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Excavation of Slipper-Shaped Coffins,
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View of the Temple Area and Inclosure, 2800 B. C.—Excavations in Pre-Sargonic Strata in Foreground.

RECENT EXCAVATIONS CARRIED ON BY THE UNIVERSITY OF PENNSYLVANIA AT NIPPUR, BABYLONIA.—[See page 133.]
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CABLES FOR THE NEW EAST RIVER BRIDGE.

Within a few days the preliminary work for string-
ing the great cables of the new East River Bridge will
be in full swing, and such have been the improvements
in this important and very special line of work since
the construction of the Brooklyn Bridge twenty years
ago, that it is likely all four cables will be in place
before the close of the present year.

The four main cables will be 18%; inches in di-
ameter, and each will consist of thirty-seven strands.
each strand being made up of 282 steel wires 1-6 of an
inch in diameter. In each cable, therefore, there will
be 10,434 wires, with an ultimate or breaking strength
of about 20,000 tons, a total of 41,736 wires with
a combined strength of 80,000 tons. This means
that the four cables would be equal to lifting by a
direct vertical pull a fleet of eight warships of the
size of the armored cruiser “Brooklyn.” That the
cables should have such an enormous aggregate
strength will be fully understood, when we remember
that each square inch of section of the wire is required
by contract to have an ultimate strength of 100 tons.

Preparatory to stringing the wires of the main
cables four temporary footbridges will be erected
for the construction of each cable. Each pair of foot-
bridges will be thoroughly braced together, and also
at intervals there will be transverse footways connect-
ing the two pairs. The four footbridges will be
double-decked, the lower deck being about 15 feet be-
low the upper deck. The upper deck will be utilized
for making the thirty-seven strands of which each
cable is composed, and, as each strand is completed,
it will be lowered several feet to the position which
will be occupied by the finished cable.

The working platforms or footbridges, although
they are merely temporary affairs, will require four
cables, of an aggregate strength of 2,500 tons, to
carry them, and the cost of constructing these plat-
forms will be not less than $200,000. The stringing
of the footbridge cables will be carried out in a nov=zl
manner, as follows: A lighter, on which will be placed
the reels of cable, will be moored at the foot of the
New York tower. A line will then be attached to one
end of the cable, which will be hoisted to the top -of
the tower, carried over a temporary saddle, and down
to the New York anchorage, where it will be made fast.
The lighter will then be towed across the river and
the cable being paid out as it advances, and allowed
for the time being to lie upon the bottom of the
river. The end of the cable will then be drawn up
over the Brooklyn anchorage. When the four cables
have been swung, floorbeams will be laid across them,
and the planking and handrails will be put in place,
thus affording a continuous footway or working plat-
form from the anchorages up to the towers and across
the whole wide span of the river. After the cables are
completed they will be clamped with bands of steel
to which will be attached the suspenders from which
the stiffening trusses and floor will be hung. The cables
will be filled in with a protecting substance composed of
oil and pitch, etc., and then they will be completely
inclosed with half-round steel plates which will over-
lap each other so as to completely shed the rain water

and give a thorough protection against the weather.
— S+ @

THE RETIREMENT OF REAR-ADMIRAL HICHBORN.

The retirement of Rear-Admiral Philip Hichborn
cn account of age limit, which takes place on the
fourth of this month, marks the close of an official
life which has been most intimately associated with
the history of the United States navy, not merely in
connection with what might be known as the steam-
and-steel period, but also with that of the wooden hull
and sail-power. The retiring chief naval constructor
forms a link between the old and the new schools of
construction. His first practical experience in the
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navy consisted of five years of apprenticeship to the
government as a shipwright in the Boston navy yard,
where for a few years he acted as assistant secretary
to Admiral F. H. Gregory. After a course cf theoreti-
cal training in ship designing, Mr. Hichborn moved
to the Pacific coast, where we find him at Mare Island
as a journeyman shipwright, timber inspector, drafts-
man shipwright, and finally in 1862 as master ship-
wright, a responsible position for a young man but
twenty-three years of age. In 1869, seven years later,
he was appointed assistant naval constructor with the
rank of lieutenant. The following year he was ordered
to report to Portsmouth navy yard, where he super-
vised the building of the wooden steam vessel ‘“Essex,”
which, by the way, was recently refitted at the New
York navy yard and is now doing duty as a training
ship. 'In 1875 he received his commission as Naval
Constructor.

Mr. Hichborn’s connection with the new navy dates
from the year 1880, when he was selected to serve
as a member of the first Naval Advisory Board. In
1884 he made a tour of investigation of the navy yards
of Europe and on his return published a report on
European dockyards, the demand for which was so
great that Congress authorized the printing of two
editions. On his return from Europe he was ordered
to the Navy Department at Washington as Assistant
Chief of the Bureau of Construction and Repair,
and on July 12, 1893, he was appointed chief of the
same bureau, a position to which he was reappointed
four years later and from which, by virtue of age
limit, he now retires. For a more detailed account
of Rear-Admiral Hichborn’s life and work, we refer
our readers to an article in the current issue of the
SUPPLEMENT.

— - > — e ———
AERONAUTICAL CONGRESS.

REPORTED BY THE SPECIAL CORRESPONDENT OF THE SCIENTIFIC
AMERICAN.

The Congress of Aerostatics has been one of the most
interesting of the series held at Paris during the Ex-
position. It was presided over by M. Janssen, Director
of the Observatory of Meudon, in which the meetings
were held. The different governments sent official
delegates; those of the United States were Messrs.
Chanute, Gallice, Langley, Marvin, Rotch, Poéy, and
Zahm. The list of delegates included a great number
of names prominent in aeronautic and scientific work,
such as Aimé, Bereau, Bonaparte (Prince Roland),
Bruce, Saint Victor, De Dion, Giampetro, De Fonvielle,
Lieut. Hinterstoesser, Hammer, Count de la Valette,
Morani, Richard, Santos-Dumont, Tissandier, Tzerseleff
(Prince Dimitry), etc. The French army and marine
were represented by a number of delegates. The prin-
cipal address was delivered by M. Janssen, in which he
reviews the progress already made in aerostatics and
the results hoped for in the future. Since the last
Comngress, held at Paris in 1889, a considerable progress
has been made in the different branches. In France
and the leading nations the governments have taken
up the subject, and its importance in military opera-
tions is becoming more clearly recognized. If it is
considered that the armies are constantly increasing,
as well as the range of the arms of artillery and in-
fantry, a like extension of the theater of combat is

‘'to be predicted, and in consequence the use of balloons

will become indispensable, and these will be provided
with more powerful optical appliances. It must not be
forgotten that balloons play an important part in in-
dicating to the artillery the efficacy of its fire and the
corrections to be given. If, on one hand, it is pleasing
to record the progress which military aerostatics has
accomplished in the hands of the skilled officers
charged by their governments with the establishnient
and operation of these services, it must be acknowl-
edged that great desiderata still exist. In fact, if it
is possible to leave a besieged place almost with im-
punity, it is not the same for re-entering; it is to this
second phase of the question that the subject of the
direction of balloons is attached. Since 1889 the great
problem of the dirigibility of balloons has occupied
many workers, but it should be said that in spite of
the very interesting attempts, the question has not
made a decisive step. The experimenters are, how-
ever, still at work. M. Santos-Dumont is preparing for
the competition for the Deutsche prize of $20,000, and
Count Zeppelin is making a great effort with his
balloon of 360 feet on lLake Constance. Although the
question of dirigibility is the most important, it is
also of the greatest interest to improve the aeronautic
conditions, either as to remaining as long as possible
in the air or to rise to a great height. In this order
of facts may be cited the remarkable voyage of Count
de Castillon de Saint-Victor from Paris to Sweden,
where the balloon covered more than 800 miles, and
that of Count de la Vaulx, who kept his balloon in the
air for more than 30 hours without landing. M. Mallet
has made with the same balloon a tour of France last-
ing eight days, landing in different places. As regards
the altitude reached, the record has been made by M.
Berson, of the Meteorological Institute of Berlin, who
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has risen several times to a height of 28,000 feet, ex-
ceeding the highest summits of the Himalayas; it is
by the use of oxygen that M. Berson was able to sup-
port the rarefaction of the air at this great height.
Scientific ascensions have made great progress in Ger-
many owing to the initiative of the Society of Aerial
Navigation of Berlin, which is sustained by the liber-
ality of the Emperor. During the last five years the
number of these ascensions has reached no less than
seventy-five, and the results obtained have lately been
discussed in the extensive treatise of Assmann, Ber-
son, and Gross. But the heights attained by these
balloons carrying observers are necessarily limited.
Even with the use of oxygen, the observer must con-
tend with the depression which surrounds him, and
from which results an expansion of all the gases con-
tained in the system, which, in spite of the respiratory
reparation due to oxygen, may i1ead to death. M. Jans
sen then speaks of the scientists and aeronauts whose
loss is to be regretted, among others Eugene Godard,
originator of siege balloons, and from whom the author
obtained excellent counsels at the time of leaving Paris
the 2nd of December, 1870, during the siege with the
balloon “ Volta;” Hureau de Villeneuve, one of the
founders of the Society of Aerial Navigation; Gaston
Tissandier, Coxwell, and others. M. Janssen closes his
address by a review of the advantages which would
result from the mastery of the air and the effects this
would have upon civilization.

The Congress was divided into four sections, and in
each a number of interesting papers were read. The
following is a list of the sections and some of the
communications for each: Section 1. Aerostatics.
Aimé; dirigible thermosphere. Angelot; new system
of balloons. Dibos; signals from balloons at great dis-
tances. Giampetro; use of sails in direction of aero-
stats. Jaguaribe, new apparatus (velo-aerian). Rex-
nard; ascensional propeller. Zahm; theory of balloon
direction, etc. Section 2. Aviation. Ader; military
aviation. Alexander; force of helices. Bretonniére;
study of flying and aeroplanes. Canovetti; experiments
on the resistance of air. Herard; new propeller. Mor-
tureux; aerocycle with four wings. Rotch; use of kites
at Blue Hill, United States. Roux; study of the flight
of birds. Santi; aeroplanes, etc. Section 3. Instru-
ments. Assmann; scientific aerial voyages. Batut;
aerial photography from Kkites. Bouquet de la Grye;

aerial telegraphy from balloons. Bruce; luminous
balloons for military signals and exploration. Dibos;
project of exploring voyage in Central Africa. Rotch;

kite apparatus. Triboulet; method of triangulation by
panoramic apparatus, etc. Section 4. Legislation.
Formation of a scientific commission for the study of
aerostatic patents. De Villiers; role of military aero-
nauts in the Egyptian campaign. Pesce; aeronautic
and maritime rights, etc. A number of these papers,
which are of great interest, will be reproduced in full
or in abstract.

LOTUS POISON.

Messrs. Dunstan and Henry have recently read a
paper before the Royal Society, treating of the nature
and origin of the poison of the Lotus Arabicus. This
is a small leguminous plant, indigenous in Egypt and
the north of Africa. It grows abundantly in Nubia
and especially along the borders of the Nile, from
Luxor to Wadi-Halfa. It is known to the inhabitants
under the name of ‘““ Khuther;” the plants whose
grains are ripe serve as fodder, but at certain epochs
of its growth the plant is quite poisonous for horses,
sheep and goats, the poisonous properties are most
strongly marked in the young plant and continue up to
the time that the grains appear. As this plant has
caused considerable trouble to the civil and military
authorities of Egypt, a complete study of it has been
made at the Royal Institute of London, after the ma-
terial collected by Mr. E. A. Flayer, Director of Egyp-
fian Telegraphs. The dry plant is of a brilliant green
color anfl has the odor of freshly-cut hay. When wet
‘with water and ground, the leaves of the plant give
off a considerable quantity of hydrocyanic acid. This
quantity is a maximum in the plant just before or just
after flowering. It is found that the prussic acid
comes from a crystalline yellow glucoside, having the
formula O.. H,, NO,, which is called lotusine by
the experimenters. Under the influence of an enzyme,
also contained in the plant, the lotusine is trans-
formed into prussic acid. sugar, and a new yellow col-
oring matter, called Ilotoflavine. The action takes
place also under the action of acids, but is produced
only slowly with emulsine and not at all with dias-
tase. The experimenters propose to call the new en-
zyme lotase: it seems to be distinct from all the
others known. Its activity is nullified by the action
of alcohol, and it has but little action upon amygda-
line. The old plants contain lotase, but not lotusine.
The sugar formed by the action is identical with or-
dinary dextrose. The lotoflavine has a composition
which corresponds to the formula C,;H,,0,. It belongs
to the class of pheno-y-pvrones; it is a dihydroxychry-
sine, isomeric with luteoline, the yellow coloring mat-
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ter of the Reseda luteola. The decomposition which
is produced when the lotase is put in contact with the
lotusine, this taking place when the plant is ground
with water, is represented by the following reaction:
C..H,,NO,, (lotusine) + 2H.0=C,; + H,,0, (lotoflavine)
+ HCN + C,H,,0, (dextrose). Hydrocyanic acid is
found in small qrantities in many plants, and accord-
ing to Treub and Greshoff it is often present in the
atmosphere. The only glucoside well known at pres-
ent which produces this acid is the amygdaline of bit-
ter almonds, which, under the influence of emulsine,
also contained in the almonds, forms dextrose, ben-
zaldehyde and prussic acid. This new glucoside pre-
sents, therefore, a great scientific interest.
e —————
ESTIMATION OF TUNGSTIC ACID IN ITS ORES.

Carrying out the method recommended by Blair
in his ‘“Chemical Analysis of Iron,” page 264, Mr.
Herbert M. Shilstone made a large number of tungstic
acid determinations in wolfram and scheelite ore
concentrates for the American Tungsten Mining and
Milling Company, of Long Hill, Conn., a few months
ago, and found the following methods very satis-
factory, accurate results having been obtained without
excessive care or unusual precaution.

For the analysis of wolfram he proceeds as follows:
The ore concentrate is very finely pulverized and
passed through a No. 13 bolting cloth. From 0.3 to
1.00 gramme is weighed and brushed into a small

' beaker, nitric acid is added, the beaker covered, and
the whole digested or heated on the water bath for
one-half hour. Hydrochloric acid is now added, and
the digestion continues until the ore concentrate is
thoroughly decomposed. It is generally left on the
water bath all day. It is necessary to replenish the
nitric and hydrochloric acids during the digestion, re-
taining about 25 cubic centimeters of solution in the
beaker all the time.

When the ore concentrate appears to be pertfectly
decomposed it is evaporated to dryness on the water
bath (a higher temperature is not desirable), is then
redissolved with hydrochloric acid and evaporated
down again, redissolved again with hydrochloric acid,
diluted with water, filtered, washed thoroughly with
acidulated water and then with alcohol. The tungstic
acid now remains on the filter along with the unde-
composed silica, etc.

It is treated on the filter with ammonia, the filtrate
allowed to run into a platinum dish, then evaporated
to small bulk, and excess of ammonia added, filtered
again if necessary into a platinum crucible, evaporated
carefully to dryness, heated gently to drive off the
ammonia and finally ignited at a high heat. Cooled
and weighed as tungstic acid.

If the ore.concentrate is not thoroughly decomposed
in the first case, the residue from the first filter must
be redigested with acids, treated as before and the
result added to the first.

For scheelite he uses a fusion method (as per
Fresenius’ Zeitschrift, 29, pages 104, 105), which he
finds gives results as accurate and is more rapid in
operation.

From 0.3 to 1.00 gramme of the finely powdered
ore concentrate is mixed with about 10 grammes of
equal parts of soda and potash carbonates and fused
in a 2-ounce crucible for two hours; the crucible is
now given a circular motion so as to coat the inside
with the melt, and then chilled by immersing in a
beaker of cold water, without letting the water in the
top of the crucible. When cool the melt probably will
crack away from the sides of the crucible; if not, the
crucible must be laid on its side in a small beaker
just covered with water and digested on the water
bath until the melt is dissolved. The crucible is
washed thoroughly and the washings run into the same
beaker; it is better to rinse the crucible finally with a
dilute soiution of hydrochloric acid which must be kept
for further use. Continue the digestion of the melt
until it is thoroughly decomposed and the soluble
tungstate of soda dissolved in the hot water, filter
off the undissolved residue and wash thoroughly with
hot water.

The acid washings of the crucible are now added to
about 200 cubic centimeters of a 25 per cent solution
of hydrochloric acid and brought to a boil, the filtrate
containing the tungstate of soda is added slowly
and constantly stirred, and the beaker is kept cov-
ered to avoid loss by spitting as much as possi-
ble. A precipitate of tungstic acid will be thrown
down if there is an excess of acid; if not a further
addition of boiling hydrochloric acid must be added
until it gives an acid reaction with litmus paper; the
boiling is continued for one-half hour, the beaker re-
moved from the fire and allowed to stand twelve hours
in the cold. Filter off as much of the supernatant
liquid as possible, never filling the paper more than
half full, add a little water and a few drops of nitric
acid to the precipitate and transfer as carefully as
possible to r, taking all precautions. For a
very fine pr-- mop out beaker and wash pre-
cipitate unti - 1shings are no longer acid, dry
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in the air bath at 110 deg. C., remove the precipitate
from the filter and ignite the filter paper, moisten
the ash with a few drops of ammonium nitrate and
ignite again, add the precipitate of tungstic acid, ignite
first at a low heat and finally at a high temperature,
cool and weigh as tungstic acid.

At

THE HEAVENS IN MARCH, 1901.
BY HENRY NORRIS RUSSELL, PH.D.

This is another uneventful month from an astronomi-
cal standpoint. Of all the planets only Mars is visible
in the evening sky; and so we may well devote part
of our time to the consideration of the strange mark-
ings on his surface, as was promised a month ago.

These objects, the so-called “canals,” were discovered
by the Italian astronomer, Schiaparelli, about fifteen
years ago, and have since been seen so frequently,
and by so many observers, that there is now no doubt
of their reality. They appear, under favorable con-
ditions, as fine straight dark lines running across the
ruddy parts of the planet’s surface—the so-called
continents—in all directions. Their actual width must
be 40 or 50 miles at least, since a narrower line would
hardly be visible at so great a distance. Many of
them reach the “seas’ just at the head of some bay
and frequently three or more converge accurately
to a single point. Most remarkable of all, a large
number of them have, at certain times, been seen
“doubled,” the single line being replaced by a pair
of parallels, two or three hundred miles apart, and
this duplication seems to follow the course of the
Martian seasons. When the air is unsteady, the canals
appear as faint, ill-defined streaks; and some of the
ablest observers have never seen them otherwise.

They are very difficult objects to observe, but never-
theless, the facts of observation have accumulated far
more rapidly than satisfactory explanations for them.
They can hardly be rivers, because they are quite
straight, and frequently run from one sea to another.
It has been suggested that they are cracks in the
planet’s surface, but though this accounts for their
straightness, it hardly explains the regularity of their
arrangement, and much less their duplication.

A mere glance at one of the recent drawings of Mars
suggests with great force another hypothesis—namely,
that the canals are artificial structures of some sort.
But here again we meet with serious difficulties. Why
should an artificial waterway be fifty miles wide?
And how can their doubling be accounted for?

Perhaps the best of existing theories, and certainly
the most stimulating to the imagination, is that pro-
posed by Mr. Lowell and his fellow-workers at his
observatory in Arizona, who have devoted a great
deal of attention to the subject. He regards the dark
greenish portions of Mars’ surface as areas covered,
not with water, but with vegetation, while he believes
the ruddy areas to be deserts. The planet’s surface
is evidently pretty flat, as mountain ranges, if present,
would be conspicuous, just as they are on the moon.
According to Mr. Lowell, there is much less water
on Mars, in proportion to his surface, than on the
earth, and much of it is frozen up in the polar ice-caps
during the Martian winter. As the ice melts in the
spring, the water floods the lower lying regions of
the surface—the ‘“seas”—and keeps them green and
flourishing. The canals are artificial watercourses,
built to carry off the water where it is needed. On
each side of them is a strip of irrigated land, bearing
the same relation to them that Egypt does to the Nile,
and it is this belt which is wide enough to be visible
from the earth. The duplication of the canals is ac-
counted for by the ingenious idea that, for some rea-
son, the Martians cut the water off from the central
part of this strip first, so that it dries up while the
edges are still green.

Mr. Lowell has a good many other facts to back
up his theory. One of the most important is that he
has seen a number of the canals prolonged upon the
“seas.” It is hard to see on the old theory how a
canal could be dug in the ocean, but there is nothing
very remarkable in a belt of dense vegetation near an
irrigating canal in a sparsely grown tract. There are
also many instances of seasonal change among the
canals, and certain parts of the seas, which bear out
his theory.

There is, however, something to be said on the other
side. The regularity of the arrangement of the canals
may be more apparent than real. When several faint
lines near the limit of visibility are nearly straight,
and intersect near the same point, the figure which
they present, seen as it is only by glimpses when the
air is steadiest, is very likely to be drawn by even
the most careful observer as composed of straight
lines, intersecting exactly in one point, so that too
much stress must not be laid on the published draw-
ings.

There is also a controversy in the astronomical
world as to the reality of the doubling of the canals.
Prof. W. H. Pickering has pointed out that lines a
little out of focus are often seen double. Any one
may verify this by following his directions. Draw
a few fine dark lines on a piece of paper; place them
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three or four feet from the eyes, close one eye, and
look with the other at the finger held a foot or less
from the face. The lines will appear distinctiy double.
Of course he does not deny that observers have
focused their telescopes properly; but the eye when
tired with long or careful gazing may, and often does,
alter its focus suddenly and almost arbitrarily. This
explanation is, however, strenuously opposed by many
observers and the question is by no means settled.

Another objection of a different kind raised against
the vagetation theory is that Mars receives much less
heat from the sun than the earth does, and, unless he
has much more internal heat, it is hard to see how
his ice-caps can be so much smaller relatively than
the earth’s. Other substances might freeze and melt
in the same way; the polar caps might be of frozen
carbon dioxide, or even frozen in as far as their tele-
scopic appearance is concerned.

So at present we can only say that no completely
satisfactory theory of the condition of Mars’ surface
has been advanced, much less demonstrated, although
those which assume the presence of intelligent life
on the planet will always remain the most attractive
to the imagination.

THE IEAVENS.

The western sky still contains the familiar winter
constellations. Along the Milky Way lie Cassiopeia,
Perseus, Auriga, Gemini, Canis Minor and Canis
Major; and west of it the most conspicuous groups
are Orinn and Taurus.

At our chosen hour of 9 P. M. on the 15th Ursa
Major is well above the pole. Besides the Dipper
one can easily recognize the group of stars nearer
Capella which form the animal’s head, and the three
pairs of small stars, almost in a straight line, which
lie to the southward above Leo, and mark its paws.
In the northeast are Bootes and Corona Borealis, and
farther south is Virgo. Leo, identified by the con-
spicuous ‘“sickle,” with Regulus at the end of its
handle, is approaching the zenith. Between Regulus
and Procyon, a small group forms the head of Hydra,
whose body is marked by a long line of rather in-
conspicuous stars extending eastward beyond the hori-
zon.

TIHE PLANETS.

Mercury is evening star till the 7th when he passes
between us and the sun and becomes a morning star
once more. He will not be visible to the naked eye
till near the end of the month, when he rises over
an-hour before the sun. On the afternoon of the 12th
he is in conjunction with Venus. Venus is still morn-
ing star, but is now so nearly behind the sun, that
she rises but forty minutes earlier on the 1st and
only twenty minutes before him at the month’s end.
Mars is conspicuous in the east in the early evening,
and passes the meridian about 10 o’clock in the middle
of the month. 1e is beginning to recede from the
earth, but is still very bright. Jupiter rises about
2:30 A. M. on the 15th, Saturn about 3 o’clock, and
Uranus a little before one. Neptune is still in Taurus,
setting about midnight.

TIIE MOON.

Full moon occurs early on the morning of the 5th,
last quarter on the forenoon of the 13th, new moon on
that of the 20th, and first quarter on the night of the
26th. The moon is nearest the earth on the 20th, and
farthest away on the 8th.

She is in conjunction with Mars on the morning of
the 4th, Uranus on the evening of the 12th, Jupiter
on the afternoon of the 14th, Saturn the next morning,
Mercury on the night of the 18th, Venus on the after-
noon of the 19th, Neptune on the morning of the 26th
and Mars once more on the evening of the 30th.

On the night of the 20th the sun enters the sign of
Aries, and spring begins.

Oyster Bay, January 21, 1901.

—_—ee N —
MUSICAL SOUNDS FROM THE ELECTRIC ARC.

Mr. W. Duddell, an electrician of London, has dis-
covered a method of producing musical sounds from
the electric arc, and recently gave a lecture upon these
investigations before the London Institution of Elec-
trical Engineers. It is only the solid carbon, that
which is homogeneous in its nature, that is capable of
producing these unusual sounds. The cored carbons
are absolutely silent. Not only is it possible to obtain
musical soundé, but they may be varied so as to pro-
duce a tune, and to exemplify his thesis, the inventor
played a popular air. The variations in the sounds are
accomplished by a by-pass or shunt placed across the
carbons, and which have the same effect as the fingers
and keys upon a flute. Mr. Duddel], in the course of
his lecture, arranged four arcs in series to increase the
intensity of the sound, and by varying the self-induc-
tion and capacity in the shunt circuit by means of a
keyboard, of two octaves, produced his tune. The key-
board may be placed at any distance from the lamps
without depreciating the musical effects emitted by the
arcs. 'The inventor has also requisitioned the electric-
light arc for receiving telephonic messages transmitted
from another point of the building.
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AN AUTOMATIC REDUCING VALVE OF NOVEL FORM.
In order to control the flow of illuminating gas, or
of compressed air used as a motive agent, or of any
fluid under pressure, a highly sensitive valve is re-
guired which automatically maintains a constant cur-
rent. As a highly efficient type of such valves we
have selected for illustration the very ingenious device
made by the Automatic Reducing Valve
Co., 125 La Salle Street, Chicago, Ill.

The vaive comprises essentially a pres-
sure-chamber, provided with an inlet
and an outlet; a closure for the inlet;
and a spring-pressed diaphragm controli-
ing the closure.

As shown in one of our illustrations,
the closure consists of a carrier, in one
side of which a single large elastic roller,
A. is mounted, and in the other side of
which two small metallic rollers, B, are
journaled. The large rubber roller serves
as a valve for the inlet; while the two
small rollers serve primarily as anti-
friction devices to facilitate the move-
ment of the carrier.

Mounted on the carrier is a flexible
diaphragm, C, clamped in place by a cap
threaded on the pressure-chamber and
utilized to regulate the inflow of gas.
Within a tube screwing in the cap a
coiled spring is inclosed, which bears
upon a plunger projecting from the car-
rier and upon a disk secured to a screw-
shaft formed on a milled head. The disk
is provided with a pointer projecting
through a slot in the tube and playing
over a scale. By turning the milled head the pressure
of the spring on the carrier-plunger can be varied.

Whatever may be the pressure within the tank or
pipe to which the device is applied, the roller, A, will
close the inlet, the pressure being sustained or sup-
ported by the carrier and its rollers, B. Upon turning
the milled head, the spring is made to press upon the
carrier-plunger, so that the roller, A, is moved to un-
cover the inlet, and to allow an amount of gas to pass
which is proportionate to the degree of compression of
the spring. When the pressure becomes excessive, the
diaphragm, C, will be forced outwardly, thereby mov-
ing the carrier and causing the roller, 4, to close the
inlet. When the pressure falls again the diaphragm
moves the roller, A, away from the in-
let.

The novel feature of this reducing
valve is the rolling closure, which is far
more delicate in its opera ion than the
ordinary sliding closure. For it is evi-
dent that as the roller, A. moves the in-
lets are opened or closed in a constantly
increasing ratio. Hence a very slight
movement of the diaphragm is so con-
siderably multiplied at the roller, that
the least increase or decrease of pres-
sure is sufficient to close or open the
inlet.

Another pre-eminent feature of this
valve is its ability to maintain auto-
matically a uniform low pressure inde-
pendent of the varying high pressure.

— e
THE LARGEST CAMERA IN THE WORLD.

Photographic progress has been so
rapid in the last few years that we have
arrived at the point when we are not
surprised at any new developments
in processes, but the idea of a negative
8 by 10 feet, or 96 by 120 inches, is cer-
tainly startling. The camera which we
illustrate is by far the largest ever con-
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outside covering of heavy rubber, each fold being
stiffened by a piece of whitewood a quarter of an
inch thick. It was then lined inside with heavy
black canvas and an additional lining of thick
black, opaque material. In the construction of this
bellows over 40 gallons of cement, two bolts of
wide rubber cloth and 500 feet of quarter-inch white-

AN AUTOMATIC REDUCING VALVE,

wood were used. The bellows is divided into four
sections, as shown in our engraving, and between
each section is a supporting frame mounted on
small wheels which run on a steel track; the back
supporting the plate-holder is operated as easily as
in an ordinary camera. The instrument has double-
swing front and back and at the rear is a small track
on which two focusing screens are moved back and
forth like a sliding door. The plate-holder is of the
roller-curtain type. This curtain contains about 80
square feet of ash % of an inch thick, and is lined
with three thicknesses of light-proof material. Over

ten gallons of cement were used in the construction of
this curtain, and it is mounted on a ball-bearing roller.

CAMERA AND PLATEHOLDER.
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Ball-bearing rollers are also mounted every 2 inches in
the grooves in which the edge of the curtain slides,
thereby reducing the friction to almost nothing. The
weight of the camera is 900 pounds and the plate-
holder when loaded weighs 500 pounds, making the
total weight 1,400 pounds. The camera is so con-
structed that after a long journey the plate may be
dusted in a unique manner. The holder is
put in position, the large front board, or
front door, as it may be called, is swung
open; the operator passes inside, the door
is then closed and a ruby glass cap is
placed over the lens, the curtain sW@de is
drawn and the operator dusts the plate
in a portable dark room, after which the
slide is closed and he passes out in the
same way as he entered.

The Zeiss lenses for this camera are
the largest photographic lenses ever
made, one heing a wide angle lens with
an equivalent focus of 51 feet and the
other being a telescopic rectilinear lens
of 10 feet equivalent focus, the latter
being the one used in taking the photo-
graph of the Alton Limited.

Early one morning last spring the cam-
era was transferred from a padded van to
a flat car, and the start was made for
Brighton Park, at which point the first
exposure was made. The services of no
less than fifteen men were required. The
day was clear and a perfect negative was
secured after an exposure of two and a
half minutes, on a Cramer isochromatic
plate, this special plate being used to pre-
serve the color value of the train. The first three prints
were sent to the Paris Exposition. One of them was
placed in the railway section, another was hung in the
photographic section, while a third was accorded a
place of honor in the United States government build-
ing. The stir which the immense picture created in
Paris is shown by the fact that affidavits were required
before the Exposition officials consented to label the
exhibit the largest photograph ever made on one plate.
The picture of the Alton Limited was to visitors at the
Paris Exposition what the exhibition of English trains
was to Americans at the World’s Fair, Chicago.

BoAT For SouTH PorAR ExpPEDITION.—The ship which
is to be used in the coming South Polar
expedition, organized under the pat-
ronage of the Emperor William, is now
being built at the Howaldt works at
Kiel. The boat is to be 150 feet long
and 36 feet maximum width. It will
be provided with a triple covering of
wood no less than 30 inches thick; this
has been found necessary in order to
resist the pressure of the ice. It will
have no port-holes or windows. At
the start the coal provision will be 400
tons and this is to be replenished at
Capetown and Kerguelen by coaling
vessels which will go to meet the ship.
A full rigging of sails will be provided,
besides the engine, and a speed of 7
knots an hour is allowed for. The ex-
pedition will include four scientific
men, and for these two laboratories will
be provided, which will be fitted up
with the best available instruments.
The personnel includes 5 officers and
a crew of 20 men. The boat is to take
along a captive balloon and 50 Siberian
dogs for the sleighs; the kennels for
the dogs are placed on deck. It is ex-
pected that the boat will be finished

structed, and in all probability it will
hold this distinction for many years to
come. During the summer of 1899, the
workmen at the Pullman Works at Pull-
man, Ill., were busy building two trains,
the plans for which differed materially
from anything which had hitherto been
built. These trains were for the Chi-
cago and Alton Railway, and they were
to be the handsomest trains in exist-
ence. The company desired fine photo-
graphs for exhibition at the Paris Ex-
position and elsewhere, and Mr. George
R. Lawrence, their photographer, was
requested to build the largest camera
in the world, especially to photograph
the “Alton Limited.” Mr. Lawrence
was given carte blanche, and in two and
a half months the great camera was
completed. It was designed and built
in Chicago and it is finished throughout
in natural cherry. The bed is com-
posed of four 2 by 6 inch cherry beams,
and is about 20 feet long when fully ex-
tended. The bellows is made with an
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“ FOCUSING ”» THE CAMERA,
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by May 1, 1901, and that the expedition
will be enabled to start for the South
Pole in the early part of next August.

<o
ag

AN EXPEDITION TO LABRADOR—A geo-
logical and geographical expedition to
Labrador, Iceland and Greenland is be-
ing planned for the coming summer.
Last summer five Harvard men went
to Labrador with Dr. R. A. Daly, of the
University Museum. This year’s ex-
pedition will also be in charge of Dr.
Daly, and will be larger than the previ-
ous one. The expedition will embark
on a large steamer, and sixty men will
probably be members of it, including
students of geology, geography, botany,
zoology, mineralogy, and all branches
of natural history. The expedition will
visit Iceland and the glaciers of West
Greenland. A hunting party will be
landed on the west coast of Greenland
and in Labrador. The expedition will
start June 26, and return September
20.
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THE POTTER OF “O0LD BERRY” AT THE EXPOSITION.

The tools of the potter have remained the same
through ages, says Lectures pour Tous. It may be said
that they are as old as the world. This is doubtless
because, in their simplicity, they are admirably adapt-
ed for the use for which they are designed. The Egyp-
tian potter who lived 2,000 years before Christ made
use of nearly the same lathe and of the same wheel
that was employed by the potter who was installed in

THE POTTER OF “OLD BERRY.”

that part of the Exposition reserved for the exhibit
of the French provinces of “Old Berry.” A placard
that swung from a nail in front of the shop gave the
name of its occupant as:

“Alaphillipe, dit Charliton.

Potier,-4 Verneuil (Indre).”

Upon entering, the potter was seen seated upon a
wooden bench, in his shirt sleeves, and in trousers
soiled with clay. He was in the act of working upon
the wheel of his lathe (which was actuated with his
foot) a large ball of clay that had previously been
tempered with water and kneaded in such a way as to
form a very homogeneous mass. Giving the wheel a
rotary motion, he seized the ball of clay between his
fingers, under the pressure of which it was seen to
elongate, turn around, and assume thousands of varied
forms. It became successively a pot, a cup and a
slender flagon, and then again a large-bellied pot. It
was with this last creation that he stopped. Then he

arrested the motion of the wheel, detached the object_

with a spatula, and
added handles to it.

After allowing it to
dry for two or three
days, he glazed it with
a mixture of ashes
and clay, and baked it
for thirty-six hours in
a kiln. Such pottery,
when finished, is some-
what dull of aspect,
but excellent for do-
mestic purposes. The
potter avoided giving
it that brilliant aspect
that attracts the pur-
chaser, since to that
effect it would have
been necessary to em-
ploy harmful sub-
stances.

A New Grain,

A new grain which
has been grown to a
limited extent in Man-
itoba this year is
called spelt. It is said
to be a Russian grain,
and is ground in that
country and in Ger-
many. The seed was
obtained from a for-
eign settlement in Da-
kota. It was sold in
Winnipeg last summer
to a number of farm-
ers, and they all speak
favorablyof it. Though
the season was a try-
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ing one, it produced good crops, as much as 50 bush-
els being obtained from one bushel of seed. It is
claimed that spelt produces a heavy crop, is easily
grown, and stands drought much better than most
other grains, that it ripens early,and makes a superior
feed grain for animals. The straw is also said to be
better for feed than straw of other grains grown in
Manitoba.

POD CORN.

Our engravings represents the sacred corn grown
by a North American Indian tribe, the Abenikis. We
are informed by the Division of Botany of the United
States Department of Agriculture that this corn is
well known under the name of pod corn, Zea tunicata.
It has several vernacular names, such as California
corn, cow corn, Egyptian corn, forage corn, husk corn,
Oregon corn, primitive corn, Rocky Mountain corn,
stock corn, in Africa ‘“manigette,” and in Buenos
Ayres “pinsingallo.”” Each grain is completely cov-
ered by a separate husk. This kind of corn is not
commonly grown, but our ordinary varieties, espe-
cially flint corn, often have one or more kernels cov-
ered with a separate husk. In rare instances, nearly
all of the kernels on some ears have been covered in
this manner. The origin of this corn, like that of our
ordinary cultivated varieties of Zea mays, is not def-
initely known, but it is supposed to come from the
region of Mexico or tropical America. In 1623 Bauhin
obtained seed of Zea tunicata which was said to have
come fromr Africa, but it is not at all probable that
this plant is native on the eastern hemisphere. An
account of this corn is contained in Bulletin 57 of the
Office of the Experiment Stations of the Department
of Agriculture.

O

EXCAVATIONS AT NIPPUR.
BY REV. ALBERT T. CLAY. PH.D.

The University of Pennsylvania in 1888 sent out
an expedition to excavate Nippur, an ancient city of
Babylonia. It is situated midway between the Tigris
and Euphrates, about fifty miles to the southeast of
Babylon. All that remains of the city is an extensive
group of mounds, which rise on an average of about
sixty feet above the plain. The mounds represent
the accumulations of millenniums, the lowest stratum
of which is found thirty feet below the present level
of the plain, owing to the gradual filling in during
the past ages.

For eleven years, including interruptions, thé “death-
like stillness” which brooded over this ancient city
(the probable site of Calneh, Genesis, 10: 10) with its
treasures of long-forgotten millenniums has been dis-
pelled, and the place has been the scene of much
activity on the part of the American expedition.
Though much has been accomplished in the laying
bare of ancient buildings and the gathering of the
exceedingly rich harvest of antiquities, yet at the
present rate of operations, although on an average
several hundred Arabs have been employed, it will
require fully one hundred years to excavate thorough-
ly this ancient city.

-
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The staff of the recent campaign, which has been
the most remarkable for the richness of its finds and
for the importance of its far-reaching results, con-
sisted of Prof. H. V. Hilprecht, Ph.D.,, D.D., LL.D.,
Scientific Director: J. H. Haynes, Sc.D., Field Di-
rector; Messrs. Valentine Geere and Clarence Fisher,
architects. Concerning the results of the campaign
Prof. Hilprecht has been able to report that the most
sanguine expectations have been realized.

City Wall.—Several years ago a trial trench was cut
through the wall of the city, but recently a con-

SACRED CORN GROWN BY A NORTH AMERICAN
INDIAN TRIBE (ABENIKIS).

Eachgrain is completely covered by a separate husk.

siderable portion of the wall was thoroughly ex-
cavated. It was ascertained that the first wall was
built in the early pre-Semitic period (prior to 4000
B. C.). Upon this structure Naram-Sin (3750 B. C.)
raised up his wall to a considerable height, using the
characteristically large bricks of his period. Upon
the remains of this splendid structure lie the bricks
of Ur-Gur (2800 B. C.). The uppermost stratum
contained the remains of a Jewish settlement, belong-
ing to the late period. Rooms or shops for traders
were built on the inside of the wall. From business
records discovered Prof. Hilprecht infers that they
were occupied during the third millennium before
Christ.

The great city gate, known as abullu rabu in the in-
scriptions, which was sought for, was discovered. It
had been built originally by some pre-Semitic builder
in a very substantial manner, who laid up his bricks
in bitumen. It has three divisions or entrances; the

one in the center,

THE STAGE TOWER OF THE TEMPLE OF BEL—WORKMEN ON THE TEMPLE OF SARGON.
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which was the larges”,
was for animals, those
on either side were for
the people. While the
whole structure was
considerably above the
plain, approachable by
a gradual ascent, the

middle entrance was
lower than the side
passageways, Wwhich

were reached by steps.

Pre-Semitic Palace.—
In tracing the southern
limits of the city a
large palace of the pre-
Semitic period (prior
to 4000 B. C.) was dis-
covered. No mound
marked its site. It was
clearly below the pres-
ent level of the plain.
Only one facade of the
building was cleared.
It is nearly six hundred
feet long, built with
two stories, having
small windows near
the ceilings. A large
open terra-cotta vase,
several tablets of the
earliest known period,
a substantially con-
structed well, and
many other antiquities
were discovered. Prof.
Hilprecht is of the
opinion that the com-
plete excavation of this
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enormous palace will reveal many important antiquities
as bronze and marble statues of the type of those dis-
covered at Tello by De Sarzec. The fact revealed
in connection with these and other investigations is
that the city in\the earliest known period had the
same enormous extent as in the late Neo-Babylonian
period, and the territory embraced within the walls
was at that time more fully occupied.

Temple of Bel.—One of the highest points of Nippur
is the conical mound, called Bint-el-Amir (‘‘daughter
of the prince”) by the Arabs who live in the neigh-
borhood. It rises about 95 feet above the plain and
covers the ruins of the ziggurrat Imkharsag, the
stage-tower of the temple Ekur. About the tower on
all sides are the buried rooms and collapsed walls of
the temple proper. Considerable time in the past has
been devoted to the excavation of this structure. The
uppermost stratum of the mound, not unlike nearly all
the others examined, was found to be a cemetery, where
in the period from about 200 A. D. the residents of
Nippur buried their dead over the place where their
ancestors worshiped their gods. Beneath this stratum
were found the operations of those who built during
the Parthian period, when a complete change in the
form and character of the structure was made, upon
which Prof. Hilprecht will write in the near future.

Beneath this structure was found the temple that
had been built by Ashurbanapal (668-626 B. C.).
‘Whether out of his great regard for the Temple of Bel,
or for some political reason we do not know, but this
Assyrian monarch restored and greatly enlarged the
temple which had existed prior to his time.

The next great builder, going backward in the order
of time, was Kadashman-Turgu (1250 B. C.). The
work of Kurigalzu, Bur-Sin II., Ishme-Dagan, Bur-Sin
I, Ur-Ninib and Dungi, of the third pre-Christian
millennium was also cleared away after being ex-
amined in all details, when the ziggurrat as it was seen
in the time of Ur-Gur (2800 B. C.) was laid bare.

On the ruins of what preceded him Ur-Gur built a
large pavement or platform, on which he built his
temple and ziggurrat. The base of the latter formed
a right angled paral-
lelogram 200 feet long
by 130 feet wide. It
was built with three
stages or stories, the
lowest being 21 feet, the
second 13 feet high,
while the third was so
much ruined that it
was impossible to se-
cure its original di-
mensions. In their
primitive conception
the Babylonians spoke
of such temple-towers
as ‘“reaching unto the
heavens.” Though they
were not very lofty, yet
in this very level coun-
try they had an impos-
ing and mountain-like appearance. Surrounding this
complex was built an immense wall called Imgur-Bel,
or the inner wall of the city.

About eight feet below the level of Ur-Gur’s pave-
ment was found another consisting of two layers of
burned bricks. They were 20 inches square by 4 inches
thick, most of which were stamped with the legend
“Naram-Sin, builder of the temple of Bé&l,” while a
few were stamped with his father’s name ‘“Shargani-
shar-ali (Sargon) King of Accad, builder of the
temple of Bél.”

Until recently these rulers, who lived about 3800
B. C., were regarded as legendary characters, largely
on account of their great antiquity, but the excavations
revealed the fact that the founding of the temple was
several thousand years prior to their time. Down the
excavators went through ‘“the accumulations of débris
from ruined buildings, partly preserved drains, broken
pottery and many other remnants of human civiliza-
tion” not less than 31 feet before virgin soil was
reached. Above Naram-Sin’s pavement were 36 feet
of accumulations, representing over 4,000 years of
Babylonian history. Below this pavement were 31 feet
representing a period, how long? There are no rea-
sons to think that the accumulations were more rapid
prior to that period than later, and to add Prof. Hil-
precht’s words, “I do not hesitate, therefore, to date
the founding of the temple of Bél and the first settle-
ments in Nippur somewhere between 6000 and 7000
B. C., possibly even earlier.”

Belonging to the temple at different periods prior to
Sargon’s time were found in this early strata an
altar covered with ashes of animal sacrifice; several
large sacrificial vases made of terra-cotta; a perfect
keystone arch, hitherto considered Roman, and many
other interesting works of antiquity in bronze, stone,
and clay.

To this early period belong the fragments of in-
scribed vases of about a dozen Babylonian rulers
which have been translated by Prof. Hilprecht, and
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again introduced by him into Babylonian history. The
vases were used in the temple service for centuries
until the time the Elamites went through the land
under Kudur-Nakhundi (about 2285 B. C.), who sacked
the temples, carried off to Elam what appeared favor-
able in their eyes, broke up and scattered what they
did not desire. At that time the Temple library and
other buildings were destroyed. Some cities were
never rebuilt after this invasion. Nippur never fully
recovered after this vandalism of the Elamitic hordes.

Temple Library.—On his first visit to the mounds
of Nippur, about eleven years ago, Prof. Hilprecht
pointed out the place where he thought the temple
library ought to be found. In that identical place the
library was found. During the recent campaign a por-
tion of the mound was carefully excavated in addition
to what had been cleared formerly. Altogether there
have been taken thus far from the rooms of the library
about 25,000 tablets, mostly unbaked. As only about
one-twentieth part of this extensive group of hills
has been excavated, in view of the peculiar topo-
graphical indications and the history of the temple,
Prof. Hilprecht estimates the probable number of tab-
lets yet buried in the library to be from one hundred
to one hundred and fifty thousand. They are almost
entirely of a didactic character, and belong to the
third millennium before Christ. Of the manifold
character of the tablets only an exhaustive examina-
tion can give a clear idea. Ledges or shelves were
built in the walls of the rooms, upon which the tablets
were laid in rows. As stated above, the Elamites
threw the building into ruins the century prior to
Abraham’s birth. The importance of this find can
scarcely be estimated at the present time, as it will
throw so much light upon the history of this early
period.

Court of Columns.—Considerable time has been de-
voted in former years to the excavation of the so-called
“Court of Colummns.” It is situated on the western
side of the Shatt-en-Nil in an upper stratum of the
highest mound. It belongs to the late occupation of
Nippur, about 300 B. C., as determined by Prof. Hil-

MOUNDS AT NIPPUR.

precht. It was a government building. There were
many rooms on three sides of the building around an
open court of columns. Some of the rooms were used
for the storage of grain and other kinds of merchan-
dise, doubtless representing the tithes or taxes of Nip-
pur’s inhabitants. Architectural plans of this build-
ing as well as the others excavated have been prepared
by the architects who accompanied the expedition.

Additional Results.—Important inscriptions on clay
and stone belonging to all periods of Babylonian
history were found during the last campaign in great
numbers. In removing the upper stratum of mounds
over one thousand sarcophagi, mostly of the slipper-
shaped pattern characteristic of the late period (300
B. C. to 700 A. D.) were opened. In these were found
gold and silver jewelry in the shape of bracelets,
finger rings, nose rings, brooches, clasps; also pot-
tery and many other things. Quite a number of rep-
resentative specimens of the different burial modes
were preserved for exhibition in the museum. Seals
and seal cylinders, such as the Babylonians used in
their business transactions; several hundred inscribed
Hebrew and Mandaic bowls, showing the influence
of Babylonian wizardry upon the Jews who continued
to live at Nippur as late as 700 A. D., great numbers
of vases in enameled and plain pottery, images of
gods; playthings in terra-cotta; bass-reliefs, weights;
utensils and coins in bronze and iron, etc., were found.
Another important feature was the studying of all
types and forms of pottery with a view to determining
the age of many specimens excavated in former years.
As regards portable antiquities of every description
having special archaological value for the restoration
of Babylonian history this expedition stands promi-
nently in the lead of those at the present time engaged
in Babylonia.

These are a few of the important finds without men-
tioning the numerous minor facts ascertained, and
the many questions solved through the personal inspec-
tion and study of Prof. Hilprecht while in the trenches

© 1901 SCIENTIFIC AMERICAN, INC.

MARcH 2, 19o1.

which have important bearing upon the religious ideas
and customs of the daily life of the Babylonian peo-
ple, upon which he will write in the near future.

What science owes to the labors and undertakings
of all on the staff and the unselfish generosity and
interest of the gentlemen who furnished the means
to carry on the work can only be properly estimated
by posterity. It is expected at no distant date to
resume the operations in this land of primitive civili-
zation—the cradle of the universe.

P

Electro-Capillary Action,

The Constantin Zahrzewski describes in the Bulletin
of the Academy of Cracow a series of experiments
which he has recently made upon the electromotive
force produced by capillary action. He uses for this
purpose an apparatus consisting of two large glass ves-
sels united by a capillary tube of glass, silvered on
the interior. The vessels were half filled with water;
each vessel contained a metal electrode placed in the
water at a short distance from the opening of the
tube. The movement of the water through the capil-
lary tube was produced by compressing the air in one
of the vessels. The experimenter found that the
movement of water through the tube gave rise to an
electric current, the direction of this current depend-
ing upon that of the water. It was found that the
electromotive force depended upon the difference of
pressure at the ends of the tube and also upon the dis-
tance of the electrodes from the opening; when the
electrode contained in the vessel toward which the
current flows is removed farther from the end of the
tube the effect is diminished. The thickness of the
layer of silvering seems also to have an effect upon the
electromotive force, this being diminished as the thick-
ness of the layer is increased.

Windmill Electric Plants.

M. Gustave Conz, who has recently been making a
study of the winds in the northern coasts of Germany,
finds that the utilization of windmills for small elec-
tric plants will be prac-
ticable in these regions.
He has already set up a
small plant at Kappeln,
in Schleswig - Holstein.
The windmill is of the
Neumann type, having
a diameter of 35 feet
and a surface of 90
square yards. The speed
of rotation of the wheel
is regulated automat-
ically and reduced to 11
revolutions per minute;
with a current of air of
8 feet per second the
windmill will give
about 30 horse power.
It is connected to a
dynamo running at 700
revolutions and giving 120 amperes at 160 volts; a
storage battery is connected in parallel with the dyna-
mo. When the wind reaches a speed of 8 feet per
second the dynamo runs at normal charge. The ten-
sion of the lighting circuit is maintained constant
by a rheostat with automatic regulation. To provide
for a plant of larger size, capable of furnishing light
at a considerable distance by the use of a storage
battery, M. Conz recommends using a number of wind-
mills similar to the above, each operating its own
dynamo; the dynamos are to be grouped in parallel
and are connected to a common storage battery.

—
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A Curious Copyright Decision.

A curious decision as to the right to rebind books,
which also involves the question of copyright, was
recently given by the United States Circuit Court of
Appeals. The court announced that to trim old books,
to cut off the edges of the leaves and to rebind them
is no invasion of the rights of the person holding the
copyright of the books. The court in its ruling put in
a proviso that a book so rebound, recovered and offered
for sale should have prominently displayed and
stamped upon its cover notice that the book was a
second-hand copy. The American Book Company have
complained that the defendants were selling old school
books on which they owned the copyright. They were
then revamped and sold. The court in its decision
says: ‘“We think that, so far as respects the copy-
right laws of the United States, no legal right of the
appellee was invaded by so doing. What was done
was merely the restoration of the books to their
original condition when sold by the appellee, or so
nearly so as could be done.”

OO

An Austrian medical paper states that a physician
named Jaz has discovered an anti-typhoid serum which
has been applied successfully in fifty cases. The serum
is not injected, but is drunk by the patient.
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Sorrespondence.

Wood-workers’ Competition at the Pan-American.
To the Editor of the SCIENTIFIC AMERICAN:

The statement is often made that the number of
“all-round” men in the mechanical trades i1s decreas-
ing, and this statement is, generally, accompanied by
an expression of regret for existing conditions in this
respect, together with the plea—particularly in the
case of those who claim to have the interests of the
many at heart—for the maintenance of a broader
knowledge of allied trades on the part of skilled work-
ers.

That our present commercial organization is such
as to lead to a differentiation of trades and do away
with the all-round man is generally conceded, and,
I believe, it will be generally admitted that the best
interests of the workman, individually, demand of
him all-round ability with a high degree of skill in
several branches of work.

The question has often been asked, How may we
promote “all-round skill” on the part of the mechanic?
The answer to this question is to be found in part,
in my opinion, in the following: Through competi-
tive trials. I suggest, and I am prepared to enlarge
upon, the desirability of competitive trials between
all round skilled men.

‘Would it not be interesting and of value to have at
the Pan-American Exposition a wood-workers’ con-
test in all wood-working specialties such as: Manual
training wood-work, pattern making, carpentry, join-
ery, cabinet work, stair building, turning, car wooad-
work, mill-wrighting, machinery wood-work, carving,
etc.? Design to be included in all cases. Would
have each man that enters put up a substantial en-
trance fee.

I would be very glad to enter in the all-round and
possibly some of the specialties.

‘ W. R. BRADFORD.

Agricultural College, Michigan,

February 18, 1901.

Are the New Armored Cruisers up to the Modern
sStandard of Efficiency ?
To the Editor of the SCIENTIFIC AMERICAN:

The discussion in your columns of the designs of
our three new armored cruisers of the “Milwaukee”
class and the. six of the “California” and “Maryland”
classes has aroused considerable interest in a subject
which is near the heart of every true American citi-
zen. The letters published February 9 and 16 seem
to hit the nail on the head. There can be no question
at all that these ships are lamentably weak in of-
fensive power; and the answer from the Department,
easily recognized as such by its customary reference
to “a compromise among several opposing interests,”
by no means explains the matter satisfactorily. “Trial
displacement” may be an ‘“indefinite term,” but the
weights required by the various governments, to be
carried on ships of similar class and design, are not
so widely different as to rule out such displacement
as a basis for comparison. Furthermore, it is cer-
tainly “begging the question” to discuss this point,
when the displacements mentioned for the foreign
ships are 2,000, or even 4,000, tons below ours.

Our department friend mentions the fact that the
machinery designed for the new vessels develops only
11 horse power per ton. This is but too true. The
“Oregon,” designed in 1891, has machinery weighing,
all told, 1,009.2 tons. This developed, on trial, 11,111
horse power, or just 11 per ton. This was with Scotch
boilers, and was ten years ago. Has steam engineer-
ing stood still during the decade? Not if its status
in other lines is any index. The introduction of water-
tube boilers into warships was loudly hailed as ef-
fecting a vast saving in weight. One evidence of this
appears on page 253 of “General Information Series,”
No. XIII., published by the Navy Department in 1894,
where the boilers of the “Hekla” and the “Geiser,”
two Danish cruisers of 1,280. tons, are compared. The
official report says:

Another great advantage which the (water-tube)
boiler possesses is its small weight as compared with
ordinary boilers. This can best be seen by compar-
ing the weight of the boilers in the ‘“Geiser” with
the weight of the boilers in the ‘“Hekla.” Its (‘“Hekla”)
six cylindrical boilers are proportioned to the same
horse power (3,000 indicated horse power) as the
“Geiser,” both ships being of the same type and dis-
placement.

*“Hekla ¢ Geiser
tons. tons.
Boilers and all fittings......... «. .. e 120.2 90.8
Water in boilers...ceeeveceeece. uue .. 48.0 17.4
Total. ..vvviieriinniniiiienniiinnn 168.2 108.2

... Cylindrical Water-tube.

Thus 60 tons, or over one-third of the total weight
of the boilers in the “Hekla,” are saved in the “Geiser.”
It is well to note that this comparison is between boil-
ers of the same date.

Another comparison on the same page, hetween
locomotive boilers of 3,500 horse power and Thorny-
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croft water-tube boilers of 4,500 collective horse power
(designed for the same class of work) shows weights
of boilers and mountings to be 82 tons for the former
and 71.52 for the latter; corresponding water weights
were 30 and 12.78 tons; total weights, 112 and 84.3
tons. Reducing the water-tube figures to a basis of
3,500 horse power, we have 65.6 tons, a saving of more
than 40 per cent over the older type.

Turning to our own navy, we find the “Chicago,”
completed in 1889, with engines and boilers of 5,000
horse power. In 1896-98 she was overhauled, fitted
with new engines and boilers, and now d=velops 9,000
horse power. Part of this increase is attributable to
the substitution of triple expansion engines for com-
pound engines; but to the substitution of Babcock &
Wilcox water-tube boilers for: cylindrical boilers must
be credited a large percentage of the saving in weight
which enabled her to obtain an additional 4,000 horse
power and a considerable increase to her coal supply,
on the same weight as that before required for 5,000
horse power. This is the result of about ten years’
progress. Where is any evidence of this saving in the
new designs?

Admiral Dewey’s famous flagship,
signed in 1889 and completed six years ago, has
machinery weighing 1,162.5 tons, which has developed
17,313 horse power, or 149 per ton, and this with
cylindrical boilers. The new battleship ‘“Maine” has
machinery designed for 16,000 horse power, and weigh-
ing 1,130 tons, or 14.16 horse power per ton. This
showing will undoubtedly be exceeded on trial. Ex-
amples might be multiplied indefinitely, but enough
has been said to show that the machinery of the new
cruisers does not by any means satisfy reasonable
expectations.

Taking 14 horse power per ton as a conservative es-
timate, we find that for both classes of armored cruis-
ers a saving of from 425 to 450 tons might be effected.
This would enable the carrying by each of four addi-
tional 8-inch guns (as suggested by Mr. Hoole, in your
issue of February 9), at a weight of 115 tons for guns
and mounts, and 90 for ammunition; and would still
leave some 225 tons for additional machinery power.
At the above figures this would mean some 3,000 horse
power, or enough to add a knot to the speed of each
ship. In case further protection were required for
these guns, this would eat up a large portion, if not
all, of the 225 tons, but even then the ships would be
a vast improvement on the present designs.

To those of us who recognize the fact that our
astounding victories during the war of 1812 and in
the late Spanish war were in very large measure due
to the superb guns and gunnery on our ships, the
importance of an overwhelming battery is at once ap-
parent, without need of argument. The large amount
of ammunition carried by our new ships has been
mentioned. This includes 200 rounds for each 6-inch
gun. With due regard to the necessity for an adequate
supply of ammunition, yet when we consider the vital
importance of striking a first crushing blow, it would
seem preferable to have a broadside of (say) 10 such
guns, with 120 rounds behind each, than to have 6
guns with the same total amount of ammunition. The
chances are very strong that the former battery would
disable the latter long before its ammunition was
exhausted. In the engagement off Santiago de Cuba
the “Brooklyn” fired 473 rounds of 5-inch ammunition,
or less than 40 per cent of the amount above men-
tioned. The proposed addition of four 8-inch guns,
however, was estimated at the full government rats
of ammunition supply—125 rounds.

The department letter says: “The difficulties in
the way of strictly true and impartial comparison are
extremely great because of the inaccuracy of informa-
tion as to details of the foreign vessels which is avail-
able to any one writing as your correspondents do.”
I beg to say that all of the data I have used in the
above comparisons comes from official reports of the
United States Navy Department; and that the data
offered in both Mr. Brown’s letter, published February
16, and Mr. Hoole’s letter, agrees exactly with what
I have obtained from foreign official and semi-official
sources. The general features of size, speed, battery,
and armor are very easily obtainable, with a high
degree of accuracy, by private citizens.

These new ships o‘f ours are important, and we can
ill afford to have another “Denver” fiasco on our hands.

SIDNEY GRAVES KOON.

Cornell University, Ithaca, N. Y.,

February 18, 1901.

A Disingenuous Request.

We are in receipt of a communication from a corre-
spondent in the city of Boone, Iowa, who sends $5 and
some sketches of a table he is building, evidently in-
tended for some gambling establishment in that town.
A plate of soft iron is located about the middle of the
board under the cloth, and electric wires pass up the
legs of the table and connect with the plate. By
pressure of the foot, or Ly some similar means, the
electric current may be established, and the plate be-
comes magnetized; the loaded dice can thereby be
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manipulated at the will of the operator. The corre-
spondent has had some difficulty in carrying out his
plans successfully, and desires us to assist him in
overcoming the defects by specifying “the amount and
sizes of wire or ampere turns and size and shape of
magnets necessary.” We have returned the amount
of the bribe offered, and take this opportunity of in-
forming him that we do not care to become an acoes-
sory in his crime, and for any further enlightenment
he may require in overcoming his troubles we would
respectfully refer him to the Chief of Policé of the
city of Boone.
—_— -
Automobile News,

Tunis is shortly to have an automobile service for
the transportation of passengers over the roads be-
tween some of the important localities. Among the
projects is a line from Tunis to Bizerte and Medjez el
Bab, and from Sousse to Sfax. A syndicate of Parisian
capitalists is at the head of the enterprise, and they
have lately sent M. Fernand Dubois, a prominent en-
gineer, to Tunis in order to study the routes. If the
lines which are already projected prove a success they
will be followed by others. The speed of the vehicles
which are to be used for this service will be about 12
miles an hour.

One of the great races of the season will be the
Paris-Bordeaux, which is now being organized by the
Automobile Club of France and the Bordeaux Club;
the date of the race was announced for the latter half
of May, but the day has not as yet been definitely
fixed. It is known, however, that the race will in-
clude four classes of vehicles: 1. Machines above 1,450
pounds. 2. Light vehicles from 880 to 1,450 pounds.
3. Voiturettes up to 880 pounds. 4. Moto-cycles. The
price of engagement has also been decided upon; these
are as follows: Heavy machines, $40; light machines,
$30; voiturettes, $20; moto-cycles, $10. The engage-
ments will be received by the Automobile Club of
France and Bordeaux Automobile Club. After the ar-
rival at Bordeaux is to be held an aeronautic féte
organized by the Aero Club of Paris.

It is stated that the Belgian army is to be provided
with a series of heavy automobiles for traction and
the transportation of heavy material; the Minister
of War is at present actively occupied with the ques-
tion. The tractors are to be used in times of war
as well as of peace; in the latter case they will be used
for the various services of the army, in the grand
maneuvers and for the rear train of wagons. The
horses will not all be sold, however, as the Minister has
decided to keep a certain number as a reserve in case
of conflagration. In times of peace, the automobile
will economize 3 or 4 horses, and in time of war 6
horses per ammunition wagon. For each horse the
expense of maintenance is estimated at $100 per year,
and a considerable economy will result from the use
of the tractors. Each machine is sufficiently powerful
to draw a load of 3,000 pounds; its cost per hour is
estimated at $0.15, and as the machines are to be in
regular use, it is expected that the cost of purchase
will be covered in the first year. If the tractors are
well constructed they should make about 10 years of
service,

The ‘electric cab system which was organized at
Paris by the Compagnie Générale des Voitures has
been discontinued. From this it must not be argued
that electric cab systems in general are a failure; there
is no doubt that in the present case the result would
have been successful from a financial point of view
if the subject had been more carefully considered be-
forehand. In the first place, the company, instead
of choosing one of the types of electric vehicle which
had already made its record at Paris. decided upon an
English type which was very heavy and ungraceful in
appearance; its chief advantage was that the accumu-
lators were contained in a box swung underneath the
cab and could thus be removed and replaced easily,
but this advantage was offset by its many disadvan-
tages, and it was undoubtedly inferior to many of the
French types. The company erected a plant at Auber-
villiers, in the neighborhood of Paris, at a much
greater expense than was warranted by a system which
was only in the experimental stage. The plant was
at least three miles from the city, and the cabs were
obliged to make thus an extra trip of six miles a day,
and over a very bad pavement, taking a consequent
amount of energy from the batteries, not to speak of
their increased deterioration. The different causes
of the failure of the present system may be summed
up: Heavy vehicles, of moderate efficiency, accumula-
tors badly hauled, the capacity reduced by extra trips,
waste of energy, and great first cost of plant. From
this it will be seen it would have been difficult to ob-
tain a success. It is to be hoped that this will not
discourage electric cab systems in Paris, and that fresh
experiments will be made with one of the well-known
tynes of electric vehicles, whose construction has been
steaqily improving. A number of other cities of
Europe are installing automobile cab systems, and the
results of the trials will be interesting.
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THE KRESS AEROPLANE,

The most recent attempt to solve the problem of
artificial flight has been made by W. Kress, a German
engineer, who for twenty years has patiently labored
on an aeroplane in which he has embodied his ideas.

The Kress aeroplane consists of an ice-boat having
two keels and a long stem. The keels serve as run-
ners when the machine is traveling over ice or snow.
Two resilient sail-propellers, rotated by a benzin-motor
in opposite directions, drive the apparatus. Above the
boat, arched sails, constituting resistant kite surfaces,
are carried, one sail being mounted somewhat above
the other, so that it will receive an impinging body of
air without interference from the other sails. The
aeroplane thus constituted is guided by a horizontal
and a vertical rudder, both of which, however, are
used only in flying.

Owing to lack of funds the inventor could not equip
his air-ship with a benzin-motor of the special con-
struction and power desired, and was therefore com-
pelled to use an ordinary automobile-motor. Thus
fitted out the aeroplane was first tried on water. For
it is Mr. Kress’ opinion
that water-trials should
first be made in order
to ascertain whether
the motor, propellers,
rudders, and other parts
have been properly ar-
ranged and are trust-
worthy and perfectly
efficient in operation.
Only when the safety of
the machine has thus
been proven should
aerial flights be taken.
The sense of security
obtained by numerous
water-trials and the in-
creased speed attained
with each trial will
finally give to the aero-
naut that confidence
which will enable him
to soar aloft. That mo-
ment, according to Mr.
Kress, may come un-
awares; the ship may
of its own accord leave
the surface of the water.

So far as the prelim-
inary water-trials are
concerned, the Kress

—

THE START OF THE AEROPLANE.

aeroplane seems to have met its inventor’s expecta-
tions. In the presence of an officer of the aeronautical
division of the German army, the flying-machine was
taken from its housing and carted to a nearby lake.
Kress seated himself in the boat and pulled the start-
ing lever. The propellers drove the machine along
at a uniform speed, according to the accounts which
have been received. In order to test the maneuvering
power of the contrivance Kress is said to have per-
formed various evolutions and to have succeeded even
in making headway against the wind. The steering
apparatus seems to have acted efficiently. The motor,
however, proved inadequate. With a motor of less
weight and greater horse power the inventor be-
lieves that his flying-machine would be an assured
success. Lack of funds may prevent him from car-
rying out his plan with an improved motor.

@

The Italian government has purchased the statues
and paintings in the Villa Ludovisi. It has Guercino’s
“Aurora,” one of the best works of the master of the
decadent schools. The ancient statues are most im-
portant, including the Ludovisi “Juno” and other
famous statues, busts, and bass-reliefs.

Scientific Qumerican,

THE VERTICAL GROWTH OF NEW YORK CITY.

It is a fact that no one in the closing years of the
past century left the imprint of his hand so clearly
upon the surroundings and conditions of modern city
life as the engineer. If anyone doubts this, we invite
his attention to the two accompanying photographs
showing the sky line of the city of New York, taken,
one at the beginning, and the other at the close of
the last decade of the century. In the year 1890 the
art of composite steel-and-stone building construction
was becoming firmly -established, and, indeed, in the
city of Chicago, to whose enterprise the development
of the lofty office building is mainly due, a dozen
or more giant structures, ranging from twelve to
eighteen stories in height, were to be found in that
year scattered through the business portions of thg
city. New York, ever conservative in municipal mat-
ters, whether it be in electric lighting, electric transit
or underground construction, was only commencing
in 1891 to erect at the southern end of Manhattan
Island those towering structures which, to-day, render
this portion of the city one of the most marvelous

THE XKRESS AEROPLANE.

spectacles in the world. Architecture of the com-
posite steel-and-masonry type has helped to solve
the most difficult problem with which New
York city is confronted. The shape of the island
is such that a business center such as that
represented in our engravings has no possibility
of enlarging its borders, being shut in by the broa¥
waters of the Hudson and East rivers. If room was
to be found for the rapidly multiplying financial in-
terests which gravitate to the district lying between
City Hall Park and the Battery it could only be secured
in a vertical direction by building story upon story
and utilizing that free space to whose occupation
there was no limit except such as might be imposed
by conditions of a structural and operative kind. The
limit to the height of these buildings has been de-
termined indeed far more by the conditions of their
operation than by any difficulties of a structural kind;
since it would be perfectly practical to construct
office buildings 500 or 600 feet in height, if there were
any advantage in so doing. It was found, however,
that the space occupied by elevators became so great,
when a building exceeded a certain number of stories
in height, as to reduce very seriously the avail-
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able office floor space, and by common consent it
seems now to be agreed that the limit of economic
height lies somewhere between sixteen and twenty
stories.

The two views of the lower end of Manhattan
Island were taken from the New Jersey side of the
Hudson River, and in order to make clear the extra-
ordinary height and mass of the new structures, we
have indicated upon the sky line view of 1891 in
dotted lines the buildings which have been erected
subsequently to that date. Commencing from the
Battery, we see first the huge western facade of the
Bowling Green building, a sixteen-story structure,
which had the reputation at the time of its construec-
tion of being the largest office building in the world,
a claim which we believe has not even yet been
challenged. On the opposite side of Broadway, and a
little further north, is the Standard Oil building,
while to the northwest of it are seen the upper stories
of the Johnson building. Facing east on Broad
Street is the twenty-story Cable buiiding, conspicuous
by reason of the rather shapely twin domes which
surmount its eastern
facade. To the west of
the Cable building,
fronting on Broadway,
is the Manhattan Life
building, one of the
first lofty office struc-
tures to be erected in
New York city. The
dome of the Manhattan
Life structure was for
several years the home
of the Weather Bureau
Service in this city, and
from its flagpole were
displayed the storm
and weather signals
that nave come to be
so highly appreciated
by people both ashore
and afloat. On the op-
posite side of Broad-
way is the magnificent
twenty-one story Em-
pire building, and a lit-
tle further north, at the
corner of Broadway and
Pine Street, rises the

tower-like pile of the
American Surety build-
ing, whose coping, like

that of the Empire building, is over 300 feet or more
above the sidewalk. To the northeast of the American
Surety building, and at the corner of Nassau and
Cedar Streets, is the National Bank of Commerce
building, an eighteen-story structure, while on the
opposite side of Cedar Street is a lofty building
whose proportions would be more impressive were it
not so greatly overtopped by its bulky neighbor.
Coming back to Broadway, we see fronting us on the
western side of the thoroughfare the stately pile of
the Washington Life Insurance building, which can
boast of sixteen stories to the cornice, with four ad-
ditional floors in the roof. Opposite this, at the corner
of Liberty and Broadway, is the Singer building.
Looking down upon the venerable St. Paul’s church-
yard from the opposite side of Broadway is the slender
pile of the St. Paul building, whose sheer height of
308 feet would look more impressive were it not en-
tirely overtopped by that nearby mammoth structure,
the Park Row building, whose topmost office floors are
340 feet above the street level, while the top of the
cupolas on the two towers lack only 10. feet of being
400 feet-above the same level.

The third view of our series is taken from Grant-
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wood, on the New Jersey side of the Hudson River, and
gives a comprehensive view of the northern portion
of Riverside Drive and the vicinity. It is strongly
illustrative of the rapidity with which New York city
is growing that all but one of the large public build-
ings shown in this view have been constructed within
the last decade, the one exception being the Teachers’
College, which was erected some twelve years ago.
Commencing at the right of the picture we see one
of the massive arches which will carry the tower,
over 400 feet in height, of the new Cathedral of St.
John the Divine. To the north of it is St. Luke’s Hos-
pital, while the imposing pile of buildings in the center
of the picture is the new home of Columbia Uni-
versity. To the northwest of the University is Barnard
College, and to the north of it Teachers’ College and
the classic pile of Grant’s Monument. At the extreme
left of the picture the high ground begins to slope
toward the Manhattan Valley, over which the River-
side Drive is carried by a broad steel viaduct to a
high level connection with the Washington Heights
beyond. This portion of Manhattan Island may well
be called the Acropolis of New York; for by the time
the Cathedral has been completed plans for the beau-
tification of this locality will also have been com-
pleted which will render it the site of one of the most
imposing collections of public buildings in existence.

>0
>+ O+

A SIMPLE DOOR LATCH FOR REFRIGERATORS.

In a patent recently granted to Anton Larsen, of
134th Street and Brook Avenue, Manhattan, New
York city, a novel latch is described, by means of
which a refrigerator-door can be hermetically sealed
when in a closed position without effort on the part of
the operator. The figures show the positions assumed
by the parts in closing and opening the door.

Secured to the jamb is a keeper having a keeper-
pin. On the door a lever is pivoted, formed with a
forked or slotted end to engage the keeper pin. A
spring presses upon a shoulder on the inner side of
the lever so as to hold the lever.in an open position,
and the slotted or forked end, when the door is closed,
passes upon the keeper-pin, so that a further closing
of the door will cause the lever to turn on its pivot,
owing to the engagement of the pin with the slotted
end. When the lever is swung during the closing of
the door, the spring is compressed; and when the door
has moved nearly into a final closing position, the
spring presses on the lever and by its tension closes
the door hermetically without the aid of the operator.
Thus the spring has two functions—to hold the slot-
ted lever in proper position to engage the keeper-pin
and to force the door finally to its seat.” In opening
the door. the handle is grasped and swung outward, so
as to compress the spring until the lever has passed
a central position. The door is thus partly opened by
the bearing of the lever against the keeper-pin. On
a further outward pull on the lever, the door finally
swings open, the slotted end leaving the keeper-pin
and remaining in position by the action of the spring.

THE LARSEN REFRIGERATOR-DOOR LATCH.

The door-lock is simple in and

therefore cheaply manufactured.

its construction,

It is stated that Marconi has at last succeeded in
solving the problem of transmitting telegraphic mes-
sages by his system across great distances. From the
results of his experiments which he has just com-
pleted, he hopes to be able to place Great Britain and
America in communication by this means before the
lapse of another twelve months. The high mast which
constituted the most important difficulty which mili-
tated against the realization of such an accomplish-
ment has been solved. The masts now will not be
more than 200 feet in height. Marconi has discovered
a process by which he can lengthen the waves to any
desired extent, and they will travel the full distance
without losing their potentiality to any appreciable
extent. The waves travel close to the surface of the
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water, thus smoothly following the curvature of the
earth. Particulars regarding the new apparatus by
which Marconi has achieved this end are 'not yet ob-
tainable, owing to the patents not having been secured,
but Marconi is optimistic of the complete practicability
of the scheme.

A TRIPLE-JAWED PIPE-WRENCH
A perfectly uniform grip on a pipe without marring
or indenting the metal cannot be attained with every
pipe-wrench. But in the device illustrated, the in-

ventor, Mr. Christoffer Peterson, of Los Banos, Cal.
has provided the necessary means for securely grip-
ping the pipe without the usual attendant disadvan-
tages mentioned.

In the threaded stock of the wrench a spring-pressed
pivot slides, on which two main jaws are mounted to
By reason of the sliding movement of the pivot,

turn.

THE PETERSON THREE-JAWED PIPE-WRENCH.

the jaws can readily grip large and small pipes. The
two main jaws are actuated by a slide in which a nut
turns, having cut-out portions whereby it can be dis-
engaged from the threads of the stock to permit the
free movement of the slide and nut on the stock. By
means of pins on the nut, the cut-out portions can be
brought in register with the threads on the stock.

In order to engage the pipe midway between the
gripping points of the two main jaws, a third, aux-
iliary jaw is employed, which is held in place by a
tongue engaging an inclined groove in the stock.
Springs, adjustable in tension by screw-caps on the
stock, press against the tongue at bottom and top.

When the three jaws engage the pipe and the handle
of the wrench is swung in one direction, the pipe is
turned. On the return swinging motion of the handle,
the three jaws glide over the pipe without gripping,
to permit a fresh hold to be obtained. The auxiliary
jaw readily adjusts itself on the pipe to take up any
slack in the main jaws, so that the three jaws operate
in unison and bear at different points to prevent undu=
marring or indentation.

AN IMPROVEMENT IN CAPSULING-MACHINES

In order to cover the stoppered ends of bottles ani
jars, soft-metal caps are used, which are affixed to the
neck by machines of special construction. An im-
proved and highly efficient machine of this type has
been devised by Eli D. Harrington, of Westfield, N. Y.

To the base of a substantial frame a stationary jaw
is firmly secured, which coacts with a movable jaw.
Both jaws are provided with rubber gripping surfaces.
The movable jaw is carried by a lever fulcrumed in the
frame, and is normally spring-pressed to open the
jaws.

Movement is imparted to the lever by means of a
shaft mounted in the upper part of the frame and pro-
vided with an eccentric which, by means of a ball and
socket connection, actuates the lever and consequently
the jaw. The ball and socket connection, it is evident,
readily accommodates itself to the swinging movement
of the jaw. The connection is, furthermore, adjust-
able, so that the movable jaw can be pressed more or
less in contact at its side edges with the fixed jaw.

By reason of this adjustable connection the jaws
can be set to accommodate the bottle-neck; and by
reason of the ball and socket, the cap is properly
pressed around the bottle-neck.

—— S —
Self=burying Fish.

Edward Tregear, of Wellington, N. Z., sends an
interesting letter to The Spectator, which we quote in
full:

A fish of curious habits exists in New Zealand, and
as it has apparently hitherto escaped the notice of
naturalists, you will perhaps admit a brief account of
it. The fish is called by the Maories the kakawai. Its
habitat is veryv extensive in the North Island, and it
may be found on the Wairarpa Plains, the Forty-
Mile Bush, etec. It is generally discovered when a
man is digging out rabbits or making post-holes in
the summer-time, and it lies at a depth of a foot or
two feet under the soil. The character of the soil,
whether sandy or loamy, does not seem to matter. The
fish is from two to three inches long, silvery, shaped
like a minnow, but rather more slender and tapering.
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It appears to be dead when exhumed, and if dug up
in the summer, and put into water, it dies at once. If,
however,- it is brought to daylight in May or early
June (the end of autumn), when the rains are begin-
ning to make the soil thoroughly wet, and put into a
tub of water, a curious thing happens. After a day
or two it casts its skin, which sinks to the bottom, and
the fish plays about, bright and lively. When dug up
in summer, there appears to be a growth of skin, or
perhaps of a dry, gummy exudation, which seals up
the head and gills. Apparently this enables it to
astivate through the dry weather, and seals the fish
as an Indian fakir is sealed up before he goes in for
a long fasting burial. Of course, in winter there must
be marshy spots or pools in which the fish can swim
and propagate, but often all evidence of such natation
disappears in summer, and the hot, dry, waterless
plain seems the last place on earth in which to find
a fish. When the skin is cast off, vivid little spots
of red appear on the body, so that some people have
said that the fish is a small trout. This is not the
case (although they are now used as bait for trout) :
the kakawai was well known to the natives ages before
trout were introduced from England; well known,
although the name by some chance has been missed
in making the Maori dictionaries, just as naturalists
have missed noticing the fish.

_— . r-——

The Building Edition for February.

The Building Edition for February is the most im-
portant number of this handsome magazine which has
ever been issued. It is the first number to contain
the new features to which we referred in our last
issue. In addition to the usual collection of interest-
ing houses, we present several views of the Archi-
tectural League Exhibition, now in progress, and also
a number of rooms arranged particularly for exhi-
bition purposes by a well-known establishment. The
literary contents includes, in addition to editorials,
an interview with Bruce Price, Esq., architect of the
American Surety building. This interview is most
interesting, and the information conveyed is entirely
new. ‘“Notes and Queries and Correspondence” and
“New Books,” “New Buildinz Patents” and “Technical
Review of the Month” are a few of the new features.
The number is as handsome as it is readable.

The Current Supplement.

Among the interesting articles in the current issue
of the SuprPLEMENT is “Dock Equipment for the Rapid
Handling of Coal and Ore on the Great American
Lakes,” an elaborately illustrated article of which this
is the first installment. “Foreign Locomotives at the
Exposition of 1900 is accompanied by seven engrav-
ings. ‘“The World’s Pig Iron and Steel and America’s
Supremacy” gives a graphic representation of the pro-
duction of steel by the principal countries from 1873
to 1899. “Some Links Between Natural History and
Medicine” is by J. Arthur Thomson. ‘“Progress of
Agriculture in the United States” is by George K.

A NEW CAPSULING-MACHINE.

Holmes, of the U. S. Department of Agriculture. “The
Optics of Trichromatic Photography” is by F. E. Ives.
‘“Model System of Water Works” is by F. O. Jones, and
describes the system which is within the reach of the
smallest towns. The usual “Trade Suggestions from
United States Consuls” and ‘“Trade Notes and Re-
ceipts” are published.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

WHEEL ATTACHMENT.—EpwWARD C. FRE-
aAUX, Rayne, La. Wheels of machines used
in rice-fields are usually provided with lugs
to grip the soft, muddy soil. These machines
when drawn over hard roads or ground, are
jarred so much that injury may result. The
present invention provides an attachment for
such wheels to overcome this difficulty. The
inventor surrounds the periphery of the lugged
wheel with a band of novel construction which
enables the machine to be drawn over hard
ground as readily as any ordinary wheeled ve-
hicle.

SUB-SOIL ATTACHMENT FOR PLOWS.—
RoBERT T. MILLER, Decherd, Tenn. The sub-
soil plow can be attached to almost any or-
dinary plow, whether it have an iron or wooden
beam, or whether it be a right or left hand
plow. The sub-soil attachment consists of a
long standard having a blade fixed at its
lower end at right angles. A bent brace,
pivoted at its lower end to the lower part of
the subsoil standard, is extended up to the
rear of the standard and provided with a
series of holes. A right-angular bracket is
bolted to the brace and to the lower side of
the plow-beam. The inclination of the standard
can be changed by bolting its upper end in any
one of the holes in the brace.

Mechanical Devices,
STOPPING DEVICE.
hattan, New York city. The object of this
invention is to provide a device for use in
tactories and mills to stop the machinery in
a particular part of a building when an acci-
dent occurs. The stopping device comprises
a carriage on which is a belt-shifter to shift
a belt from a fast to a loose pulley. Travel-
ing motion is imparted to the carriage by a
screw-rod, driven by an electric motor. The
circuit of this motor is closed by the at-
tendant of a working machine to actuate the
motor and impart a traveling motion to the
carriage to shift the belt. _A signal and alarm
device is controlled by the carriage to give
a signal.

BOTTLE-WASHER.—EMIL KERSTEN, Rich-
mond, Va. The machine is designed for soak-
ing and sterilizing bottles and consists of a
tank containing the heated cleansing liquid,
and a wheel mounted to turn and adapted to
pass with its lower portion through the liquid.
Supports on the face of the wheel are ar-
ranged at an angle to support the bottles to
be soaked and sterilized. While on the sup-
ports the bottles are warmed and tempered
by sprays before entering the heated liquid.
After leaving the liquid the bottles are kept
in a moist or wet condition by sprays in order
to reduce the temperature. The wheel is sec-
tionally constructed so that it can be trued
by bolts or nuts.

WINDLASS.—Davip B. ConcLiN, Highland,
Ky. This windlass is designed for use in coop
erage and particularly in tobacco cooperage.
The inventor has provided a device of great
strength and simplicity, which is adapted to
all kinds of cooperage. The rope and stick
now commonly used to twist the joints to-
gether are -dispensed with. Simply by turn-
ing a handle or releasing a pawl the operator
is enabled to tighten or loosen the work. The
device reduces the labor, since it holds the
work just where it is desired.

WiLLiAM FINN, Man-

Vehicle Accessories,

AXLE-BOX.—ANDREAS KATONA, PAUL VARGA,
and JOHANN KroMmrecuek, Buda-Pesth, Aus-
tria-Hungary. The usual axle-journal of rail-
way cars is modified so that its front disk is
removed and a separate sleeve mounted on the
journal. Ifor its major portion the sleeve is
of simple cylindrical shape to give the axle
increased thickness at its bearing surface. The
sleeve is shrunk on the journal. In order to
provide a new wearing surface it is necessary
merely to renew the sleeve.

EXTENSIBLE AXLE.—PERLEY W. CARNEY,
Portsmouth, Va. Since crops have different
intervals between the rows or hills, the width
between the rows of one crop does not corre-
spond with ‘the width of another; hence the
desirability of a vehicle which can be adjusted
to the various spacing of rows in order to
avoid mashing down the growing crop. For
this purpose Mr. Carney employs a vehicle-axle
comprising a bolster having along its edge a
strip of metal provided with fulcrum seats or
sockets, and two metal axle sections provided
with bearing-notches for a tool along their
edges adjacent to the fulcrum-strip. Clamping
yokes or clips hold the parts together in ad-
justed positions. The invention comprises es-
sentially an extensible axle.

Miscellaneous Inventions.

ASSAYING DEVICE. —— ARCHIBALD CAMP-
BELL, Surf, Cal. It has been the inventor’s
main purpose to provide a sand or ore assaying
device which can be conveniently carried in the
pocket, and by means of which an assay can be
made with very little water. The assaying de-
vice comprises a bottle-shaped receiver, with rif-
fles on the inner side of one of its walls. The
riffled wall is provided with an opening having
a removable cover. By rocking the device back
and forth, the heavy part ccntaining the gold
sinks to the hottom, and the water and sand
flow out at the open end. The crushed ore
or sand remaining in the device is then allowed

to run down, and is evenly distributed over the
smooth side, where the particles of precious
metals may be easily distinguished by look-
ing through a magnifying or a plain glass
formed in one wall of the device.

FIREBOX FOR BOILERS OR FURNACES.
—GEORGE CHANTLER, Chicago, Ill. The coal
is retained at a point near the front of the
furnace until the maximum heating capacity
has been exhausted. Air is freely supplied
to this mass of coal in such a manner that
the best possible results are obtained. The
bed of coal is supported on an inclined sup-
port, so that the coke can pass down to the
lower point of the inclined support to be sup-
plied with oxygen in order that it may be fur-
ther consumed. The waste gases are conduct-
ed from the firebox to a point below the sup-
port for the fuel and out through and beyond
the structure.

NAIL-GRIP.—HASBROUCK ALLIGER, Kings-
ton, N. Y. When nails are driven with their
heads flush with the wood an ordinary claw-
hammer cannot be used to withdraw them. The
purpose of this invention is to provide means
whereby such nails can be readily withdrawn.
The nail-grip used has two pivoted sections,
each provided with a jaw to engage the nail.
A spring tends to push the jaws apart; and
a thumb-screw works with the sections oppo-
sitely to the spring. The device is to be used in
connection with a hammer.

SPIKE. — THomAs J. W. Hick, Victoria,
B. C.,, Canada. This railway spike comprises
two diverging shanks located in the same plane.
The upper ends of these shanks are connected
by a head having its rear surface concave and
flush with the shanks. A lip projects from
the front of the head. The under surface
of the head and the lift are inclined or
beveled from the front edge of the lift to the
rear face of the head. The diverging shanks
enable a perfectly tight fit to be obtained in
the wood. Consequently moisture is not liable
to enter at the shank, and untimely decay
of the wood is prevented. When the spike is
driven home, the shanks do not tear or break
the fibers of the wood.

PENCIL-HOLDER.—JAMESs F. CALL, Felch-
ville, Vt. The invention combines a holder
for a lumber-marking lead, a holder for an
ordinary lead-pencil and a rule to measure ac-
curately and quickly the thickness of lumber
or other materials. The invention is charac-
terized by the simplicity of its construction.

WINDMILL.—THOMAS S. BArwis, Vancou-
ver, B. C.,, Canada. Mr. Barwis has devised a
simple and effective construction of wheel
adapted to be operated by either wind or water.
In his mill, sails or wings are employed so
mounted that they automatically feather and
otherwise adjust themselves to the wind or
water, and offer the least possible resistance
when in the wind or in line with ebbing or
discharged water.

AUTOMATIC CUT-OFF VALVE FOR
GASES.—RALPH E. VAL, Mount Vernon, Ohio.
The casing of the automatic cut-off valve 1s
provided with an inlet communicating with one
end of a cylinder provided with a peripheral
aperture. A piston fits in the cylinder tightly
and is movable beyond the aperture, so that
the latter will be between the piston and the
inlet. The aperture leads into a connecting
chamber provided with an outlet. A valve con-
trols the outlet; and between the piston and
the outlet valve is a tripping connection. By
this means the supply of fluid can be regu-
lated and its free flow insured as long as it
is under pressure. But as soon as the pres-
sure ceases the flow is at once shut off. When
the pressure returns the valve must be moved
off its seat with the hand.

ANIMAL POKE.—WILHELM SPECHT AND
DieTrRICH TIEKEN, near Clear Springs, Texas.
To prevent cows from tearing down fences
the inventors have devised a poke comprising
a body portion, at the front end of which the
poking device is carried. A pin is carried on
the under side of the body near the front; and
a yielding protector is arranged under the
body at the pin to hold the pin normally out
of engagement with the animal’s head. The
instant that pressure is applied to a fence the
animal is pierced by the pin.

COMBINATION KEY AND AUTOMATIC
STOP-COCK.-——CHARLES T. RANDALL AND EbD-
wARrRD G. HoLDEN, Dallas, Texas. The purpose
of this invention is to provide an automatic
arrangement for cutting off the water supply
from hydrants when the temperature falls
below the freezing point. To this end the in-
ventors employ a device for actuating a cut-
off valve, which device is controlled by the ex-
pansion and contraction of metals.

CUFF-HOLDER.—ELBERT E. HAWKINS,
Wilkes-Barre, Pa. The holder is a single piece
of spring metal, and is so simple in its con-
struction that it can be cheaply manufactured,
easily applied, and arranged to hold the cuff
in a desired position relatively to the sleeve.

FISHING DEVICE.-—WILLIAM W. DWIGANS,
Arkadelphia, Ark. This invention provides a
novel attachment for a fishing-rod and line,
which insures the hooking of a fish when the
bait has been taken and which, simultaneously
with the pull of the fish on the line sounds
an alarm to warn the fisherman to capture
his fish.

SHOELACE FASTENER.—HENRY A. FRYE,
Manhattan, New York city. The fastener for
shoelaces comprises a tubular body provided
with holding prongs at the center of its bot-

tom, and a longitudinal slot at the top of the
body éxtending from one edge. The prongs
are driven through the leather and are then
bent or clenched. The upper end of the slot
is placed outwardly. The lace is passed
through the tube and drawn into the slot and
is thus clamped in place sufficiently to resist
the ordinary pulling strain to which it is sub-
jected. No knots are required to hold the lace
in place.

MATTRESS-SUPPORT.—CHARLES L. FRIED-
ERICHS, Hancock, Mich. In some sleeping-cars
berths are formed by placing mattresses over
the ordinary cushions of the seats. The mat-
tresses are apt to sag between the rounded
edges of the cushions. To overcome this
objection a mattress-support is shown in this
patent, which comprises a flat board placed
over the meeting edges of two adjacent cush-
ions, so as to form a kind of bridge between the
two and to support the mattress evenly at this
point.

PLUMBER’S APPLIANCE. — HERBERT N.
Kirk, Keene, N. H. The invention seeks to
provide an instrument which can be employed
to clear the passages of sinks and bathtubs
of solid matter. The device comprises a tap-
ering nozzle, on which a yielding sleeve is
fitted. A yielding washer is removably se-
cured to the end of the nozzle adjacent to
the sleeve. A washer of suitable size is fit-
ted in the end of a nozzle and is inserted in
the discharge opening. By turning on water.
the obstruction is then forced out of the dis-
charge-pipe.

CLASP AND BELT-HOLDER.—Dr. WILL-
1AM W. BRrUCE, 1307 West Fayette Street, Bal-
timore, Md. The inventor has devised an
improved construction of combined clasp and
belt-holder for men’s shirtwaists. In carrying
out the invention a main plate is provided hav-
ing keepers for a belt; a clamping plate on one
side of the main plate for securing the shirt-
waist and trouseis; and a lever and cover-
plate on the opposite side of the main plate,
which lever operates the clamping-plate and
also forms a cover for the belt.

Designs.

DESIGN FOR SILVERSMITH’S STOCK.—
PETER J. GOrRDON, Manhattan, New York city.
The leading features of the design consist of
a rococo scroll and fuchsia flowers.

PAPER CLIP.—CHARLEs W. MowegN, Plain-
field, N.. J. The body portion of the paper-clip
has opposite members longitudinally curved and
joined at the top. The lower ends are turned
inwardly and rearwardly and are connected
with a twisted tang, having a longitudinal
curve reverse to that of the body members,
and terminating in a ring or eye.

BOTTLE.—MOoRITz RHEINAUER, Manhattan, |

New York city. Mr. Rheinauer has devised a
pocket-flask divided into three compartments,
each having a separate outlet or neck. The
three necks are each provided with independent
caps. Three different kinds of liquids can be
carried in a flask of this construction.

BOX-BLANK.—CaARL ENGBERG, St. Joseph,
Mich. The designer has devised a box-blank
which can be folded so that the parts interlock
to form a strong box.

BUTTON. — JoHN D. PHILLIPS, Milford,
Mich. The button is to be used in tying fodder
and is fastened on the end of a cord which
is wrapped around the bundle and then held
by winding it beneath the button. An end
slit in the button and a face depression at
the inner end of the slit receive a knot on the
end of the cord.

LEATHER CHATELAINE - BAG. — Louls
SANDERS, Brooklyn, New York city. The design
provides a circular formation of the side
faces of the bag: a semi-circular gusset at the
bottom and lower side portions of the bag;
welts for the gusset and its junction with its
side faces; a semi-circular frame at the upper
portion of the bag; and inclined surfaces where
the ends of the gusset meet the frame.

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

——

NEW BOOKS, ETC.

STORY OF NINETEENTH CENTURY
SciENcE. By Henry Smith Williams.
Illustrated. New York: Harper &
Brothers. 1900. Pp. 475. Price $2.50.

The story of nineteenth century science is a
well-written, lucid account of what has been
done in the past one hundred years and what
remains to be done in the century just begun.
The chapters are each devoted to a particular
branch of pure science, and set forth the devel-
opment of that branch from its condition at
the close of the 18th century to the present
day. The omission of an account of the devel-
opment of mathematics during the century may
perhaps be attributed to the impossibility of
presenting the subject to the average reader
without the aid of involved technical explana-
tions.

THE

TECHNOLOGISCHES LEXIKON. Handbuch
fiir alle Industrien und Gewerbe.
Uebersicht der gesammten Tech-
nologie der Jetztzeit, zum Gebrauche
fiir Techniker, Chemiker, Gewerbe-
treibende, Kaufleute u. s. w. Unter
Mitwirkung von Fachgenossen redi-
girt von Louis Edgar Andés. Parts
16-20. Price per part 20 cents.
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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 your name and address to the party desiring
the information. Im every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 56.— For manufacturers of plow
beams and handles.

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

Inquiry No. 57.—For shops that cut or stamp steel
plates for plows.

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

Inquiry Neo. 38.—For manufacturers of monu-
ments other than stone.

Everlasting monuments of white bronze made by the
Philadelphia White Bronze Monument Co., Philadel-
phia, Pa.

Inguiry No. 39.—For manufacturers of appliances

f%r light mining such as gold pans, portable smelters,
ete.

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

Inquiry No. 60.—For manufacturers of cheap, effi-
cient writing duplicators.

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

Inquiry Neo. 61.—For manufacturers of special
lathes or machinery for turning axe handles, pick
handles, hammer handles, etc.

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

Inquiry Neo. 62.—For manufacturers of centrif-
ugal sand pumps.

La Porte Watch School, La Porte Ind, Catalogue free.

Inguiry No. 63.—For manufacturers of machinery
for making pieced elbows for stove-pipe.

Rigs that Run. Hydrocarbon system. Write St.
Louis Motor Carriage Co., 8t. Louis, Mo.

Inguiry No. 64.— For manufacturers of coffee
roasters and mills.

A fine line of coffee mills manufactured by Logan &
Strobridge Iron Company, New 3righton, Pa.

]Inquh'y No. 65.—For manufacturers of motor bicy-
cles.

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

Inquiry Neo. 66.—For manufacturers of gasoline
engines.

Palmer Brothers, Mianus, Conn.
catalogue on request.

Inquiry No. 67.—For manufacturers of devices for
recording the arrival and departure of cierks in a laige
establishment.

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

Inquiry Neo. 68.—For manufacturers of hoisting
machinery and tools suitable for building purposes.

For hoisting engines, J. S. Mundy, Newark, N. J.

Inquiry Neo, 69.— For manufacturers of match-
making machinery.

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

Inquiry No. 70.—For manufacturers of machinery
for making tooth-picks.

For woodworking machinery of all kinds, The Fay &
Egan ( ompany, Cincinnati, O.

Inquiry Neo. 7 {.—For manufacturers of machinery
for making candles.

Send for catalogue of candle-making machinery,
Homan & Co., Cincinnati, Ohio.

Inquiry No. 7°.—For manufacturers of water-
wheels for manufacturing purposes and developing
electrical power.

Turbine Water Wheel catalogues on application to
Christiana Machine Co., Christiana, Pa.

Tuquiry Neo. ?3.— For flouring mill boilers and
engines.

Wanted—Revolutionary Documents; Autograph Let.
ters, Journals, Prints, Washington Portraits, Early
American lllustrated Magazines. Correspondence Soli-
cited. Address (. A, M. Box 773, New York.

Inquiry Neo. 74.—For address of the manufacturer
of the ‘ Pittsburg Typewriter.”

Inquiry Neo. '75.— For manufacturers of small
spring motors suitable for running small fans.

Ingniry No. 76.—For the manufacturers of an ap-
Earatus for heating water for bathroom use to be

eated by gasoline or kerosene.

Inquiry No. 77.—For the present address of the
Porter Manufacturing Company. Limited, lately of 42
Cortlandt street. New York city. Wanted by party who
has one of their engines and desires repairs.

Inquiry Neo. 78.—For manufacturers of roller bear-
ings and ball-bearings for wagons and carriages.

Inquiry Neo. 79.—For the address of the Conti-
nental Manufacturing Company, perfumers.

Inquiry No. 80.—For a manufacturer of portable
iron houses.

Inquiry Neo. 81.—For information as to process of
handling steel by the Tropanis process,

Inquiry No. 8:2. —For themanufacturer of Naphey’s
acetylene gas tips, 3§ foot and 1 foot sizes.

Inguiry No. 83.—For the manufacturer of machin.
ery to remove dents from locomotive headlight refiec-
tors.

Inquiry No. 84,—For parties willing to undertake
the manufacture of a soaping device shaped like a top,
and to be stamped out of sheet aluminium in quantities.

Inquiry No. 85.—For manufacturers of spectro-
copes.

Gasoline engine

8

Ingquiry No. 86.—For manufacturers of seamless
tubing about %4 inch diameter and about 7 inches long.

Tuquiry Neo. 87.—For the manufacturer of steel
that will turn off steel-tired wheels made flat by slid-
ing. Merchant steel being used at present and not
being found hard enough.

Inguiry No. 8N.—For a company making non de-
caying wood to be used in making piers in salt water.

Inquiry No. 89.—For the address of Mr. Rollin C.
Wooster, who, it _is said. has invented a kind of salt
which, when put in water, freezes it with its contents.

Ingquiry No. 90.—For Jparty willing .to make small
h;usststampings and tubings with thread rolled instead
ol cut.

Inquiry No. 91.—For firm that could make wood
handles of soft wood, 9 inches long by 7 inches wide b
14 nch thick, to be varnished or enameled a dar]
maroon color similar to lead-pencil finish.

Inquiry No. 92.—For a manufacturer willing to
make pipe wrenches according to specifications.

Inquiry No. 93.—For a manufacturer of slicing
machines for making potato chips.

Inquiry Neo. 94.—For manufacturers of cigar cut-
ters to complete smoking sets.

Inquiry No. 95.—For manufacturers of dies to cut
leather tufts for mattresses. etc.

Inquiry No, 96.—For manufacturers of complete
brick-making plants with a capacity of about one mil-
lion a year.

The latestbrick-making machinery can be had from
Henry Martin Brick Machine Manufacturing Com-

pany, Lancaster, Pa.
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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; eorrespondents 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 office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be dlstmctly
marked or labeled.

(8071) C. F. S. asks: In talking in a
telephone, how does the sound get from one
end of the line to the other”? Does the sound
travel or does it not? A. The sound is not
carried on the wire from one telephone to the
other. Sound waves strike the diaphragm of a
transmitter, which vibrates under their impact.
These vibrations cause an electric current to
vary in strength. This current flows to the re-
ceiver and attracts its diaphragm with a force
which varies just as the current varies. This
causes the diaphragm of the receiver to vibrate
just as the current fluctuates, that is, just as
the diaphrazin of the transmitter vibrates.
The vibrations of the diaphragm of the receiv-

er set the air into vibration. This strikes
the ear, and is changed into sound by the
brain.

(8072) J. McG. R. writes: A claims

that a watch movement with ordinary steel
balance, hairspring and fork, when inclosed in
a steel case, either open face or hunting, can
be held in the field of the most powerful
dynamo or motor, without the movement be-
coming magnetized. If the above is a fact.
will you kindly let me know why the steel case
acts as a preventive? A. It would not be best
to surround a watch movement with a steel
case in this manner to protect the movement
from external magnetism. The steel would be-
come permanently magnetized in the field of the
dynamo or motor, and would then affect the
steel springs of the watch. The usual protec-
tion is afforded by an iron case. Iron is used
because it cannot be permanently magnetized.
Iron presents very little opposition to the pas-
sage of the magnetic flow through it; far less
than air or any other substance presents. When
the iron-cased watch is placed within a mag-
netic field, the lines of magnetic flux leave the
air and take their way through the iron. They
are held in the iron and do not enter the
works of the watch inside its iron case, since
they must traverse air in order to do so. The
movement is thus screened from the magnetism
of the dynamo. For complete protection the
screening case of iron should be of greater
thickness than these cases are usually made.
Iron is the only substance known which can
act as a magnetic screen.

(8073) D. B. T. asks: Does the
latent heat of a solid vary with its temper-
ature? A. No. The latent heat of a solid is
the quantity of heat required to melt it. This
is not given to the solid except at the tem-
perature at which it melts. When a solid-is
heated to its melting point, its temperature
stops rising, and all the heat which enters it.
is spent in changing the condition of the solid
to the liquid. A solid has no latent heat. It
is liquefied by heat, and this heat becomes
latent. The term latent is going out of use.
It is no longer found in the best text-books.
We simply say the “heat of liquefaction.”

(8074) F. P. asks: 1. Would it be pos-
sible to run the electric motor in SUPPLEMENT
No. 1195 for say 120 miles by putting in extra
cells? A. We do not think it possible to run
an electric vehicle under ordinary road condi-
tions for 120 miles at a charge. 2. How long
does it take to charge the cells in SUPPLEMENT
No. 1195? A. Several hours, varying accord-
ing to the rate of charging. 3. Would either
of these motors be able to travel the roads just
south of Lakes Erie and Ontario at all seasons
of the year? A. An automobile would be at a
disadvantage during the muddy season in the
spring.

INDEX OF INVENTIONS

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

FEBRUARY 19, 1901,
AND EACH BEARING THAT DATE.

[See note at endoflist about copies of these patents.]

Air brake, N. A. Christensen......... ceee. 668,613
Air brake systemn, R. B. Benjamin... .. 668,152
Air ship, A. . Hubbard................00.s 668,375
Alcohol, apparatus for the manufacture of,
Collette, Fils et al..................... 668,306
Amalgam squeezing machine, J. V. Coleman 668,488

Amalgamation of ores, C. G. Collins....... 668,283

Amalgamator, C. G. CollinS...e.vvevecenns 668,282
Ammonia derivatives of saccharine, makmg,

(059 ¢ 5 50000000000000000090000000000 668,164
Animal trap, spring jaw, L. H. Levarn.... 668,527

Arithmometers, letter sheet form for, Spiek-

erman & Hertle.......................
Automobile boiler, M. H. Detrick........... 6
Bait, etec., receptacle for live, C. M. Fisk..

Banjos or similar instruments, tremolo at-

tachment for, R. S. Russell............ 668,604
Barrel, G. Andrews........cooveuvuen. 668,251
Battery contact, electric, A. L. Stevens 668,359
Battery plate, storage, J. Hewitt....... 668,517
Battery plate, storage, H. M. N. Muhle.... 668,295
Battery separator, L. W. Collins....... . 668284
Bearing for vehicle wheels, ball,

W. R. Spruill, Jr 668,590
Bed and table, combined, J. Beihl. 668,479
Bed bottoms, machine for makin

Mafera ........... 668,410

Bed, folding, D. Walker... 668,468
Belt tightener, W. C. Rust........ 668,605
Bicycle bottom bracket,. A. Weed...... . 668,243
Bicycle frame member, J. H. Sutherland.... 668,546
Bicycle saddle post and pump, J. H. Rast.. 668,214
Bicyele stand, A. Krimmert................ 68,259
Bicycle support, J. Newbigging et al . 668,412
Billiard cue, J. A. Heath..........covvuuns 668,182
Block. See Pulley block.
Boiler cleaner, Wohlgamuth & Williams.... 668,244
Bolt head trimming machine, J. H. Haskins 668,180
Boot or ghoe, W. Wegman-Bossert......... 668,364
Boot or shoe cleaner, F. Dayton........... 668,285
Bottle disk or double stopple, R. R. Spoore.. 668,567
Bottle filler, O. S. Beyer.........c...covvuann 668,303
Bottle neck forming machine, A. J. Rudolph. 668,223
Bottle stopper, J. Harris................... 68,444
Bottle washing machine, J. Kayser. 668,189
Bottle wrapper, 1. II. Higham.... 6(18.)18
Bottles, machine for the manufacture

row neck, Blue & Jones (reissue)...... 11,890
Bottles, e¢tc., mechanism for corking, A.

Baumgarten .........cc.icieeiieieneans 668,478

Brace. See Fence truss brace.
Bracket, C. F. Doebler..................... 668,328
Braiding machine carrier, Grimes & Benedict 668,32
Bridge, J. B. Strauss...........cciviiiii. 668,232
Bridge gate, automatic draw, V. D. Johnson 668,610
Brush, PR '<Y-7c) o 668,361
Brush, bicycle, P. 8 6691(‘8
Buckle, R. Garrard 668,609
Bun§ hole fitting for casks or barrels, W.

x (BRI R d 8009600000 000060800000000 668,186
Butter dish, J. G. King............... . 668,190
Camera lens attachment, F. R. Roach 668,416
(ameras, multiplying plate holder for, F. J.

& C. A. Macearthy.........covviunnnnn 668,532
Can exhausting and testing machine, T. J.

Cosens .......... W0 ot 668,491
Can heading machine, W. S. Case.......... 668,305
(an washing machine, filled, T. J. Cosens.. 668,490
(‘ancpling and postmd\kmg machine, mail,

. R. L‘mdfear ....................... 668,353
Candlestick, miner’s, G. T. Parsley. . 668,317
Car brake, F G. Nicewaner. 668,203
Car brake, electric railway, F‘ St 668,233
Car brake operating mechanism, rail\\ ay, 5

L. Stevens ........... ... it 668,360
Car, combined grain, cattle, and merchan-

dise, railway, F. C. Millar............. 668,536
Car coupling, R. N. Lyon . 668,531
Car coupling, B. F. Neel . 668,201
Car coupling, E. B. Reed 668,216
(Car draft rigging, railway, H. C. Buhoup.. 668,574
Car, dumping, C. M. Carnahan . 668,163
Car fender, P. Best.........covieiiiininnn 668,153
Cardboard, ete., impervious to grease, compo-

sition, for rendering, N. V. Randolph.. 668,565
Carline pocket, A. R. Belt............ PR 668,480
Cartridge clip and gun, A. H. Russell 668,392
Centrifugal machine, A. Freitag..... . 668,512
Chain hook, watch, J. F. Streeter......... 668 396
Chains, appamtuﬂ for use in making, A

) B T S A a0 060000 B o000 aRe0as 668,614
Chains, coupling device for lowering, C. J.

1 (4910 156800000086 960 000680060060000000 668,504
Chair. See Folding chair.

Chair back support, adjustable, J. Luppiho.. 668,381
Chair foot rest, C. F. Streit.............. 668,268
Chairs, device for operating fans on rocking,

G. A. Heimbucher..................... 668,352
Chairs, etc., device for secu

tilting, Bray & Leidy 668,324
Chuck, F. J. Freese. 668,286
Churn, J. W. Wolfe. 668,245
Cistern mold, C. Hum 668,291
Clamp and holder, A. Annett 08000000000000 668,399
Clasp. See Garment clasp.

Clasp, A. Ritter......c.evviiiiiiiiiiennn. 668,390
Clip. See Cartridge clip.

Cloth napping machine, I. N. Forrester 668,510
Clothes wringer, F. H. Edmonds....... . 668,556
Clutch, friction, Ball & Corbett........... 668,475
Coating carboys, etc., composition for, F.

Archambault ............ ... 668,275
Cock, safety gas, W. H. Holt......... . 668,406
Coin collecting box or receptacle, J. Roy. 668,267
Coke, apparatus for use in the manufacture

of,” M. M. SUPPES.....cvvuiirnnnencncns 668,234

Coking furnace, P. B. Elkins. . 668,402
Condenser, I. Wannor ....... . 668,595
Conveyor, Korth & Garrity................. 668,378
Cooler. See Liquor cooler.
Cooling box, liquor, B. Bernstein.......... 668,482
Copying pad, E. R. Hodges 5 . 668,185
Core bar, G. H. Adam............ . 668,474
Corn drying machme, Puff & Lay.. . 668,584
Cornstalk cutter and dropper, com

Green & Herrig. 5 668,515
Corset, J. C. Andrew 668,433
Corset, I. W. Birdsey.. g . 668,436
Cotton gin, W. H. Wentwort 668,470
Coupling. See Car coupling.

Coverer, H. Reitz............. ..., 668,341
Crane hook safety, C. H. P. Michael. 668,294
Culinary press, I Briggs............ 668,485
Curtain fixture, C. C. aub. 5 668,181
Curtain holder, R. Goldstein.. . 668,289
Curtain pole ring, J. Kroder............... 668,192
Cutter. See Cornstalk cutter.

Cutter bar pitman connection, .J. L. Taylor.. 668,591
Cutter head, S. J. Shimer..... 668,586
Cycle, water, G. A. Hagena....... . 668,516
Damper regulator, .J. B. Bishoff 668,156
Decorative films, machine for packaging, W.

12 (0 g AR A BaR0na0AG00AD6E0066R0 68 00 668,576
Dental chair seat raising or lowering mech-

ansim, Sonnex............c..... 668,321

Digger. See Potato digger.
Dining room tramway, Willoughby & Fischer 668,596
Dish pan, M. C. FOX......vovtiunnrnenennn 668,511
Dock, dumping, A. C. Hilsinger. 668,290
Draft equalizer, J. L. Owens. . 668,204
Drawing outlines of the huma

naratus for mechanically, C. H. Smlth 668,228
Dredging appliance, hvdraullc, E. Risley.. 668,342
Drum, heating, A. Johnston................ 668,332
Dye and making same, blue wool, A. Hess... 668,445
Dye and making same, bluish triphenyl

methane, Levinstein & Herz........... 668,580
Ezg tester, C. S. Jewell.................. 668,520,
Electric circuit testing apparatus, N. H.

IR 5 5600060 000600000000000000000060000 668,426
Electric light for show windows, S. Hirsh.. 668,446
Electric lighting abparatus, A. J. Wurts.... 668,246
Electric switch, W. F. Richards........... 68,389
Electrical accumulator battery, P. E. Placet. 668,356
Electrical oscillations, receiver for, G. Mar-

Gl 66 6o Geogno a6 00000 oa000s 668,315

Electrode, ga Tvanic batterv, C. 7. Reed . 668,215
Electromagnet, G. L. Foote................ 668,257
Elevator. See Hydraulic elevator.
Elevator signal system, M. H. Collom...... 668,438
Exercising device, M. Yount......... . 668,473
Exhaust head, Maranville & Warden . 668,448
Explosive engine, S. M. Zurawski. 668,250
Fastener making machine, J. D. Strickl 668,395
Fatty matter and glue, extracting.

Powter ...... 668,212
Faucet, I. Osgood.. 668,355
Fence, farm, G. w. g 668,271
Fence truss hrace, E. F. MeN . 668,452
Ferruginous nucleins and makmg E.

RN G I s B8 5 S A A0 arRB0RE 000000000000 668,460
File case, tablet, C. E. McClintock . 668,582
Filter hed W. W. WilSon.......... . 668,344
Filter, sand, E. F. Dyor. ... . 668,441
Firearm, §lnt'](‘ trigger, A B Tard.. . 668,526
Fire extinguisher, Sackett & Keller 668,224
Iirst resisting materials, manufacture of, A. _

Imschenetzky .....o.iiiieienieenns 668,362
Fire place screen front, E. J. Field.. . 66],171
Firenroof areh, S. Tord............... . Gh‘%,":m
Fireproof coiling, Rivelli & Yennaco. 668,319

Fireproof partition, W. N. Wight........... 668,366

Fireproofing wood, H. V. Simpson......... 668,227
Fish line float, C. W. Dickinson... . 668,254
Flax machlne, R. Schofield....... . 668,421
Fly exit attachment, W. Strutman 668,323
Folding apparatus, R. C. Seymour . 668,394
Folding box, M. W. Waldorf. . 668,239
I'olding box, H. R. Webb.. . 668,550
Folding chair, A. Co]llgnon . 668,489
Food compound J. H. Campbell. . 668,

Food produect, C. H. Campbell....... . 668,253

Fruit jar, self-sealing, .J. W. Davis..
Furnace. See Coking furnace.
Furnace, J. P. Gill

Furnace attachment, boiler, C.
Furnace oil burner, G. C. Thom.

Furnace wall, P. L. Crow
Furniture, E. W. Whltlock
Fuse box, J. F. Lyons.....cooveennnnans
Gage. See Water gage.
Game board, W. Passow......... 0000000000
Garment clasp, C. BroWn....oveeverrnnnnns
Garment clasp and belt holder, combined, A
Ritter ...... .. it
Garment supporting device, I. B. Kellel .o
Gas burner, self-lighting, F. Zacher........
Gas, vxtractlng liquid methane from natural
A. Le Sueur ..........cccciieuiinnn
sas generator, acetylene, G. P. Gaston.
Gas igniting device, G. A. W. Barkov.sky
Gas manufacturing apparatus, F. W. C

Schniewind .......ccoiiiiiiiiiiiiiaaad
Gate. See Bridge gate.
Glitter pounce, producing, G. E. Schmldmer.
Gold washing machine, Franklin & Tonnar..
Golfer’s register, G. Browning
Grain cleaning machine screen, double act-

ing, J. L. Owens.........ccouevueunens .
Grain drill, Swope & Moehring.
Grain dump and elevator, portable

V. Schroeder
Grain separator,

Graphophone shavmg device, J. 668,230
Grate and bar therefor, P. L. Cr(me + 668,495
Grate frame, P. L. CTOWE . e e earranernrnnnn 668,496
Grease extractin apparatus, N. B. Powter. 668,211
Grinding and polishing mill and means for
feeding, abrading or polishing mediums

thereto, W. O. Bailey......ccovvvuvnnn 668,552
Grinding machine, ball, R. & L. F. Schulze.. 668,462
Gun carriages, indicating the traverse of, A.

H. EINOTY . ..tiitiietinennennnannanans 668,602
Handpiece, C. P. Fritz.............. .. 668,373
Harness strap guide, S. H. Hull . 668,187
Harness support, .J. B. Anderson 668,432
Harness traces, machine for scratching and

stitch marking, J. tone 668,425
Hasp lock, W. H. Pickett........ , 668,208
Hat fastpnpr, M. J. Malloy.. 68,199
Hay loader, W. H. Beckwith 668,369
Hinge, box, C. Gruhle........ 668,258
Hinge, gate, T. J. Ryan..... 668,544
Holster, pistol, J. M. Martin 668,382
Hominy mill, J. Beall............... 68,2!
Horse dotachlng device, C. N. Morgan. 668,411

Horse rake, J. H. Lawson..........
ITorseshoe, soft tread, R. J. Give
Horseshoeing rack, J. Cea.....
Hose supporter, R. W. Parramore. .

Hot air and ventilating register, Be

Schlabach ..............cccoivinieiiian, 668,400
Hot air engine, W. M. Myers......... .. 668,200
Hub fastening, Kavanagh & Arthur .. 668,523
Hydraulic elevator, J. E. Wait...... . 668,238

Impact tool, pneumatic, S. Oldham ... 668,354
Inkstand, S P. Barker....o.ooveeivnnnnn. 668,476
Insulating overhead wires, machine for, O.
Russell.......iiiiiiiieerineannnnnnnnns 668,419
Insulating support for electrical conductors,
2 6 VB M (S S S50 5600 0000 0000000 000N 668,300
Iron ore and making same, brick from, A.
3300 58 556 06080300000000000 0000000000060 668,585
Irrigating arid soils, system of, L. O. Tom-
HNSON .« ..uiit i iiiienrenennnnnnnnnnns 668,362
Jar. See Fruit jar.
Jewel setting, H. E. Patton............... . 668,318
Kiln, A. Finch...... ... ... iiiiiiiiinnn 668,370
I\nlttmg machine attachment, F. B. Wild-
............................. ... 668,569
Knlttmg machine take-up mechfimsm, F.
Wileomb ... i i 668,668
Knob and bell, combined door, D. J. Flynn.. 668,173
Ladle stopper, W. H. McFadden...... . 668,450
Lamp, electric are, T. F. Barrett. . 668,345

Lamps, oxygen cut-off for hydrocarbo
w Quigley
Lantern slide blndmg strip,
Last, darning, B. C. Shiells.
Last, follower, T. D. Barry...
Last, hinged, A. M. Leighton.....
Lettér box indicator, H. Schmid......
Letter opening machiup, R. C. Berry...
Leverage power mechanism, A. Kreidt....
Life preserver, F. A. Groenke..............
Lifter. See Scuttle lifter.
Light. See Electric light.
Linotype machine, .J. R. Rogers.....coeee.
Liquid cooler, W. Colligan....... 5
Lock. See Hasp lock.
Lock, W. S. Jenkins...........coieeeennnn
Logging vehicle stake, J. R. Sheeh
Loom for weaving tufted fabrics, H. Wyman
Loom shuttle tension device, W. Orr
Lubricator, 0. Newhouse
Lumber together, machine
matched, W. L. Beach
Magnet for electrical machines, rotary field,
G. Lamme......cuoviiiiniiennienn.
Mail and package drawer, P. P. 1. Fyfe.
Mail crane, R. F. [‘eldmeler ...............
Manual recorder or autographic register, L.
Ehrlich
Match machine
Match machme, H. F & W.
Matches, machine for making “ax,
Harvey ......ciiieiiiiiiinrienrnennnnns
Measuring instrument, electrical, I{. Lehner.
Metal bending machine, W. H. Donner.....
Metal cutting tool and making same, Taylor

Metallic leaf, package ro]] for holdmg and
H. Co

applying, W. H. Coe.........coiiinvn
Milk and making samo, desiccated, J. H.
Campbell ........co i,
Milk and obtaining same, condensed, J. H.
Campbell ... ... . ittt

Milk, desiccating, J. H. & C. H. Campbell..
Mine door operating and signal system, J.
Burns
Mine shaft cross head, J. T. Semmens..
Mining drill for coal or rock, A. Walker.
Mold. See Cistern mold.
Molding machlne, Murray & Field..........
Mole trap, S. & J. F. Rittenhouse 86
Mop press, C. A Goddard.................
Mosquito bar frame or holder, J. Rawlings.
Motion converting mechanism, S. J. Miller..
Mowing machine knife bar, A. H. Brown...
Muslca instrument, mechanical, E
Musncal instruments, dampver device for me-
chanical, Wacker & Bock
Musical strlnged 1nstrnment H. Davidson.
Neckwear frame, H. eisc!
Needle, F. M. Lepore...........c..ocuouun.
Nurse’s companion case, Taylor & Murphy...
Nuts and bolts of tires, etc., machine for
uniting, U. G. Neale.........ooouuunnn.
0il or grease, extracting, N. ..
Oscillating engine, P. L.
Pad. See Copying pad.
Paddle wheel, ft-athvrlni C. W. Freeman.
Pail cover, sap, A. A.

Pan. See Dish pan.
Paper, ete., apparatus for cutting and fold-
ing, R. C. Seymour..............c.....
manufacturing square bottom,

Paper bags,
W. A, LOTeNZ. ..t iiitiiinnnneenannns
Paper board and cutting same into sheets or
sections, machine for paraffining, Wells
& Mullen
Paper or cellulose works, anparatus for col-
lecting pulp from waste waters of, E.
Fullner
Paper works, apparatus for
from waste waters of, E.

collecting pulp
Fullner.

Paring machine knife head D. F. Hunt

Paste tube, A. N. Ritz...........cooatne

Pens, means for filling and cleaning foun-
tain, TI. H. Ballard................ ...

Phonograph record duplieator,
Phonogranh renroducer, B. B.
Photogravhic annaratus, W. I. Fisher
Piano action, M. Steinert...........
Pianoforte action, Flint & Gillette
Picker stick check, E. Trachslereesesn.....

G. Bettini.
. Hill
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. 668,309

. 668,273
. 668,293

. 668,461

. 668,541

) 668,455

. 668,464

. 668,456

. 668,210

. 668,424
. 668,508

668,501

668,583
668,236
668,498

668,206
668,401

668,249
668,197
. 668,288
668,368
668,225
668,420
668,371
668,157

668,205
668,397

668,615
668,422
668,477
668,196

668 177

668,457
668,165

668,188

668,573

668,194

. 668,513

668,256 |

. 668,169
. 668,519 '
. 668,247 ’

. 668,179 |

668,260
668,167

668,270
668,575
668,159

668,161 |
668,162

668,600
668,593
668,263
(68,561
668,543
668,537
668,486
668,217
668,237
. 668,500
6

668,466
662,387
668,497
. 668,372
668,313
668,393
668,198

668,301

668,560

668,559
668,407
668,357

668,150
. 668,154
668,123
66,577

668,363

Pipe making machine, E. Hancox...668,330, 668,331
Pipe wrench, M. Z. Viau........coivvnnns 008,467
Planter, choek row corn, W. C. Duncan.... 668,440
Plow fender, D. M. Harrison........... ... 668,178
Plow sulky, N. Sanders........ . 668,458
Plug, attachment, W. T. Pringl ... 668,213
Pocketbook, D. H. Kendall.... ... 668524
Pole tip, J. B. Moore........ .. 668,316
Post driver, J. M. Armstrong......... . 668,276
Potato digger, J. & P. Radermacher. . 668,611
Power transmitter, Diehl & Schramm 5 668 166
Printing machine driving apparatus &

. Giesecke. . 668,350
Printing, plate, Al e 668,358
Printing press, 0. L. RAADO. «nnnvennnas 668,415
Printing press, bed and cylinder, A. L. Case 668,347
Projectile, illuminating, W. H. Rose....... 668,222
Pulley, F. F. Fenlason.........ceoecvuuuannn 668,307
Pulley block, self-locking, J. O. Walton.... 668,594
Pump, force, W. L. Phifer...........cc.... 68,542
Pump, pneumatic, D. L. Holden... .. 668,405
Punching bag support, W. C. Bean.. .. 668,279
Punching bag support, H. G. Kotten. .. 668525
Puzzle, F. H. MOSS......coveuennun ... 668,386
Railway crossing signal, S. Coon......ce0... 668,34
Railway draft rigging, C. M. Carnahan. 668,281
Railway rail stay, H. H. Sponenburg....... 668,423
Railway switch, street, J. Floyd........... 1)6850()
Railway system, electric, E. W. Farnham.. 668,170
Railway train signaling apparatus, H.

[ 1i¥1 8 S R0 B 006000 00060000 606006000 668,588
Rake. See Horse rake.
Reamer, oil or like well, W. Plotts......... 668,340
Receptacle, metallic, L. L. Johnson......... 668,521
Recorder. See Manual recorder.

Refrigerating and pumping engine, O. P. Os-
tergren
Refrigeration, E. W. Howell.
Refrigeration apparatus, ar
Howell
Refrigerator,
Refrigerator, shipping, W. (‘
Relay and circuit, electrlcal Bullard ‘& Falk
Rendering apparatus, N. B. Powter
Resistance coil, F. Comminge........
Resistance coil, A. C. Eastwood............
Revolving cylinder engine, J. D. McFarland,
Jr

A. E. Key

668,540

.. 668,310

.................................... 668,451

Rheostat, N. H. Suren. .... 668,235
Ring. 90(* Curtain pole nng.
Rock drill tripod, J. J. Crippen........ .o.. 668,493
Roof, corrugated iron, M. Wanner ... 668549
Rotary engine, W. S. Austin. ..... . 668,278
Rotary engine, M. Van Gelder.............. 668,428
Rubbing, sandpapering, and polishing ma-

chine, W. J. MaddoX......coovveeuvunns 668,533
Sack holder, F. B. Blanchard.............. 668,483
Sander for rollmg stock, Pickring & Clarke.. 668,388
Sawmill, circular gang, A. E. Roe......... 668,343
Scale, letter, W. Eschemann............... 668,349
Scoop for cleaning cess pits, ete., T. & C. E.

| 3110 115 506000 0000000030008 00000300000000 668,308
Screws, cutter for worming wood, Lange. 668,195
Scuttle lifter, G. Bickelhaupt.. 668,435
Seam for sewed articles, (‘hauvet & Coultor 668,327
Seat. See Spring seat.

Self-igniting body and making same, G. A.

W. Barkowsky ........ceeeiiuennennns 668,367
Sewer pipe, self-centering, G. W. Raymond. 668,298
Sewing machine attachment for making

braid trimming, S..Aronson............. 668,277
Sewing machine, chain stitch, L. Onderdonk. 668.539
Sewing machine feeding mechanism, R. Pier-

|88 5650000 600000000 000060000000000000 668,414
Sewing machine, hand, C. H. Benoit........ 668,481
Sewing machine presser foot, A. Rontke.. 668,221
Sewing machine presser foot attachment, C.

CATCE v et eveevennennennssnseosennannas 668,264
Sewing machine straw braid guide, E. L.

AW 666606000 0000000060000000000060 668,240
Sewing machine trimmer, Hill & Schramm.. 668,184
Sewing machine trimmer, A. Rontke........ 668,220
Sharpener, knife, C. F. Shoemaker. 668,226
Sharpener, razor, E. E. Deputy............ 668,503
Shipping case and holder, E. M. Knight..... 668,376
Shock elevating and carrying machine, I. E.

0 (1511438558606 6 6000000000 000300 000000000 668,336
Shoe fastener, J. Kalina................... 668,408
Shoe spike, detachable, E. Woodward.... 668,274
Shoe stretcher, R. Douglass....... . 668,505
Sign attaching device, H. S. Tan . 668,547

Signal. See Railway crnssmg 81g‘
Siphon head, C. Walter, Jr

Trolley switch, E. J. Parker.
Trolley wheel, C. R. McAdoo..........:

. 668,469

Slat fastener M. L. Akers. . 668,551
Socket wrench, T. P. Sayers. . 668,545
Soldering implement, W. A. Ro: 668,320
Speed changing mechanism, Fischer & Otto. 668,172
Spokeshave, J. A. Traut........ccoveeeene... 668,299
Spooling machine cop holdor, W. V. Threlfall 668,592
Spring. See Vehicle spring
Spring seat or bottom, Marshall & Davis,

668,334, 668,335
Stable, cattle, A. M. Rush............... 668,418
Stamp mill, G. L. Gibson................... 668,578
Starch making apparatus, W. H. Uhland.... 668,427
Steam generator and furnace therefor, R.

RI%188 Saa0s6000008000000000000000660000 668,463
Steam separator, J. T. Lindstrom. ... 668,529
Steam trap, A. J. right........ .. 668,302
! Stereotype chase, W. G. Herz............. 668,374
Stone and making same, artificial, G. A.

S 0L 550006000000 000000000000000000 668,413
Stopper rod, S. Anthony...........ooioan.. 668,149
Stopper rods, means for protecting, W. J.

ERd301L) 5000006000008 000000000 00000000 668,242
Stove, cooking or heating oil, F .T Smith.. 668587
Stove or range, cooking, G. F‘ ........ 668,599
. Sunlight to basements or other stones, ap-

paratus for transmitting, O. Han-

Neborg ..vvvvenennnnns .... 668,404
Suspenders, H. G. . 668,261
Switch stand, H. S. Goughnour. . 668,176
'ﬁynchloniﬂnz alternating current g

5 241 368 R000860600000000000006000 668,431
Swnchronlylng apparatus for alternating cur-

rent generators, H. W. York........... 668,430
Synchronizing system for alternating current

generators, ork 668,429
Table, W. C. Jolly . 6623522
Target, C. ROCK......vviieiiiinineninennnns 668,219
Telegraph, automatic copying, I. Zabinski.. 668,248
Telephone receiver holder, H. M. York...... 668,472
Temperature, avnparatus for effecting ex-

change of, . Fouche.................. 668,558
Time checking apparatus, workman’s, R.

111 3 A B BB 8 0a6nR 600 006 0NN00 008000000 668,158
Timepiece spring mechanism, W. Kohler. 668,191
Tin plates, means for mottling, W. G.

Brangham ...........ccceveiennnennnns 668,553
Tire, bicycle, M. V. Rush. .. 668,603
Tire heater, W. Vogel.......... ... 668,548
Tire, pneumatic wheel, J. Adair ... 668,398
Tire, vehicle, F. J. JODNStON « e vvvneneentonns 668,292
Tires, coin operated apparatus for 1nﬁat1ng,

H. Mesnage .. 668,535
Titanic oxid, producing concentrates co -

ing high percentages of, J. Ros . 668,266
Tobacco truck, G. C. Wiggins. 5 R,
Tongue supnort, M. M. Nolt.. . 668,338
Tool head, W. H. Crist.........c..ciiuts 668,494
Tooth crowns, ensp press for, C. A. Covalt.. 668,492
Top, kaleidoscopic, G. A. Wheeler......... 668,608
Toy apparatus, G. A. Wheeler.... ... 668,607
Toy savings bank, A. Kaufman. . 6625779
Tracer, H. M. Enright........ : 66R.506
Track drill, W. Bethel......... . 6AR RAR
Traverse indicator, A. H. Emery.. 668,601
Trimmer. See Sewing machine trimmer.

Trolley head, H. A. Nettleton............. 668,493
Trolley switch, M. D. Baron... 15

Trolley wheel and bearing, O. B. Martln ... 668,581
Trolley wheel and harp, J. D. Forrer 668,174
Truck, car, J. L. Levy......... g ... 668,528
Tub, M. A. Stephen......... 000000000330as 668,322
Tube. See Paste tube.
Tufting machine, mattress, G. H. Pierce... 668,339
Turbine nozzle, N. S. Bok. ... 668,484
Twisting together ends of threads of

bobbins, apparatus for, F. Kugler 668,193
Type channel and slug, A. A. Low. 668,312
Type distributing anparatus, J. Breakey 68,7
Type distributing ammratus, A. A. Low . 668,314
Type writer, A. Beyerlen................... 668,1!
Type writing machine, W. J. Barron,

668, 570 to 668,572

Type writing machine, B. C. Sticknev...... 668,465
Valve, automatically closing, J. W. Nethery 668,202
Valve, cut-off, F. J. Englen............... 668,557
Valve gcearing for engines, rocker, W. H.

SEPAUSE ¢ ot tetenneneneneeennanenennnns 668,231
Vehicle, convertible, A, C. Sage............ 668,560

(Continued on page 141)
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Without Steam Power should "\
use our Foot and Hand Power Y
Machinery. Send for Catalogues

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

SENECA FALLS MFG. CO.

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

ARMATURE WINDING, RIGHT AND
Left Handed.—An important paper for all amateurs. 17
illustrations. SCIENTIFIC AMERICAN SUPPLEMENT,
No. 1139, price 10 cents. For sale by Munn & Co. and
all newsdealers. Send for catalozue.

MACHINE N

F NGINE& FonT SHOP UTFL <
H E°°T]100Ls ano SUPPLIES:+7/
S . SEBASTIAN LATHE (0'205PHVERT 53
Foot and Power &5 i rere knt Do} Trevsos.
SHEPARD LATHE CO., f?)S W. 2d St., Cincinnati, O.
THE HALL

BRASS PIPE WRENCH.

A PERFECT TOOL
WITH FRICTION GRIP.
Bushings for all sizes and shapes.
Highly polished pipes made
up without scar or injury.

For Circulars and Prices N -
WALWORTH MANUFACTURING Co.,
128 10 136 FEDERAL ST., BOSTON, MASS.

ells About Tools

A perfect encyclopedia of tools in use
in every trade and profession with

»JOOL y p

CATALOGUE: -

prices and discounts of same.

Montgomery & Co.’s
Tool Catalogue.

510 pages, well printed.
: " illustrated. A valuable book of refer-
(CEAMURENIUY ence for everybody interested in
tools or machinery. Mailed for 25 cents, sent to

MONTGOMERY & CO., 105 Fulton St., New York City.

There is never any question
about the quality of a

B. .F. BARNES
UPRICHT DRILL.

The tool here illustrated is our 20-inch
Drill, and we guarantee it to drill up to
linen in steel and 1}4 inch in cast iron Sgg
at a good gait and without strain. We
build larger sizes and will be glad to
send full data on our entire line to
interested people.

B. F. BARNES CO., Rockford, IlL
CUYER’S PATENT

DESULPHURIZING FURNACE.

Latest, Cheapest and Best.
Takes the place of Heap
or Stall Roasting.
e Saves time and money.
‘Write for particulars.
HENRY GUYER, Casilia 514 LIMA, PERU, S. A.

P A & ING TN OB

o0

Copiously

ote

*S[00],
AIniua) 10

Presses for
Sub-Press Work.

Five sizes. Sub-Presses and
Tools to order.

§F™ Send for Circulars.

BLAKE & JOHNSON,
P. 0. Box 7, WATERBURY, CONN.

Water Emery
Tool Grinder

Has no pumps, no valves. No
piping required to supply it with
water. Always ready for use. Sim-
plestin construction, n ost efficient
in operation.

8= Send for catalogue and prices.

W. F. & JNO. BARNES CO.

1999 Ruby St., Rockford, 111.

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 the paper. Can be
used repeatedly. In boxes 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
Pin Co., Box 121, Bloomfield, N. J.

‘g 'ON 9ZI§

Threaded with ease by one
man and a
FORBES

Smaller sizes proportionately
easy. Send for C%tal;%ug.co
' NE No. 30, THE CURTIS & CURTIS CO..
Raﬁé’f/:fz iEn.R?& 1. 6 Garden St,, Bridgepott, Conn.

“ULDS” GASOLINE

ENGINES
ARE REMARKABLE FOR K y

SIMPLICITY

AND

ECONOMY

Write for Prices. R,
OLDS MOTOR WORKS, 132 8 Jeff. Ave., Detroit, Mich.

.0 THREADING MACHINE

Can be attached to bench or post.
Desiened for threading the
smaller sizes of pipe, iron or
brass, also bolts. Hastwo speeds,
one tfor pipe }§ to 1 inch; the
other for pipe 14 to 2 inches,
inclusive. ses the regular
Armstrong adjustable dies. Oth-
er attractive features. Send for
articulars. The Armstrong
fg. Co., 139 Centre Street,
New York. Bridgeport, Conn.

Vehicle, motor, D. N. Melvin....ovouusuns

Vehicle, motor, G. L. Roby................ 68,
Vehicle spring and hanger, G. T. Glover....
Vehicle wheel, F. W. Morgan
Yehicle wheel, elastic tired, F. W. Morgan. .
Velocipede driving mechanism, Lane & Doney

Vending machine, W. Pitt................. 668,265
Vise, jeweler’'s hand, A. S. Koch.......... 668,37
Voting machine, N. B. Ross............... 668,417
Wagon, platform, T. B. Benedict........... 668,434

Washing machine, K. Wiechers............
‘Washing or cleaning apparatus, E. R. Edson
Water closeét flushing device, J. W. Snider..
Water gage, Garrels & Kimball
Water gage guard, Brooks & Fischer.
‘Water heater, Smith..............
Water tube boiler, M. J. Burke...
Weighing machine, A. H. Canning
Well drilling apparatus, deep, C. D. Pierce.
‘Wheat degerminating machine, J. Frey
Wheel bushing, C. Miller
‘Wheelwright’s implement,
Winding from rotating

M. M. May...
supplies, machine

for, S. W. Wardwell, Jr............... 668,241
Window or door screen, J. M. Linds . 668,564
Window screen, S. V. Merriman.......... 668,534

Wire clamping and stretching tool, Dalton &

Welsh ..ot ciiiiii i 668,499
Wool, apparatus for treatment of, A .

) 0.2 § N e 668,502
Wrench, W. TWigZ....cooviiirienrnennnnns 668,272
Wringer. See Clothes wringer.

DESIGNS.

Advertising card, F. E. Housh...34,120 to 34,123
Brake ring, E. E. Zeigler.................. 34,111
Brick, fire, J. S. Van Buren. 34,105
Brick rest, J. S. Van Buren................ , 10
Caddy body, J. B. Long... 34,100
Car wheel, W. B. Brayto: 34,108
Clasp, hair, F. H. Buzzacott 34,093
Clothes pounder, G. N. Jam 34,099
Cream whipper, P. F. Fell.... 34,098
Cycle frame, motor, H. Kalb. 34,112
Decanter, A. De St. George............... 34,095
Door hanger pulley frame, J. H. Burkholder 34,102
Door hanger track, J. H. Burkholder...... 34,103
Engine base and shaft support, gasoline, R.

M. Keating ...t 34,110
Fabric, D. J. Seaman.............. 34,118
Fabric, woven, J. T. Baron........ 34,119
Generator casing, E. P. Waggoner. 34,109
Halter ring, J. Birgel............. 34,113
Hook, garment, C. Leib 34,094
Hook, harness hanger, Stagg & Spear. 34,114
Land roller, R. W. Whitehurst......... 34,107
Pipe section, suspension, W. U. Griffiths. 34,101
Scissors member, C. C. Smith........... ,

Seal remover, bottle, A. W. Stephens.
Skate strap, W. H. Ga,
Stop motion detector, Adolphson & Cashman
Water bag, C. W. Meinecke

TRADE MARKS.

Beer, lager, F. D. Radeke Brewing Com-

PANY e eietiiieenernenenannenacnanannas 35,922
Beverages, mixed spirituous, Williams &

L 11 ¢ 35,924
Bicycles and automobiles, American Bicycle

COMPANY ¢ evvenreenrnsesnsnsesnsnsanan 35,943
Boots and shoes, Friedman Bros. Shoe Com-

PANY ittt it it 35,908
Boots and shoes, Milford Shoe Compan 35,909
Boots and shoes, Sanger Brothers..... .. 35,910
Champagne wine, A. Cousteau & Cie...... 35,923
Chemical solvents for guns and oils, G. A.

Alden & COMPANY . .vvvverennrnenrnennan 35,931
Corn, sugar, Mount Morris Preserving Com-

PANY ottt 35,925
Emulsion, W. J. F. Geary........ccevuuen 35,920
Files and hand tools, American-Swiss File

and Tool Company.........c.oeeveunens 35,942
Food, certain named, C. E. Beva .. 35,926
Hammocks, I Palmer...... i 35,915
Hats, helmets, and headwear, Borrowood

Syndicate ......oiiiiiiiiiiii it 35,906
Hose, fabric, Eureka Fire Hose Company.. 35,916
Incandescent lights and their parts and

accessories and mantles, Welsbach Light

Company e 35,936
Insecticide compound, D. . Dunne ... 35917
Keyed instruments, automatic playing de-

vices for, M. ClarkK................... 35,934
Knit fabric, certain named, J. Holmes...... 35,913
Leather, grease for currying and tanning,

Kehew-Bradley Company ............... 35,929
Manures, fertilizers, and liquids for spray-

ing plants, Chemische Fabrik Rhenania 35,930
Medical tonics, Mass & Wallstein.......... 35,921
Ointment, H. McGruder................... 35,918
Packing house products, certain named,

Cudahy Packing Company.............. 35,927
Paints, varnishes, and fillers, E. E. Nice... 35,932
Paper, cord, and twine, certain named,

Hubbs & Corning Company............ 35,914

Photographic and optical goods, William E.
Peck COIMPANY « v vt vevrnenrnennnens
Pianos, J. & C. Fischer....
Pills, W. F. Lockwood
Ribbons, Vischer & Company........35,911,
Sheet metal ware, Central Stamping Com-
PANY tiiiiiiennnnnnae
Shells, shot,
Company
Shoes, women’s, D. Armstrong & Company.. 35,907
Steam and water specialties, certain named,

T. P. Ford......ooiiiiiiiiiiiiiiiinns 35,938
Stoves, heaters, lamps, and burners, Hydro-

carbon Burner Company................ 35,937
Tin foil, John J. Crooke Company.......... 35,939
Wool fat and wool fat preparations, Nord-

deutsche Wolkammerei & Kammgarn-

spinnerei .........ciiiiiiiiiiiiineens 35,928

LABELS.
‘‘Abilena,’’ for mineral water, Abilene Drug

COINPANY i eieiiinseannennennnes 8,148
“Amer.lcan Beauty,”” for picture blocks, R.

Bliss Manufacturing Company..8,138 to 8,140
‘‘Brooklyn Bridge Brand,”’ for cement, New

York & Rosendale Cement Company.... 8,152
“Dr. Lauritzen’s Health Table Malt,”’ for a

beverase, P. Lauritzen........... . .. 8,150
‘‘Hav-it,”” for a medicine, G. N. Wanse 8,141
‘‘Maharajah Royal India Curry,”’” for c

powder, Henly....... e e 8,151
‘‘On the Wine,”’ for picture blocks, R. Bliss

Manufacturing Company ............... 8,134
‘“‘Phenol Oil,”” for a veterinary remedy,

Lewis & Tisinger............ccovuuuen. 8,145
‘‘Re-stor-ine,” for pills, J. W. Van Winkle 8,143
‘“‘Strawberry Cough Drop Brand,”’ for cough

drops, H. Dale...cocviviiininininnnennn 8,142
““Sulpho-Magnesia Water,”” for water, City

Bottling Company ...........cooeeuenn 8,149
“Teddy’s Roach Dust,”” for an insecticide,

Burke Chemical Company.............. 8,144
‘““Tree Top Pets,”” for picture blocks, R.

Bliss Manufacturing Company.......... 8,135
“‘20th Century’’ Poultry Food,’’ for poultry

food, J. Haas........oviiiinennnennns 8,146
¢20th Century Stock Food,’’ for stock food,

J. HaaS ...ttt 8,147
“Wildwood Pets,”’ for wpicture blocks, R.

Bliss Manufacturing Company..... 8,136, 8,137

PRINTS.
‘“Polliwog School Shoes,’”’ for shoes, C. R.
each ... ... il 303
¢‘Sultar,”” for a cleaning compound, Sultar
COMPANY  tvvvvntnenrnenraneeenensennns 304

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in
print ‘issued since 1863, will be furnished from
this office for 10 cents. In ordering please state
the name and number of the patent desired, and
remit to Munn & Co., 361 Broadway, New York.

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

Treats also of the famous non-mois-
ture, self-ventilating and regulating

‘“Profitable Poultry Keeping

L1 FIN ALL I'' 8 BRANCHES.” Thisisthe title and theine of our new Year Book. Contains 142
3 pages, 8x11 in, ; 200 new and original illustrati ons of best poultry tarms,buildings,etc.,in the coun-
try. Deals with every phase of the poultry industry in aninstructive and profit bringing way.

guaranteed to out-
hatch any other in

CYPHERS INCUBATORS,

three or more tests or money refunded. Sent for 10c in stamp s. Ask for book 13 Circular and prices free.

o Address nearestoffice. CYPHERS INCUBATOR CO., Boston,Mass., W ayland, N. Y.,Chicagoe

]?/_?.R FORATED METALS

OR ALL USES. MADEAS REQUIRED.

HARRINGTON&KING PERFORATING €.C

225 N.UNI&N ST.

HICAGO.

\VATACAKLS)

‘What are your planting plans for this year? Will
you have a vegetable or a flower garden? In
either case we can help you to make yourgarden
asuccess. Tell us what you plant and we will
send you our new

Garden and Floral Guide
FREE

The most valuable book of its kind published.
It readily solves all the problems of planting,
JAMES VICK’'S SONS,

Box No. 1513 Rochester, N. Y,

SAEAELD)S,

‘‘ WOLVERINE”

Gas and Gasoline Engines
STATIONARY and MARINE.
The **Wolverine"”is the only reversible
. MarineGas Engine on the market.
It is the lightest engine for its
power. Requires no licensed en-
gineer. Absolutelysafe. Mfd. by
WOLVERINE MOTOR WORKS,
1 12 Huron Street,
Grand Rapids, Mich.

10 DAYS

to responsible parties.
ies in black

DAUS’ TIP TOP "

written original and 50 copies from typewriter. It takes
an expert to tell the dupli cates from the original:

FELIX DAUS DUPLICAIOR CO., 5 Hanover St., NewYork

// Our
/T)_(;;: of paint

knowledge for all paint
% buyers sent free on request

' SUN PROOF PAINT

Libera! inducements to deal-
ers. PATTON PAINT CO.,
227 Lake St.,
Milwaukee,
Yis.

RIA

DUPLICATOR
prints 100 cop-

g 5252 BUYS A BUGGY

(with top #88.) Wemanufacture
a fullline of Buggies, Carriages and
Harness allof latest styles. Superior
quality. Prices defy competi-
tion. The entire product
of 2 eno~mous factories.
Sold direct to consumer
SaVE DEaLER’S

Every Carriage
guaranteed. Sent on
ed. Write for Speeial Offer.

&
approval.
UNION BUGGY COMPANY, 218 Saginaw St., PONTIAC, MICH,

Your money back if not s

THE HARRISON CONVEYOR

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

BORDEN & SELLECK CO,,

—Electric Light and Power Station Equipment, Industrial Railwayg.
Overhead Cable Systems, Coal and Ash Conveyors, ete., Eccentric Shakiug

Clam Shell Buckets, Breaker Rolis. Picking Tables, Howe
For catalogue and prices, address the manufacturers.

48-50 LAKE STREET, CHICAGO, ILL.

Marinette Iron

WALRAT

From 4 to 200 H. P. Made in one, two, three and four cylinder type. The
ﬁas engine that holds a volt meter as close as an automatic steam engine.

dapted to all power purposes. stationary or portable, and especially
well qualified for electric lighting
commercial light without the aid of countershafts or massive fly-wheels.
Neat in design, simple in construction, economical in operation, self-
lubricating, ali partsinterchangeable and accessible. Send for catalog *“S.”

GAS & CGASCLINE
BEBNGINES

Guaranteed to produce a first-class

Works Mfg. Co., Marinette, Wis., U. S. A.

G.F. WHEELER, General Sales Agent, Chicago office, 301 Fisher B’l1d’g.

ELEVATING - CONVEYING \ %, 4% ..%. \ Coal Mining Machines
POWER TRANSMISSION MACH’Y \' ¢ % & $5,% 5\ ELECTRIC MINE LocomoTives

% %% 92 POWER COAL DRILLS
COAL WASHING MACHINERY \" *22%. % \ COAL HANDLING MACHINERY

GAS and GASOLINE

ENGINES
1-4 and 1 horse power
MARINE and STATIONARY.

Built in accordance with the practice in
Gas Engine designs. Also complete set
of castings. Write for particulars.

CLIFTON MoToR WORKS,
233 E. Clifton Ave., Cincinnati, Ohio.

"CAUSE OF LUMINOSITY IN THE

Flames «f the Hydrocarbon Guses.—By Prof. Vivian B.
Lewes. An important paper.-in which the au hor en-
deavors to show_ that the luminosity of hydrocarbon
flames is due to the localization of the heat of formation
of acetylene in the carbon and hydrogen produced by its
decomposition, and the c¢auxe of such localization. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos.
1012 and 1013. Price 10 cents each. To be had at
this office and from all newsdealers.

Economical Gas Engine Igniters

of every description for

Stationary. Marine or
Automobile Engines,
Dynames,
Starters, Coils and
Plugs for either touch
or jump spark.

80 St. Clair St., Dayton, O.

Magnetos, |

FERRY'’S
FEDS—

you'’re planting
when you plant
Ferry’s Seeds. If you
buy cheap seeds you can't
be sure. Take no chances —
get Ferry’s. Dealers every-
where gell them. Write
for 1901 Seed Annual—
mailed free.

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

Y6u USE GRINDSTONES ?

i If 80 we can suppiy you. Al sizes
_mounted and unmounted. always
— kept in stock. Rememoer, we make a

specialtyof selecting stones for all spe-

cial purposes. Ask for catalogue

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

|

I

RE JUST AS THANKFUL

For your order for a single buggy or one set of
harness as we are for a carload. I1f we receive
your order for one item others will come in
time. That’s how we’ve built up our busi-
ness to its present mammoth proportions.
Our “ Murray’’ work has stood the test of
ears and our best customers are those who
ave been purchasing of us from the time we
started in business 15 years ago. We sell to
you direct from factory cur celebrated
*“ Murray >’ Buggy Harness at $4.75
persetand up. and “Murray’’ Top Bug-
gies at 828.50 each and up. Our mam-
moth line of Buggies, Phaetons, Driving
Wagons, Surreys, Pleasure agons
Spring Wagons, Milk Wagons, Bakery
agons, Delivery Wagons, roce‘v Wag-
ons, Laundry Wagons, Farm Wagons,
Buggy Harness, Wagon Harness, and Sad-
les, is'an exposition in itself, and we invite
you to call and make our place your head-

quarters when visiting Cincinnati. It will be a pleasure for us to show you through, whether yon
wish to buy or not. To those who are unable to call and examine our stock in person, we will
gladly mail FREE upon application our large illustrated Catalogue, No. 64, giving prices
on our ‘‘ Murray ’’ work, which we sell direct from factory to consumer, and 'which we ship
anywhere with privilege of examination without one cent in advance. ALK, OUR ¢ MUR«
RAY ’* WORK IS GUARANTEED FOR TWO YEARS AGAINST BREAKAGE.

THE WILBER H. MURRAY MFG. CO.

los. 323 to 320

East Fifth Street,

CINCINNATI, OHIO,

© 1901 SCIENTIFIC AMERICAN, INC.
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MILLS FOR ALL MATERIALS

OUR BUSINESS 15 TO MAKE
MACHINERY FOR GRINDING
GRAIN, CRUSHING ROCKS AND
PULVERIZING ALL HARD SUB-
STANCES. WE ' HANDLE ALL
KINDS OF MATERIALS FROM COT-

TON-SEED T{)JRDOTs AND HERBS,

MACHINE; COME
US AND YOU WILL
JGET THE BEST

WITH US @ - AND ST°|LL SAVE
L WCL
0 [A;HMAT!.S FREELY /umv{s:i/ovD Yoy WoNnT CHANGE

SPROUT, WALDRON & CO.
SENDFOR CATALGG N0 4) MUNCY, Pa.

“PERFECT BRAND”
Asphalt Ready Roofing.

The most. durable and
strongest gravel surfac-
ed ready roofing on the
market, requires no
pamtlmz, and is cheap
and lasting, Anyone

can lay it over boards,

tin or shingles.
Also a full line of our one, two and three ply Asphalt
and Coal 'Tar Rootings.
‘Write for prices and particulars to
ROOFING DEPARTMENT,
THE CORK FLOOR AN D TILE CO.
139 Congress Street, - OSTON, MASS

PHYSICAL AND SCHOOL APPARATUS
TOEPLER HOLTZ

SELF CHARGING

MACHINE
For School College or
X Ray wo!

= (‘wcula'r free.

E. S. RITCHIE & SONS,
Brookline, Mass.

American Sheet Steel Company
Battery Park Building

New York

Manufacturers of all varieties of
Iron and Steel Sheets

Black and Galvanized

Plain and Painted

Flat, Corrugated and

€V’ Crimped

Apollo Best Bloom Galvanized Sheets
W. Dewees Wood Company’s
Planished Iron

W. Dewees Wood Company’s
Refined Iron

Wellsville Polished Steel Sheets

Powel‘ful, Responsrve.
Durable and Eflicient.

“The Reeves”
Variable Speed
Countershaft

for securing any speed without
change of belt or loss of time. Es-
pecially adapted for all kinds of Iron-
working Mach mer¥ [ron Lathes*
Planers, Boring Mills, sShapers, ‘etc.:
Cement Machinery, Expenmental
Machinery—in fact all kinds of ma-
chinery requiring a change of speed.
With it a large increase and a better
grade of work can be produced.

B&= Send for handsomely illustrated
catalogue *“ S. A.” free.

REEVES PULLEY CO.
COLUMBUS, IND,, U, S. A.

METHODS AND INSTRUMENTS USED

in Astronomy.—An illustrated description of the tele-
scopes in the Lick and Paris Observatories. 6 illustra

tions. SCIENTIFIC AMERICAN SUPPLEMENT 11:20.
Price 10 cents. For sale by Munn & Co. and all news-
dealers. Send for catalogue.

THE RIVETT SLOTTER ———mmm.
as an attach- ment to our 8-inch Precision
Lathe is exceedingly useful in
cases where it is necessary to puta
key-seat in as small a hole as
acutter may be made to stand
the work. Krom 40seconds to
2 minutes suffices to put a key-
seat in a hole 14 in. diameter
- and Y4 in. long - it dependson
the metal. This is acknowl-
edged to be a most valuable tool, indis-
pensable in all up-to date shops throughout the country.

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass.

TUBULAR
DRIVING LAMP.

I'l' is the onlv perfect one.
I'' will not blow or jar out.
IT gives a clear, white light.
I'T 1s like an engine head-

light.
e hrows the li Igg&n, stralght
ahead from
1T burns kerosene,
Send for book ( free).

R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount.
‘WY QW —ESTABLISHED 1840.W‘

06000000000000000000000000068

CROSS TEST?
Leveling is indi- L Ev E L

cated every way without moving theg
tool Weighs 3 ounces. Size?2in. x3in.

xlin_Price $1.50. b4

loguie of Fine Tools free. o
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ToOwners of =

horses.

shoe ever put on the horse.
They make slipping impossible.

modern hard roads.
firm and confident.
belief until you see it.

HORMES

~  EVeiuwner

NOTICE?

Conveying an offer probably never before

& Rubber Com' any, is the most remarkabie rubber product ever created.
material is destined to prove one of the most useful productions in the world.
this concern in shoe pads called the Goodyear-Akron. This shoe is undoubtedly the greatest im-
provement the world has ever evolved for the benefit of the horse. Do not consider this exagger-

ation before you realize what is meant by it.

The Goodyear-Akron Shoe Pad is cheaper than steel shoes.
It is a neat HORSE SHOE-not a ‘‘pillow” or clumsy contrivance-

They keep him always *‘on soft ground.”
He strikes out free and fearlessly.
They are a complete, unqualified, triumphant success.

paralleled in American horse matters.

The new composition of rubber specially invented for horse shoes by the Goodyear Tire
This recently perfected
It is put out by

Relief to the feet on an economical basis is now in a practical way made possible for all

Balling with snow is also prevented.

They deaden the jar which so soon bows the knees or disables the horses of to-day on the
His footing' on any road is always

()l;'F% Y Y Y Y Y

REMARKABLE

OFFER « « « « «

horse.
prices to you.)
horse and driver

Free book,
reads it.

*“Horse Sense on Horses Feet.”

Tt is doubtful if an article put out by a large responsidle concern was ever before pre-
sented to the public with a proposition equaling this:—

Send us your horse-shoer’s name and have him send for a pair of the
Goodyear-Akron Rubber Shoe Pads and try them on tfront or hind feet of your
(We prefer to quote wholesale prices to your shoer instead of retail
If, afterward they are not considered simply a boon to both
and a very great economy in shoeing bills—and a thing you

wish never to be without, we will promptly refund full cost of same.

Certainly this is a proposal which speaks for itself and it is made by

THE GOODYEAR
TIRE & RUBBER COMPANY,

Akron, Ohio.

Carroll Street,

It wears longer than any steel

They improve his action beyond possible

It’s dollars in the pocket of every horse owner who
Sent free on receipt of your name and address.

EAGLE

Acetylene Generators
! ARE PERFECT.
Over 10,000 Machines Sold.

They are endorsed by every user.

Send for prices.

Handsomey illustrated catalogue.

District Representatwes all over
the world.

EAGLE
GENERATOR
COMPANY,

319 N. 4th Street,
St. Louis, Mo.

ACETYLENE APPARATUS

Acetyiene number of the SCIENTIFIC AMERICAN SUP-
PLEMENT, describing, with full illustrations, the most
recent, simple or home-made and commercial apparatus
for generating acetylene on the large and small scale.
‘I'he gas as made for and used by the microscopist and
student; its use in the magic lantern. 'I'he new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057.
Price 10 cents prepaid by mail. Kor other numerous
valuable articles on this subject we refer you to page 21
of our Supplement Catalogue, sent free to any address.

UNN & ©Co0., 361 Broadway New York.

Makes The lawn Beautiful.

AR A AN A T AT AV AN WY AT, I

HARTMAN STEEI. ROD LAWN FENCE
adds to the attractiveness and value of the home.
Strong and durable; keeps out everything but the sun-
shine. Unequaled for School Lawns, Church Enclosures, Parks,
Cemeteries, Private Lots, etc, © Catalogue free.

HARTMAN M’F'G CO,,
Box 69, Room 99, 309 BROADWAY, NEW YORK.
If you want the best CHUCKS. buy Westcott’

Little Giant Double Grip
/\ Drill Chmeks, Little Giant
. 2 Drill Chucks

Lathe Chucks, Geared e

Comb ination Lathe Chucks, Plain Universal Lathe

Chucks, Independent Lathe Chucks. Made b,

Westcott Chuck Co., Oneida, N. Y., U. S. A.

Ask for catalogue in anush French, S'pamah or (xe'rman.
IRST PRIZE AT COLUMBIAN EXPOSITTON, 1593.

ROOF YOUR OWN BUILDINGS

at slight expense of time, labor or money with
Warren’s Natural Asphalt Stone Surface Ready Roofing.

Has 2 inch Surface is completed at
lap cdge. fACtOry and requires ng
painting. Durable and
comparatively fire-proof.
In rolls of 108 square feet.
made of genuine Trinidad
asphalt. Write for par-
ticulars to
Warren Chemlcal & Mig Co ., 86 Fulton St., New York

THE ORIGINAL AND GENUINE :::

Rubber Goods.
tate linen. Are durable and
keep white. They go to all
parts of the Globe. WTrite for
Catalog. We want Agents
everywhere. M’f’d only by

Windsor Collar & Cuff Co.,

Windsor, Conn.

Perfectly imi-

TRAOE MARK 39

J/)I’ (171 ndsor Goobns

awvalu;lr/K

ASK FOR and INS1ST on getting the

and quick shut 20th CENTURY UMB
It will save your g oves, dngers and temper.

20th C' enmr\ Umbrella Runner, ylh]

uick open
LLA.

A. H. BAMBERGER,

is what
d];)es 381 Broadway,
trick New York.

DELIGHTFUL

FIVE s
GCRUISES

BY THE

HAMBURG-AMERICAN
LINE.

Twin Screw Cruising Yacht

attractive itinerar
Duration of trip 21days.

per adult upward.

Rates from $150.00 upward.
SPECIAL_CRUISE,—

lsc-avm
itzbergen.
th‘:z North Cape and Spitzbergen,
shining at midnight.

1st CRUISE.—To England, Ireland and Scotland, leaving Hamburg,

By the Twin Screw Exi) e‘s

New York June 20th and Hamburg July 4th, for Norway, the ort
Tour thorugh the Fjords of Norway (with their matchless mountain ‘scenery) to
where may be beheld the glorlous phenomenon of the sun

In reference to connecting steamers from New
York for the cruises of the yacht starting
from Hamburg, and further mformatlon

192 %Y%9%22%2%2%222%9 22222022249 222222244 44

Upon the Specially Constructed ¢¢ Pl‘l nze SSI n Vl CtOl‘l a LlllSC .

May 23rd. 1901.

tes from

d CRUISE.—To Norway and the North Cape leavmg Hamburg. July2d and Jul
Rd 25? nd 3ost(¥nterestmg itinerary—beautiful scenery. K %{ $1775¥)

Duration of trip 18 days.

4:]1 CRUISE.—To the Baltic and the Principal Cities of Norway, Sweden, Russia
nd Denmark, leaving Hamburg, August 18th, 190L
tafalle near Gothenburg, Stockholm, St. Petersburg (Moscow), ete., ete.

Cherbourg (Paris) and
Screw Express and Passenger Steamers

apply to

MAMBURG-AMERICAN LINE
35 & 37 Broadway, New York 1229 Walnut St., Philadelphia

159 Randolph St., Chicago 70 State St., Boston 401 California San Francisco
W\WM

106 N Broadway, St. Louis

© 1901 SCIENTIFIC AMERICAN, INC.

“

Very
ample time allowed at all ports of call to visit all in and points of interest.
Rates from $137.50 per adult, upward.

Itinerary includes world-famous Trollhat-
Duration of trip 22 days.

8.8, “AUGUSTE VICTORIA,”
North Cape and

Also the regular smlmgs to Plymouth (London),
amburg by T'win

% @& & i o e
A Q
SENSITIVE LABORATORY BALANCE.

KROMSKOP

Color Photography

Nature’s Reflex! * 1t seems almost a miracle!”
“To the already long list of marvelous devices which
will come into common every-day use must be added
this last and most g{eaﬂmg gift of science.”
Kromskop’s romograms and Kromskep’s
=&~ Send stamp for booklet.
IVES KROMSKOP COMPANY, Incorporated,

1324 Chestnut Street. Philadelphia..

Cameras, now ready.

By N. Monroe Hopkins. This “built-up” laboratory
balance will weigh up to one Round and wil' turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the use of tools, aud it will
work as well as a $125 balance. 'l'he article is accom-
panied by detailed working drawings showing various
stages of the work. Thisarticle is eontamed in SC1EN-
TIFIC AMERICAN SUPPLEMENT, No. 1184. Pricel0
cents. For sale by MUNN & CO., 361 Broadway, New
York City, or any bookseller or newsdealer.

SEND 2c. STAMP FOR VIEWS OF NEW YORK

Photographs made of Models and Machinery.
GEO. P, HALL & SON, Gen’l Photographers,
167 Fulton St. and 212 Broadway, New York.
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A Line to
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copy
our book:
SALARIED
POSITIONS
for LEARNERS
It tells how you can
support yourselt while
learning your chosen pro-
fession. 20,000 students and
_graduates in Mechanical,
. Civil, Electrical Engineer=
ing; Architecture; Drawing;
Designing; Book-keeping, etc.
International Correspondence Schools,

Box 942 Scranton, Pa.

ELECTRICAL ENGINEERING ¢
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
¢« CAN I BECOME AN ELEC-
TRICAL ENGINEER?”’
We teach o ctric Lighti
Electric Railway St
neering, Mechanical

Institute indorsed by Thos.
ELECTRICAL ENGINEER 1 UTE,
Dept. A, 240-242 W, 284 St., 3 rk.

PSYCHRATISM

The New Discovery of the Age.
THE VERNON ACADEMY

will tell vou all about it

FREE OF CHARGCE

The new discovery of Prof. Albert Vernon, the mar-
vel of theCent.ury. A thousandfold more powerful than
HYPNOTISM. A knowiedge of the wonderful re-
sources ot this science wiil unfold to you the secrets cf
success and make clear and plain all that bas seemed so
mysterious and that has been attributed to supernatural
agency or hypnotism during past ages. You may have
a wonderful, comprehensive 100-page book by this gitted
man by sending your name_to us at once. Write to-
day. It is absolutely FREE. Address

VERNON ACADEMY OF MENTAL SCIENCES.
2203 East Avenue, Rochester, N. Y.

Genuine Japanese Silk
Letter Press Copy Books.

The Perfect Copying Paper.
No blurred copies. Every let-
ter of every copy readable.
Sent freight paid to any part
of the United States.

1080 pages 10x12, leather

and cloth binding,
per doz. - - $27.50

Singie books - 3.00
500 page books, doz. - 21.00
Single books 2.00

THE CHAS. S. BINNER
COMPANY (Incorporated),

157 Pearl Street
Boston, Ma-s.

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

Dies, Stocks & Taps

for Amateurs. Dentirts
and Machinists. Stocks
drop forged, Dies,
adjusted in collets
formed to guide the
bolt cut full threads
in once passing over
therod. Threadsof
U. 8. and Whitworth
standards 1-16 in. to
1} in. diameter. Ask
for Die stopk catalog.
Pratt & Whitoey Co.
Hartford, Ct., U.S.A.

GRAND PRIX, PARIS, 1900.

¢« QUEEN > DRAWING PENS.
SCIENTIFICALLY SHARPENED.
e =

THE

——

= ) S
All Queen Pens are sharpened by experts who have
had many years’ experience in makinﬁ and sharpening
Drawing Pens, Only the finest English Steel is used in
the Queen Pens, and they are hand-made _and carefully
tempered by our improved process. UEEN & CO.,

Inc., Mathematical, Engineering and Scientific Instru-
1nent Makers, 10160

Chestnut 5t., Philadelphia.

Hawkins’ ‘“‘Aids’” to Engineer’s
Examinations, with questions
and answers, 544x714, leather, gilt
edges, gold titles. <Contains all
information needed to obtain an
engineer’s license. $2, postpaid.
THEO. AUDEL & CO., 63 Fifth
Ave., cor. 13th St., New York.

[FSTERBROOK}

150 Varieties. For Sale by all Stationers.
Works, Camden. N.J. THE ESTERBROOK STEEL PEN CO. 26 John St., New York.

STEEL PENS

The Esterbrook Falcon is the
best-known pen in the world.

desiring the

information.

(C)e Iyave an Jnquiry for Your Goods

very often, and if we only knew your address, we could turn over to you inquiries

by the hundred that come pouring into our office daily.

Read the “Business and Personal (Uant” €olumns,

There you will find inquiries numbered.

Read them carefully every week, and if

yvou can furnish the goods required, write us at once, GIVING THE NUMBER OF
THE INQUIRY every time, and we will put you in communication with the parties
You may get an order or many orders by simply read-
ing our BUSINESS AND PERSONAL WANT COLUMNS every week.

DYKE’S FLOAT FEED
TYPE CARBURETER.

" Suitable for any style Gasoline Engine.
Only one of its type mfd. in Amevica.

BUILD YOUR OWN
AUTOMOBILE.

ST. LOUIS AUTOMOBILE
AND SUPPLY Co.,
2222 st. Charles St., St. Louis,Mo.
i First Supply Co. in America.

00 A DAY EASY FOR ALL WILLING TOWORK
== Gold, Silver, Nickel, Metal
Plating. At home or traveling, taking

9 orders, using and selling Prof. Gray’s
Machines. Plates Waiches, Jeweiry,
Tableware, Bicycles and all metal goods.
No experience. Heavy plate. Modern
methods. We do plating, manufacture
outfits, all sizes. Guaranteed. Only out-
fits complete, all tools, lathes, materials,
' ‘te., ready for work. We teach you

m% - il the art, furnish secrets and formulag
FREE. Write toaay. Pamnhlet, samples. ete., FRE
GRAY & 00., Plating Works, CINCINNATIL,

$5

e

0.

Opportunity Knocks at Your Door!
WILL YOU ANSWER?

Would you realize your ambitions? Would you attain
lofty ideals and gain your heart’s noblest desires? You
possibly love the consciousness of power and wish to
win greater honor. Perhaps you desire to mount higher
in your accepted calling, or long for a better social po-

sition.

You may want to turn failure into success—

seek love—happiness—friendship. .
The secret force that will enable you to accomplish
all these things lies dormant within you.

developing.

It only needs
All that is attractive in man; all thatis
good in his nature; all those qualities

which make a man capable of rising in the world, spring
from his Personal [lagnetism. X
You can develop this great forceinafewdaysat

riends.

Motte Sage.

turn mail.

It is sent absolutely free to all who ask for it. 3
a comprehensive treatise of one hundred pages. Mail a
request for the book to-day,
A postal card droppe
ner will bring it to your very door.

your home without the knowledge of your nearest
You can become acquainted with the science
that pertains sointimately to yourself—that is so full of
startling surprises—that shapes the path of the human
will—that molds the minds of men.

There is a book that gives you the key to Personal
Magnetism; that unveils the secrets of Hypnotism; that
lays bare the science of Personal Influence.
the pen of the World’s Greatest Authority, Dr. X. La

It is from

It is

you will receive it by re=
d in the box at the cor-
Address,

NEW YORK INSTITUTE OF SCIENCE,

Dept. P T 10,

ROCHESTER, N. Y.

Over70sizes

~WILLI

WEL

and styles, for drilling either deepor

shallow wellsinany kKind of soil or rock. Mounted
on wheels or on sills.
Strong, simple and durable.
operate them easily.

‘With engines or horse powers.
Any mechanic can
Send for catalog.

AMS BROS., Ithaca, N. Y.

Fine Experimental and Model Work
EDWARD KLEINSCHMIDT. 122 Fuit n St., New York.
I make a Specialty of Developing Electrical Inventions.

A GRADUATED Automatic REDUCING VALVE

» Physicians, Surgeons, Jewelers, Dentists,
3 Artists, Brewers, Bottlers, etc., in fact all
{ users of power require the

AUTOMATIC REDUCING VALVE.

Graduated to regulate the pressure exactly
and does it automatically. Abso
lutely air-tight. No packing. No
leakage. Handles high or low pres-
sures or temperatures. Only Valve
known that retains a uniform low
pressure independent of varying Ligh pressure,

Automatic Reducing Valve Co.,125 LaSalle St.,Chicago
MAGNETO GAS ENGINE IGNITER.

A magneto dynamo that can
be driven direct from the gas
engine itself either by Delt or
friction pulley. Operates under
wide range of speed and built for
lasting  service. A great im-
provement over batteries and
other styles of dynamo for this

Send for booklet containing
ed in gas or gasoline engin

valuable information for those mt «
tric Co., Boston (Brookline), M
Chicago.

The Holtzer-Cabot

New

" D.L.HOLDEN .
- 14 -SoutH BROADSE. PHILADELPHIA ‘PA.

REGEALED ICE MACHINES

SCHENTIFIC AMERICANSEPT.2.1399;

SEE FIRST PAGE

PATENT
RIGHT

FOR SALE

lars furnished on appilication.

of a Double Ended Safety
Pin. Sample and particu-
Box 773, New York.

 List a.

R

RipER AGENTS WANTE

One in each town to ride and exhibit

sample 1901 Bicycle. BE 0

EST MAKES
1901 Models, $10 to $18
’99 &’ 00 Models, high grade, $7 to $12.
500 Second-hand Wheels

all makes and models, good as new,
#8 to #8. Great Factory Clearing
Sale at half factory cost. We ship
anywhere on approval and ten days
trial withouta centin advance.
EARN A BICY CLE distribut-
g ing Catalogues for us. We have a
wonderful proposition to Agents for
1901. Write at once for our Bargain
nd Special Offer. Address Dept. g2 1,

MEAD GYGLE GO-; chicago

Branch Offices: ;

WIRE
92 Centre St., New

York.
47-49 So. Canal St.,Chicago, 111.

DRILLING |

ESTABLISHED FIRM 4, zcmeiomsenist

wants Sole Agency for
England tor up-to-date machine (must be good and sell
at reasonable price) also Kilms, Graphophones, Phono-
| graphs, ete. N. M. Co., 235 High Holborn, London, Eng.

Lawn Mower Grinders. If your competitor is
equipped witn one of our grinders he can do better work
than you, and eventually secure your trade. Write for
particulars. C. R. ZACHARIAS, Asbury Park, N. J.

VOLNEY W. MASON & CO,,

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

$1,000 A YEAR FOR LIFE.

SIX PER CENT. GUARANTEED.

A thorough investigation will convince you that $12.50

er month invested for six years in the M.ntezuma

lantation will give you an annual income of $1,000 for
life. [t will convince you that the enterprise is not a
speculation, but a solid, conservative investment. The
plantation. 6,800 acres, is being planted to rubber and
sugar. The Company’s Financial Strength—The Mexi-
can Coffee and Rubber Growers’ Association manages
the plantation for 25 years. The mercantile agencies
say that it has a capital of $5.000,000, assets $4,000,000, and
owns steamboats. Each Member Only One Vote Im-
possible to Freeze Out—'T'he plan is the perfection of
co-operation. Chicago Title and Trust Co., Trustees—
This well-knowu institution holds the title to:the land
and acts as a depository for the purchasers’ money
Pointers on Profits—Sir Thomas Lipton says: “For sure.
large and permanent returns, nothing equals a well-
managed tropical plantation.” Russell Sage says a rub-
ber plantation is better than a bank. Write for litera-

ROPE, Manila, Sisal, Blocks, etc.

ture, mentioning thisé)aper. MONTEZUMA PLANTA-
TLON, 1107 Ashlaund Block, Chicago.

\ A LESCHEN & SONS ROPE CO.

MANUFACTURERS OF
LESCHEN CO0.’S PATENT AERIAL WIRE ROPE

TRAMWAY.

The only satisfactory Tramway on the market.
ESTIMATES ON APPLICATION.
MAIN OFFICE:

920-922 North First Street, ST. LOUIS, MO.

© 1901 SCIENTIFIC AMERICAN, INC.

MACHINES, Corliss Engines, Brewers’
and Bottlers’ Machinery. THE VILTER
MEG. CO., 899 Clinton Street, Milwaukee, Wis.

|
ICE
‘y Expert Model Mnl;ing. Established 1867. Wm.Traut-

| ' man, Proprietor Chicago Model Works, Chicago, I111. 179
| k. Madison St. Write for catalogue of Model Supplies.

— =
| & EXPERIMENTAL WORK,

M U D EI_S Inventions developed. Special Machinery.

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

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E.Konigslow & Bro., 1818eneca St.,Cteveland,O.
w A N T E D To purchzse or manufacjure on

a royalty, patented machine

tools of new design. or now on the market, for which
there is a legitimate demand at a fair profit. Address
Lock Box 21, Station B, Cleveland, Ohio.

}TVF‘E WHEELS. MODELS LEXPERIMNTAL 'WORK . SMALLMACHINERY

AN_OVEL'HES B& ETC. NEW?I}R‘ STENCIL WORKS 100 NASSAU ST ?'c".'.
INVENTIONS PERFECTED.
Accurate Model and Tool Work.  Write for Circular.
PARSELL & WEED, 129-131 West 3Ist St., New York.

Hmerican Gardemn
FACTORY FOR SALE. Ziisc-stom: brick,

tensions; complete equipment metal working machin-
ery: near New York, on l'runk line; rare chance. -
S, DANIELLS, 163 Washington Street, New York.

10 Sample Copies,
separate issues,
10 cents. Publish-
ed at 136 Liberty
St., New York.

|
i S5T., NEW YORK.
PATTERN AND MODEL MAKERS.

HOW TO MAKE A DYNAMOQ “ith, full

working

drawings. Price 10 cents. Castings for the same, £3.75,

with directions for buiiding. **How to Make a Storage
Price 10 cents.

attery."”
BUI¥IER PUBLISHING CO.,

Lynn, Mass.

SEND FOR FREE CATALOSUE

Prairle State Incubator Co., |
Homer City, Pa.

DEALER &

EVERY BICYCLE RIDER, Ti¥iikes

should write us for full information concerning our

SPECIALTY. Indispensable wherever introduced.
[ncreases business and&roﬁts. Certain demand.
ERY & JENNESS CO.,

=
Chicago, Ill.

Send us your address

30 W. Washington St.,
and we will showyou
how to make $3a day

3 a n ay s “r absolutely sure; we

furnish the work and teach you free, you work in
the locality where you live. Send us your address and we will
explainthe business fully, remember we guarantee a clear profit
of 83 for every day’s work,absolutely sure. Write at once.
ROYAL MANUFACTURING CO., Box 354, Detroit, Mich.

50 YEARS~’
EXPERIENCE

TRADE MARKS
DEsIGNS
COPYRIGHTS &C.

Anyone sending a sketch and description may
aquickly ascertain our opmion free whetheran
invention 1 probably patentable. Communica-
tions strictly contidential. Handbook on Patents
sent free. Oldest agency for securing patents.

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

Scientific American,

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

MUNN & Co.361 eroaawar. New York

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

DO YOU KNOW AN ENGINEER

has trouble cutting a glass tube without a Favorite
Gauge Glass Cutter? Cuts any length. Simple, handy,
with adjustable gauge. Nickel plared. Sample 25 cents,
E)stpmd. Worth 50c. WILLIAM A. TUCKER,

ept. C., 317 West 45th St., New York City.

BABK“S GAS AND

GASOLINE ENGINE

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

Backus Water Motor, cheapest power known.
‘Write for circular and prices.
BACKUS WATER MOTOR CO,, Newark, N. J., U. S. A.

LIGHT MANUFACTURING

aNnD EXPERIMENTAL WORK.
SPECIAL MACHINERY. AUTOMOBILE PARTS.

OTTO KONIGSLOW, CLEVELAND, OHIO.

@Magical Apparatus.

Grand End of Century Catalogue, just out,
over 700 engravings, 25c. Parlor Tricks Catalogue, free.
MARTINKA & CO. Mfrs, 493 Sixth Ave., New York.

Experimental & Model Work

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

Why fumble in trying to make a short
puff? This Patent Nickel Plated Ciz-
arette Maker with safety hook and
pouch attach ment saves time and to-
bacco and makes a perfect cigarette,
Sent postpaid to any addres: on receipt
of 20c. j) B. ) ~EN, 22
Dearborn St., Room 412, Chicago, Il

The only WATER MOTOR which can
be adjusted and tilted in any direction
while Tunning. Price with pulley, -inch
Motor, 815, with Fan. $18. Price with
° pulley. 9inch Motor %25, (20 per cent.
discount tor cash). A, ROSENBERG

CO., Baltimore, Md., U. S. A.
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AND
INSURANCE
AGAIhbT LOSS

DAMAGE
PRODERTY
AND
LOSS-OF- LIFE
AND
INJURY

TO-PERSONS
CAUSED BY

STEZ\MBOILHR “EXPLOSIONS
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LUXURY OF
LOCOMOTION

is enjoyed by those
who give serviceto

WINTON
MOTOR
CARRIAGE

It is the aristocrat
of the automobile
family. Simplicity
of construction,
elegance of demgn
superior finish, perfected mechamsm It combines
speed, safety and economy. Hydro-Carbon (Gasoline)
system Write for new catalog.

THE WINTON MOTOR CARI{IAGE co0.,
486 Belden Street, Cleveland, Ohio, U. 8

EASTERN DEPOT, 130-152 East 58th Street, New York.

Handsome, Durable
Practzcalz

We are the Pioneer Auto-
mobile Manufacturers of
America, and have passed
the experimental stage.
Profit. by our experience—
dou’t be mislead. The gas-
oline system ma-
chines hold all the
long distance rec-
ords. both in Amer-
ica and Europe.
Buy a easoline car-
riage and buy the
best, the new im-
‘proved HAY NES-
APPERSON.

New Catalogue now ready describing our gasoline sys-
tem, and one, two and three seated carriages.

THE HAYNES-APPERSON CO., Kokomo, Indiana, U.S.A.

WR. Ci GUs Toais &vciES PREY '
 FMANNOCITIN Y EN

( H.BESLY&CO.CHICAGO ILLUSA

Ashesto-
Metallic
Packings

SHEETING, GASKETS, TAPE and PISTON PACKINGS.
Will stand the highest pressure for either steam or
hydraulic work. §= Write for samples and price list.

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

FOR MEN

None genuine unless
bearing upon the heel the
adhesive label of which g
fac-simile is bere given.

james Means'
-$250Shoe *}

c Ne A23456.001

Made in a variety of styles and leathers. Sewed. Smooth innersoles,
(L) or (A Distributed at wholesale by

i S el BT o e | MORSE & ROBERS OF NEW YORK.
Two New Models

..OF THE . ..

DENSMORE

FOR 1901.
They take a Long Lead
in the Number of Ends

Accomplished by Type-
writing Machines.
BOOKLET FREE.
309 Broadway, New York.

WORKS LIKE
LIGHTNING

rivetin, to ether various articles of Hard-
ware, anics’ Tools, Bicycle Chans,
Sewing \Jachme Attachments. Agricultural
Implements, etc., at the rate of 1,000 blows
per minute. The tamous

ELASTIC ROTARY BLOW
RIVETING MACHINE

hasnoequal ofits kind andisa boonto every workshop
and factory in the world. Six sizes 1-16 to 3{ inch.

The F. B. Shuster Go.N =™ "\ EX; CONN-

Made in two weights indicated b

DENSMORE TYPEWRITER CO.,

The New England Watch Co.

ARTISTIC SPECIALTIES

forthe Season are shown

In Our Red Book for Men’s
Watches.

Either or both sent on application.

37 Maiden Lane, 149 State Street,
New York, N. Y. Chicago, Ill. ‘

Spreckels Buiiding, San Francisco, Cal.

Why not filt your life with
simple, healthful pieasures ?

A Truscott Simple.Safe,

Reliable,
|-'oat|. Speedy.

It may be possible to build
better and surer boats, but it)

aan’t been done yet.

We send a completely illus-
trated catalogue and price liat
free, which tells you all about
boats and

WHY TRUSCOTT
BOATS EXCEL....

" Truscott Boat Mfg. Co.
ft. Joseph, Mich.

....nm-- o

e L
5 aivst= ﬂ"# ;

Record

AT

' Parls Expositions

1878 Gold Medal
1889 Gold Medal

1900 A Grand Prix ||

Highest Form of Award.
Outranking All

WYCKOFF, SEAMANS & BENEDICT
327 Broadway, New York.

Warren’s_—»
Pulley Cover.

Will Give Your Pulleys
Leather-Like Surfaces.
Keep Belts From Slipping
Allow Belts to Run Slack
RED UCE COAL BILLS.
Sent on Thirty Days’ Trial.
Will send a case of Warren’s

ulley Cover (125 sq. ft.) with
everything necessary for apply-
ing, for ® % 2.00, iess carryin
charges
You Need Not Remit, if the cover doei not
prove as represented,

THE WARREN CO. (Ingc.), Mfrs.,
16 JACKSON STREET, CHicAGoO, ILL.

Applied with
a Brush.

HOW TO MAKE AN ELECTRICAL

Furnace for Amateur's UUse.—'I'he utilization of 10 voit
electric circuits for small furnace work. By N. Monroe
Hopkins. This valuable article 18 accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be m:de by any amateur who is ‘versed in the
use of tools. This article is contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents.
For sale by MUNN & Co., AA1 Broadway, New York City,
or by any bookseller or newsdealer

IEEISSTOS
Q1R W MM COVERINGS

1 V130 %-9-1 A-3 {e}-¥ ABSOLUTELY FIRE PROOF.
L2 0 ) WAL E A AREY PERFECT NON-CONDUCTORS,
B[N U ¥ {BLE. EASILY APPLIED.
MADE IN SECTION S RIS 3515 o] TTcX
FIT STANDARD PIPE ERL{el, Rlo R \167;] 3N

INEWYORK CNICAGO |':.ADELPH|A 'BOSTON -
nEl

ASBESTOS MATERlALS LIQUID PAINTS & STAINS.
ROOFING MATERIALS.[31Ze CITVNRIIVN {4 {VYK-3

ALWAYS
READY

No tinkering and fussing.
of a wheel and she works.”

For perfect power for boats there is noth-
ing made that in any sense competes with
the

Lozier Marine Gas Engine

Our 1901 advance catalogue sent free
upon request.

THE LOZIER MOTOR CO.,
26 WATER SI., PLATISBURGH, N. Y.

‘“Justa turn

ORROW ‘g Ake™

FITSANYCYCLE jO 0,000 IN USE
ADDS PLEASURE AND SAFETY— ALL DEALERS SELL THEM

RIDE 59y;ggseagsmo~w 35. ECLIPSE MANUFACTURING C°, 1 i

IR

Money.

ON A NEW PRINCIPLE our
M U FF LE R doesthework.

If your exhaust makes a racket, write
us, and we w1ll tell you how to cure it.
Tarine and Stationary Mufliers.

All varieties at iowest prices. Best Railroad
Track aad Wagon or Stock Scales made,
Also 1005 useful articles, including Sates
Sewing »iachines, Bicycles, Touls. ete. Save
Lists Free. CHICAGO SCALE Cu. Chicago. Iil.

CHARTER ENGINE
USED Ny PrLace

By ANy ONE
FOrR ANY PURPOSE
FueL—Gasoline, Gas, Distillate
Stationaries. Portables. Engines and
Pumps, Hoisters
I~ State Your Power Needs
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

Pat. applied for.
Automobxleq A
LOOMIS AUTOMOBILE CO., Westfield, Mass.

SSOP S STEE L™

\JE FOR TOOLS, SAWS ETC
WM JESSOP & SONS L'2 91 JOHN. ST NEW YORK;

ACETYLENE

DO YOU KNOW that the most light, least trouble,
greatest comfort can be secured by usin ;:oml burners.
The besu burner is D. M. STHRWAR WONDHKR.
‘Write, inclosing 25 cents, for sample,

Carbidé F;(r
ACETYLENE
GENERATORS

are endorsed by the U. 8.
Government, by the
State of Pennsylvania,
and by all other disin-
terested authorities

They embody the
latest and most approved
principles of construc-
tion, and are guaranteed
by the largest concern
engaged in the business
to be of perfect work-
manship.
P Made from the best

material by expert me-
chanics.

EASY OF OPERATION.

ECONOMICAL AND SAFE.

J. B. COLT CO., Dept.s.
108 Fulton Street, New York.
146 Franklin Street, Boston.
189 La Salle Street, Chicago.
421 Chestnut Street, Philadelphia.

STATE LINE TALC CO., Chuttunobga, Tenn., U S. A.
A Permanent, Profitable
and Legitimate Business

M E X I C O Fortunes are being made in Tropical Ag ‘iculture

Write for information how to join a Mutual Company by depositing your savings monthly.
Very profitable and protected by a Powerful Trust Company.

MEXICAN MUTUAL PLANTERS CO., 1015 New York Life Bldg., CHICAGO.

Hang Your Clothes Without & Wrinkle.

A Goodform Closet Set

Saves Time both in puiting the
clothes away and in finding them.

Saves Room by doubling the capac-
- ity of the clonset.

“ Made of heavily Plated Spring
Steel.

Trousers
Hanger

3 U‘éa?&i‘a’a

Gentlemen’s Set consists of 6 trousers

hangers and 1 loop, 6 coat hangers and 1 bar.

Price, #2.25, »x},ress prepaid. Ladies’ Set consists of 6 eklrt hange)s and 1 loop, 6 coat
- hangersand 1bar. Price, %1.75, express prepaid.

For Sale by Leading Hardware Dealers, Clothiers and Department Stores.

. When buying, insist on having the genuine Goodform Closet Set. Beware of Infringe-
ments. “If your dealer does not have them, remit direct to us. S&ix Months® Trial—Tr
a set, and if not perfectly satisfactory return it to us any time within six months and we WIIy
refund your money. Write for Free Booklet.

Rfter Eighteen Years
this invention is used in “c LAc ' E RH

every country in the world

is a substitute tor Stained Glass. Looks as well and
costs much less. Forthe home as well asthe church.
Sample~ sent to interested parties. Manuf’d by McCaw,
Stevenson & Orr, Ltd., Belfast, Ireland. Address letters

to G. QUAILE, U. S. Agent. 396 Broadway, New Yerk.

A Cycling Sensation

A motion inridingover rough
places as gentle as wheeling
over a Macadam road is given
by the double springs inside the

BERKEY
SpringSeatPost

Ball Bearing, Likethe Bicycle.
It removes the objection physicians
raisedtocycling. Itovercomes jurring
and vibration. Itdoubles the delight
of cycling for pleasure and makes the
wheel more valuable for business.
Fits any bicycle. new or old. Inquire
of dealer or send for booklet

Berkey Spring Seat Post Co.,

8 Pearl St., Grand Rapids,
Hlehlgln.

CRUDE ASBESTOS

AND ASBESTOS FIBRE

mines and works, | R, H. MARTIN,

THETFORD, P. Q. | OFFICE, ST.PAUL BUILDING,
CANADA. 220 B’'way, New York.

A The
Worlds Standard.

CHICAGO FORM COMPANY, Dept. 76, 124 LaSalle Street, Chicage.

© 1901 SCIENTIFIC AMERICAN, INC.

Catalogue f‘fl latest Models for a stamp,

SMITH & WESSON, d, Mass,

ey Spr





