant
A NON'STRETCHAB LE ¢YCLE “Lanikol,”” for an ointment, Lanikol Chemical Accurate Mode! and Tool Work Write for Circulsr and physician. Sayers & Co., D 60,408 Olive. St. Louis, Mo.
CHAIN 0 e e e teeneiaaaissas e enensennan . .
“EVERY LINK IS RIGHT.” *‘Mlle. Jewell's Beautifier,”’ PARSELL & WEED, 129-131 West 3Ist St., New York. MACHINES, Corliss Engines, Ih-(-“ ers’
i Mailed to any ad aration, N. L. Tewell S RS e Sroe \1'11‘ K ”"VI{'ER
: =) - -
m q O 5 “‘Mosquito Soap,’”’ for soap, Morti g 4 5 inton Street, Milwaukee. Wis
~ of $1.00. Send 26 cents for m‘,‘,““;z &)';gi d]n(}(é(;llpt “Ryquina,”” for a medicine, M. C. Hyer...... 8,706 geAu%‘ E}ﬁgﬁ}igﬂtg}igﬁgas ;;lfsux'ﬁ&gé};
l\l)lANA CHAIN COMPANY, Indianapolis, Ind. Sl“ig\l'](?]‘lll'lvle fOI;lLl::;;lmr‘:yldt(;‘l'ut(‘(l:o. SlII(I‘[lll]ll;l\}Eijll(I tained in SUPPLIMENT No. 1202, Price 10 conts. For
> Lithin Water Co........... Seaoor N o) ;718'(|sslelby;Munn &/Co. and all newsdealers. W
50 YEA R%E “Shwl(l:é1 \{nl(um Tablets,”” for a medicine, . 1;.;?:%‘{‘{25%—3 “°E‘3§L ORX STENCIL WORKS 100 NAssAu ST uv
EXPERIEN I hields ..o vviiiiiriieeniieiiieiane T M | & M d | w k
@ o
Unfllle]sglllli:!l-‘lhhley s Salve, fm salve, A. A X[]erlmenta 0 e Ur MODE[S [ﬁzeﬁﬁgﬁﬁlﬁ'ff‘fpﬁ'&, xavc%ge'sy-
“ hats, 1 vice free iar 455 pec 2 '
Un:‘ogsol\cdix;gieé“ f.(il' nts ................ Cir. & ulvice free. Wm. Gardam & Son.45-51 Rose St.,N.Y E V. BAILLARD, Fox Bldg.. Franklin Square, New York,

“‘Zulu,”’ for cigars, E. W. Knowlton.

PRINTS.

NOVELTIES & PATENTED ARTICLES |

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E. Konigstow & Bro.. 181 Seneca St. Cteveland,O.

CHICAGO MODEL WORKS
179 & MAD/ISON ST CHICAGO, /LL.

WRITE FOR CATALOGUE OF MODEL SUPPLIES.

MODELS

LSTABLISHED /867

‘“‘Autohike Bicycle Plaving Cards,”” for playing VOLNEY W. MASON & CO., How te Use Portland Cement,
TRI\DDEES:(V:’::KS ..., cards, United Stutes Playing Card Co.... 406 Friction Pu"e s, Glutches&Elevators Gement BOOks_ 50c.; Monier Censtructions, Ce-
CoPYRICHTS &¢ B. FLQ.Y“K: o R(‘t?'yl‘»%l]“’lg ?t‘"ll(c‘l for 1\#9“151_"11"% Rt y ment & Steel,50c.; Constitution of Hydranlic Cements,25c.
Anvone sendi ketch and description l;.y “Sittixlllti; Blﬂlo‘B{]l]CLl'\.. lI\:)t z}‘('IGDU(‘JIlIE‘;‘PSS P|‘5‘;}Yl::§ PROVIDENCE R. L b L Ty UL LR S a0 O
ding a sketch an 1 m e - > g
quickly ascertain our opinion free whether an Curds,”” for playing cards, United States
invention is probably patentable. Communica- Playing Card Co.. EEETERE SRR 405 CORK WALLS AND FLOORS SC-AIC-IIC- AN AIC PO
tions strictly contidential. Handbook on Patents “The PForbidden City Souvenir Playing Cards,”’
sent free. Oldest agency for securing patents, for playing cards, Grimes-Stassforth Sta- as well as Cork Ceilings. are now in vogue among up-to- N A E P L A T E S
Patents taken through Munn & Co. receive tionery Co.............. P 0600000000000 401 | date architects and builders on account of their durabili-

special notice. without charge, in the

A printed cop
any patent in the

of the specification and drawing of
oregoing list, or any patent in print

ty,artistic beauty and economy.

NONPAREIL CORK

FOR MACHINERY
We make name plates for sc > of the largest

Scientific American, ¢

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

MUNN & Co.z618roacwar. New York

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

is water-proof, sound-proof and
ﬁerm-pmnf; a non-conductor of

eat or cold; noiseless and sani-
tary &nd is excellent for deco-
rative ceilings and walls and
for the floors of houses, churches, schools, etec., and
the decks of yachts, etc.

THE NONPAREIL CORK M'F'G CO., Bridgeport, Conn.

of machinery in the U. and we

pleased to send you \.unple and
No plate too large or too small.
Cco.

maker:
would
quote price.

MURDOCK PARLOR GRATE

issued since 1863. will be furnished from this office for
10 cents, provided the name and number of the patent
desired and the date begiven. Address Munn & Co.,
361 Broadway, New Yor

Canadian patents may now be obtained by the in-
ventors for any of the inventionsnamed in the fore-
i{)mz list. For terms and further particulars address

unn & Co., 361 Broadway, New York.

160 Boylston Street, Boston, M ;
(I A dd s il s | &~ \Jo




Scientific dmerican,

240 OCTOBER 12, 1gO1.

A GRAND LIGHT.

g g
= Greatest, Safest and Cheapest | ™
>, Light of modern times is the o
; = . o
2 LE c =
v 2 AVINES ANKS
AND ] = %
LOSS-OF- LIFE ‘: a 2
kind. Write for our booklet
muury (4| = ) rour bookle! |
ERS &) and become familiar with this
mp ONS 8 grand lamp. Nickel tinish. (=] v s =
—
<« | PENTONE GAS LAMP 00. | ¢,
141 Canal Ktreet, Z.
Emﬁﬁmmv Wmﬁmg Grand Raplds, Mich, 4 n us l
l[;.u——mm'u.‘—u.‘»‘.__uml g

A SAFE LIGHT.

STEARNS STOOD THE TEST

394°3 MILES IN 32 HOURS 21 MINUTES

[T T

New York to Bufialo Endurance Test

The United States Steel Company has been paying for the

1

those who seek quuhty rather ithan cheapness. The
perfect parts of the

WINTON

past two years quarterly dividends at the rate of 12 per cent. per
annum on all its outstanding stock, and this dividend rate will be

MOTOR increased as soon as we can enlarge our Plant at Everett, Mass., to
Mode! A, Runabout. . . . — 0 0
CARRIAGE | Model B, Dos-a-Dos. meet the needs of a rapidly growing business. To provide for this
makeit, as awhole, | Model C, Delivery Wa- .. S
i t on, ) < 2
automobitg on the | o piavout, Model additional steel building, 100 ft. x 130 ft., and a larger working

market. Swift as

yon like to make | B, Victoria Top Run-

it, always safe and

PRICE $1,200. ey to Operatel

strong, elegant—in every way satist: wctory.  Hydro-

Carbon System

THE WINTON MOTOR (,ARRIA( E CO.,
486 Belden Street, Cleveland, Ohio, U. 8

EASTERN DEPOT, 150-152 Hast 58th Street, New York.

about.
Prompt Deliveries,
Write for Catalog.

STEARNS STEAM CARRIAGE COMPANY,

capital to handle the constantly increasing output of Jupiter Steel,
the Board of Directors has authorized the sale of a block of Treas-
ury shares at par, $s.00 per share.

Our Steel Castings are an improvement over the ordinary

Syracuse, N. Y.
GASOLINE

sasoune CASTINGS

For MARINE, VEHICLE and
BICYCLE MOTORS,

Fase Up! with

PRESIDENT

Suspenders

steel castings because they require no annealing, being strictly
pure steel of uniform hardness or softness throughout, and can be

welded, tempered and forged.

Mak If comfortable. Tal ior ing negoti =
mgs‘i’ri?}}r(i’%ﬁygﬁ?‘sf&ll?deﬁa1;4%%3 Y S Our foreign patents, now being negotiated, show conclu
on a scientific [))rlllhlp €. € x e . . . . v‘ . . . .
{;fgmekmué::ér;a;?;lggr\ag{egsn LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass. sively a source of dividends equal to the entire capitalization of
rimmings can not rust ’rice . .
50c. Sold ) b i1 - q . < - 4
°‘('}i%‘ ,ew%g:.l:rp“.‘%i y mal. BICYCLE MOTORS, $60 the Company. As a rule, stock in well-managed manufacturing
ox 222 rley, Maas. ) s g 8 N
. e b numanrim amoe |l companies is generally bought up by those in some way connected

cas- and blue prints, $10.00, Send
stamp for particulars.

STEFFEY MFG. CO.,
2720 Brown St., Phila,, Pa.

with their management and the outsider has little chance except
But this is
an unusual opportunity for people of limited means to secure an

CHARTEB ,,LEAE‘EGINE
USED =ape"Sve

Fuern—Gasoline, (Gas, Distillate ‘«
Stationaries. Portables, Engines and
Pumps, Hoisters
Send for Catal and T ials
@#~ State Your Power Needs

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

JESSQP.S, S

L(WM JESSOP & SONS L2 91 JOHN. ST, NEW YORK

CRUDE ASBESTOS

AND ASBESTOS FIBRE

I mines and WORKS, | R. H. MARTIN

at a high premium and a correspondingly low profit.

investment already paying a large income, an opportunity such

as is usually offered to capitalists only, and a man with a few

hundred dollars gets a chance.

In this connection you will note that the SCIENTIFIC

COMMERCE

AMERICAN has at last come forward and solicited the information

owes its growth to the steamship,
the railroad and the

Remington

TYPEWRITER

for an article on Jupiter Steel as is illustrated on the first page of

this number and described in the preceding pages. This is very

THETFORD, P. Q. | OFFICE, ST. PAUL BUILDIEIG, flattering to us, and we consider it the best endorsement that

CANADA. 220 B’way, New York.

A long distance delivery wagon
with tank and eil supply for
running 2 miles. Entire body
~vailable for carrying space.
Very powerful motor, strong
running gear and elegant finish.

Jupiter Steel has ever received. We shall be pleased to send to

The time and labor it saves, the vol-
ume of work it does and the oppor-
tunities it affords, combine to place
the Remington Typewriter in the
front rank of business builders.

those who are interested a full prospectus of the Company, together

with a record of what has been accomplished in the past two years.

Preference will be given to subscriptions in the order of their

Price 81,200, receipt.  All accepted subscriptions previous to October 20th will
draw the full regular quarterly dividend of 3 per cent. payable

October 28th.

UNITED STATES STEEL COMFPANY,
143 OLIVER STREET., BOSTON, MASS.

LOOMIS AUTOMOBILE CO.
Westfield. Mass.

Model No.

All varieties at lowest prices. Best Railroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, mcludmg Safes,
Sewing Machines, Bleyclev

ols, ete. Se - .
Money. Lists Free. CHICAGO SCALE ((;.I‘( “hicago, .| Wyckoff, Seamans"& Benedict, 327 B'way, New York.

ODAPDAPDAPDIADDAPDAPILIOAPLD APDAPLIAPLDAPLD AP AIPILDO

AUTOMOBILES

In Sixth Year of Successful Service -

IRDADLD

A

THE . : RDNERPRILATSURFALES
ELECTRIC GASOLENE 9 wewe PSychratism GAnmnE CHBES B L

DAPLDA

PROF. ALBERT VERNON| =

NEW ENGLAND WATCHES

THE VERNON ACADEMY
Made for the

OF MENTAL SCIENCES,
H*WORLD

at Rochesu‘r. N. Y., occupying the famous
Send for Booklets

[ 29 A9 25

<@

Varner ()hwlvntmy.

ateand Assembly. The Science of Psychratism teaches

the superior power of the mind and enubles men and

vg]nm( ntof al uL.eit;md r(m(llti()lls to lm) self-develop

their latent powers that they can not only become mas-

ters of themselves, but of the conditions under which BLUE FOR LADIES..,

they work and live, increasing their income often ten

the Twentieth Century*’ New York, Chicag
postpaid, if you address 37 Maiden Lane. 149 State Street

VERNON ACADEMY OF MENTAL SCIENCES, b3 i 1

2204 Eust Avenue. Rochester, N. Y. San Francigco, Spreckels Building.
Suitable for your handwriting from a _sample card of 12 leading num-
bers for correspondence, sent postpaid on receipt of 6 cents in stamps.

Prof. Verncn’s work has been mvestnzated and en-
... RED FOR MEN
fold. Prof. Vernon’s 100-page book
SPENCERIAN PEN CO.

dersed by leading members of the New York State Sen- | Be
“Pgychic Phenomena of SENT FREE |JTHE NEW ENGLAND WATCH CO,,
349 Broadway, New York.

Electric Vehicles for City and Suburban Use.

Safe, reliable, free from noise, vibration, odor and dirt;
by man, woman or child;
in service;

L o\ SN £ o &7 1 N & o &2 g &2 o &7 £X &7 £ &4

can be operated
no waste of energy when the vehicle is not
125 stations for recharging within fifty miles of New York.

FORTY MILES ON EACH CHARGE OF BATTERY.

1901 ILLUSTRATED CATALOG AND PRICE LIST ON REQUEST.
ELECTRIC VEHICLE CO., 100 Broadway, New York.

Western Agency and Showrooms, 267 WABASH AVE,, CHICAGO, ILL.
[ g €2 X &g X &g gN & gN &g 2N &0 gN &g T X &g gX &7 g & oot & g &g o & £N

SPENCERTAN™
PEN CO.
LEDITORIAL

=

= SPENCERtAN .
017.. PEN COhy

[ B 25 2 o5 By IF By 5 2y o5 J

[ 1 oY &2 o\ S





