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THE AERIAL CABLE RAILWAY,

A wirerope tramway for passenger car service over the
Tennessee River, at Knoxville, and which is suspended
at a height of 350 feet above the water as it reaches
the south side of the river, as shown in our illustra-
tion, has been in practical use for some time past, pas-
sengers being conveyed thereby to a pleasure resort
back of the -bluff on the other side of the river from
the city of Knoxville. The starting point of this sus-
pended railway is only about five minutes’ ride by
street cars from the center of the city, and here is a
power house where are two twenty horse power en-
gines which operate the hauling cable. The tramway
cables are each 134 inches in diameter, and the length
of the span is 1,060 feet. These cables on the Knoxville
side are anchored to 1212 inch oak timbers, 14 feet
long, placed behind plank bulkheads. The connecting
bars are 12 feet long and 114 inches thick, and provision
is made for taking up the slack by means of the long
threaded screws, as shown in the plan and side view
of the anchor. The anchor at the high end, on the
opposite side of the river, consists of iron plates fixed
in the rock. The supporting cables each have a break-
ing strain of 60 tons. The cable conveying the motive
power is 14 inch in diameter and permanently fastened
to the car. The car, empty, weighs 1,200 pounds. It
has a 14 foot body and 38 foot platforms, and is 6 feet
wide by 614 feet high. The seating capacity is 16 pas-
sengers. The car is provided with automatic brakes,
which stop the car in case the propelling cable breaks
or slips on the drum. The up trip takes about three
and a half minutes. The descent is made in a half
minute by gravity.

An accident occurred on this aerial ferry on Sun-
day, February 18, by which one passenger was killed
and two others slightly injured. The hauling cable
broke just as the car reached the top of the incline, and
struck the car with such force as to damage it some-
what, the carthenstarting rapidly down the grade until

‘it was stopped by the automatic brakes. When the
car was brought to a standstill it was at a point about
200 feet above the water, and the eight passengers it
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contained were rescued by being let down by ropes
into a boat on the river.
—_—— >t ———
Golden Relics in Mexico.

A discovery of great scientific interest has been made
in excavations being carried on in the district of
Tlaxiaco, State of Oaxaca. A number of small images,
formed in metal, were uncovered by the workmen in one
of the oldest ruins a few days ago. The images repre-
sent people of Oriental appearanceand dress, as well as
priests in their robes of sacrifice. They bear hiero-

glyphies of unknown characters and are elaborately
wrought, with fine art lines shown in everycurve. The
images found thus far are of gold, either wholly or in
part, and are coated with some unknown enamel, which
has preserved them from all harm in the many years
they have been buried in the soil. They will probably
be shipped to the National Museum in the city of
Mexico, where they will be placed at the disposal of
the scientific world for further study and discussion.
The find is the most important of the year in the do-
main of antiquities, and preparations are now being
made to conduct a complete exploration of the Tlaxiaco
ruins for further evidence of the ancient civilization
which is known to have flourished in Southern Mexico.
—N. Y. Times.
—_— et —r—
Foreign Visitors at the World’>s Fair,

An examination of steamship statistics for 1893 shows
that the Chicago Fair failed to attract to the United
States any extraordinary number of foreign tourists.
As a matter of fact, the number of cabin passengers
landing at the port of New York last year was only 838
greater than the number who landed in 1892. It
is known, however, that there was a falling off in
the number of American tourists to Europe, and as
fewer Americans went abroad, fewer returned, and the
fact that there was an actual increase in the number
of cabin passengers arriving from foreign ports is evi-
dence that a larger number of foreigners landed than
in former years. But this number was nothing like as
much as was expected. The number of immigrants
arriving in the United States in 1893 was 35,601 less
than in 1892. There were more Italian immigrants
than any other nationality. The Italians numbered
69,074, the Germans 55,981, and the Irish 30,236. Sta-
tistics as to the financial standing of the emigrants
have been kept in detail only since July 1, 1893. Since
then $2,100,000 was brought into the country by the
immigrants.

f

J[

i

2
.

(HH' ,‘

|

]
|

|

|

THE AERIAL CABLE RAILWAY, KNOXVILLE, TENN, 350 FEET HIGH.
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THE DIFFICULTIES AND PROBLEMS OF THE
ELECTRIC ENGINEER.

One of Germany’s greatest philosophers, now many
years dead, affirmed that electricity was destined to
serve the minor uses of life. Up to a recent period
this observation was wonderfully just. In spite of
the work of Page and others the electric motor re-
mained for years little better than a toy. In metal-
lurgy the deposition of thin coatings of metals was all
that electricity effected; in the production of light and
heat its Work was nothing; and the electric tele-
graph was' the most impressive exhibition of ‘its
power. Now all is changed. Inall technical depart-
ments the work of electricity appears—often on the
greatest scale. In welding metals and in the arc
light the larger class of heating and lighting ope-
rations are effected; in the Cowles and other electric
furnaces, metallurgy and heating find their exponent,
while in the transmission of energy electricity is with
out a rival in the magnitude of its operations and
in the number of horse powers of energy conveyed to
points distant from the place where the energy is gen-
erated. The effect of the new regime and of the un-
precedented developments upon the public has had
its effect, and electricity is believed to be almost om-
nipotent.

Yet the German philosopher’s observations bave
even to-day a glimmer of truth in them, because of the
limitations of electricity. None of the phases of energy
has drawn for it more provoking limits. Repeatedly
experiments in the larger class of operations have been
tried only to fail, because the limitations of the sub-
jeet were poorly understood. By a survival of the
fittest, and by gradual improvement in detail, the
present appliances of what may be termed electric en-
gineering have been produced and have found their
place in the world’s work.

In the transmission of energy one of these limits is
found. Ordinarily a mechanical transmission system
works more economically, as it does more work. Thus
a cable traction plant kept in motion and propelling
no cars works at a total waste ; every car put upon the
line increases its éfficiency, and the efficiency keeps ap-
proaching the hundred per cent limit as car after car
is added. In the electric transmission of power, as
usually conducted, the case is exactly the reverse.
Every increase in energy transmitted involves a greater
waste upon the line. The only way to bring about
economy is to have the resistance of the line low as com-

164 | pared to that of the lammps and motors absorbing the

energy fransmitted. Of course, this may be counter-
acted to some extent by the greater economy in gener-
ation of large quantities of energy at the station, but
the limits to the economy of transmission proper re-
main. A line supplying lamps or motors in parallel
with each other will work to constantly increasing dis-
advantage as greater draughts are made upon the
line. The case is comparable to the ‘‘wire drawing”
of steam, where a large engine is fed by too small a
pipe. For a given steam pipe, the larger the engine
supplied by it, the greater will be the waste.

Recently many attempts have been made and car-
ried out to use the current as a heating agent. Again
the question of economy appears, and for the present
seems to preclude the extensive use or any except
special applications of the current for heating purposes.
The generating plant is usually run by steam.” Coal
is burned and its energy is employed to drive a steam
engine which drivés a dynamo. The dynamo may

14 | have an efficiency’ of” ninety-eight per cent ; the boiler

may have an efficiency almost as great ; but the steamn
engine, subject to the second law of thermo-dynamics,
at one fell swoop reduces the efficiency of the system
to perhaps only two or three per cent. Burning coal
under a boiler and using the steam power to generate
electricity, and using the current as a heat producer, is
comparable to running a hot air furnace on such prin-
ciples as to send nearly all the heat up the chimney.

It would seem as if the thought that a horse power
of energy is required to keep a few feet of fine carbon
filament white hot would bea subject almost of morti-
fication to the electric engineer. This is the case with
ineandescent lighting: That it is a subject of thought
with him, that he does hope for improvement in the

| future, is evidenced by the eagerness with which re-

searches on the direct production of light are watched.
The elec‘h‘ie world, in a sense, is waiting for the inven-
tor or scientist who will produce the Hertz waves of
frequency sufficient to affect the eye. The inefficiency
of the incandescent lamp is so fully recogmzed that
the glow-worm, firefly and curculio are looked "‘wpon
as models of efficiency in light production—examples
too near perfection perhaps for man toaspire to follow
—yet as examples which may show the way to better
results in the future.

The want of suitable refractory material for the in-
candescent lamnp filament, the high capitalization re-
quu-ed for electric generating plants, the poor economy

BAUXITE MINING IN ALABAMA,

The growing importance of aluminum gives inter-
est to the ore from which it is obtained. This ore
derives its name, beauxite or bauxite, as it is more
commonly called, from the town of Beaux, or Baugx,
near Arles, in southern France, where it has been
found in large quantities.

Within recent years it has been discovered in Ten-
nessee, Virginia, both the Carolinas, Georgia, Alabama
and Arkansas.

An article by Henry McCalley, in Science, is our
authority for the following statements concerning the
present status of the mining of the ore in the South.

Of the four companies which have been engaged
in the industry, only two are now operating. They
are known as the Republic Mining and Manufactur-
ing Company and the Southern Bauxite Mining and
Manufacturing Company.

But three mines are being worked at present; they
are all near Rock Run, Alabama. An average sample
of the ore from one of these mines shows on analysis
about this composition :

Alumina........coeeeen.. coeesasaiasserannne
Ferric oxide

Silica..........
Titanic acid........
Water. .

Samples from the other mines differ a little from this ;
they yield from three to five per cent less of alumina.
The mining is easy, as the ore is soft and can gener-
ally be taken out with & pick; it is, however, rather
expensive, as the ore varies so mach in quality that it
must be carefully sorted by hand and with the screen.

The diggings are on side hills, and are drained by
open ditches. The ore whose analysis has been given
is about 85 feet thick in the mine. It is concretionary:
the best of it is found in a middle seam four or five feet
thick.

Owing to its hydroscopic property all the ore has to
be dried before it is shipped:

This is done by spreading it out in the open air, for
the action of sun and wind.

‘When favorable tariff legislation makes it safe to in-
crease the working capacity of these mines, artificial
means of drying and better drainage facilities will be
adopted.

At present only the best grade of ore is shipped. It
is used for the manufacture of alum, which could as
well be made from the inferior ore now lying in heapr
about the mines, but to compete with the cheap im.
ported ores, sent.over by men who had the entire busi.
ness in their hands, before these mines were opemn.
only the best product can be put upon the market.

EXPERIMENTS WITH TELEPHONES,

The telephone invention now being public property,
no impediment is offered to the free use of the in.
strument for business, social and scientific purposes.
This, together with the fact that the very best tele-
phone can be bought for less money than is required
for the materials or parts from which it is made, places
everybody on an equal footing as regards the use of
this interesting instrument.

The telephone is incapable of producing any very
striking physical results beyond transmitting speech,
as the current generated by the telephone used as
atrans‘mltter is almost infinitesimal. Still there are
many interesting experiments which may be performed
by means of two telephones with suitable line conpec-
tions.

To use the telephone to advantage, a call of some
kind is required for signaling. The siinplest device for
this purpose known to the writer consists of a battery
at each end of the line, a ratchet bar mounted so as to
act as a switch for cutting out the telephone, and a
battery having one pole grounded while the other is
furnished with a blade of spring metal which may be
drawn quickly along the ratchet bar, making a series
of rapid interruptions of the current, producing a rat-
tling sound in the distant telephone, which can be rea-
dily heard at a distance of from 25 to 40 feet from the
instrument, especially if a trumpet-shaped resonator be
placed in suchrelation to the telephone as toallow the
mouthpiece of the telephone to rest upon the smaller
end of the resonator. A toy tin horn cut off at the
proper diameter answers well for this purpose. A
screw-threaded rod serves very well indeed (for the
ratchet bar. :

An interesting experiment is transmission by tele-
phone of the vibrations of a tuning fork at one end of
the line to a tuning fork at the othér end of the line.
The mouthpieces and diaphragms are removed. At
one end of the telephone line a tuning fork is sup-
ported on a resonator with one of its prongs very near.,
but not in contact with, the pole of the telephone
magnet. A tuning fork of the same piteh is vibrated
in front of the telephone magnet at the opposite end
of the telephone line. The fixed tuning fork is made

of the steam engine as a prime motor for driving dyna- \ to vibrate by the variations of magnetism produced by
mos, are a sample of the difficulties which the electric I the current induced in the transmitting telephone by

engineer has to contend with. It is to be hoped that

the inventor will dispose of enough of them to make |

electricity take the place it is fairly entitled to.
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variations of magnetism produced by the vibration of
the fork at the transmitting end of the line.
By means of two telephones, one with a diaphragm,
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the othar without, the speed of machinery may be in- '
dicated at a distance. The telephone without the dia-
phragm is placed with the pole of its magnet very near
the iron arms of a revolving wheel, or it is placed near
a wooden wheel carrying a number of armatures. As
the wheel revolves, the arms or armatures in passing
the pole of the telephone produce changes of magnet-
ism which induce electric pulsations in the winding
of the telephone magnet. These electric pulsations
affect the strength of the magnet of the distant tele-
phone, thus causing the diaphragm to vibrate, pro-
ducing in the telephone a musical sound, the pitch of
which depends on the speed of the machinery. The
pitch being ascertained by comparison with a pitch
pipe or similar instrument, the speed is found by a
very simple calculation.

By attaching to the mouthpiece of a telephone a
cork having in it two perforations, in one of which is
inserted a small glass tube drawn down so as to form a
gas jet, having an aperture as fine asa cambric needle,
while in the other perforation is inserted a right-angled
tube for receiving a small rubber gas tube, a mano-
metric flame apparatus is constructed in which the vi-
brations of the receiving diaphragm will be shown by
vibrations of the gas flame, these vibrations being
analyzed by means of a revolving or swinging mirror,
according to the well known method. Probably the
best material for fastening the perforated cork in the
telephone mouthpiece is beeswax.

-
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Excavajifens in the Caucasus,

A lecture was given recently before the Glasgow
Archaological Society by the Hon. John Abercromby,
on ‘“Some Recent Excavations in the Caucasus.” He
said the Caucasus had long besn a wonderland. In
Greek fable it'was famed as the land of the Golden
Fleece, as the place of punishment of the overbold
Prometheus. It used to be considered the center of
dispersion of European peoples, and until recent times
it was regarded as the region where the art of metal-
lurgy originated. His paper was devoted to a descrip-
tion of some of the more recent excavations that had
been made on both sides of the great chain of the Cau-
casus, and on the adjoining district of Russian
Armenia. Premising that archaologists are inclined
to the belief that the Caucasus wasuninhabited before
the arrival of the use of metals, he proceeded to describe
in detail the results yielded by the examination of
‘places of interment, and afterward summarized the
conclusions of M. Chantre with regard to those belong-
ing first to the earlier period, which he placed between
1500 B. C. and 700 B. C., and second to the later or
Scytho Byzantine period, which dated from about 700
B. C. to 700 A. D.

The majority of the forms and decorative motives of
the cemeteries of the iron age in the Caucasus and in
all Europe were, if not identical, so analogous that we
were bound to attach them to the same civilization. It
was interesting to find incrustations of iron in bronze
in the Caucasus, in Switzerland, and Austria; to find
daggers with antenna identical with those of Hall-
staldt; to find torques like those of Bosnia and Jura,
belts of thin stamped bronze and pendants of forms
thought to be peculiar to the Tyrol, spirit armlets like
those in the Alps and on the Danube.

‘While this was the opinion of M. Chantre, Professor
Kondakoff, Count J. Tolstoi, and M. Reinach, with
fuller knowledge and writing six or seven years later,
came to the conclusion that a number of objects found
north of the Caucasus showed an analogy with others
from southern Russia belonging to the first centuries
of our era. They would not admit that the Caucasian
finds were anterior to the Christian era. Mr. Aber-
cromby next proceeded to describe the explorations of
M. De Morgan in the years 1887 and 1888 of five ceme-
teries situated to the south of the Caucasusin a line
drawn from Batoum on the west to Baku on the east.
These cemeteries represented four distinct periods, the
oldest from 2500 B. C. to 3000 B. C., and the latest be-
longing to the seventh and fifth centuries B. C. M. De
Morgan divided the 250 tombs opened by him into four
classes—(1) dolmens of large dimensions containing
bronze weapons ; (2) Kists or small dolmens containing
bronze arms of a later period; (3) kists of a transition
period in which iron began to be used; and (4) kists
containing iron alone. The oldest dolmens were found
on mountain tops, even at an elevation of 9,000 feet,
either isolated or in groups. 1n these the arms were of
bronze, consisting of long two-edged swords, daggers,
lanceheads, arrowheads. and axes. Ornaments were
rare, and included necklaces of cornelian beads and
blue porecelain bangles and pius of bronze. One neck-
lace contained a well polished agate engraved with
Vos zebu, which seemed to indicate relations of some
kind between India and the northwest of Persia in the
bronze age. The pottery was coarse and withoutorna-
ment. The mortuary furniture of the second class was
rich and artistic, that of the third less so. With the
appearance of iron a great change took place. Bronze

weapons were gradually replaced by swords, poniards,
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of the first inhabitants with those found in India,
throughout Europe, and in the northwest of the Cau-
casus, M. De Morgan believed that they were probably
all constructed by different tribes of the same Aryan
race.

it

School Athletics in Relation to Mental Training.

The mere circumstance that discussion has long been
and still is active in seeking to define the true position
of physical exercise in relation to mental training
should suffice to prove the essential nature of the con-
nection which binds together these diverse methods of
education. Each is in its own place indispensable,
and this fact happily is in a greater or less degree
recognized in every school curriculum, even the most
humble. The reason is not difficult to find when we
consider how closely and inseparably associated is the
health of the mind with that of the body. Itis not in
the nature of things that we should be capable of sus-
tained and vigorous mental activity unless due provi-
sion be made for the purification and nutrition of tis-
sue, including that of the brain, by means of an active
blood circulation. The relation between the latter and
muscular energy requires no explanation. It is true
that bodily activity does not confer mental power or
even encourage mental exertion. Itis also true that
exceptional powers of mind have displayed themselves
in persons physically weak; but neither of these ad-
missions affects our present argument, which maintains
the certain advantage resulting to all mental processes,
ordinary or exceptional, from that which promotes the
health of their nidusin the brain.’ A further benefit
conferred by physical training is its influence upon
character. A host of mushroom frailties, vices, and
foibles break down in the presence of such vigorous
growths as the resolution, the endurance, and the
manly self-reliance engendered by a habit of orderly
and energetic action. Justice, fairness, and fellow-
feeling are developed by the same wholesome training,
and thus many a boy at school acquires almost uncon-
sciously that living forece of character without which
intellect is but a brittle gem. For obvious reasons
our public schools have taken a leading part in pro-
moting physical education in this country. The pupils
trained in them are, in very many cases, resident, and
the consequent responsibility for their bodily health
imposed upon teachers who act in loco parentis has no
doubt had todo with the formation of a compulsory
system of exercise. Administered with due regard to
individual fitness or unfitness, we regard this arrange-
ment as beneficial, and we welcome the development
of a similar, though naturally somewhat less stringent,
method in the management of day schools throughout
the country. Into the comparative merits of the par-
ticular means employed we cannot now enter. It is
enough that the principle which they express is gener-
ally admitted, and that those who now administer
education are for the most part firmly convinced of its
importance as a power to be regulated and employed
for the mental as well as the physical well-being of
those under instruection.—7'he Lancet.

-
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Maple Flooring.

Among the noteworthy features of recent lumber
trade development is the rapidly increasing demand
for maple flooring. Improvement in the method of
manufacture has kept pace with the growth in demand
for product ; or perhapsit is'inoreexact to say that the
recognition of maple flooring has been forced on the
attention of consumers by the enterprise of manufac-
turers in turning out a perfected product and urging
it on public attention. A few years ago all the maple
flooring used was worked out on orders by a few plan-
ing mills. The hardwood dealers carried maple strips
in their yards and had them dressed and matched
when they happened to receive an order for flooring.
Now great manufactories have been established for
the sole purpose of producing maple flooring. Exact,
strong and swift machinery has been invented to work
out the stuff. The boring machine has rendered nail-
ing easy, and now comes the end-matching invention.
Maple flooring has come to be regarded as the thing
indispensable in most public buildings and is used
largely in private dwellings. Such an extent has the
demand reached that the larger dealers are obliged to
make contracts for millions of feet far in advance of re-
quirement, the same as is done with pine or any other
wood of extensive sale and consumption in the build-
ing trades and manufacturing. ) :

The demand for maple flooring in its phenomenal
growth suggests that the timber out of which it is pro-
duced cannot last forever. There is a limit to the sup-
ply of maple, almost in sight, unless the forests shall
be bought up and reserved from denudation by
farmers, who see more value in the soil than in the
timber. But if maple must go rapidly, there is consola-
tion in the fact that yellow pine and Pacific coast fir
are both good flooring woods, while oak is not to be
despised. Come to think of it, several generations yet
unborn will be able to tread on good hard floors before

and spears of iron. Pottery affected the forms of birds, | the timbers to make them shall be exhausted.—N. W.
ozen, and horses. From the similarity of the dolmens' Lumberman.
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A New Quick-firing Gun.

The new Salvator mitrailleuse, or quick-firing ma-
chine gun, having been adopted by the Austrian mili-
tary authorities, a number of pieces.have been manu-
factured, and are reported to be ready for distribu-
tion. The gun is not intended for use in the field, as
in the case of the English Maxim and Nordenfelt ma-
chine guns, but will be mounted stationary on the out-
works encircling important fortresses. It is said to be
only half the weight of the Maxim, and its average rate
of discharge is about the same—30' rounds per minute,
with a maximum of 320. The diameter of the bore is 8
millimeters, being similar to that of the Mannlicher re-
peating rifle now in use in the Austrian service. The
barrel is not incased in a water jacket, and 1,200 con-
tinuous rounds can be fired before it shows the effects
of the excessive heat. The cartridges are supplied, as
in the Nordenfelt, from a large hopper fixed above the
firing chamber. The gun is fired by means of an ordi-
nary trigger, with trigger grip, and a recoil spring sup-
plies the automatic action. But the principal point of
interest in respect of which the new gun differs entirely
from the mechanism of similar weapons now in use in
other countries is the oscillating pendultim regulating
the speed of fire. There are two firing commands with -
the Maxim—single fire and continuous fire. The dis-
charge is regulated by the turning of the crank handle.
The single fire is as the fire from an ordinary repeating
rifle, while continuous fire represents the most rapid
discharge of which the machine is capable. With the
Salvator mitrailleuse, however, the great advantage is
gained of sustaining a moderately heavy discharge of
30, 50, to 100 rounds per minute, and increasing it by
means of a faster oscillation of the pendulum to 300
when a dangerous phase of attack has been de-
veloped.

&
"

Shooting Through Solid Steel.

The futility of piling steel armor plates on war ves-
sels is being demonstrated at the new testing ground
of the Cramps, says the Philadelphia Record. There,
at intervals of a few days, conical steel shells are fired
through four inches of solid steel armor plate with
as apparent ease as though the plates were the flim-
siest cardboard. The range is on the Lewis farm,
above Wheatsheaf Lane, along the Delaware River.
The shells, which are three inches in diameter and ten
inches long, are forged from the finest hardened steel
and fitted by the Cramps for use in the United States
army and navy, and it is to test the quality of the steel
in different lots that these experiments are being con-
ducted.

A heavy abutment of railroad ties has been erected
as a fender to hold a bank of earth, and in front of
that is placed a heavy oak plank box, five feet square
and. ten feet long, which is filled with sand.

Against another fender in front of this box is set up
one of the armor plates, such as are used on the armor-
ed cruisers and battleships now being built. One hun-
dred feet distant from the plate is the firing house—
a plank building about thirty feet long by ten feet
wide, and double lined to deaden sound. Two three-
inch rapid-firing Driggs-Schroeder guns are used in
the tests. When everything is ready for firing, a lan-
yard is passed out of the back of the building and
through an aperture in a pile of heawy spruce joist,
the gun having previously being sighted.

When the gun is fired, the wall of steel is pierced by
the projectile, leaving only a fringe around the hole
where the shot passed out on the opposite side. It is
then sought for in the sand in the box and examined
closely as to condition. Of course the shell is not
charged, or it would explode and blow up the box and
all around after going through the steel. Not all the
shells fired at the steel armor plate go through it, and
this is considered sufficient cause for condemnation of
that batch of projectiles. The experiments are all
conducted by the Cramps’ regular staff of ordnance
officers.

Aluminum,

It is true that every brick in a house and every bank
of clay contains a considerable quantity of that beauti-
ful metal aluminum. But science has not yet dis-
covered any economica: way of extracting the metal.
from clay, because in the form it there exists, namely,
aluminum oxide, it is combined with silicon oxide, and
these two substances behave like a pair of Siamese
twins ; they are so strongly bound together it is next
to impossible to separate them. Therefore, in the pro-.
duction of aluminuin, chemists do not use clay, but
turn to some material which contains the oxide of
alumina free fromn silica. - The best material is a min-
eral known as cryolite, which comes chiefly from
Greenland. Itis a double fluoride of aluminum and
sodium and an artificiallv prepared sesquioxide of
alumina ; these are suspended in a bath of molten
chlorides of the alkaline earths and then subjected to
electrolysis by powerful dynamos. The sodium salts
are decomposed, the metallic sodium seizes eagerly
upon the oxygen that was in combination with the
aluminum, and as a result the white metal aluminum
is freed and settles to the bottom.
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- A POST OR POLE HOLE BORING MACHINE,

This machine is mounted on a hand truck, which
may be readily shifted about on the ground for con-
veniently and rapidly boring holes for setting up posts
or poles. It is arecently patented invention of Mr.
John P. Morris, Charlotte, N. C. Fig. 1is a sectional
plan view illustrating the means of operating the auger
shaft, Fig. 2 showing the auger and its inclosing cylin-
der, Fig. 3 a connection between the auger shaft sec-
tions, and Fig. 4 the upper end of the auger shaft. The
auger shaft is preferably made in sections screwed to-
gether, according to the depth of the hole to be made.
The shaft is square and passes through a collar in an
upper cross bar of the main standards, while on its
lower end a cylinder is mounted to turn and slide, this

MORRIS’

POST OR POLE HOLE MACHINE.

eylinder supporting the ground loosened by the auger
and also forming a temporary wall for the lining of the
hole. On the upper end of the auger shaft is a cap in
which turns a block carrying a pulley, over which
passes a rope with a hook-at one-end engaging the
truck axle or other fixed support, while the other end
of the rope winds on a windlass, whose shaft is jour-
naled in the main standards. A clutch on the latter
shaft is adapted to be engaged by a clutech sprocket
wheel connected by a sprocket chain with a sprocket
wheel on the driving shaft, the bringing of the clutch
into engagement with the sprocket wheel rotating the
shaft of the windlass and drawing upon the rope to
force the auger into the ground. The driving shaft
has on its outer end a hand crank, and on its inner end
is a beveled gear in mesh with a gear wheel having a
square central aperture, through which passes the
auger shaft, as shown in Fig. 1, there being also a simi-
lar oppositely arranged bevel gear wheel and shaft
with crank handle to be turned by a second operator.
In this manner, by the turning of the crank handles, a

: w
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rotary motion is given to the auger and it is at the
same time forced downward into the ground. The
pulley block on the upper end of the auger shaft is
connected with a rope passing over a pulley at the top
of the standards and extending to a windlass on the
rear of the truck, by operating which the auger shaft
and its cylinder, with the loosened earth the latter con-
tains, may at any time be lifted out of the hole and
the cylinder emptied. The standards are connected
with the truck platform by hinges, and may be folded
back upon the truck when the machine is moved from
plaee to place.

-

.
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The New York Elevated Street Railways.

The elevated railroads of New York City carried
221,000,000 passengers during 1893. Twenty new en-
gines were ordered during the year. The number of
passenger coaches employed in the service is 1,116, and
75 new ones were added during the last four months.
Improvements in the structure continue to be made,
and the light 50 and 60 pound rails are being replaced
by 90 pound rails. The locomotives consume over
200,000 tons of the best white ash anthracite per year.
The coal makes no smoke. Over 3,000 trains per day
are run, the exact number being 3,300. The employes
number 5,000, and all are paid by the hour. Twelve
hours is the longest time any man is required to work
per day on the roads. The maximum pay is $3.50 per
day. Engineers earn $100 per month.

-~

COTTON GINNING MACHINERY AT THE FAIR.

The exhibit of the Eagle Cotton Gin Company, of
Bridgewater. Mass., consisted of a battery of gins, and
illustrated a complete system of handling cotton from
the wagon to the press, the machinery and apparatus
embodying all the latest improvements in this line.
The company last year celebrated its sixtieth anniver-
sary, the business having been founded in 1833, and
during this long period of sixty years its position in
the front rank of manufacturers of machinery and ap-
pliances for the preparation of cotton for market has
been unquestioned. It has always been among the
first to introduce and thoroughly test improvements
designed to reduce labor and add to the efficiency of
the machines, while maintaining their simplicity and
durability. Their battery gins economize space, are
always under easy control and have sélf-oiling and
self-adjusting boxes. The seed-cotton elevator draws
the cotton directly from the wagon or the cotton house
and deposits it in receptacle boxes of large capacity,
from which it passes inte a short horizontal feeder
which regulates the quantity to the gins evenly and
level. From the start until the close of the bale every
gin is doing its full duty. The elevator has a large
screen capacity and thus serves as an excellent cleaner
for the cotton. The lint conveyer has an incased can-
vas apron running over large rolls, and is placed back
of the condensers which are attached to each gin as
in ordinary ginning. Canvas carrier aprons are driven
by link-belt chain, and thus are positive in their
movements, there being no possibility of clogging, as
air pressure is not depended upon for the conveyance
of the lint from the condensers to the press. The com-
pany has for the past three years manufactured a spe-
cial long staple hulling and separating gin, which has
proved a great success.

Six awards, with medal and diploma, were granted

i
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the company, for—1. Apparatus for elevating seed cot-
ton to gin; 2 Eagle Eclipse hulling gin; 8. Cotton
gin feeder; 4. Lint cotton conveyer; 5. Cotton gin ;
6. Complete system of handling cotton from the wagon
to the press.

A DITCHING MACHINE FOR RAILWAY SERVICE.

This is a machine adapted to form a ditch on one or
both sides of the roadbed of a railway, the ditching
mechanism being operated by engines on the rear end
of the platform car on which the apparatus is arranged.
The improvement has been patented by Mr. William
L. Harvey, Stanberry, Mo. The front ends of the
sides of each of the scrapers are connected by chains
with a draught bar connected with a draught beam

S ,\TNX\\.‘X.\-
HARVEY'S DITCHING MACHINE.

pivoted on the car, and held in place by a pivoted
brace, to permit of swinging the draught beam in-
ward when not in use, the rear ends of the scrapers
being also similarly connected to a draught beam. The
inner side of each secraper has a pivoted wing, to pre-
vent dirt from falling on the track, and is connected
with a link regulating the depth the scraper is to work,
while the outer side has a pivoted wing adapted to give
the desired slope to the side of the ditch. Each of the
scrapers is suspended from a shaft connected with levers
pivoted on swivel blocks, sliding transversely in guide-
ways on the car platform, the front and rear levers of
each scraper having each a clevis from which a rope
extends up to a hoisting drum on a longitudinal shaft
journaled in standards. This shaft is actuated by a
sprocket chain from the main driving shaft, operated
by engines of any approved construction on the rear’
end of the car. As the car on which the apparatus is
arranged is pushed forward by a locomotive, the
scrapers dig into the ground until they are full, the
car being intermittently moved forward only about the
length of the scrapers at a time. The operator then,
by means of a clutch mechanism, connects the hoisting-
drums with the driving shaft, whereby the scrapers
are lifted, and the car is drawn by the locomotive to
the place of dumping, where the dirt is automatically
discharged. After the scrapers are loaded and raised,
they may be moved inwardly on the top of the car, to
permit of passing through tunnels, over bridges, ete.
For the purpose of spreading the dirt at the place of
dumping, a special form of spreader is provided for

attachment to the machine in place of the scraper.
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AN AIR-LIFTING PROCESS FOR WELLS,

The illustration represents the practical application
of a novel process of causing non-flowing wells to flow
without pumping, which is said to have proved emi-
nently successful, and to be more economical than any

“other means at present employed for raising large
quantities of water. The improvement consists in
placing centrally in the well an air-pipe, as shown in
the engraving, the pipe being connected with an air
compressor and a separator at the top, and having at
its lower end a peculiarly constructed ejector, the low-
er end of the pipe being carried down to a predeter-
mined distance below the natural level of the water
in the well. The air
forced out of the ejector
under heavy pressure
expands and rises with
great velocity, carrying
the water with it, throw-
ing out also sand and
gravel, which so often
disables pumping ma-
chinery, without any
damage to the appara-
tus. When there are
sulphurous hydrogen
and other noxious gases
in the well, such as will
mix with air, they leave
the water with the air

AIR INLET

in the separator,
and when the
air is cooled at the
compressor,
before being fore-
ed down, it ab-
sorbs, in expand-
ing, a large am-
ount of heat from
the water, thus
purifying and
cooling the water
raised. The im-
provement is de-
gsigned to be of
great advantage
for water works,
ice plants, brew-
eries, for purposes
of irrigation, and
in all places where
large quantities
of water are re-
quired.

-The entire ap-
paratus, including
specially con-
structed air-
pumping engines,
is manufactured
by the American
Well Works,
Aurora, Il

Mg Weighing.
WELL. ''he operation
of weighing is so
familiar to all that many are apt to forget what is
actually done when anything is weighed. The met _od
of weighing is adopted as a ready and easy means of
finding the mass of a body—that is, the quantity of
matter in it. ‘This is done by comparing the attraction
of the earth on the body in question with its attraction

on another piece of matter whose massis known. When |

the masses in the two scale pans of a balance are equal,
the mass.of the earth attracts them equally, and the
beam of the balance stands horizontally ; the balance
is in equilibrium, and the substances in the two pans
~ are said to be of equal weight. But the attraction of

the earth on a mass near its surface depends on the
distance of that mass from the center of the earth, so
that a pound has less weight at the top of a mountain
than in the valley below. The weights of bodies vary

according to their position on the earth’s surface, and |

the same mass has a greater weight at the poles than
at the equator, because in the former place it is nearer
to the center of the earth, and the earth’s attraction
for bodies outside it is the same as if the whole mass of
the earth were eoncentrated at its center.

Again, at the equator, the motion of the earthabout
its axis tends to cause a body to fly away from the
axis and to decrease the weight of the body. Thus
the weight of a body, far from being a constant quan-
tity, varies as the body is moved from place to place.
Nevertheless, the method of weighing is an accurate
way of determining the amount of matter in a given

- Scientific dmerican,

body, because by this operation we simply compare
two attractions, and the forces of attraction on the
body and on the standard weights with which it is
compared vary equally as the balance is moved from
one position to another; thus, although a body is
lighter at the equator, so also is the standard pound
against which we compare it.

The comparison of weights is simple and familiar
enough, but can we weigh the earth itself or find its
mass? What can we compare it with? Here, again,
what is to be done is to compare two attractions. If
we can find the attraction of some mass—a part of the
earth—on another mass, and then compare this attrac-
tion with that of the earth on the same mass—that is,
with its weight—the problem is solved.—Knowledge.

OO
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Patents and Population,

The following facts are significant: Mississippi
takes one patent for every 20,469 of her population ;
Connecticut, one for every 1,018 of hers; South Caro-
lina, one for every 23,490; Massachusetts, one for 1,055;
North Carolina, one for every 21,288; Rhode Island,
one for 1,191; Georgia takes one for every 14,817, and
New York one for 1,635.. Alabama takes one for every
18,457, Illinois one for 1,944.— University Quarterly.
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A WORE HOLDER FOR GRINDING MACHINES,

This is a device for holding precious stones on the
abrading face of the lap or other grinding wheel, facili-
tating the grinding of a number of stones of various
sizes at the same time. The improvement has been
patented by Mr. William Linden, of Helena, Montana.
Upon a post having a suitable base to give steadiness
a collar is adjustably held at the desired height by
means of a set screw, and on top of the collar loosely
rests a hub forming part of a horizontally extending
frame forming bearings for a series of short shafts.
The outer ends of the shafts are connected by univer-
sal joints with drops adapted to support the work at
their outer lower ends. Each drop has at its outer end
a short rod, on the extremity of which is cemented or
otherwise fastened the stone to be ground, the rod
being adjustably held by a set screw in a sleeve, while
the other end of the sleeve is adjustably held on a rod
carrying part of the universal joint connecting the
drop with one of the short shafts, whereby the holder
can be lengthened or shortened according to the size
of the stone. On the inner ends of the short shafts
are segmental gear wheels, as shown in the small
figure, in mesh with one another, an end wheel being
in mesh with a driving gear wheel turned by a handle,
and adapted to be locked in place by a pin passing
through one of several apertures in an indicator wheel
and into an aperture in the frame. Asshown, there are
eight apertures in the indicator wheel, and when one
facet is ground by the revolving of the lap, the moving
of the indicator wheel to the next registering aperture
causes a corresponding rotation of the short shafts
through the gear wheels, giving all the drops a like
turn, so thatl a new surface is presented to the abrading
surface of the lap. Theseveral drops are engaged by
a guide, preferably made of light sheet metal, having
on one side recesses engaging annular grooves in the
sleeves, and a pivoted locking arm extending over the
entrance openings of the recesses. While grinding the
facets the operator, by moving the guide, brings the
work continuously on different places on the abrading
face of the lap, insuring uniform grinding, and in case
one facet is finished before the others, the locking arm
is opened and the drop holding this facet is swung up-
ward, carrying the work out of engagement with the
lap. The segmental gear wheels on the short shafts
are each made in two parts, as shown, to take up lost
motion caused by wear or other reasons, the parts
being connected by a set screw whose head and part
of the shank passes loosely tarough a slot in one sec-
tion, admitting of the setting of the two sections to
bring the teeth out of alignment.

LINDEN’S WORK HOLDER FOR GRINDING MACHINES,
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SOME ANCIENT REACTION ENGINES,
BY W. F. DURFEE.

There seem to have been several recent attempts, said
to have been fairly successful, to apply modernscience
to the perfecting of the oldest known form of steam
engine, that described in the ‘‘Spiritalia” of Hero of
Alexandria, which was written about B. C. 150. Of
the real antiquity of the machinery described in this
work we have no certain knowledge, for Hero in his

Fig. 2—AVERY'S ROTARY ENGINE.

prefacesays he has ‘‘thought proper to arrange in
order what has been handed down by former writers,
and to add thereto our own discoveries;” but.anfor-
tunately he nowhere designates either his own or the
more ancient inventions; hence the reaction engine
may be among the mechanisms that were old even in
Hero’s time.

The reaction engine is the simplest form of mechan-
ism yetsuggested for utilizing the power of heat in the

Fig. 1.—AVERY'S ROTARY ENGINE,

form of steam, and it will be a remarkable reversion
if, after a couple of centuries of heterogeneous and pon-
derous complexity of design in steam machinery, we
should return to the simple ideas of 2,000 years ago.

Since steam began to be employed as a motive power
for manufacturing purposes, there have been several
efforts to introduce engines for its use more or less like
that described by Hero, and in view of the present tend-
ency toward a careful study of the utilization of steam
in reaction engines, it may not be untimely to recall
some of the particulars of a reaction engine which was
manufactured and used to some extent in this country
sixty years ago.

The illustrations and description are taken from
Vol. 24 (No. 637, October, 24, 18385) of the Mechanic’s
Magazine (English)." ;Its editor says:

AVERYS ROTARY ENGINE.

“We have quoted ‘at different times from the Ameri-
can journals some very favorable notices of a rotary
steamn engine invented by a Mr. Avery, which had
been introduced into two or three manufactories, where
it had given great satisfaction, and been applied in
one instance with success to a railway carriage. Mr.
Minor, of Wall Street, New York, has had a small en-
gine on this principle built for his printing office, and
in a recent number of his excellent Railroad Journal

"| there isthe following account of its construction and

 performances.” Ed. M. M.

In No. 12, Vol. 4, of the Railroad Journal is pub-
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lished an account of the performance of one of Mr.
Avery’s engines used by the proprietors, Messrs. Lynds
& Son, in their shop at Syracuse, New York, which
has now been in use more than two years, and we can-
not do better than republish a part of that article.
The following extract refers to an engine with 18 inch
.arms of 6 horse power, but the engraving given here-
with represents one with 12 inch arms, or about 2 horse
power. There is one now in operation in this city for
sawing mahogany, with 214 feet arms, which will do
the work of a 12 or 15 horse power engine, and per-
forms to the entire satisfaction of those who use it.

The engine, that is the shaft and arms, weigh, as I
learn, only 15 pounds; the arms, from center of shaft
to their ends, are 18 inches, and in their revolutions de-
scribe a circle of 9 feet 5 inches in circumference; the
two apertures at the end of the arms are equal to the
eighth part of a superficial inch, and under a pressure
of 80 pounds to the square inch will balance a weight
of 10 pounds. From some experiments made it is esti-
mated to carry a load of 8 pounds through a space of
37,660 feet per minute. The boiler has 66 feet surface
exposed to the fire, and consumes daily half a load of
soft dry wood. There are in the establishment the
following machines in operation, namely : two large
engine lathes, one boring mill for boring cylinders, two
drilling lathes, one grindstone, one mill for.grinding
coal, two bellows of 40 double strokes each per minute,
which will force, under a pressure of 14 pounds per
square inch, 580 cubic feet of air per minule, and re-
quires 4 to 5 horse power to perform its operation of
melting 1,500 pounds of iron per hour. )

The following explanation will give an idea of the
engine put up at our office:

The prefixed engraving (Fig. 1) is an elevation of a
two horse power engine, built to drive a printing ma-
chine, which prints both sides of the sheet before it
leaves the press. This engine, together with the boiler,
force pump, and governor, and, in short, everything
necessary for communicating motion to steam, and to
the machinery to be operated upon, occupies a very
small space, it being only 4 feet 8 inches by 2 feet 10
inches.

A is the boiler, 17 inches in diameter and 78 inches
high, standing in a cast iron frame, with a grate inside.

B is the steam pipe, which conducts the steam to the
end of the shaft, C C, one end of which is inclosed in a
(superfluous) cast iron tube. The steam is ordinarily
conducted from the boiler to the end of the shaft in a
simple steam pipe, which may be 6 inches or 6 or 12
feet in length, to accommodatg the engine to,the ma-
chinery, without regard to the position of the boiler,

C C, the shaft, passing through the case, D, and the
arms, Q Q (Fig. 2), which are inclosed and revolve in
the case, D. On this shaft, as will be seen in Fig. 2, is
the pulley, E, from which the band passes to the ma-
chinery.

D is a circular cast iron case, in two parts, fitted and
put together with bolts and made steam tight. This
case has in some instances been made of sheet iron;
cast iron, however, is deemed best. The case, although
the engine or revolving arm is only three-eighths of an
inch in the thickest part, is at least 5 inches through

‘in the center where the shaft passes, having the two
. concave surfaces turned ; and it is considerably larger,
.or of greater diameter, than the length of the arms,
-that there may be space, which is enlarged by giving
to the casting, near the outer edge, a halfcircle in each
part of about 3 inches in diameter, which forms a cir-
" cular channel or groove for the steam beyond the end
of the arm, and by which it finds the outlet, F, through
the bottom, and connected with a pipe which conducts
Jb gg outside of the building.
t?ﬂ, the supply pump, operated in this engine by cog-
wheels, but ordinarily by a band. The wheels, how-
ever, are not represented in the engraving, being de-
sirous to show the engine as in general use and in its
simplest form.

H 1, the governor, or apparatus for regulating the
supply of steam to the engine. This regulator is con-
structed upon a new plan, and works with cogwheels.

K, gauge backs. ’

L, safety valve, is set at 100 1b. to the square inch.

M, smoke pipe—a six inch stove pipe.

N. apparatus for stopping the steam or letting it on
to the engine.

O serves to regulate the packing around the shaft.

P, the supply water pipe.

Fig. 2, C C is the shaft; E, pulley for the band; 7,
the orifice in the end of the shaft where the-.steam
enters; Q Q, thearms at right ¢ngles to the shaft, and
through which it passes. )

There being a free communication (except when ob-
structed by the throttle valve, &, which may be in
part or entirely cut off, as may be desired, thereby in-
creasing or diminishing the velocity) from the boiler
to the shaft and arms, there is necessarily an equal
pressure upon the square inch of the arms as upon the
boiler ; and hence the reaction, in consequence of the
pressure in every part, except where the steam e<capes,
and not from the action of the steam against the at-
mosphere, as is generally supposed.

The principal advantages of this engine, as we con-
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ceive, consist in its compactness, the ease with which
it is managed by any person who can tend the fire, the
trifling cost of fuel as well as the small outlay for the
engine. The most important advautage, however,
for many purposes, and especially for driving printing
machines, will be found inits perfectly unifor.u motion.
It is indeed so perfect, and the velocity so great, being
about 5,000 revolutions of the arm shaft, and of course
pulley or wheel, the band runs per minute, that but
for other than the ordinary machinery attached tothe
engine a casual observer would scarcely know that a
steam engine was in operation. '

This @éngine, we are yet full in the faith to believe,
will be found an important improvement for railroad
purposes. The only locomotive of the kind ever used
ran for a short time last spring on the Newark Rail-
road ; and after various experiments which were made
to test its qualities and power, a car was loaded with
four tons of iron, and attached to the engine, which
took it with great ease over the Bergen ridge, where
there is an elevation of 152 feet to the mile, and in one
place for a short distance, when leaving the direct
track for that built temporarily on the bank, of 6 feet
in 100, or 312 feet to the mile.

Another account states that the engine ran ‘‘4l5 to
5 miles in eleven minutes.”

Whatever the merits of this engine may have been,
we do not think the writer in the Railroad Journal
of threescore years ago is deserving of much commen-
dation for perspicuity in his description of them. How-
ever, machinery was not very common at that time,
and facility in describing it was not to be expected.
At the beginning of the century there were but three
steam engines in the United States; one an imported
engine put up in 1763 (by a son of the Hornblower
who had the legal contest with Bolton and Watt) at
the Schuyler copper mine, in New Jersey; one at
a sawmill in New York City. and a third in Philadel-
phia, used by Oliver Evans for grinding plaster.

The enormous increase of steam power since the be-
ginning of the century is at the same time a measure
of, and a most prominent reason for, the wonderful
development of the United States during the past hun-
dred years. Inthe belief thata knowledge of the total
horse power of the engines now in use in this country
would be of interest, and that the statistics of the in-
crease for each decade would be startling in their im-
mensity, I applied to the Census Bureau for informa-
tion relative thereto, but was very much surprised to
learn that the statistics of steam power had not been
collected.
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[FroM THE NEW YORK SUN.]
Photography and its Rights,

A lawsuit of some significance has been begun by
the Chicago Fair people against two St. Louis firms
for publishing photographs and process reproductions
from photographs which are the property of the first
named. Of course no one can maintain exclusive
property in a view, but equally one can maintain
property in any individual photographic negative.
One can possess such property in a view from a dwell-
ing site as to recover damages for its obstruction in
certain cases. But different photographs of any given
view, as well as prints made from those photographs,
may be very good or very bad. Products of the oper-
ator’s skill in getting good views are obviously as
much a subject of property right as any other product
of skill.

The photographic camera is fast coming to be con-
sidered part of the equipment of the geologist. It is
already an essential in the preparation of medical
treatises. It is of habitual use in the preparation of
trade catalogues. It Weuld be difficult to name the
science or the art that now makes no use of photo-
graphy. It is a powerful nstrument in the hands of
criminal justice. It is a part of the platform lecturer’s
equipment. While science and mechanic art recog-
nize photography at its professional value, fine art
adopts it as a handmaid and law enlists itsservice. It
has thus come to acquire a status whose recognition is
requiring an increased precision of definition.

The processes of photo-mechanical printing in colors
broaden the base on which the principles of such de-
finition must repose. There isno question here of pat-
ented process, but of the results of process without
any reference to specifications of that order. There
have recently been produced fine specimens of chromo-
collographic printing representing the covers of old
books in' the British Museum. The general results are
described as being so rich and truthful as to.convey
no idéa that they are produced in so simple a manner.
‘Wherethe coverof a book is torn or frayed, for ex-
ample, the reproduction is remarkably natural. Now,
while those books can be copied by others under the
general regulations of the Museum, which do not re-
spect persons, it is not deniable that the particular
reproductions here described are and of right ought
to be a property vested in the skillful operators who
produced them. - ‘

Some landscape photographs taken by the same
process are described.in the same number of the Cam-
era Club Journal and pronounced exceedingly fine. A
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notable feature in these is the sky. Now, really good
sky and cloud photographs are hard to get, and may
be especially valuable, as say in the study of clouds.
While no man may own the sky, is it not obvious that
the value subsisting in these products of a special skill
is the rightful property in the individual displaying
it? And, again, practical photographers know how
large a part is played by luck in hitting the supreme
conditions of light and shade for a given view, as well
as in fixing them when hit. There is the same propri-
ety in securing to the operator this fortuitous value as
in allowing a property in the finder of a precious
stone.

A decision was rendered at Paris recently awarding
damages against two American white metal compa-
nies for pirating certain statuettes, the original mo-
dels of which were owned by the plaintiffs. There is
a difference in principle between pirating the fruits ot
a man’s skill in one line of art and of hisskill in
another line. For in photography the matter dealt
with is not intangible; it is not an idea—it is a con-
crete product. When appropriated by another it is
appropriated for gain, as any other article of produc-
tion is stolen by any other thiet. The character of the
act is not changed by statutory definitions, thoughb the
penalty or the remedy for injury maybe. In either
case the failure to punish or to compensate is a fail-
ure either of public or private justice.

Fortunately for the chances of procuring the rule of
right in cases of photography to become also the rule

[ of law, the photograph is a concrete thing which is not

the product of imagination. It is produced from start
to finish by the use of mechanical apparatus, operated
upon external material substance in the same sense
that a saw bladeis produced. The negative is not like
the die of a medal, into whose execution the creative
quality of design has entered. Nature created the
photograph’s design. The operator has done no more
than apply human skill, of a kind not different in kind
from that which tempers and sets the saw blade, to
produce an individual reproduction of that design.
This reproduction is identifiable from all others. Its
utility inheres in the copies made from it, which can
proceed from no source other than this particular neg-
ative. And whithersoever the individual picture, it-
self amechanical product, can be identified, there its
original producer ought to be able to follow the pro-
perty he created and to enjoy its beneficial use.

The essence of property right is the beneficial use of
its subject matter. To protect the property right in a
photographic negative is, then, to protect the right of
making copies. To steal the negative ifself is an*act
of allowed larceny. But, apart from making copies,
no other kind of value attaches to the blurred sheet of
glass. Apart from this right, it is a messy window
pane. 'Has the negative, then, no quality of value but
as a window pane ? Its film is a part of itself, and as
such is allowed property. This film has had a particu-
lar quality impressed upon it by the operator’s skill,
which quality is individual. It has become something
more than the material of a film, and something dif-
ferent from all other films. By no process of sound
reason, by no analogy from other things, can the pho-
tographer’s rightful property in his own work be
grounded on statutes of patent or copyright. The first
may apply to his process as an inventor. The second
can never, but by confusion of thought, be deemed es-
sential to his title to the work of his hands.

Allowing this, the protection of that title cannot
rightfully be abridged through any defect of statutory
enactments on which it cannot rightfully be held to
depend. It is the natural title inhering in the laborer
to the work of his hands, which statute might con-
ceivably take away by expropriation for the public use
or a principle similar to that which hasled govern-
mcnts to buy works of art or valuable discoveries or
inventions for common benefit. No other mode of de-
priving this particular workman, the photographer, of
the fruit of his labor can be distinguished in prineciple
from robbery, taking the word in its literal intent.

<

At Sea on an. Ice Floe.

Recently the lifeboat society at Cronstadt received
news that toward the south shore of the Gulf of Fin-
land, about 30 miles from Cronstadt, some 200 fisher-
men and peasants, with their horses and sleighs, had
been suddenly carried out to sea on a large ice floe,
which had been detached apparently by arecent storm.
The ice-cutting boats at Cronstadt werelaid up forthe
winter, and could not be used. Twenty sailors, how-
ever, with two officers and assistant surgeons, were
dispatched over the ice with two lifeboats on run-
ners, and a similar party started to the rescue from
Oran'enbaum, on the other side of the mouth of
the Neva. The latest telegrams from Cronstadt state
that the fishermen and others have been found
and all rescued by means of a bridge made of poles
and planks, which was thrown out from the firm
ice. They had been cut off from the mainland for at
least 48 hours, during the latter part of which pro-
visious were passed over to them by the inhabitants cf
the neazest gshore,
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Action of the Electric Arec on the Diamond.

M. H. Moissan, in the Compt. Rend., deals with the
action of the electric arc on the diamond, amorphous
boron, and erystallized silicon. In. the electric are, at
a somewhat high temperature, the diamond becomes
incandescent, swells up without melting, and becomes
covered with black masses counsisting entirely of hex-
agonal lamells of graphite, which is easily converted
into graphitic oxide. If the diamond is placed in a
small carbon crucible in the electric furnace previously
described, and is subjected to the action of an are pro-
duced by a current of 70 volts and 400 amperes, the
crystal first breaks up into small fragments along the
planes of cleavage, and thenat higher temperature
swells up and is completely converted into graphite,
which yields yellow graphitic oxide. It followsthat at
the temperature of even a moderately intense electric
are, the stable form of carbon is graphite. When heat-
ed in a carbon envelope at the temperature of the oxy-
hydrogen blowpipe, the diamond is covered with an
adherent black mass, which slowly dissolves in a mix-
ture of potassium chlorate and nitriec acid, but which
is not graphite. Amorphousboron, prepared by means
of magnesium, volatilizes without fusion in the electric
are, the extremities of the electrodes being converted
into partially crystallized boron carbide. Crystallized
silicon, when heated in the arc, first melts and then
boils, the extremities of theelectrodes at the end of the
experiment being covered with pale green erystals of
carbon silicide. The phenomena in the arc were ob-
served by projecting on a sereen by means of an intense
arc an image of the are of lower intensity in which the
substances were heated.

—_— v eo—
THE NEW BATTLE SHIP INDIANA.

The latest and the most formidable thus far of our
new warships had her preliminary trial on March 7.
The course was off Cape May, where she was practi-
cally under five hours’ continuous steaming at high
speed, everything working smoothly. The first runs
were made with natural draught. and the speed aver-
ages were 1402 and 14'12 knots; then a moderate
forced draught was used, bringing the speed to 15
knots, which is that called for by the government
contract. Two trials were then made with the full
forced draught, bringing the speed to 15'6 knots, a
result considered highly satisfactory by the builders.
From the results obtained on this trial it is predicted
that the ship will make sixteen knots or more on her
official trial. A premium of $25,000 is paid- by the
government for every quarter knot attained over fif-
teen knots.

The Indiana was built by the Messrs. Cramp, of
Philadelphia, and the contract price was $3,020,000, ex-
clusive of armament. She was launched February 25,
1893. She is designed to meet in battle the best modern
war ships, carrying the heaviest guns and armor. She
is built entirely of steel, with a length between perpen-
diculars of 348 feet ; extreme breadth, 6914 feet ; mean
draught, 24 feet ; displacement, 10,281 tons. Her hull
has numerous watertight compartments, and the
armor protection consists of a heavy belt of Har-
veyized nickel-steel armor, 18 inches thick, extending
along the water line. Rising from each end of this
will be an armored redoubt, 17 inches thick, extending
to a height of 8% feet above tke main deck. Within
the redoubts will be two 18 inch turrets (one in each),
containing the heaviest guns. There will also be other
armor elsewhere on the ship of less thickness.

The powerful armament, however, is the feature of
the ship, it being the
most efficient afloat.
It will consist of four
13 inch breech-load-
ing rifies, mounted
in pairs in the two
turrets referred to;
eight 8 inch breech-
loading rifles, in four
turrets, placed at
each corner of the ;
superstructure ; four -
6 inch breech-load-
ing rifles and a sec-
ondary battery of
sixteen 6 pounder
and four 1 pounder
rapid fire guns and
four Gatlings. There
will be also six torpedo tubes. The vessel is ecut up
forward beneath the water line, making a powerful
ram bow, doing away with excessive bow waves on
account of easier lines so obtained, as well as greatly
adding to her maneuvering qualities. '

.\\"'\\Saceharin.

Saccharin is regarded by a French writer (London
Lancet)y8 a valuable antiseptic. A strength of 1 to
500, as an addition to mucilaginous and other solutions,
prevents the formation of low organisms. Thusa valu-
able, inexpensive dentifrice may be prepared by sim-
ply dissolving saccharin in water, to the proportion of
6 per cent. A teaspoonfulof this in a half pint of water

| sabstantially overcome, and that the bronze was par-

forms an admirable antiseptic mouth wash. In cases'
of malignant or other diseases of the stomach, requir-
ing the washing out of that organ, a solution of sac-
charin of the strength of 2 per cent will be found very
suitable.

EMIL GREINER'S AUTOMATIC PIPETTE,

The ordinary chemist’s pipette is a troublesome ap-
paratus to manipulate. It is filled by absorption with
the mouth, and its contents, of course a fixed quantity
in all cases, are determined by the liquid standing ex-
actly at the level of the marks sur-
rounding its upper stem. In filling a
small surplus is invariably drawn into
itand by closing the top with the finger
it will be kept full. By admitting air
at the top, the liquid is suffered to de-
scend until the mark on the upper stem
is reached, when it is ready for de-
livery. It is quite difficult to reach the
upper mark exactly. Asordinarily used
by mouth absorption, there is always
more or less danger of the liquid being
drawn into the mouth, which in the
case of sulphuric acid, or ammonia
and similar chemicals, is a source of
absolute danger.

The cut illustrates an automatic
pipette, due to Emil Greiner, of this
city, which, in its construction, does
away, not only with all danger in its
use, but which makes the measuring
of theliquid instantly effected by the
filling operation. The upper stem of
an ordinary pipette terminates in a
contracted nozzle somewhat bent over;
from this upper nozzle to the lower
one it.holds the exact quantity for
which it is marked. A second glass
bulb fastened airtight to the upper
stem of the pipette is fitted with an
India rubber bulb at its upper ex-
tremity. To use it the bulb is squeezed,
the lower end of the pipette is placed
in the liquid and the bulb released
from pressure. As it expands the
liquid rises in the pipette until it over-
flows from the upper end. When the
bulb has fully expanded the overflow
ceases, and on removal from the liquid
the pipette is accurately filled. Itscontents can then be
delivered as desired by squeezing the rubber bulb. A
certain amount of overflow collects in the upper glass
bulb, which is removed by pulling off the upper bulb
and emptying it from the upper end. For chemists,
especially in operations of the silver volumetric assay,
in the mixing of standard solutions, its applicability
is obvious. For the photographer it is admirably
adapted, supplying him with an accutate measure of
‘volume, instead of the grossly inaccurate graduate so
generally used.

—_—
Aluminum Bronze.,

At the recent meeting of the Amariean Society of
Mechanical Engineers, Dr. Leonard Waldo presented
to the members some specimens of what is called
‘aluminum bronze,” by which is meant an alloy com-
posed of nearly 10 parts of aluminum to nearly 90 parts
copper. This, it was stated, was an alloy which could
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added to copper, and that the new compound was-
soluble in molten copper. There were reasons for
thinking that the maximum effect of strength and
duectility combined was obtained with an alloy of 10
per cent, and in order to distinguish this alloy from the
other alloys containing a less amount of aluminum, it
was proposed to call aluminum bronze having 5 per
cent of aluminum, or one-half the amount of the
standard bronze alloy, half aluminum bronze, and
so also a bronze containing one-quarter of the amount
of the standard, one-quarter aluminum bronze.”

These grades have very markedly different qualities,
the grades containiug but little aluminum possessing
the higher ducility and less rigidity. They all possess
a greater resistance to corrosive influence than any
other commercial copper alloys.

Spoons were shown made of an alloy containing
about 5 per cent of aluminum, and called ‘‘half
aluminum bronze,” these appearing much like solid
gold, and, in fact, being passed as such in some in-
stances by jewelers. He expressed the belief that this
bronze would prove to be exceedingly valuable in
machine construction, especially in view of the pos-
sible cheapness of the metals of which it is composed,
it having been shown, for instance, that copper could
be laid down in New York at a cost of 634 cents per
pound and that aluminum could be made at a cost of
28 cents per pound.

The Manufacture of Slag

S

Bricks,

The manufacture of bricks from blast furnace slag has
attained considerable dimensions in Germany,the Luhr-
mann furnaces, near Osnabruck, alone having:turned
out 5,100,000 bricks. The manufacture has also been
taken up by other iron works. The granulation of
the slag, the first essential portion of the process, which
is substantially the same everywhere, is effected by
running the slag along a channel together with a
stream of water into a reservoir, in which it is collected.
The lime to be mixed with it, in the proportion of one
part to six of granulated slag, is slaked with sufficient
water to yield a moist sludge, and the two ingredients
are thoroughly incorporated in a mill, which process
is conducted in the following way: The mixed slag
and limeare conveyed by a spout, to which a shaking
movemnent is communicated, to a pair of rolls, which
stop the access of unduly large fragments of slag or
foreign bodies to the mixer proper, and mingle the slag
and lime still more thoroughly while reducing them
somewhat in size. The final mixing is effected by a
set of three drums with radial projections fitting into
each other with only a slight amount of clearance. so
that the ingredients are brought into the most intimate
contact. A machine absorbing two to three horse
power will serve to prepare the material for 9,000
to 10,000 bricks per shift of 10 hours. The mixture is
moulded into bricks by a machine, which is provided
with a hopper kept filled by the laborer in charge, and
an arrangement whereby the quantity necessary to
form one brick is let down into the mould and then
the aperture closed, while the movable sides of the
mould are brought into position by eccentrics, and by
this means pressure is exerted upon the mass to shape
and consolidate it. The finished brick is pushed out of
the machine and the operations of filling the mould
and applying pressure are repeated. A machine ab-
sorbing seven to eight horse power will turn out at
least 9,000 to 10,000 bricks per shift, its capacity being
limited chiefly by the time consumed in removing the
finished bricks. The bricks thus prepared are weak

not be separated into its constituent metals again by

THE NEW BATTLE SHIP INDIANA

any ordinary process, had 90,000 pounds tensile
strength, with 15 per cent elongation, would cast,
forge, roll hot and cold, draw into wire, work in the:
lathe -about as well as steel did, took a high polish,
and did not readily tarnish. He pointedl out that
the difficulties in making most large castings had been

ticularly available for castings to replace complicated
steel forgings for steel tooled work where the labor
was large. The bronze was stronger than the steel.
*“It was a wistake,” the speaker said, *‘ to classify the
alloy of aluminum and copper among the bronzes.
Such evidences as we possessed seem to show that a

| chemical reaction took place when aluminum was
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at first, and have to
be handed carefully,
and must be stacked
and protected from
rain for the first day,
a precaution that is
not afterward neces-
sary. They become
sufficiently strong
for use for building
purposes after the
lapse of six totwelve
months, .

e B e

Australian Eggs.

Eggs are now ship-
ped from Australia
to England. A trial
shipment, made by
the Hon. J. H. Conner, of Victorian eggs and cheese,
was lately inspected by an officer from the department
of ithe Agent-General for Victoria. With regard to
the packing of the eggs, they had, in the first place.
been rubbed over with grease and afterward placed
with bran, flour, lime, and pollard in small cases.
When opened they were found to be perfectly fresh
and sweet. The cheeses, which consisted nf both 40
pounds and “small loaf?” sizes, were sound and of
good flavor.

O

THE largest monolith ever cut in this country was
quarried of granite 'in Missouri and transported to the
East on a specially prepared train.
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THE DIRIGO-THE FIRST AMERICAN STEEL SAILING
SHIP,

At the yard of Arthur Sewell & Co., Bath, Maine,
the first steel sailing ship built in America was
launched on Feb. 17, 1894. Dimensions: Length
over all, 330 ft.: length between perpendiculars, 810 ft.;
beam, 45 ft.; depth, 27 ft. 3 in. Designed to carry
4,500 tons dead weight on 22 ft. 6 in. draught and to
stand without ballast when light in port. She has a
flush main deck of steel fore and aft, the whole of
which is sheathed with 8%{ in. hard planking. The
lower deck has stringers and tie plates, and is planked
with 2 in. hard pine. There are two steel commodious
deck houses, the forward and larger one of which con-
tains comfortable quarters for the crew, also galley,
and the donkey engine which works the windlass and
dumps by messenger chains. The smaller deck house
aft is fitted up for the accommodation of all the ap-
prentices and petty officers, also containing the car-
penter’s shop. There is a large full poop aft, in which
is the captain’s accommodation, and a nic2ly furnished
saloon 16 ft. square, on the starboard side. The mess
room and pantry is in the center, while the officers’
cabin and two spare staterooms are fitted on the port
side. The vessel is to be steered by the Waddington
screw steering gear, the wheelsman being protected
by a steel hood open on the forward end. A large fly-
ing bridge is fitted, connecting the poop and topgal-
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lant forecastle, and this will undoubtedly prove a
great convenience in bad weather. 'The vessel is
rigged as a four-masted ship, being square rigged on
three masts, the lower masts and top masts all being
in one length. The pole bowsprit 67 ft. long, the lower
yards 92 ft. long, and the upper and lower topsail
yards are all of steel. She will earry single topgal-
lant sails. Has sky sails on the three masts and will
spread about 13,000 yards of canvas. In the early
spring she will be fitted for sea and will load at pier
19 East River, New York, for San Francisco, Cal. The
Dirigo is owned by her builders.
—_— e or——————————————
Cheap 'Tooth Rrushes and Tooth Picks.
Cheap tooth brushes are responsible for many ob-
scure throat, stomach, and intestinal ailments. The
- bristles are only glued on, and come off by the half
dozen when wet and brought in contact with theteeth.
But recently an operation for appendicitis upon a pa-
tient at Albany, N. Y., revealed the fact that the
trouble was due to the presence of tooth brush bris-
tles. The market is flooded with these cheap goods
and the unwary customer buys them because they are
cheap and he has not been taught the difference be-
tween the construction of poor and good, or the dan-
ger that lurks in the shedded bristle. We. as teachers
of the publie, should never miss an opportunity to re-
commend reliable makes of tooth brushes, nor fail to
point out the dangers of the poorly constructed arti-
cle. A recent case in practice illustrates other unde-

sirable results from loose bristles. A patient presented,
complaining of very sore tooth and much pain about
it. Examination revealed undecayed superior bicus-
pid, sore to the touch, somewhat loosened, and a high
state of inflammation and some swelling in the sur-
rounding gum tissue. In exploring the open pocket
in the gum about the neck of the tooth, a tooth brush
bristle was dislodged. The case was treated, the peri-
osteal and gingival inflammation gradually sub-
sided and the tissues returned to their normal condi-
tion.

Probably every observing dentist has noticed this
same trouble induced by splinters of wooden tooth-
picks, minute pieces of rubber dam, etc. In regard to
toothpicks, the wooden pick is an abomination, but
again its presence prevails on account of its cheap-
ness. The gold toothpick is *a thing of beauty,” but
not always ‘‘a joy forever,” as its continuous use is
liable to prepare the teeth for a visit to the dentist.
A good quill pick is the best pick, and every dentist
should impress this upon the mind of the patient. A
little advice of this kind is not only beneficial to the
patient, but in various ways to the dentist himself.—

Editor, Ohio.
—_— et ——————

Influenza is Spread by
In a recent paper in the Lancel. London. Dr. F.

Contagion,

— i

Clemow, of St. Petersburg, presents a mass of evidence

disease, point to the infectiousness of the air expired
by those sick with influenza.”

In Viernoe, also in Central Asia, ‘‘the officials in the
post office were the first to suffer; then on December
18 a Cossack sickened. The Cossack was sent to the
regimental hospital, where he remained for two days,
and then was discharged. Two dayslater (December 20)
eight men of the Second Sotnia (a sotnia of Cossacks
is a division consisting of 100 men) suddenly sickened.
It must be noted that the sotnia was quartered close:
to the hospital and that there was constant communi-
cation between the two buildings. Three days later
cases of grippe appeared in the military school and in
the band.” A second reply from the same town con-
firms this order of events, and the writer adds that in-
fluenza was confined to the postal officials for a space
of three days. Finally, a third authority in Viernoe,
the surgeon to the artillery brigade, wrote that the
first cases in the brigade were among men who were
sent to fetch the letters from the post. These instances
seem to point clearly to the possibility of the infection
being carried by means of letters or parcels,

Numberless other examples are to be found in the
Russian literature of the subject pointing to the spread
of influenza by contagion. I would briefly repeat, in
conclusion, that: (1) Influenza is constantly present in
many parts of Russia; (2) it began to prevail in epi-
demic form in or near the Kirghiz Steppes in the
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showing the highly contagious nature of influenza.
The concluding portion is as follows :

One of the most interesting instances was furnished
by the town of Prjevalsk, in Central Asia,: where the
postmaster was the first to sicken, but whether the in-
fection was conveyed by means of letters or (more
probably) was contracted by him while traveling is
not quite clear. Dr Smolitechef wrote: ‘**On January
4, 1890, after the sorting of the post, the postmaster
sickened; he had returned two days before from a tour
of his district, in which he had inspected all the post
stations, among them one at a considerable distance
from Prjevalsk, and where a disease very like grippe
prevailed. I wassummoned to attend the postmaster,”
wrote the senior physician to the local lazaret, ** and
on the next day I began to feel ill; on the third day 1
had severe rigors, repeated several times, headache.
catarrh, cough, ete.; but as there was no time to lie up,
in consequénce of the extreme scarcity of doctors and
the great amount of work to be done, 1 continued my
visits to the lazaret. Every day the out patients were
first seen by me, and these must have caught the in-
fection from me and carried it to and spread it among
the men of the garrison. It was a remarkable fact
that all the acquaintances with whom I had oceca-
sion to converse on January 8 and 9 were also seized
with grippe, although of a very light character. These
facts, and also the circumstance that after influenza
patients were admitted to the lazaret all the patients

already lying there were quickly attacked with the
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autumn of 1889; (8) the cause of its becoming epidemic
is not known; (4) it spread from the Kirghiz Steppes
in all directions, north and south, and east and west;
(5) it followed the lines of human intercourse; (6) its
rate of diffusion was less rapid than was at first be-
lieved, and not more rapid than could be accounted for
lon the theory that it was spread by contagion alone;
and (7) there is much positive evidence of the spread of
influenza by contagion in Russia, even in towns near
to the place of origin of the epidemic and in the earliest
days of its course.

O

]nternatio;al Ili:yc]e Race.

An international bicycle race took place recently at
Paris, in the Winter Velodrome, between Schofield
and Linton, of Great Britain, and Medinger and
Barras, of France. The course was 25 kilometers—
about 15% miles. At the fourth lap an accident oc-
curred which quite spoilt the race, as one of the Eng-
lish competitors was obliged to retire. One of the
pedals of Linton’s machine broke, and Schofield, who
was close behind, was thrown to the ground and
abandoned the race. Linton continued riding with
one pedal until another machine was brought out to
him, when, by splendid riding, he succeeded in over-
taking the Frenchmen, who by this time had gained a
considerable lead. He kept in front until the last lap,
i when he was passed by Barras, who crossed the line a
"length before him. Linton was loudly cheered by the
_spectators for his plucky riding.
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TRICOLOR PHOTOGRAPHY,

While photography in colors is still a thing of the
future, it is now possible to show pictures in natural
colors by means of uncolored positivesused in connec-
tion with color screens, the photographic positives
being of such a nature as not only to define the out-
lines of the elements of the picture, but also to control
the .amount of each of the primary
colors entering into the picture.

less brilliant red. The perfectly transparent parts
will be bright red, while the gray or semi-transparent
parts will be less brilliant.

The glass positive represented in Fig. 2, which is
taken through the green screen, is opaque in the parts
representing red, but is transparent in the parts re-
presenting white, and more or less transparent in the

screen produce white light. Where the blue and green
are screened off by opaque portions of the positive,
and where the corresponding portion in the positivere-
presenting red is transparent, only the red light will
show in such parts. In the view in which the green
portions are represented and through which green
light is thrown upon the screen, the red and blue parts

of the picture are opaque; the posi-

The scheme is not a new one, sev-
eral eminent scientific men in
Europe having experimented in
this direction, and Mr. Ivesin this
country having done a-great deal
toward perfecting this branch of_
photographic art.

Recently Mr. R. D. Gray, the
well known photographic lens
manufacturer of this city, has taken
up the subject and carried it to
such a degree of perfection as to
render it possible to show these
beautiful pictures to a large audi-
ence nearly as readily as ordinary
lantern pictures are shown. He
has discovered a particularly good
combination of colorsfor his screens,
for taking and projecting views.
The colors used for the screens are
red, green, and blue, which are
slightly modified. On the modifica-
tions of these colors depends the
success of color photography as
now practiced. Of the hundreds of
commercial dyes examined by Mr.
Gray, not one of them used alone
would answer the purpose. - After
a great many experiments he finally
succeeded in effecting the combi-
nation of several colors that would
fill the requirements. These three
color screens, red, green, and blue.
in their modified form stand for all
the colors of the spectrum.

A positive made from a negative
taken through a red screen is trans-
parent in all places where pure red
is seen in the subject represented,
also more or less in parts represent-
ing purple, or viodetand orange. A
positive taken through the green
screen will be transparent in the
parts thatare green in the subject
represented, it will be transparent
also in parts representing yellow. In
a similar way a picture taken through a blue screen
is transparent in the parts representing the blue por-
tions of the subject.

In the iilustrations, Fig. 1 represents a transparent
positive printed from a negative taken through a red
screen ; the central spray of the gladiolus is nearly
white ; in a glass positive it would be nearly transpar-
eut. The right hand spray is light gray in color, which
in a glass positive is semi-transparent, so that light
could go almost unobstructed through this part of the
positive. The main portions of the petals in the left

Fig.1—TAKEN AND PROJECTED THROUGH A
' RED SCREEN.

hand spray are white, or in a glass positive transpar-
ent, while the fringes of the petals are only semi-trans-
parent. The leaves and stalks are very dark, almost
opaque, and some of the buds are dark. Now, when
the transparency represented by Fig. 1 is projected on
the white screen by a beam of red light, all the parts
which are here shown light or white will be a more or

Fig. 4—TRIPLE LANTERN FOR PROJECTION OF PICTURES IN NATURAL COLORS.

parts representing green and yellow, so that when this
positive is projected with green light, the green leaves,
stalks and buds receive their proper amount of pure
green, and the white portions receive the amount of
green which is required in the composition of white
light. : '

In Fig. 8 is shown a glass positive taken through a
blue screen, and after what has been already said it

tive representing the parts contain-
ing the blue is opaque in those
partsrepresenting the red and the
green. By superposing the three
pictures on the screen and allow-
ing the beams of light to combine
in different proportions in different
portions of the picture, or to be
shown on thescreen uncombined or
pure, every color in the spectrum is
represented. Under these condi-
tions the right hand spray shows
red petals with borders slightly
tinged with purple; the left hand
spray shows pink petals with the
fringes also tinted with purple, and
the green is modified by a small
proportion of red and blue.

The lantern which Mr. Gray uses
for the projection of these pictures
is shown in Fig. 4. It consists of
three oxyhydrogen lanterns care-
fully adjusted so as to cause the
pictures to register on the screen
when the lantern is located at a
certain distance. The three posi-
tives which are required for the pro-
jection of a single view are fixed in
a rigid frame, which, when it is in-
serted in the lantern, brings them
into proper relation with the con-
densers and objectives. Either be-
fore or behind the frame carrying
the three positives for projection is
placed a frame carrying three col-
ored screens, each being placed be-
hind a positive which was made
through a screen of the same color.
When the images of these three
positives are made to coincide on
the screen, by means of suitably
colored beams of light, although
there is no color upon the views

on thescreen presents all the colors
of the thing represented.

Mr. Gray spent a large portion of
last year taking views in the Yellowstone National Park,
Yellowstone Canyon, and in California. These views

!were shown in New Ycrk at Chickering Hall, also in
i Brooklyn before the Brooklyn Institute. In each case
i the spectators were surprised and delighted with the

l results.

At Forest City, Pa., in the Forest City coal shaft, is

will be understood thatin this picture, wherever white | what is claimed to be the most powerful electric motor
or gray is shown, the glass positive is transparent, or 'in the world for use in mines. It is mounted on a cw
partly so, thus allowing the blue light with whichit 89 inches in height, 6 feet wide and 12 feet 8 inclies

i

‘%:J\‘ LA ,7 { W IJ“

Fig. 2—TAKEN AND PROJECTED THROUGH A
GREEN SCREEN.

i 4

is projected to pass in portions representing parts of
the object in which more or less blue is necessary in
their representation. The central spray being trans-
parent in each picture, allows the red, green, and blue
light to pass through to the screen, and the three pic-
tures being accurately registered. these three primary
colors when projected in their full strength upon the
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BLUE SCREEN.

long. It israted 75 horse power and is designed to
pull 90,000 pounds up a three per cent grade at the rate
of 6 miles per hour. The motor is wound for 220 volts.
It is used to draw cars a distance of 5,000 feet, and.
with a train of 19 loaded cars on the outward trip, the
round trip is made in less than 10 minutes. The engine
furnishing the poweris of 150 horse power capacity.
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Sorrespondence.

The Water Power of Augusta, Ga.—A Correction.
To the Editor of the Scientific American :

In the SCIENTIFIC AMERICAN dated February 8,
1894, on page 67, top of first column, subject * Niagara
Hydraulic Works in Operation,” kindly allow me to
correct an error.

You refer to $8 per H. P. per year, 24 hours to the
day, as being the cheapest power ever obtained [said
to bel.

The city of Augusta, Ga., has been for years, and
still is, furnishing thousands of H. P. to all who want
it at the rate of $5.50 per H. P. per year of 24 hours
to the day, or 25 hours per day if necessary. A mag-
nificent canal 7 miles long, with masonry dam across
the Savannah River, furnishes at present about 12,000
H. P. to cotton, flour, yarn, and other kinds of mills,
electric street railroad, electric power plants, electric
lighting plants, and other uses, with a capital invested
of about $8,000,000 or $9,000,000.

Augusta, Ga. W. E. JACKSON, JR.

_ et r—
Winding a DMotor for 110 Volts Potential,
To the Editor of the Scientific American :

Having seen on different occasions inquiries about
speeds of motors as published by you in the SCIEN-
TIFIC AMERICAN, I have built one as described in
‘‘ Experimental Science,” page 494, following all direc-
tions except the wiring. 1 wired the field with five
pounds of number eighteen single-covered cotton wire,
and the armature with fifty feet of numbertwenty-two
silk-covered wire. As a motor it is quite a success. 1
attached it in a circuit of 110 volts in series with a
fifty candle power thirty-five volt lamp, had it run-
ning over five hoursat a speed of fifty-five hundred
As a dynamo it will light an
eight candle power lamp by putting in as a shunt
between the two binding posts about twelve inches
of number thirty iron wire. Hoping that this will be
of some information to the young readers of the
SCIENTIFIC. PAuL J. CHASSAGUE.

Akron, O.

Copying from Nature.

That the designer who copies from nature is the
one that attains success most readily cannot be
doubted, says the Commercial Bulletin. The days
of copying from old designs are fast going, and now
the designer who would keep up with the times must

be as-eriginel as possible, This-has-beon eaid many.

times before by many writers. The most unique
method of designing direet from nature, thus assuring
originality, is a way which your correspondent has
had explained to him recently by one of the designers
in a Lawrence mill. This man has designed fancy
figured effects for intricate shawl patterns for many
years. Since the advent of the demand which calls
for a closer imitation of  nature in designing, this
man has found it to be advantageous to copy from flow-
ers. His ability to copy offhand from a flower model
is deficient; so the man does like this: He gets a
bunch of roses, or a twig of leaves and buds, and
plazes these upon his design paper. A light pressure
with his hands flattens the objects upon the paper
sufficiently to permit a true outline to be made of each
leaf or flower. This outline he makes by the use of a
pencil. Then he is sure of getting the correct forins
of the figures. After he has made the-:émntline of
each leaf and flower, the bunch is removed and he
proceeds to ill in the shapes. ‘Then he checks off the
risers and sinkers according to the outlined forms,
and thereby is sure of getting the correct shapes of
the objects into his design. This appears to be quite
a novel way of copying from nature. Any one can do
this.

-

B

A Rooster in the Pulpit,

On a recent Sunday morning. so says the New York
Tribune, *‘ the Rev. Dr. Tyndall, of the Broome Street
Tabernacle, in this city, decided to preach a sermon
to his flock showing how the devil hypnotizes people.
And it occurred to him that some striking illustration
of this fact in demonology would be very impressive. Of
course, the best possibleillustration would be the devil
himself shown in the act of hypnotizing ; but for many
reasons the doctor was unable to secure the services of
that nether personage. He has, however, been illus-
trating his sermons for 'some months past and is,
therefore, not easily daunted. Sohe procured & large,
able-bodied rooster, and at the proper point in his ser-
mon placed it on a horizontal blackboard. - Then he
held its bill down on the board, and from it drew a
chalk line. The incident mightily puzzled the rooster,
which stood in a trance, looking at the doctor, who
then announced that sinners were hypnotized by the
devil in just the same way. While this illustration
doubtless impressed the preacher’s point on the peo-
ple, it is open to one criticism. It made it necessary
fo. Dr. Tyndall, for the time being, to enact the part
of the devil, a character which we are sure is abhor-
rent to that good man’s nature.”

Wild Camels in Arizona.

The camels now running wild in Arizona are the de-
scendants of a small herd originally imported for use
in the State of Nevada. In theearly days of mining
on the Comstock, long before there were any railroads
in the Great Basin region, it was thought that camels
might be profitably used about the mines, particularly
in packing across the surrounding deserts, and twelve
‘‘ships of the desert” were accordingly purchased and
brought to Virginia City. They were wanted for use
in packing salt from the Salt Springs salt marsh to the
Comstock reduction works. This salt deposit lies far
out in'asdesert region, and to reach it many waterless
stretches of sand and alkali had to be traversed.

The camels were able to cross all the deserts in per-
fect comfort, carrying heavy loads of salt and finding
means of subsistence in the prickly and bitter plants
and shrubs everywhere to be found in abundance. In
short, the animals did as good work here in our deserts
as they are able to do in any country in the world, but
they were too slow. The camel may be fast enough
for an Arab, but he is too slow for an American.

When the occupation of the camels as packers of
salt was gone they were sold to some Mexicans, who
used them for a time in packing wood down out of the
mountains. The Mexicans took them up rocky trails
into the rugged hills and used them the same as they
used a mule—unmercifully. They sonn killed three of
the wretched beasts, and would have killed the re-
mainder had not a Frenchman, who owned a big ranch
on the Carson River, below Dayton, taken pity on the
poor, abused creatures and bought the whole of them.
This Frenchman had been in Algeria withthe French
colony, where he had developed an affection for the
camel—probably owed the animal a debt of gratitude
for having saved his life on some occasion. He had no
use for the beasts, therefore turned them out to roam
the desert plains at will.

The animals, left to shift for themselves. soon waxed
fat, and increased and multiplied. In a few years from
nine the herd had increased to thirty-six, old and
young. The Frenchman then sold the whole lot to be
taken down to Arizona to be used in packing ore down
off a big mountain range. It was said there was a
good smooth trail, but the animals found all the rocks
and soon became footsore and useless, when all were
turned adrift to shift for themselves. They have re-
gained the instincts of the original wild state of their
species and are very wary and swift. They fly into
waterless wastes impenetrable to man when ap-
proached. Some of the old animals, however, occa-
sionaly appear in the vicinity of the settlements. Of
late it is reported that the cattlemen have been shoot-
ing them for some reason, perhaps because they
frighten and stampede their horses. No one knows
how many camels are now running at large in the
wilds of the Gila country, but there must be a great
number. One is occasionally caught. Four years ago
one was captured near to Gila Bend that measured
over nine feet in height. It appeared to be a stray
from one of the herds in that region.—San Francisco

Chronicle.
— et ~————

An Easy Method of Keeping Warm,

I should like to call attention to an easy method of
warming one’s self when other and more common
means arenot available. Itis a method that I sup-
pose is well enongh known to the profession, but pro-
bably not often used. I allude to warming the body
by merely taking deep inspirations.

On.one very ¢gJ& afternoon of this w1n‘ter, though
walking briskly along, I was uncomfortably cold ; feet
and hauds were very cold, and my ears so chllled as
frequently to require the application of my heavily
gloved hands. In addition, the whole surface of the
skin was unpleasantly- chilled; ‘creeps” ever and
anon running up and down my spinal column and ra-
diating thence over the body and extremities ; in short,
a condition thatevery reader of this little article has
doubtless many a time experienced. I then began tak-
ing an exercise often employed before with benefit ;
deep forced inspirations, holding the air as long as
possible before expulsion. After a few inhalations the
surface of my body grew warmer, and a general sense
of comfort pervaded me. Continuing, the next to
feel the effects of the effort were my previously frigid
ears ; they grew agreeably warm, and within the time
required to walk three blocks, at the previous pace,
hands and feet partook of the general warmth and I
felt as comfortable as if the same length of time had
been passed by a glowing fire.

The happy results obtained from tkis simple method
are probably owing to several causes :

The cold of course chills the surface of the body and
contracts the superficial blood vessels, usually affect-
ing first hands. feet and ears, and afterward the
general body surface. Contraction of the blood ves-
sels results both in less blood to the part and in stag-
nation of the current, thus rendering the tissues still
less able to resist the cold, Deep forced inspirations
not only stimulate the blood current by direct muscu-
lar exertion, but also by compressing and expanding
the lungs the flow of blood is greatly hastened through

© 1894 SCIENTIFIC AMERICAN, INC.

this organ, and on account of the increased amount of
oxygen inhaled, this abundant supply of blood is
thoroughly oxygenated, tissue metabolism is increased
and more heat necessarily produced.

Many times unavoidable exposure, as in riding, driv-
ing, standing and the like, for a longer or shorter time
in the cold, has been the cause of severe and even fatal
congestive troubles, such as pleurisies and pneumonias,
and a means of quickly stimulating the flagging
peripheral circulation which a person has always with
him, and which can be employed without moving a
step, is one that ought not to be neglected or forgotten.
—E. B. Sangree, M.D., American Therapist.

THE ANTWERP EXPOSITION.

The International Exposition of Industries, Arts,
and Sciences, under the patronage of Leopold IT..
King of the Belgians, opens at Antwerp May 5, and
continues until November 12. The exposition promises
to be one of importance and interest. As may be seen
from the birds eye view herewith given, the exhibition
will be extensive. It will include industrial, scientific,
and artistic productions, as well as all kinds of com-
mercial produce, embracing, in fact, the whole range of
human activity. It will comprise maritime, colonial and
African sections, also an exhibition of military art.
Simultaneously with the general exhibition, the Ant-
werp Royal Society of Fine Arts will hold a special ex-
hibition of painting, sculpture, engraving, and archi-
tecture, to which artists of all countries are invited to
contribute. It is also intended to hold a series of
shows and exhibits of livestock, agricultural products,
flowers, fruit, ete., under special regulations.

The exposition is located in the new quarter of the
city, near the river Scheldt and the new maritime in-
stallations. It covers an area of about 200 acres, and
is connected with the principal railways. The main
buildings are extensive. covering some 1,100,000 square
feet, and include halls for exhibiting industrial and
commercial products, machinery, and electric appli-
ances; also a festival hall, measuring some 54,000
square feet. . The exhibition halls are built of iron and
steel, and are roofed with zinc. Various other con-
structions will be erected in the gardens; in the
grounds will be displayed trees, shrubs, and all kinds
of products unsuitable for exhibition in the principal
halls.

The American sections of the exposition are as fol-
lows: In the industry building, 60,000 square feet ;
electricity building, 30,000 square feet; machinery
building, 30,000 ; American building, 12,000 square feet
for exhibits in models or small articles; 14,500 square
feet divided into rooms for States and government ex-
hibits.

The United States has been recognized by the ap-
pointment of Stanislas H. Haine as vice-president of
the exposition, and he is sent as a special commissioner
to this country.

The American Propaganda has also been formed as
official agent of the Antwerp Exposition. It will en-
deavor to secure a creditable representation of Ameri-
can industry, and collect and install exhibits as well
as disseminate information.

The American building at the Antwerp Exposition
is modern Renaissance in style. Its dimensions are
240% 150 feet. The main facade on the south side will
be one of the most beautiful in the exposition. The
approach is by a broad marble stairway, which lead~
up to the grand vestibule, 110 feet wide. From the
floor of the vestibule one can obtain a view of the en-
tire exposition hall, which occupies the center of the
building and covers 12,700 square feet. To the rear
of this main exhibit hall will be a model shoe factory.
On the east fronf, where there will be a separate en-
trance, the entire space has been diviled between the
rooms for the press and a commercial room, where
catalogues and literature of exhibitors will be avail-
able for distribution.

The second floor is in reality a gallery surrounding
the main Exposition Court, which isopen to the dome.
From this gallery a view may be had of the models on
exhibition below, and access is _given to the exhibit
rooms of the various States which will be there repre-
sented. The largest of these exhibit rooms, which is
4082 feet, is devoted to the United States govern-
ment.

A triangular space near the building will be used as
a fire station. The station will be fitted up with the
latest electrical devices, fire alarms, and other devices
for fighting fire. In this annex will also be an ambu-
lance wagon.

In the center of the main hall will be an illuminated
electric fountain. A band of twenty selected musical
instruments will be stationed in the balcony. The
entire building will be of iron, steel and glass.

For the foregoing and the illustrations we are in-
debted to the Graphic, Chicago, and for the following
to Engineering, London : The buildings are continu-
ous, and consist of a vast hall intended for the dis-
play of industrial arts; from this the visitor passes into
a swaller building, devoted to electricity, and over a
raised, corridor into the Machinery Hall. None of these
buildings are monumental in their proportions, or even
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elaborate in their design. There is, indeed, a certain
amount of decoration on the long low facade that
forms the principal front facing upon the beautiful
Avenue du Sud, one of the great boulevards of Ant-
werp. But no money has been spent upon ornamental
effects. The roofs are all sinallin span and simple in
construction, the result being a long series of well-
lighted galleries, unobstructed by heavy columns or
the springings of massive arches. ’

A concert hall forws a part of ‘the main buildings.
This is an old and
very spacious

its highest pitch in this quarter of the exhibition, for
not only will the houses be perfect in every detail, but
the most minute care will be exercised in the dresses of
all the occupants of these houses, where the pursuits
of the sixteenth century will be carried on. Here also
will be held many of those gorgeous historical fetes
and processions for which Belgium is famous.

Vibrations of Tall Buildings,

During the recent storm in Chicago, when the ve-

and the plumb-bob itself vibrating just above a draw-
ing board placed on the second floor. The curve here
traced was a circle one-half inch in diameter. The
plumb-bob was then suspended in the south air well,
extending from the seventeenth to the second floors,
and the observed curve was elliptical, the major axis
being north and south and seven-sixteenths inch in
length and the minor east and west with a length of
three-eighths inch. In the Pontiac building the same
plumb-bob hung in the freight elevator shaft from the
fourteenth fioor
gave an elliptical

structure, having |
a seating capacity K
for about 5,000 I
persons, and-in it, [
musical perform-
ances and tempo-
rary exhibitions
will be held dur-
ing the summer.
The main build-
ings cover an area
of 26 acres, or
about one-third
of that occupied
by the thirteen
great structures
at Chicago. A
sufficient part of
the 200 acres con-
stituting the park
will be set aside
for the landscape
gardener, but
much of it will be
absorbed by im-
portant buildings
and many pavi-
lions; the inevit-
able Rue de Caire
shall, it is intend-
ed, eclipse that of
the Midway Plais-
ance in Chicago;
there will be a pa-
norama, a Turk-
ish village, a Chi-
nese bazar, a cap-
tive balloon, an

ey
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BUILDING OF THE

curve with a ma-
jor axis one-fourth
inch long and ex-
tending east and
west, t h e north
nd south axis
being three-six-
teenths inch. Ob-
servations were
also taken in the
Monadnock build-
ing with a transit
sheltered so as to
be unaffected by
the wind. The
one taken in the
northwest corner
showed a vibra-
tion of one-fourth
inch and that in
the south west cor-
ner an average
vibration of one-
fourthinch with a
maximum of one-
half inch. .
The Monacnock
building is 400 feet
by 67 feet and 182
feet high, the
largest dimension
being in the north
and south line.
The north half is
built of heavy
masonry, while
the south half, be-
ing of more recent
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BIRD'S EYE VIEW OF THE ANTWERP EXPOSITION.

Indian village, and so forth, but the chief of these
outdoor attractions will be the Congo Settlement
and the reproduction of old Antwerp. In the
former will be brought together such a collection of
realistic objects as shall give a clear idea of the great
district in Africa in which the Belgians take so pro-
found an interest. In the Antwerp of the sixteenth
century will be presented reproductions, complete in
every detail, of no less than ninety famous old build-
ings associated with the varied fortunes of Antwerp
during the last 300 years. Realism will be carried to

locity of the wind as observed at the. United States
Signal Service station was as high as 84 miles an hour,
observations were taken of the vibrations of the
Monadnock and Pontiac buildings by Mr. W. L. Steb-
bins, civil engineer. An exceedingly sensitive level in
which one division on the scale shows a variation of
five seconds was set” up on the eleventh floor of the
Monadnock in Mr. Stebbins’ office, and the time of the
vibrations was observed to be about two seconds. A 14
‘ounce plumb-bob was then hung in the north air well,

the point of suspension being on the sixteenth floor,
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construction, is assteel framework, with light walls. It
may be noticed that the greatest vibration of the south
half was in the direction of the length. The Pontiac
is of steel frame construction, and is 100 feet by 68 feet
and 175 feet high, the length being in the same direc-
tion as that of the Monadnock. The wind during the
storm was northeast.
ACCORDING to careful estimates, three hours of close
'study wear out the body more than a whole day o

-

hard physical exertion,
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RECENTLY PATENTED INVENTIONS,
Engineering.

ROTARY ENGINE.—James C. Walker,
Waco, Texas. This engine has four independent annu-
lar steam chambers, each provided with but a single pis-
ton and sliding abutment, the arrangement being adapted
to give a live steam impulse upon the shaft at each
quarter revolution, to not only gain increased speed and
power, but insure a full expansion of the steam in each
chamber, and without giving a jerky, irregular motion
to the shaft. Owing to the peculiar relation of the pis-
tone and abutments, and simple gate-operating devices,
as steam is cut off from one chamber the valve inlet dis-
charging into another chamber is being opened, the ex-
haust port in each of the chambers being located in ad-
vance of the sliding abutment.

PRESSURE GAGE. —Henry Rauser,
/Charles Wieber, and Alexis Sokoloff, Moscow, Russia.
This device is so constructed as to relieve the parts of
the gage from excessive strain by reducing the pressure

of steam or other medium before it acts on the indicat.’

ing column. It has two communicating tuhes, one em-
ployed as a gage tube while the other serves as an expan-
sion chamber for the inflowing steam to act on the
liquid in the communicating tubes, a tube being also pro-
vided for the exhaust steam, of sufficiently reduced dia-
meter to prevent the steam from escaping out of the ex-
pansion chamber without acting on the liquid. With
this improvement a short gage glass indicates a wide
range of preasure, and there is no danger of the glass
bursting.

Railway Appliances.

CAR STEP.—Lemuel S. Manning, Ales-
sandro, Cal. This improvement provides an extensible
step or tread piece in the steps for platforms of passenger
cars, with means for locking the step in position, being
designed to facilitate entrance to and exit from the cars
in places where the height of the car platforms from the
ground is above the regular distance for which the fixed
steps are provided. Hanger plates vertically movable on
the fixed steps carry an auxiliary step, the hangers being
provided with longitudinal slots having transverse
branches into which extend the arms of a conveniently
actuated rock shaft, the extension being very quickly
made as occasion arises, the auxiliary step being
swung down the desired distance.

CAR PrATFORM.—The same inventor
has devised a self-adjusting extension or apron for the
fixed platform of a car, to bridge the space intervening
between the ends of two coupled cars and afford a con-
tinuous passageway from one car to another, conducing
to the safety of passengers and trainmen. The inven-
tion provides a novel arrangement of apron and buffer
block, whereby they accommodate themselves to the side
movement of the cars, so that the apron will be main-
tained in conjunction with an adjacent platform on a
coupled car while t.hicars are on a curve as effectively as
if on a straight line.

CAR VESTIBULE. —In line with the
invention above noted, the same inventor hes pravided
improvements in vestibules for cars, that they may coact
with his improved telescopic car platform, and which
may also be applied to any longitudinally yielding plat-
form, and afford shelter as well as safety for passengers
moving from one car to another. The vestibule consists
of a flexible waterproof cover secured in arched form
over and on each side of the end door, an arched sup-
porting frame being made in two sections connected at
the top, and telescopic braces being connected to the
frame and the end of the car.

DooR FOR CAR PLATFORMS.—This is a
further invention of Mr. Manningrelating more particu-
larly to doors for passenger cars that are furnished
with vestibules, whereby the doors are adapted to fur-
nish guards for the floor openings at the car steps at the
sides in the body of the car near the ends. According
to afeature of this improvement the Moor of the car is
rendered intact when the side car doors are shut, and the
step passages are automatically opened when the doors
are gimilarly adjusted. The invention provides a neat,
simple, and practical construction, preventing the en-
trance within the car of dust and air draughts.

GRAIN CAR Door.—Joseph H. Goode,
Williara H. Anthony and Thomas_S. Lloyd, Richmond,Va.
This door is hinged to swing inward, and its bottom does
notextend tothe carfioor,where a grain discharge opening
is left the fullwidth of the door, such opening, when the
car is filled, being closed by a slide or cut-off. The slide
is an angle iron casting, its upper portion being made as
arack with which engages a cog gear actuated by a crank
handle on the outside of the car, the handle being held
locked by the car seal until the load is to be removed,
when the slide may be drawn back the desired distance
to afford a discharge mouth under the door.

FENDER FOR STREET CARS.—William
H. Brock, Brooklyn, N. Y. This fender is adapted to
be moved forward beyond the platform when desired,
and withdrawn beneath the platform when not required
for use, the'motion of the car being utilized to effect such
forward and backward sliding movement through a gear
on one of the car axles, with which an upper or lower
rack on thefender may be brought into engagement. The
fender will be moved in or out, according to the direction
in which a lever is moved that extends above the car
platform in convenient reach of the motor man or
grip man.

CAR REPLACER.—Philip J. Schmidt
and George Weber, Hoboken, N.J. This is a simple
and effective ‘adjustable support for a derailed car
and its truck, affording convenient means to facili-
tate the use of opposite lifting jacks of any approved
make. The improvement comprises two bearing;blocks of
novel form, to be used with a connecting bar loosely en-
gaging the blocks, whereby a suitable support will be
made for the truck frame, enabling the jacks to be ad-
vantageously applied.

CAR AXLE BEARING. — William J.
Tripp, New York City. The cylindrical hub of the car
wheel, according to this invention, projects into a jour-
nal bearing in which rollers are interposed between the
hub and bearing, while a journal box has vertical sliding

movement in guideways of the truck, the journal bearing
being adapted to be turned in the journal box. Locking
means are provided to engage with the bearing and
the surrounding box to hold the parts in their rela-
tive positions, the bearing being turned from time to
time, according to the wear, so that a new surface will be
broughtinto use, prolonging the wear of the journals.

Electrical,

ELECTRIC RAILWAY. — Benjamin F.
Comstock, Decatur, Ill. 'This improvement provides
for running a double track electric railway from a single
trolley wire, the trolleys of two meeting cars passing
each other on the same wire without injury. The outer
end of each trolley arm has an attached metallic plate
with flanged rollers near each end; and the ends of the
plate are tapered orpointed, the points of the plates being
so small as to be free from liability of catching, and one
trolley riding over the plate of the other trolley as two
trolleys meet and pass each other.

SIGNALING APPARATUS. — James W.
English, New York City. This is an improvement in
apparatus in which visual signals are swung from a
hidden to an open position. A number of targets are
arranged in series, each comprising a common staff and
oppositely projecting signal fiags, an electric motor be-
ing geared to swing each target, while the mechanism is
contained in a case having a single sight aperturebe fore
which the targets appear. The motors are independent
of each other and may be worked from any ordinary
switch board. o

Agricultural.

PLANTER.—James E. Betts, Wilming-
ton, Ohio. This machine is designed to work well in
fields where there are stumps or trees, or upon uneven
ground, has a simple means for regulating the drop of
the seed and is provided with a marker which drops
marking material simultaneously with the dropping of
the seed. This improvement may be attached to any
planter, and the construction is such that the drop may
be made sooner or later than ordinary, which is an ad-
vantage when passing over raised places, or where the
rows become longer and only the same number of hills
may be made.

HAND SEED PLANTER. — James M.
Basket, Leota Landing, Miss. This is a device for plant-
ing corn, peas, beans, etc., and is so made that both its
main stem and lever may be grasped by and operated
with one hand while walking brigkly along. The main
stem has a trowel point, and at one side is a seed box
holding as much as may be conveniently carried. The
point of the trowel is forced into the ground at an angle
as the operator moves along, and the opening for the
seed is enlarged by bringing the implement to the per-
pendicular, when the operating lever is pressed to move
the seed slide and discharge the seed, the earth falling
into the hole as the trowel is withdrawn.

Miscellaneous.,

MARINE S1GNAL—Frances V. Stewart,
Atlanta, Ga., administratrix of George W. Stewart, de-
ceased. A sliding and swinging signal head, having a
bell mouth, is, according to this invention, arranged at
the bow of the vessel, and tontains a steam or com-
pressed air chamber, connected by a telescoping tube
and pipe with a source of supply on the vessel, a whistle
being arranged in the head. The bell mouth is also
adapted to receive sounds made by a corresponding ap-
paratus on another vessel, and is connected by flexible
tubing with the pilot house. This apparatus is designed
to make the water the medium by which sound is trans-
mitted and received.

REIN HOLDER.—Thomas J. Weir, Cin-
cinnati, Ohio. This device comprises a fixed section,
to be secured to any overhead support, as to the front
bow of a canopy, and a pivoted swinging section, which
may be adjusted higher or lower. The reins may with
this holder be held so that they will clear the horse’s tail
while driving, and they may also be readily clamped to
the hood or other portion of the vehicle to which the
attachment is applied. The device may also be adjusted
to serve as a lever, enabling the driver to check any
sudden start of the horse. -

ANTI-RATTLER FOR THILL COUPLINGS.
—PFrank P. Johnson, Danville, Pa. This device is self-
adjusting to all styles of coupling. It is made of two
spring-connected wire loops, a wear plate extending the
length of one of the loops, and a yoke movably located
upon the opposite loop. The device is inexpensive, is
designed to have a maximum amount of bearing sur-
face on the coupling, and to automatically take up
wear.

DumMPING WAGON.—Alfred J. Thomp-
son, Kaufman, Ill. The body of this wagon is pivotally
connected by links with the truck and adapted to slide
on inclined tracks, a rope being attached at its ends to
the under side of the body, and the rope passing over a
windlass. The wagon is especially designed for hauling
and dumping’ broom corn and similar material. -

HORSE DETACHER AND BRAKE.-—Annie
H. Chilton, Baltimore, Md. This invention provides
simple and inexpensive devices, readily applicable to
any vehicle, whereby the horse may be quickly detached
from the shafts, the shafte held from the ground, and
the brakes applied simultaneously. The several parts are
releagsed by a rod, chain or cord extended into the ve-
hicle body in convenient reach of.the driver. Should
the horse fall, he may be released by the same means,
and by drawing the wagon backward; the shafts, being
connected with the body by spiral springs, will yield and
not be broken.

DRrYING APPARATUS.—Edward Robin-
son, 4 Castelnau Gardens, Barnes, London,S. W., Eng-
land. This is an apparatus for drying tea, sugar, grain
and other substances, in which volumes of heated air are
obtained by means of a spirally constructed heater and
driven into a revolving spirally constructed drier adapted
to carry and pass through it the material to be dried.
The apparatus can be driven at any required speed, to
pass the material quickly to be dried, or to prolong the
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operation according to the time required to complete the
work.

DiISTILLING APPARATUS. — Frank E.
Wallace, East Orange, N. J. This is a simple and
durable apparatus, more especially designed for house-
hold use. It consists of a series of centrally connected
vessels located one above the other and all supported in
a suitable frame, each vessel having a water and steam
distributing plate arranged centrally above its outlet,
while one outermost vessel is connected with a boiler
and the other is provided with'a trap forming an outlet
for the purified water.

MAKING PHOSPHATIC FERTILIZERS.—
John Gregory, Newark, N. J. Boneblack which has
been used as a filtering material for various oils may be
made into a fertilizer in a cheap and simple manner by
a process devised by this inventor, which - consists prin-
cipally in mixing the material with sulphuric acid, and
then boiling the mixture, when the boneblack forms a
filter for the oil and other fatty substance contained in it.

PORTFOLIO.—Wladyslaus Jeschke,
Brooklyn, N. Y. This article is made in folding sec-
tions, quite narrow when closed, but the covers having

" sufficient area when opened for use to support sheet

music of full size. A retaining device holds the cover in
open position when straightened out, and also holds it
closed when folded, in neither case interfering with the
flexibility of the cover. The portfolio is compact,
simple, inexpensive, and attractive in appearance.

MusicAL INSTRUMENT.—Isaac St. C.
Goldman, Los Angeles, Cal. This is a simple and inex-
pensive instrument, more especially designed for the use
of beginners as a substitute for the piano. Its frame
has a lower sound chamber covered by a sound board
carrying frets over which pass the treble and bass
springs, and a bass key lever carries a hook engaging a
hammer adapted to strike the bass string, while toothed
wheels are actuated by the hooks of the treble key levers
to sound the treble strings. The instrument occupies
but little space, being readily placed on a table or other
support, and it may be made with the same number of
octaves as an ordinary piano.

CAN OPENER.—Dayvid Earl and Abra-
ham Goodman, Ashland, Ky. This opener has a flat
handle extending beyond opposite edges of the can, a
central pivot pin and cutting blades on each side of the
pin. The pivot pin and blades are forced into the top of
the can, and the handle is turned, its movement a half
revolution cutting a circular disk, which is removed by
lifting the handle.

GAS BURNER. — Henry A. Fry, San
Francisco, Cal. A burner adapted to heat the gas before
it reaches the flame has been devised by this inventor, to
afford the maximum degree of illumination. The burner
has a hollow body in contact with which is a heat-con-
ducting shell or lining provided with sockets, while a
series of superposed but separated perforated disks have
projections which enter the sockets, the metal tip being
in contact with the body and its lining.

Ice PircHER.—Frank E. Wallace, East
Orange, N.J. This pitcher is designed to cool the water
without bringing it into direct contact with the ice. In
the open™top of the pitcher is a spout having a flange
forming a seat, with locking projections adapted to en-
gage an.annular, flange upon an ice receptacle to be
thus held suspended in the pitcher. 'The top of the re-
ceptacle is closed with a screw-threaded cap.

REFRIGERATOR. — George A. Bowen,
Fonddu Lac, Wis. Thisis an improvement on a for-
merly patented invention of the same inventor, and pro-
vides a refrigerator more especially designed for house-
hold use. The provision chamber is completely separated
from the ice compartment, preventing any moisture
from the ice entering the chamber, and ready access may
be had to both compartments. The several parte can be
readily removed for cleaning.

BREATHING TUBE.—Jacob T. Wilhide,
Bruceville, Md. This tube is closed at one end and has
graduated apertures in it near the closed end, on which
turns a regulating cap with an aperture registering with
any one of the graduated apertures. It is used to teach
and insnre proper and regular breathing, its open end
being inserted in the mouth, the air being drawn' in
through the nose and exhaled through the tube, through
one of the apertures registering with the regulating
cap.

LAWN SPRINKLER.—Samuel H. Stott,
Fullwood, Eng. A central vertical pipe having a spade
point at its lower end to be forced into the ground is
connected with a supply hose, and on the upper end of
the pipe is screwed the novel form of sprinkler designed
by this inventor, which is arranged to finely divide the
water and discharge it in sprays, covering the ground
uniformly in a circular area. The device may be con-

-veniently cleaned, is not liable to become clogged, and is

of simple and durable construction.

SHIRT BosoM PROTECTOR. — Edward
H. Carleton, Jr., Brooklyn, N.Y. This is a spring stay
about the length of the side of the bosom, and provided
with a series of spring clips or clasps adaptec. to grasp
the bosom edge, holding the bosom partially away from
the person of the wearer, and without creases or
wrinkles. The device readily yields to any movement
of the body, and the stay strips are not visible.

NoTEe.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper. )
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NEW BOOKS AND PUBLICATIONS.

THE ELECTRICIAN ELECTRICAL '[RADES
DIRECTORY AND HANDBOOK FOR
1894. (T'welfth year.) London : ¢ The
Electrician” Company. 1894. Pp.
exxx, 846. Price $2.

We are glad to receive this most useful manual now
written up to date. Its characteristic feature, beyond
the addreeses and general information, is the biographi-
cal part, which we are glad to see has been brought well
up to date. Among the portraits the place of honor is
held by a full page engraving of Alexander Siemens,
President of the I on of Electrical Engineers.
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THE INVENTIONS, RESEARCHES AND
WRITINGS OF NIKOLA TESLA, WI'TH
SPECIAL REFERENCE TO HIS WORK
IN POLYPHASE CURRENTS AND HiGH
PoTENTIAL LigHTING. By Thomas
Commerford Martin. 1894, New
York: “The Electrical Engineer.”
Pp. xi, 496. Price $4.

Mr. Tesla’s work in the field of alternating current re-
searches has been so striking, 8o novel, and has attracted
so much attention, that this manual by the editor of our
contemporary the Electrical Engineer is a welcome con-
tribution to the physicsof the day. The volume claims
to be a simple record of the pioneer work done in his
special department by Tesla, and the results of some ten
years' work are included. It contains lectures and mis-
cellaneous articles by Tesla,with discussions thereon; and
furthermore, it treats of all his inventions thus far known,
particularly those bearing on the transmission of energy
by polyphase currents. The volume is issued with Mr.
Tesla’s sanction and approval, and is very elaborately
illustrated. ’

THE LocoMOTIVE. Published by the
Hartford Steam Boiler Inspection
and Insurance Co. New series. Vol.
X1V. Hartford, Conn. 1893. Pp.
iii, 192. ,

‘We are glad to note the receipt of the annual issue of
this journal of the Hartford Steam Boiler Ingpection and
Insurance Co., in whose year’s issue a large "amount of
most useful information is contained.

THE EVANSTON COLLOGUIUM. Lectures
on Mathematics. By Felix Klein.
Published for H. S. White and A.
Ziwet. New Yorkand London : Mac-
millan & Co. 1894. Pp. vii, 109.
Price $1.50. No index.

Under the auspices of the World’s Fair Auxiliary of
Chicago, a congress of mathematics was held during the
month of August. It was attended by Professor Felix
Klein, of the University of Goettingen. After the ad-
journment a colloquium of mathematics was held at the
Northwestern University at Evanston, Ill., and the pres-
ent volume is a revised report of these lectures. The
volume is of great interest, as giving the modern German
view of the higher mathematics. The want of an index
is to be regretted.

SCIENTIFIC AMERICAN
BUILDING EDITION.

MARCH, 1894.—(No. 101.)

TABLE OF CONTENTS.

1. Elegant plate in colorsshowing a handsome suburban
dwelling at Nutley, N. J., erected at a cost of $4,500
complete. Floor plans and perspective elevation,
A tastefuldesign. Mr. E. R. Tilton, architect, New
York. .

2. Plate in colors showing an attrative residence at Pro-
vidence, R. 1. Perspective view and floor plans.
Estimated cost $5,500 complete. An excellentde-
sign.

8. A dwelling recently erected at New Haven, Conn.
Perspective view and floor plans. A unique
design.

4. A beautiful residence at Edgewater, Chicago, Ill., re-
cently erected for Clarence M. Stiles Esq. Perspec-
tive and floor plans.

5. Engravings and floor plans of a suburban residence
erected at Belle Haven, Conn. An attractivedesign
Messrs. Boring & Tilton, architects, New York.

6. A suburban dwelling recently erected at Elizabeth,
N. J., at a cost of $4,200. Floor plans and perspec-
tive elevation. Messrs. Charlock & Howard, archi-
tects.

7. A Queen Anne cottage at Ardmore, Pa., recently com-
pleted for Mr. Frank A. Apple. Floor plans and
perspective elevation. An artistic design. Mr. J.
M. Harlan, architect, Ardmore, Pa.

8. Two cottages at West Haven, Conn.,, erected at a cost
of $2,050 and $2,200 each. Floor plans and per-
spective elevations. Mr, Rollin L. Hine, West
Haven, Conn,, architect. Instructive designs.

9. A Swiss cottage at Glenbrook, Conn. Perspective
view and floor plans. Mr. D. W. King, New York,
architect. An attractive design.

10. A Queen Anne cottage at Wyncote, Pa., erected at a
cost of $4,300. Mr. Angus S. Wade, architect,
Philadelphia, Pa. An excellent design.

11. An attractive residence at Hartford, Conn.
plans and perspective elevation.

12. Sketches of John Milton's cottage at Chalfont St.
Giles, and interior view.

Floor

13. Page engraving, showing the west (main)facade of
the new German Reichstag building, Berlin. Plans
drawn by Paul Wallot.

14. Miscellaneous Contents : The decoration of the Pan-
theon.—A cheap and efficient water motor, illus-
trated.—Stamped steel ceilings and side walls, illus-
trated. —Waterproof masonry.—Graduated beam
sliding calipere, illustrated.—The Jackson ventilat-
ing grate, illustrated.—Iron frame palm house at
the Exposition, illustrated.—Mineral wool and its
uses.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richness, Cheapnéss, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newsdealers. MUNN & CO., PUBLISHERS,

361 Broadway, New York,
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Wusiness and Personal.

The charge for Insertion under this head is One Dollar a line
for each insertion : abour eight words to a line. Adver-
tisements must be received at publication ofiice as eariy as
Thwrsday morning to appeirinthe following week’s issue

The new material, “ Linenoid,” Westfleld, Mass.

*U. 8.” metal polish. Indianapoiis Samples free.
Best drying machines. S. E. Worrell, Hannibal, Mo.
For pile driving engines. J.S. Mundy, Newark, N. J.
Heading machinery. Trevor Mfg.Co., Lockport, N. Y.

Microbe Killer Water Filter, McConnell Filter Co.,
Buffalo, N. Y.

Wanted—Light machinery or specialties to build.
G. Fleming’s Machine Works, Elizabeth, N. J.

Pipe frame truck baskets, steel and wooden trucks,
ete. L. M. Moore, Rochester, N. Y. See page 157.

. Wanted—A first class patented lock for folding paper
boxes. Address Boxes, care of Scientific American.

Steam Hammers, lmproved Hydraulic Jacks, and Tube
Expanders. ' R. Dudgeon, 24 Columbia St., New York.

Screw machines, milling machines, and drill presses.
The Garviu Mach. Co., Laight and Canal Sts., New York.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. All sizesin stock. IrvinVan Wie, Syracuse, N.Y.

Carborundum — hardest abrasive known. Send for
prices of wheels, powder, etc, The Carborundum Co.
Monongahela, Pa.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vVacuum pumps, vacuum apparatus,-air pumps,
acid blowers, filter press pumps, etc.

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

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J. 8. & G. F. Simpson, 26to 36 Rodney St., Brooklyn, N. Y.

Patent Electric Vise. What isclaimed, is time saving.
No turning of handle to bring jaws to the work, simply
oue sliding movement. Capital Mach. Tool Co., Auburn,
N.Y.

Competent persons who desire agencies for a new
popular book, of ready sale, with handsome profit, may

apply to Munn & Co., Scientific American office. 361
Broadway, New York.

First class electrical, experimenting, en ineering and
draughting. New inventions developed. Careful, in-
telligent, and confidential work. Henry Van Hoeven-
bergh, 145 Elm St., New York.

For Sale—Patents on a line of goods handled by the
bhardware trade. I will sell all or part of the Eastern
States cheap. We cannot reach that territory to ad-
vantage. H.R. Van Eps, Peoria, 111

§¥F~Send for new and complete catalogue of Scientific

and other Books for sale by Munn & Co., 361 Broadway.
New York. Free on application,
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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.

Refere dl;cesf to former articles or e{)xéswers sht(;)uld

ve date of paper and or number of question.

In gluiries not answeretf &Exe reasonable time should
%e repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by letter
or in this department., each must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furnighed 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 Ameriean s“gr}l)lemente referred
to may be had at the office. ce 10 cents each.

Books referred to promptly supplied on receipt of
price.

Mimnerals sent for examination should be distinctly
marked or labeled.

(5873) F. S. M. writes: 1. Iam working
Smee battery two 6X10 zinc and oue carbon plate in 3 gal-
lon jar. Is the jar large enough to obtain the best results,
or would a larger jar be more economical ? In silver
plating brass forks, all of which were treated apparently
precisely the same, some of them stripped entirely upon
applying the burnisher, while the rest held the deposit
nicely. Why? A. You would gain nothing by a larger
jar, except that your battery would run for alonger
period before exhaustion, and would give naturally a
more constant current,-or one more lasting, owing to
slower exhaustion of the acid. Youshouldhave *‘quicked”
your goods before plating. 2. What will cause brass
articles to'turn black and corrode in places when in the

.gilver bath ?. A. Possibly want of cleanliness or irregu-
larities in current strength. If spots appear while in the
bath remove article, rinse, scratchbrush, dip in cyanide of
caustic soda solution, dip in quicking bath and start again.
We can supply books on the subject, such as McMillan’s
‘Treatise on Electro Metallurgy,” $3.50 by mail, which
gives meny details.

(5874) A. W. B. agks: 1. The glass or
_ joint snake, as it is sometimes called, will fly into pieces
on being suddenly struck. I wish to know ifan instance
has ever been known where these pieces have united
again, forming a perfect live snake (or lizard). A. We
haveno absolutely reliable record of such happening.
See the SCIENTIFIC AMERICAN, September 3, 1887. 2.
‘Will the Holtz electric machine generate electricity when
turned backward ? If not, why ? A. It is not arranged
to doso. The generation depends on the proper rela-
lation of the collectors and armatures.

5875) J. H. T. writes: My house is
wired for electric bells and burglar alarm, using a
Leclanche battery of four jars. I want to place two or
three automatic gas burners in cellar, etc., and would
like to know whether I can make use of the same
battery for this new gas lighting circuit? I would
also like to know how to make a small spark coil to use

with it. A. You can use the battery as described. For | tinuous ringing, use two or three Leclanche cells. Three

five pounds of No. 22 magnet wire. We can supply
Badt’'s “Bell Hanger’s Hand Book,” price $1, which
treats on electric gas lighting apparatus.

(5876) P. G. asks: 1. What power can I
expect from a water motor of the Pelton type, diameter
of wheel ten inches,twelve buckets, water pressure eighty
pounds, diameter of orifice one-quarter inch. A. Five-
eighths of a horse power. 2. What would be the speed
with no load ? A. Nearly 2,000 revolutions per minut ..
3. What would be the power, if the pressure were in-
creased to one hundred pounds and the diameter of the
orifice increased to three-eighths inch ? A. Two horse
power.

(5877) T. R. says: I have some mer-
cury which is impure and adheres to the glass, render-
ing it useless for barometric purposes,for which I wish
to employ it. Kindly state how it can be purified. A.
Squeeze the mercury through chamois skin, then
clean the mercury by covering with dilute nitric acid,
one part of acid to three of water; allow the acid to re-
wain on the mercury overnight. Pour off the acid and
wash the mercury with water and remove the superflu-
ous water with blotting paper.

(5878) L. M. B. asks: What power
has a gasoline engine, double cylinder, 4 x 5 inches, at 300
revolutions, explosion every alternate stroke ? What
speed will above enginedrivea 25 foot launch by 7 feet
beam ? What size propeller or wheel should Iuse? A.
The gas engineis equal to 23§ horse power. Will give a
speed of about 4 miles per hour. Wheel should be 20
inchesdiameter and make 175 revolutions per minute.

5879) J. W. T. writes: 1. My wife
makes sirup (molasges) for table use. Taking four tea
cups of New Orleans sugar, she puts it into a pan con-
taining two tea cups of water, allowing it to boil to sirup.
It granulates when cool. Are there ingredients to pre-
vent granulation ? If so, how many and what is the
theory of each? A. We suggest that you make your
sirup by the cold process, or if by heat,that you use
more water. Evaporation repeated often enough pro-
duces uncrystallizable sugar. A long cooking with addi-
tion of water from time to time would tend to produce
gennine molasses. 2. Will pieces of zinc thrown in the
stove rid the stove and stove pipe of soot ? If so, what is
+he theory ? How often should it be used ? A. This we
think is a fiction. No discernible action takes place in
the direction of removing soot.

(5880) W. E. H. asks (1) how the broken
end of any ocean cableis found. A. The end may be found
by determining the resistance. Knowing the resistance

pemile, the total resistance divided by this gives the dis-
tance of the break. If the conducting wire is parted
within the insulation, the capacity is determined instead
of resistance, and the location found by dividing this
capacity by the capacity per mile of cable. 2. What, if
any, difference between rocking and swinging motion ?
A. Inswinging motion the body moves through the arc
of a circle convex downward. In rocking, cycloidal
curves are followed.

(5881) 8. 8. H. asks: 1. The proportion
by volume of gas from gasoline and air that is used in
the ordinary explosion engine? A. 30 to 40 vols. 2.
The pressure per square inch exerted at moment of ex-
plosion? A. About 150 pounds per square inch. 3. The
reason for using but one end of piston, or exploding in
only one end of cylinder, and consequently exerting
power on but half of each revolution ? A. To avoid over-
heating. See Snrmxlm'r, Nos. 715 and 716, on the gas
engine,

(5882) H. B. asks: 1. What are the ele-
ments in a battery using bisulphate of mercury in solu-
tion with water as exciting fluid ? A. Zinc and carbon.
2. Thave a polarized Leclanche porous cup thatI have
refilled with black oxide of manganese and powdered
carbon, but it does not work. 'Whatis the reason it fails
to fix it ? A. Possibly your carbon was of poor quality
or your binoxide of manganese may be poor. The pores
of the cup may be choked. 8. What is the granulated
chemical inside of the carbon cylinder of the Samson
battery ? A. Sal ammoniac.

(5883) J. C. W. writes: 1. Would it be
any disadvantage to have the core to the field magnet to
the motor described in the SuppLEMENT, No. 641, cast
instead of built as therein directed ? A. It would be a
slight disadvantage, but might be counteracted by making
the core thicker and shorter. 2. What fraction (ap-
proximately) of a horse power would it develop with
6 cells, plates 5 inches by 6 inches, of plunge battery con-
nected in series ? A. Two or three one-hundredths of a
horse power.. 3. Would that be sufficient power to run
a wood-turning lathe, swing 6inches and 8 feet bed, by
belting upon a light countershaft? A. Yes; for light
work, 4. In a tangent-spoked bicycle wheel are all
the spokes subjected to an equal strain if the wheel is
stationary and the weight, of course, being applied at the
center ? A. Yes; if nipples are properly set up.

(5884) C. E. asks: On holding a piece of
metal of some size closely against the vibrating spring
or iron armature of a large induction coil, sparks pass to
the metal, although this is insulated from the circnit. Is
this phenomenon due to the extra current of the primary
wire? A. The phenomenon is one of discharge from the
primary or from the condenser connected thereto.

" (5885) P. F. M. asks: 1. Can motor in
SUPPLEMENT, No. 641, be used as a dynamo ? If not,
what changes are necessary ? A. It should have a cast
iron field or else have a separate exciting current for the
field. 2. Can a storage battery be charged by a dynamo
deriviug its power from a ‘windmill, or would the varia-
tions of speed in the windmill cause trouble to the dy-
namo? A. It can be so charged, arrangements being
provided to open the circuit if the windmill ran too
slowly.

(5886) H. K. B. asks: Is there a differ-
ence between an electric bell that will ring only with two
wires and one that will ring on a single wire, ground

return ¢ How many gravity cells will be required to ring,

it throngh 200 feet of copper wire No. 11 B. W. G. ? . A.

Thereisno difference.. If for occasional and not con-

spark coil make a core }¢ inch thick and 8 inches long, of | or four gravity cells would answer, but would not do on
straight pieces of iron wire, and wind it with four or  open circuit.
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Dye, polyazo, J. J. Brack.. 515.89°
D e, red azo, A.G.Green.. .
Electric cable, T, J. Dewees
Electric cable joint, T. Loe
Electric circuit breaker D. 8.
Electric current regulabor . E Ries
Electrlc currents, portabie regu.ato

Rie
Electric Tighting s Well
Electric machine, dsynamo. J.E. Maynadier .
Electric motor, G.8. DunnD................... ..
Electric wire splice covering, T. J. Dewees........
Electncal apparatus, regulating socket for, E. E.

Electrxcal heater, A. Cochrane..
Elevator, R. J. MellRS. . eeuennrenrienss
Elevator controllmg device, W. F. Cole
Embroidering machine, J. Fischel..........
Ena]me‘lelf lrogware and process of enameli
. Vollrath.....ooviiiiinnnreeinnnennns
Engine. See Compound engine. Dental
Gas engine. Rotary engine. 8
Envelope, G. C. Billups..
Escapement wheel.duplex . 515,862
Escapement whesels, maklng duplex, H J. Exsen 515,861
fan, suspension ﬂ J. L. Sax ... 515912
‘are box mone anger, Muth & Ma.rtln
fare register, (‘rook
rare register, B. T. Tayior..
faucet, W. Wrigley.
fence wire stmtchet. Wﬁssxﬁger & Baer.
fence wire ti%l ener, L Illnger .
fender. See Car fender. Door fen
File and scissors, combined nail, W. W. Hayden.. 515,828
riller, H. Schneider.. 515,884
ter, H. R. K en
‘ilter, W. Weir. .
rilter, feedwater,
tering apparatus, W. Balz

-l

gine.
team engine.

Alarm. See Boiler water a]arm. Burglar a]arm

Alumina, making, K. J. Bayer......... 15,895
Amalgamating silver ores, A Jam

Ammonia, manufacturing, H. A. Frasch. . ,909
Ammonia still, A. Ellig . 516,154
f ......... 515,813

Annealing Ppparatus. C. ‘W. Bildt..
&rmatur:, or dynamo-electric machlnes,Waddell 516,170

Bag. See Traveling bag.
Balg and fishing tac lebox combined, E. T. Breit- 5

T
Ballng press, Clark & My«
Baling press, M. C.Nixon
Band machine, J. Welkes
Bandage, ear, A. ‘Thamm
Banjo tall &lece, E. D. Son

ate bar.

Basln c mp, H. Mueller.
Battery use. automatic switch for storage, T. A.

Beams, machlne for cutting sections of met.allic,

Cameron & Snape 515,
Beam separator, E. Knalig
Bed bottom, wire, 0. H. Kllio 516,047
Bed, spring, D. G. Rollins. 515,193
Bell, g? ,C.8.Bradley................ 515,991
Bell’ rmgmg mechanism, 16,
Bicycle, G. W. reeman 516,157

Bicycle, F. E, Roberts.
Bicycle attachment, W. Acl
Bicycle attachment, B, A. Smith.
Bicycle driving gear, V. Cruser..

Biscuit making machine, W. Christie.. 516,077
Blowplpes. device for removing moil from, M. g - 515,838
Board and cutter, combined, A. H. Seaver.. 516,026

Boiler. See Range boiler. Steam boiler.

Boiler water alarm, C. A. Hatch........cccevvenenn 515,827
Bolt. See Flour bolt.

Book, A. C. Niss

Boot or shoe stretcher, R. T. Bear. 515,857
Bottle, R. B. Yerby.........cce.... 516,006
Bottle lock stopper, J. A, She har: 516,027

3ottle stopper, valve, N. F. T. Hunt.

ox. See Kolding box. Signal box.

ox closure, R. W. Johnson 15,865

Brage. See Flywheel band brake.  Wagon
Brake, W. Schmid....coocevererneiiirneeianisseennss 516,122
Bread tray and rolllng board, combined, T. Col- 515,858
Brlck from clty refuse, manufacture of, E. L. H6112
rick machine, N. B, Rice 16,023
ri ck or tile cutt.lng table, J. D 'Fate 15,934
ridge gate, G. Laut............... 515,834
ridge gate, G. F. Ryan 516,121
rush pztthégr m%c ) Kelly & 15,866

OYB! - J

uckle, trace, . V, Marti %i%
nilding construction, E. L. Kansome. 16.111
Jurglar alarm, A. N. WOOAREA. .. eeurrnns srrnrennn 15,851

Burner. See Gas burner. Hydrocarbon burner.

Vapor burner.

Can body makl%; machlne, C. M Symonds ........ 516,033
Can opener, C. ‘Winchester.. ... .. 515,983
Capstan, W. H. Harfleld.. 15,935
Car chalr, E. Pyneh ..... 16,110
Car coupling, A. L. Crofc ,333
Car coup! mg. 8. Crowell.. 15,750
Car coupling, H. Deitz.. 903
Car coupling, J. A. Gendr 516,158
Car cc B. Halstead 515,765
Car cc ng, R. Haub.... 515,771
Car coupling, [. N. Hinsha' 515,830
Car coupling, C. W. Hinton ,864
[ ng, T.J. W. Howard 16,159
Car coupling, D. W. Lawhon....... 099
Car coupling, Schmltz & Wallmann 16,123
Car coupl ing, P. Sweeney 3

Car, express. F. D. (vllders]eeve
Car fender, street, R. C. Loth
Car replacer, C. W, Archer.....
Car seat, raliway, J. Krehbiel. .
Car sea , reversible, J. Lemman
Hulett

Car unloading device
Car ventilator, T. L
Cards, pack of playi
Carpet stretcher,
C ryltg ap) arams, J.
Case. ee ano or o an case.
Cash recorder, C. W. Wilson..
Cash register, Hare & Cook..
Casket ¢lamp for hearses, G. F. .
Casting frames for fence ratchets, patrtern for, J

Delaney

al
Cement compound C. J. Everett
Chains, mschme for making sheet metal, R.'W.

JOITEB. .« veverensunieineensssinonnssensarsonsesane 515,961
Chair. See Car chair.
Chair seat, A. Evauns.......... 516,003
Check hook eye, C. H. Shultz 515,798

Chimney, C. .8, Dunlevy
, K. Hotz -

rire escape, S. H. Roper to 516,118
Fire exti uguisher, 0. A. Stem g{al. . 515,846
‘u‘e ext ngmsher. automatie, McLauthlin & Nay- 516,988
Flre enerator, A. Mistaro . 51,182
Fireplace furnace or heater, open, G. R. Scates... 515,342
Fish spear, J. D. Dree: . 515,875
Flies on animals, tra) for Guthrie 516,048
floor washing mach ne, J. C. Garrott 515877
Flour bolt, 8. D. Barr.................. 15,
Flushing apparatus, W. A. Everha 516,002
‘lywheel band brake, L. Luckhardt.. 515,
Folding box, 8. F. Sherman. 516,124

Folding t.able. B. Ettin er
Food compound, J. J.
ormE adjustable drapl

Fountain, E. D. Brainar
Frame. See Dupllcatlnn parat,us frame. Purse

or bag frame. Screen
Fruit cutter and press, F. D. Rxdge ................. 51,191
Fruit plcker, « W.ATmBtrONng......ooovvunninennns 15,862
Fuel teeding, measunnx and regulating device,

automatic, W. H. COOKe...........ccceveireennnn 516,932
Furnace. See F‘ireplace furnace. Hot water fur-

nace.
Furnace, R. H. Laird.......c..oooeeviiiiinn cennnnne 515,867
Furnace for roastlng and distilling refractory

ores, A. Spier. 516,126
Furniture, combination, C. B. Gee! 516,

Ga1ning machine, R. J. Laidlaw. .
Ga mes, score card for football A

Gas burner, R. Pemberton..

Gas burner. automatic, G- 1. | 516,758
Gas burner heating attachment, E. Copland 516,153
Gas burner i htmg device, G. I. Ewers.. . 515,759
Ga sangsme, L) ¢ o TR . 515,770
Gate. See Brxdfe gate Swmgmg ate,

Gear cutter, mu tlplex, berhardt..... 515,906
Generator. See Fire Renerator

Glove fastener, G. E. Danforth.... ...... [ 15,873
Governor, engine, H. Aspinall....... 516,041
Governor, steam engine, 8. P, Lathrop. 515,964
Grain heading machine, K. W, 515,
Grain meter, oscillating, D. Wilde 516,143
Grate bar, F. J. St. John 516,847
Grinding and polishlna m, 516,168
Hair curler, E. Deucher.. 3
Hairpin, T.'Caldwell . 515,745
Hame hook, W. J Dankworth 516,
Hammer, dfop, E. W. Merrill......... . 515,919
Haneger. See lf‘lpe han r Trolley wire hanger.

Harmomca, month, G.
Harvestin, é)lantmg
Hat, ventilate:
Hatchway. self-closi
‘Hay curling machine,
Hay loader, N. O. Henderson
Heater. - See Curling iron heater.
heater, Hot air and hot water heater. Por-
table heater, - -

Heating apparatus, electrie, A E. Apé)]eyard ..... 516,071
eating apparatus, hot air, S. H. .

[eating a]gm'atus. hot water .l C. Norton

eel nail, s . .
itching post, L. W. C|
ollow artlcles, apparatus for manufacturing, M.

. Jouet-Pastre................ ceresscessasacsess 16,066
Hook. See Hame hook.
Horseshoe, Z. Birdsall.......... .
Hose coupflng, R. F. O'Meara
Hose Iastemng . Bai
HotMmtrt and hot water heate A comb
Hot water furnace, A. C.
Hub attaching device, 8. Robin
Hydraulic motor, E. C. Nichols..
Hydrocarbon burner, W H. Ames

. 515,73
Hiectricat 15

rnrnrr'mm

Hydrocarbon burner, P. J. Mullaney .

Woo

ce breaker for tugs. ete.,
ce cream freezer, J
ce rink, E. De Stop al . 515,019
mplement. compouud pocket, J. C. Schlarbaum. . 515,973
[ncandescent elements, composition for, Craw-

Bovy..
dward.

FOord & BOhm......ccovvenennceencrnsnncnsonencenns 516,080
Incandescent elements, making, Crawford &
BODID . .iiiiiiiiieiiieiiniiiiieisnseniinieeennaens 16,079
ndex purposes, slip cutter for, A.J. Rudolph . 516,119
Indicator. See Street or statlon indicator.
Insulator, straluﬁ[ H. L . 515,779
[roning tabl 515,869
Jack. See Wagon jack
Jar holder, J. A. Parry 516,166
J ollgl;1 t’See Electric cable joint. Railway rail
oin
Joints, means and method of maintaining tlght
E.Stowell..........ccceennnen . 515.887
Keyhole guide, J. L. Easley.. .... 516,086
Kiln. See Maltkiln .
Knife. See Pocket knife. Table knife.
Knives or kindred articles of cutlery, making, E.
C.1ombard...c.vooivisieiiieriienesiseaisnseceens 15,835
Knitting machine, straight, Wilson & Hutchinson 516,144

Knittin, machlnes, electric stop motion for, A.

Laclng ﬁ;stener. shoe, 8. J. 8i mm
Ladder, extension, J. B. Moor
Lambp, electric are, J. J. Wood

Clgar holder, R.D X Lamps, automatic cut-out. for
Clamp. See’B asln cla.mp. Casket clamp. H. Johnson..
Clasp, G. N. BUCK..........ccoiieinerccnnnns [P 515,950 | Latch, H. Arnet
Cleaner See Dlsh cleaner. YT.eau press, H. B, Cobb......
lipper, hai K. Priest.....ccccevveiiiiniecoan.., 516,109 | Leaf turner, A. W. Gitchell....... .
Clock penduium, O. Bartel.. 885, 515,88 | Level and key seat rule, I Schacfer .
Clothes line attachment, E. 'J. Van Wormer ) [ Levels, adjustable Index for spirit, H ‘Wheeler.. 516,142
Clothes wringer gear easlng. W. I. Gong.. Lifter. See Plate lifte
Coach steps, making, B. D. Druen. 954 quuors. % at.us for coollng and aerating, .
Comb. S8eeCurrycomb. |  Hildenbrand.......cceetitiiiiiiinitictiancennnan 515,829

Communion service, J. G. Thomas..
Compound engine, E. Schwoerer....
Concrete construction, E. L. Ransom
Condenser, exhaust steam, J. A. Dillo
Cooker, steam, J. A. Kendall..

Corgses, apparatus for the prese

515,
Corset. B. Ej g r% 515,824
Coupling. ar coupling. Hose couplmg.
ater closet coupling.
Cultlvator

Curling iron heate r, Fowler & Taylor ..
Current motor, alternate, W. Stanley Jr; et al.
Current motor, al C. E. L. Brown.
Current motor, alt zernatmg. J. F. Kelly..
Curry comb, F. C. IvVes.....ccooevean.n.
Curtain holding device, Piper & Davis. .
Cutter. See Kruit cutter. Gear cut

erinary tooth cutter, Weed dutter.
Cycle saddle seat, C. L. Pepper. . 515,
ental engine, A. W. Browne. . 515,816
Desk attachment, school, C. M. Amerman.. 15,

Dish cleaner. W. I. McCausiand
Distilling and refining volatile substances and es-
sential oils, process of and apparatus for, A.

Door check, R. O
Door fender, adjustable. L. A. Ritz.
Draughting tabie, J. H.

stake pocket, E. J. Schurmeier.. 515,796
Dredging apparatus, C. Gn]lmann 516,090
Dredging machine, G. H. Titcomb........ 516,066
Drill ho ding machine, automatlc, Pe

Rie 516,063
g Barn 516,150
Drilling machlne. C.'H. Baush

Dryi
Dupllcat?ng apparatus frame. E. S. Walker
Dust collector, M. Harm

s, Larsson & Berg:

on.
Dust collector, G. S. Wilson. .

NC.

880 | Loom shuttle, O..Pi

Logs, rossing, B, C. Hargrave
Loom harness motion, J. M:
Loom shedding mechanism,
per
Looms electrically, appa.
*e in, J. Kauffmann...
Lubrlcator, J. F. Evans .
Lubricator, M. F. N

Malt klln and method ot drying malt, W. H.

. 516,001
516,}&

Mangl J G Crawford......... 515,
atch Stick bunching machine, E. H. Hisenhart .. 515,756

Metal working. electric, Lemp & Meody......... ... 515,778
eter. See Grain meter.

Mill. See Rolling mill. .

Mine door, G. D. Warren « 516,036
lir ror, G. L. Hill 516,092

Mould. See Rubber

Mortising machine, D. Hepp. 516,014

Motor, See Current motor. Hlectric motor.

Hydraulic motor. Toy motor. ‘Wave motor.

Mower, rotary lawn, A. B. Schermerhorn........ .. 515.19%

Mowin_ machine attachment, W. Storey.... ..... 515,802

Nail. See Heel nai

Nut lock, B. F. Sweet ............................... )

Nut pohshm or edging machine, G. Dunham.... 515,754

Oiler for shafting, mechanlcal G.
Ore concentrator C. G Plngel
Organ, pipe, E. Howard.............
Pac! e-for goods, J W Klrkpatrlc .
Pad. See Pouncing

Paddlewheel, boat, Pelletxer..
Pamphlet stapll F
Paper holder, rol
Paper mill stuff chest, E.
Paper pail makin machlne E.
Pavement, artificlal stone, P.
Penholder finger rest, M. Goetze.

. Cole.....
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Phonograph mandrel, A. D. Andrews
Phontogmphlc apparatus, coin-controlled, J. W.

516,076

Piano or organ case, upright W. T. Smith......... 515,26
Picker. See Fruit picker.

Pin. See Hairpin.

Pipe drilling and tap mg tool, M. F. Smith 515,976

Pipe hanger, steam, S. O’ Brien
Pipe nipples, device for holding. T.Gibney
le'i‘tert tfurrow closing attachment, corn, A. W.

rotte
Plate lifter, A. W. & H. L. Burnham.

. 515,826

Plow, M. P M Davis.. . 515,752
Plow, R. Finot........... ...... 515,876
Pocket kmfe, B Von Bultzingslowen....... 515, 742, 515,743
Polishing machines, article holding table for
H. Barnard .. 515,986

Portable heater, J. Graves . 516,010
Post. See Hitching post.
Pouncm pad. flexible, G. E. Brush................. 515,992

Power, electrical transmission of, C. F. Scott. 515,885
Preservmg food by cold, etc., Peck.......... 515,789
Press. See Baling press. Lead press.
Press for veneers, etc., J. J. Hayes. 16,012
Printer’s chase, J. W.Osborne 16,106
Printing machine, multicolor, J. L. 821
Printing presses, ad}:lstable roli for, P Splxthoﬂ' 16,127
Pulley, differential, L. Kleritj. ,098
Pump, J. 8. Losch..............
F'ump, air compr essor beer, J. 5,740

Punching and pinking machine, E. B.
Purse or bag frame, Mergott & Hlermg
Puzzle, 8. Walton........ .. ......
r{mim.tor.e]ecmc, S. B. Jenkins.
Rdilway rail joint, Muehlfeith
Railway signal, . W. Harden

Railway signal, R S. Wiles. 15,
Railway switch 5. W. Hard 16,
Railway switch, shlftmg H 16,100
Railway tie, J. Dyson. 16,001
Range boiler, G. Booth. 16,073
Recorder. See Cash reco.
Register. See Cash register. Fare register.
Regulator. See Klectric current regulator.
Ribbon holder, A. E. Hartzell .... 016,051
Roads, ma(ihme for making or repairing, M. G. S154d
Rod. See Violoncello rod.
Roller. See Shade roller.
Rolling mill, continuous, W. H. Maddock.......... 515917
Roofs or masonry, composition of matter for

coating, J. Daymon. . 515,859
Rotary engine, R. Z Pooler 516,022
Rubber mould or pattern and manufacturing

same, M. Smith. ..., 516,028
Rubber moulds and aratterns. ap

manufacture of . 516,029
Rule, calculating, B. F, Steck. 515,978
Sash cord guide, b Wolcott )
Sash holder J. ¥. Bjurlund.
Scaffold, E. Bonnlender...........

Scale, hydrostatnc, J. H. Digeon.
Scraper, road, . Diedrick..

Scraper, wheeled J.R. Williams.
Scrapers, lock and dumpmg mechanism for

wheeled, A. F. Bern 516,0:
Screen frame for windows, ete., A. Braun. 515,814
Crew, tllwell 516,134
eal W Carr.

ealmg devwe, bottle. G. A. Boyden .
eat See Car seat. Chair seat Cyele ‘saddle

,eeding machine, A. Lindgren...................... 516,019
eparator. See Bean separator.

ewing machine, A. E. Lindner .. 516,020
hade 1 roller, D. Lauer . 516,018

harpening razors, shears, etc., machine for,
orden 16,146
Shutter bower, R. Zoll.. 16,148
Sign, fence, J. W. Wils son, 15,945
Sign, street car, Rauch & 15,967

Signal. See Railway su.znal
Signal box, electric, T. K. G:
Signaling and commumcation system

8
5,
team.boilér or generator, C. D. Mosher. 15,784
Steam_ by electricity, apparatus for generuting,
ider & Lewis.. 516,167
Steam engme. E. Shydecker X
ea.m generator and heat ng appamtus, Fxsher &

PartridZe ..cooiveiiiiiieiiieesinreeeeeesneeeasnnnen 16,088
Steam, tube for superheating, E. Schwoerer; . 515,974
Steaming and cleaning grain, a pparatus for,j. i,

Riley  ...oooiiiiiiiiiiiiiiiiiieeiiiiinns . 516,114
':teermg sgpara.tus. ste a.m, C. H. Hawkins 515,772
3tilt step, Packham & Cline........ . 515,839
Stock loader, Rotzien & Arnold.. . 515,794
Stone polishing machine, A. F. Sp ulding . 515,801
Stopper. See Bottle stopper. Bottle ]ock stop-

per.

tove, soldering, E. T. Burgess
treet or station indicator, Bamett
tructural metal work, A. Krause........
upmarine drilling apparatus, T Symon S. .
ulphate 1 ées process of and apparatus for pun-
fying, on Grabo wski.. .
8wift, yarn, L. M. Hernz
Swinging gate, W. Hem
witch. See Railway switch
witch, A. P. Odell
witchsignal, electric, T. L. & N. W. Dalton.
wmchm from main to side tracks, means
J. UEUIA ...
'I‘a.ble ‘See Brick or tile cutting table. Draught-
ing table. Folding table. [roning table.
Table, J. H eissenberger
knife. R. Krohn.
Tack drivin%&mplemen
uter closet, tank.
Telegraph repeater, W. E. Sloa
Telephone directory holder, . C. McCl
Telephone exchange system, E. Pope.
Telephone receiver, C. Selden
Telephone system, E. Pope...
Tent pole, A. S. Comstock
1'hermostat, B. Barney...............
Thread holder and cutter, D. R. Porter
Tie. See Railway tie.

.. 516,105
. 515,751

515.828

516,013
516,177
516,074

Time recorder, employe’s, N. M. Watson.. 15,805
Tire, pneumatic, J. J. FOX....... ............ 15,908
Toilet sets, supporting frame for, N. O. Bond 15,949
T'ool, combination, H. W.Smith............. 15,799
Tool or implement holder, L M Burbank 515817
Tooth, artificial. C. F. Rutterford 16.120
T orpedo wrapper, J. Cook........ 15,931
T'oy motor, automatic, H Hensel 15,956
Traction wheel, bicycle or other, C. A. Ives ,. 516,054
Transit instruments over physical points, devwe

for centering, C. H. Bnghtly et al 15,815
Trap, Turner & Fleteher............ ......... 15,980
Traveling bag, extenslon, E W. Thomps(,n 15,928
‘I'readle spring, G. Frank, 15,760
Trolley wire hanger, (:r Forbus ,907
Trowel, R. Walrath 890
Truss, G. W. Bell.......... 15,948

Upholstery spring support, J. A, Stap 1
Valve for gas saving regulators,J L Rlchardson 15,968
Valves, etc.,, automatic regulator for, E. H. C.
Oehlmann
Eor burner, J. 8. Wood.
icle wheel, A. M. Allen.
Vehlc]e wheel W. Bounar
Vehicle wheel, W. H
Vendi mmchme. Brown « Olcott
Ventil

Ventllator §ee Car ventilator,
Vessels over bars, device for floating, Hadley &

L1 S S 15,878
Veterinary tooth cutter. H. C. Stanbridge. 15,943
Violin mute, H. W. Hoeft...... 16,003
Violoncello rod, W, H. Howe 15,831
Wagon brake, W. Manworing 16,101
Wagon, dumping, N. Barney 15,854
Wagon, dumping, J. Bauers 15,987
Wagon, uarbsl,‘ge Hubbell & 15,911
‘Wagon jack. L. Kellogg 16,057

ashing machine, R. R. 515,944
Water closet, S. W. Lew ,914
Water closet, H. C. Stlfel 16,132
Water closet bowl, H. C 133
Water closet coupling, J. ,925
Water closettank, P. ﬁnrv ...... 16,011
Water purifying appa.ratus, 15,819
Wave motor, J. C. Walker 034
Weed cutter, J. F. Dole A

elghing and registering machine, W. B. Dick- 5953

52 T T,
Wheel. See Escapement wheel. Paddlewheel.

Traction wheel. Vehicle wheel.

Windmill, T. Forstner 15,863
Wire reeling truck, J. Nage 15,870
‘Wire spool or reel, C. Beck.. 15,737
Wrapping machine, S. D. ’I‘rl 6,136

Yarn or thread into carriers, 1gechanismfor draw-

ing, Wyman & Clark 516,147
Yoke center, neck, E M. Van Valkenburg . 516,138
Zine ores, treatment of, Ingalls & Wyatt........

DESIGNS,

Bottle, Fay & Schueler ......
Box, ornamental, E. L.
Cape, J. Adler..
Carpet A. M. Ros
Game board, W. A
Gum, tablet of chewing.
Handkerchief, etc., P. Cox..
Music leaf turner B. Shaw e
Refruzerators, removable side flue for, G. W. Law-

s
8fs8

2

G

Shu't,J F .....
Siding boar: G R Boyd
Spoon, E. W. Campbell..

Spoon, B. B. Freeman
Spoon, C. B. Peets..

Tool rack, T R. Callan
Type, font of prmtmg, J. West.

TRADE MA;’KS

Ammonia, benzine, and turpentine, R. H. Macy &
PANY...onniennnnensieisnsesaenns
Bevm‘ﬂges. carbonated, J. J. McLaughl
Bread, J. Schmalz & Son...............
Brooms and brushes. Roblnsnn & Eb
Brushes. varnish, C. K. Van Rensselael
Cakes, crackers, and biscuits, E. Ivins.
Canned goods, Bennett, Sloan & Comp
Canned meats, fish, fruits, spices, condlmeuts ‘and
vegelables, except corn, Bennett, Sloan .&
Company.. ... 24,301
Cotton duck, ry Manufacturing Company 24,287
Cotton goods, woven, Massachusetts Cotton Mills,

24.285, 24,286
Enameled steelware for household use, Bellmre
Stamping Com pa; ,324
Face powder, H. 297
Flour. wheat, F.S.J ohnson & Company. ,306
Hams, baconi shoulders, and all smuked hog, beef.
and mutton products, Jacob Dold Packing
COMPANY. ...ttt iiiiiiiiinens cireee eane 4,299
Hams, beef, bacon, aud tongues, cured, J. H.
Michener & COMPANY..ceverinrrrnnrerrarseeeannn 24,300
Hardware, saddlery, Wiener & Company.. 24,326
Medicinal purposes, chemical compound for, New
York and London Alkaloid and Chemical Con- 24317
PANY...o.ununnnnieeeiainns oserssnsns coosnennnnnns %
Mlnerafsprm.z water, Lenape Springs Company... 24,312
Mustard, C. Gulden..........c.cooviiiverereeeennnnnns 4,208

Pharmaceuncal product, L. Durand, Hugueni
. Company

n &

.24 815 24,316

2

Preparatlon for female diseases, done up in'a ball
nd wrapped in tin foil, C. E. Langworthy. S

Pre ration for the cure of gonorrhea, E D, Phil-

Refngér’ai'tdis’,’ D. Bddy & Sons.... . "
Remedies for diseases of the stomach and bowels,

Sultan Drug COmPAaNY......ccoeeuereeeeee - aaene 4,320
Remedy for coughs, colds, consumption, and ofher
dlseases of the throat and lungs, E. H. Fien- 18

Remedy for 1nd|§estlon, dyspepsia, and similar
affections, F. rfield........... ........... ,319
Soap, Castlle, California Olive Oil Soap Company.. 24,293

Soap in cakes or bars, Christopher Lipps Compan 24 292
Soap, shaving, J. B. Williams Company...... 24,204, 24,295
Soap, toilet. " B. Williams Company.. ,296
Stays, dress, T. P, Taylor 24,284
Tea, G Lockm,’s Sons.. ,305

24,

24,304
24,313
24.309
24,310
. 24,314
. 244291

Tea, R, H. Macy & Com
Tonic, Hazard, Hazard g Co!
Whisky, A. Usher & Company.
Wines and champagnes, E. Pom
‘Witch-hazel distillate, Connecticut
COmPAnY...ccovvveuiieennnnns
WooL cleansi.
D. Rice...

compound fo!

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

Canadian patenis may now be obtained by the in-
ventors for any of the inventions named in the fore-
fomg list, provided they are simple. at & cost of $40 each.

f complicated the cost will be a little more. Kor full
instructions address Munn & Co., 361 Broadway, New
York. Other foremn patents may also be obtained.

Wovertisements.

ORDINARY RATES.,
Inside Page, each insertion - - 75 cents a line
Back Page, each insertion - - - - $1.00 a line

§F~ For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line, This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements. at the same rate per agate line, by measure-
ment, as. thé_ letter press. Advertisements must be
received at Publication Office as early-as Thursday
morning to appear in the following week’s issue.
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AMERlGAN WATCH & GHAIN

- The cut exactly represents ournew 1504 American Lever Watch
and Chain. Itls not animported watch. but entirely American
groduced in this country by the best skilled mechanics.

either is it & clock, but a perfect watch of ordinary size,2 1-8
inches in diameter, 14 larger than cut. It s perfectin mechanism
and we furnish with each a POSITIVE GUARANTEE as an accn-

rate time-keeper for onogear.
nearly 500,000 watches an.

Our factory

roduced last year
we have proven beyond doubt, that

America can makenot only the BEST but the CHEAPEST watches.

; ! Do not be deceived by its low price or your
N with other watches, Though cheap, it is good.,

g‘ ast experience
'he publisher

of this pager wll% tell you that our guarantee may be relicd

on, DESCR

ON . The movement is regular American

Lever; Lantern pmion 240beats to minute; keyless(or stem)

wind and set; 4 turns runs 24 hours; steel pmmns all parts

of great durabmty and perfectly adjusted patent escapement and

/ regulator; dust proof case, handsormely Hnished in nickel orgilt;
welght of watch 85.8 0z. diameter 21.8in.;fully GUARANTEED one year-same
as an Elgin or Waltham. SAMPLE post-paid w1th HANDSOME CHAIN & camlogus

$1.50; 3 for $4.00; 12 for $15.00 by Express,

AGENTS and Storekeepers

O
Mention Paper. R. Ha INCERSOLL & BRO, 5 65 CORTLANDT S'II:, N. Y GITY

Rubber Rolls and Wheels.

Power Wringing Machmes, Drying and Ventilating
Fans. All styles of Truc 8 made to order. Catalogues
free. GEORGE P,

ox L, Windsor Locks. Conn.

AR COMPRESSORS,

ROCK DRILLS, -
COAL CUTTERS .

MECHANICAL EQUIVALENTS. — A
paper by Prof. C. W. MacCord. in which the author
illustrates his conceptinn of the meaning and applica-
bility of the term ‘* Mechanical Equivalents,” by the
construction and description of three mechanical com-
binations. With 5 figures. Co rmiined in SCIENTIFIC
MERICAN SWPPLEMENT, No. 938, Price 10 cents. To
be had at this office and from all newsdealers. .

VANDUZEN ®35 PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liguid.
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

ES.

= 10 SIZ
200 to |2000 Gallons per Hour.

Cost $7 to8'THeach. Address

THE VANDUZEN & TIFT GO,

' 102 t0 108 E. Second St., Cincinnati, 0.

MATCH MACHINERY,

Complete plants furnished.
Buttonwood Street, Phlladelphla, Pa.
a its Uses and Ahuses. The sci-

H'P N 0 T I s M m ence easily acquired Illustrated

book, §1. Prof. Anderson, S.A. 3.,Masonic Tem’le,Chicago

LATEST
6 PR,()VED.
, 1209

D’A M(lUR & elelTTLEDA LE,

12 DRILLS | % Niw YORK.

Correct in l)esm'n, Workmunshlp, and Price.

Special Machinery for special purposes
needs the brain of the expert and the hand of
the master workman. This in my shop I take
especial pains to supply. I have the best
equipped machine shop in the East. The peo-
ple who have bought my machinery will tell
you the rest. Send for a catalogue.

Catalogues: A, woodworking mach’y ; B, mach’y for
brass, ivory, horn, etc.; C, shaft'g, pull eys, hangers, etc.

P. PRYIBIL, 488-500 W. 41st St.. NEW YORK.

SINTZ GAS ENGINE CO.

GRAND RAPIDS, MICH,,

Manufs.cturers of the Sintz Sta-
tionary and Marine (Gas and
Gasoline Engines. Especially
.mngtsd for Boats and Electric
Lighting. Runs with manufac-
ured or natural gas—Boats and
launches. Prices within the reach
of all. Send for Catalogue.
Mention this paper.

AMMONIA MOTORS.—A DETAILED

description of the apparatus devised by Mr. MacMahon
for the recovery of the ummonia employed for the
pulsion of cars in a motor of his invention. Wit]
illustrations. Contained_in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 944. Price 10 cents. To be had at
this office and from all newsdealers.

GENERAL MACHINERY roRr gt

MininG TUNNELING.-
QUARRKN HARRROAD W ORN

RAND DRILLCo23Fa

)

PLACE NEW VoRKTaL¢

MAGCIC LANTERNS"*

—
B. COLT & CO., New York, Manufacturers.
Catalogues and information free.

‘Works, Minin;
rators, Corn

and Concent.
hellers. and a/

tors, Oil, Gas and Vapor S

PERFORATORS OF ALL METALS

For Cotton, Oil and Rice Mills, Su,
trating,
1 kinds of Grain Cleanmg Machinery.
Plates and Cylinders for Screening Ore,

Phosphate and Fertilizer
Elevators, Threshers, Sepa-
Heavy ~teel and Iron
Coal, Stone. For Fi ters, Strainers, Ventila-

éar Houses, Dlstlllerles
as and r Works,

oves and all special purposes. Special sizes for Coffee Clean-
ing and Roasting Machinery. Perforated Tin and Brass.

The Harrington & King Perforating Co., Chicago, and 284 Pearl St.,,N.Y

DISPOSAL OF THE GARBAGE AND
Waste of Cities.—By W. F, Morse. A statement of what,
during the last two years, has been added to our know-
ledge on the subject of the disposal of city garbage and
refuse; with special reference to the disposal by fire of
the organic waste and garbage of the Chicago Fair.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
936. Price 10 cents. To be had at this office and from
all newsdealers.

LATHE

Scroll Saws, H Cltllogno
Circular Free
Saws, Lathes] of all our
Mortisers. Machinery.

Seneca Falls Mfg. Co, 695 Water St, Seneca Fa!ls. NY,
LATHE s Shapers Planers, Drills, Machine Shop
8 Outfits, Foot Lathes Tools and Supplies.
Catalogue Free. SEBASTIAN LATHE CO.,

120 CULVEHT ST., CINCINNATI 0.

Green River Patent Spiral Fluted Reamers,

Roughing and Finishing Taper Reamers.
" Send for Catalogue.

Wiley & Russell Mfg. Co., Greenfield, Mass., U. 8. A,
CATALOGUES FREE TO ANY ADDRESS:
o

\
%\%%\%\\r&\%}%\&% LRTRER
FLAME.—BY PROFESSOR ARTHUR

Smithells. A paper read before thp British Association
at the Nottingham meeting, Se; t. , 1893, Discovery of
the nature of flame, by Van ont. researches of
Humphry Bavy, nature of gdsebus é:gploaxons and their
bearing on the nature of flame, wh¥'fiames are luminous,
flames of hydrogen, carbon, carpon monoxide,cyanogen,
hydrogen ' sulphide and hydrocarbons, coloration of
flame. With 3 illustrations.” Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 941 and 942, Price
10 cents each. To be had at this office and from all
newsdealers.

‘CLAYSTORBENSEN. GLOUCESTER CITY.N.J.
DESIGNERS & BUILDERS OF YACHTS,
LAUNCHES »~° HOUSE BOATS.-

SEND 8 CENTS FOR CATALOGUE .

RIFE’S AUTOMATIC
*HYDRAULIC ENGINE QR RAM

SUPPLYING WATER FOR
%atlon, Small Towns, Railroad Tanks,
] Fa ctories, Steam Mills, Dmries Country
Residences, Stock Yards, etc. 4utomati
Efiicient, Durable,
Inexpensive. Send for
fully illus. catalogue.
BF Seeillustrated notice
n Sci. Am., p.5, July 5, '90
1 Rﬂ‘e’s Hydraulic Engl
Miftg. 0., Roanoke, [

IMPROVEMENT OF THE POTOMAC

Flats, Washington. — Description of the government
work undertaken with a view to improving the river
front of the city of Washington, D. C., s0 as_to afford
better navigation and reclaim a larze area of land cov-
ered with marshes. With 3 illustrations. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 941, -
Price 10 cents. To be had at this office and from all

new: ers.

BUY
TELEPHONES

That are good—not ‘‘cheap things.”” The differ-

ence in cost is little. We guarantee our apparatus and

%uarantee our customers against loss by tent suits.
ur guarantee and instruments are BOTH G OOD.

WESTERN TELEPHONE CONSTRUCTION CO.,
440 Monadnock Block, CHICAGO.
Largest Manufacturers of Telephones in the United States.

Engineers and Architects should specify

GRAPHITE PAINT

for Bridges, Roofs, Structural Iron, and 21l ex-

.posed metal or wood surfaces. Warranted not

affected by heat, cold, smoke, or chemicals.
DETROIT GRAPHITE MFG. C0., Detroit, Mich.

Study Electricity at Home

by our correspondence method.” Terms low. Yperl-
ments. Circulars¥ree. Scientific Machinist, Clevel’d

CALDWELL IMPROVED
CHARTER GAS ENGlNES

NK LOWER THAN ENGINE
T AND OUTSIDE OF BUILDING IF DESIRED -

HW.CALDWELL & SON. %%

WASHINGTON & UNION ST'S, CHICAGO. ILL.S.

—AND—

ROGK BRERKERS
ORE CRUSHERS |sue.

Breaking Concrete, Road Metal, and all kinds of Hard and 'Brlttle Subs%ances Special break-
ers for various purposes. Please state for what use desired. Breakers mounted or unmounted,

w1thorwithoutScreens. FARREL FOUNDRY & MACH|NE CO., ANSONIA, CONN.

‘We Manufacture and Supply at
Short Notice and Lowest Rates,
Rock and Ore Breakers

for Crushing Gold and Silver Ores
Railroad Ballast;

The
Blake

BARNES’ .
New Friction Disk Drill.
FOR LIGHT WORK.
Has these Great Advantages:
The speed can be instantly changed from 0 to 1600
without stopping or shifting belts. Power applied
can be gr: us.te?i to drive. with equal safety, the
smallest or largest drills within its range—a won-
derful economy in time and great saving in drill
i breakage. Send for cacalogue.
W. F. & JNO. BARNES CO.,
1999 Ruby St., - Rockford,Ill,

SHIPMAN

© 1894 SCIENTIFIC AMERICAN, INC.

NO SKILLED ENGINEER.
THE SHIPMAN AUTOMATIC STEAM ENGINE.

KEROSENE OIL FUEL.
No extra Insurance.

1, 2, 4, 6 and 8 HORSE POWER
Efficient, Economical, Durable,

ENCINE COMPANY,

200 SUMMER STREET, BOSTON MASS.
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The Twenty-Seventh Edition of a Deservedly Popula’r
Techwical Book, The Painter, G@lder and Varnisher's

Companion. Revised, Enlarged, and Improved.
JUST READY.

‘ PPrice, $1L.50
Free of Postage to any address in the World.

HE PAINTER, GILDER AND
VARNISHER'S GOMPANION.

Comprising the Manufacture and Test of Pigments, the
Arts of Painting, Grs,lnmg, Marbling, Staining, Sign-
Writing, Varnis in% Glass-Staining, and Gil ing on
Glass; together with Coach Painting and Varnishing,
and the Principles of the Harmon I{ and Contrast of Col-
ors. Twenty-seventh edition. evised, enlarged, and
in great part rewritten. By William T. ﬁrannt, Fditor
of “*Varnishes, Lacquers, Printing Inks, and Sealing
Waxes.” Illustrated. In one volume, 12mo, pages,
bound in cloth.

Price $1.50, free of vostage to any addressin the world.

8=~ A Circularo, s, showing the full Table of Con-
tents of this Use; op/ula’r Book, will be sent free of
World who will fur-

postage to any one in a'n/u part of the
nish his address. .

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
810 Wnlnnt it.. Philndelphlu, Pa-, L s, A.

The Remington” Iypewriter. 3%

Wyckoff, Seamans & Benedict,

As Perfect in Design and Construction as Original Ingenuity, Long
Experience, and Constant Improvement can make a Writing Machine.
It is Simple, Well ade, Practical, Durable, Easy to Learnand to Operate.

327 Broadway,
New York.

ARTESIAN WELLS —BY PROF. E.
G. Smith. A paper on_ artesian wells' as a source of
water supply. Essential geological conditions of arte-
sian wells. Some_chemical features of artesian well
supply. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 943, Price 10 cents. To be had at this
office and from all newsdeulers.

SANITARY SOAP VASE

iPREfVEN'l‘]S dlseasefws.st{':. pI{fer-
ng of soap, clogging of waste p
stain of marble, uncleanly soap dish.
AFFORDS each user fresh, dry
pure soap.
The Only Clean, Sanitary, and Safe
way to use soap.

W, R. RANNIE,

MILLER & VAN WINKLE

EL WIRE AND _STEEL SPRINGS

A SPEOIALTY.

r»‘rmnmw’ !"V’”’W"’Hl, "

ST
SE T
o

%
zu.l
i
o ¢

'W' ANTED A Thorough and Practical Me-

® chanic. One who is well versed

iniror and wood-working machinery in detail, and po-

se<ses executive ability and capable of managing men.

Undoubted references required. State age and past

experlence, All communications confidential. Address
R. & B. MFG. CO., Box 1592, Philadelphia, Pa.

Rochester, N. Y., U. S, A,
Anyoneinterested that ma,
e mato ofca LIGHT MATERIAL £33ty
tuted for celluloid or rubber in the manufacture of a
type surface plate for printing purposes, may find a
market for their producb b{vcommumwtin wtt,h
. . HIPPLE, ashington Boule-

vard, Chicago, 1L’

VELOCITY OF 1CE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demorstrating how and why it is that these craft
sail faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
To be had at this office and from all newsdealers.

TELEPHONES.

Receivers, $1 25 each.
All Parts of Receivers, Magneto Bells, Cords,
g Wire, etc. Complete Battery Phones, Private
Line and Warehouse Phones. Dynamo Motor
and Engine Castings. Electrical Supplies.
8F~ Send Stamp for New Catalogue.

PALMER BROS., Mianus, Conn,
BELL TELEPHONES ?eiﬁe%’gﬁ:’. Wire, and

all supplies for complete equipment of Tel ephone and

Telegraph lines. Send for descriptive price list, also Tele-

qrapg Manual and Catal 'REE. J. BUNNELL
, 16 CORTLANDT STREET, NEW YOR! RE.

nggs Patent Medicated HairCloth Lined
Y HARNESS PAD for sore
backs and necks on horses.
A sure cure. _An absolute
preventive. GEO. E. ELY

& CO., ROCHESTER, N. Y.

REFINING OF PETROLEUM OIL.—
An interesting description of the process of refining
getroleum as pmctlced at the various plants of the
tandard Oil Company. With 4 illustrations. n-
tained in SCIENTIFIC AMERICAN SUPPLEMENT. No.
944, Pricel0cents. To be had at this office and from
all newsdeulers.

KNITTING_MACHINERY.

Knitted underwear is in vogue. The best
machinery for its manufacture, such as

SHIRT MACHINES, SLEEVERS,

| H | M BAR STITCH MACHINES, etc.,
‘ are made by SCOTT & WILLIAMS,

Nm 2077 E. Cumberland Street,
Established 1865. Philadelphia, Pa.,U.S. A.

VOCAL PHYSIOLOGY AND SYSTEM-
atic Voice Training for the Prevention of Diseases of
the Larynx.—A valuable paper by J. Park, M.D.,
pointing out the importance of a systematic training of
the voice in public schools and colleges for the preven-
tion of some of the most prevalent diseases of the larynx.
Contamed in SCIENTIFIC AMERICAN SUPPLEMENT,
93 1. Pricel0cents. Tobehad at this office an
from all newsdealers.

GATES ROCK & ORE BREAKER

Capacity up to 200 tons per hoar.

Has produced more ballast, road
metal, and broken more ore t!
all other Breaxe s combined.

Builders of High Grade Mining
Machinery. Send for Catalogues.

i

CATES IRON WORKS,

5360 C So.Clinton Chicago
136 C, Liberty Btreet, New York.
287 C Franklin 8t.. Boston, Mass

JUST PUBLISHED. ’

Star * IIZaps

By Richard A. Proctor, F.R.A.S.
* % %

A series of twelve elegantly printed Maps of the
Heavens, one for every month in the year. Specially
prepared for use in North America. With descriptions
accompanying each map, giving the names of the prin-
cipal stars and constellations, showing their relative
positions at given hours and days of the month.

A most beautiful and convenient work, specially
adapted for the use of those who desire to acquire
A generaj knowledge of the starry realms.

To which ig added a description of the method of
preparing and ysing artificial luminous stars as an aid
in fixing in the mind the names and places of the
garious stars and constellations, by Alfred E. Beach.

Altogether this is one of the most popular, useful
and valuable works of the kind ever published.

One quarto yolume, elegantly bound in cloth. Price
R:2.50, postpaid.

MUNN & CO., Publishers,

361 Breadway, New York,

DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Common Sense Ear Drums
New scientific invention, entirely different.
in construceion from all other devices. As-
| sist the deaf when all other devices fail,
and where medical skill has given norelief.
They are safe, comfortable, and mvisib]e,
have no wire or string attachment,
for pamphlet. Mention this pape'r.
WILSON EAR DPRUM MFG. CO.,
LOUISVILLE, KY.

AMATEUR PHOTOGRAPHERS.

Finish your own photos. on Celerite Pa.per. Requires
no experience, long washings or expensive solutions.
Entirelﬁnew %'ocess Samples and full J)artlculars free.

CELE. R CO., cor, 26th and State Streets,
Gerald Bui]dmg, Chicago, Ill.

THE ATMOSPHERIC RAILWAY.—
Description of a project for rapid transit dating back to
the year 1848. A curiosity in the history of railroading.
‘With 6 11lustrations. ' Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No.9%22. Pricel0cents. To be
had at this office and from all newsdealers.

Drumin position.

, TELEPHONES

$1.25 Each.
WITH CORD, $1.50 EACH.

General Electric Equipment and Telephone
Supplies.

STANLEY & PATTERSON,
32 & 34 Frankfort St., New York.

DYNAMOS and MOTORS

We will lease you a 10 h. p. M otor or
a 125-light Dynam o for 27 months, for
&er month. You can then buy it

. . Other sizes on similar terms.

Hobart Elec. Co.. Middletown, O.
MIXING MACHINERY.

Latest Improved For all (/Purposes 150 different kinds
and sizes. J. H. 0., Cincinnati, Ohio.

Su USE GRINDSTONES?

If 8o, we can supply you. All sizes

mounted and unmounted. always

kept in stock. Remember, we make a
ecialtyof selecting stones for all spe-
cial purposes. §F~ dsic for catalogue

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

HEYSTONE NO.I

——

8,60

2 Irrespectlve
price,

= e Typewriter.  four Suecial
Standard Keyboard { complete Send 3 eemclnmnlﬂip ::r“Nowﬂm :toReaders of

writing ma-
chine made.

Perfect Manifolder.
Simplest, Strongest. 3

NATIONAL TYPEWRITER COo., £
23d and Arch Sts., Philadelphia, Pa. IHwnowurwaowne

Have you seen our ILLUMINATED COLOR WORK ?

‘National

hl'll'llll\l'lll'lllhllliihl ;
%Cut this out
fand send it
ém us and get

Scientific American.

MAKE YOUR-
SELF A

know how to read and write.

ENCE SCHOOL OF MECHANICS. Scranton, Pa.

MECHANICAL ENGINEER OR DRAUGHTSMAN;

Or qualify to take charge of or to superintend the manufacture of machinery, by de-
voting your idle hours to Home Ntudy by the method of THE CORRESPOND-
To begin, students need only
Moderate charges. Send for FREE Circular.

CAVEATS, TRADE MARks
COPYRIGHTS.

CAN T OBTAIN A PATENT? Fora
R[omlgt answer and an honest opinion, write to
& C0., who have had nearly fifty years’
experience in the patent business. Communica-
- tions strictly confidential. A Handbook of In-
formation concerning Patems and how to ob-
tain them sent free. Alsoa logue of mechan-
ical and scientific books sent,
Patents taken through Munn & Co. receive
gecml notice in the Scientific American, and
us are brought widely before the public with-
out cost to the inventor. This splendid fpa,per,
issued weekly, elegantly illustrated, has by far the
largest clrcula.tion of any seientific work in the
world. $3 a year. Specimen copies sent free.
a year. Single

Edltion monthly, $2.!

copies, 25 cents. E‘very number contains beau-
tiful plates, in colors, and photographs of new
houses, with plans, enabling builders to show the
latest dem ns and secure contracts. Address

MUN CO., NEW YORK, 361 BROADWAY.

R WIFE AL S AL

Buys our 2drawer walnut or oak Im.
proved High Arm Singersewing machina
[l finely tinished, nickel plated ,adsapted to light
W and heavy work; gununteed for 10 enrs; with
3 Au(omnlc Bobbln Winder, Self-Thrégiling Cylln-
4 der Shuttle, Self-Betting Needla s & complete
set of Bteel Attachments;shipped any where on
80 Day’s Trial. No money required in sdvance.
75,000 now {nuse, World’s Fair Medal awarded machine and attach-
ments. Buy from factory and save dealer’s and agent’s profits.
Cuf This Out and send to-day for machine or large free
FREE catalogue, testimonials and Glimpees of the World’s Fair.

OXFORD MF8. CO. 342 Wabash &ve. GHICABO,ILL,
TECHNICAL SCHOOLS: THEIR PUR-

pose a.nd Its Accomplishment.—By Prof. R. H. Thurs-
ton, gaper discussing the im ortanoe to the 12people
and to the nation of the introduction and perfection
of technical education in the United States, and its de-
velopment as a part of a state and national system.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT,
Nos. 934 and 9335. Price 10 cents each. To be
had at this office and from all newsdealers.

STEREOPTICONS.
MAGIC LANTERNS AND

ACCESSORIES,SEND FOR CATALOGUE

TO CHAS BESELERMaxer 218 CENTRE ST.
NEW YORK :

.

PILOCARPINE.—A VERY EXHAUST-
ive and valuable paper by D. W. Prentiss, M.D., glving
the physiological action and therapeutic uses of the
drug, with citations of cases of change of color of the
hair through its action. Contained in BCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 931, 932 and 933,
Price 10 cents each. To be had at this office and from
all newsdealers.

I-!NATGH cmcms BY STEAM
/ 3 Excelsior Incubator,

Simple, Perfect, Self-Regu-
ting, ousands

Circulars free,
Send 6e. for

UNIVERSAL POLYMERISM AND
Polysterism,—By Henry Wurtz, Ph.D. A discussion of
the subject of the liability of metals and all otherbodies
(both lignid and solid) to variations in density, a prin-
ciple of ghemistry which the author believes to be as
universal, as fundamental, and as important as any
other whatever. With a table of the minimum and maxi-
mum densities of fhe best known elements of matter.
Contained in SCIENTIFIC AMERICAN SUPPL.EMENT, No.
938, Pricel0cents, To be had at this office and from
all newsdealers.
[.‘0 SA LE.—A Diamond Drill with full outfit of
tools, for one-third its value. In fine order, Ap-

ply to G, T. WILLIAMS, CASANOVA, VA.
Bny the Hest.
EACH,
TELEPHON ES
"Conn,

COPE®....

CAVALGGUE

W& D.MOGEY.

BAYONNE CITY. N.J.

“THE DENSMORE”

___ is pronounced *‘ The World’s Greatest Typewriter ” by its users because of its

Stee]l C

Great Convenience and the Number of Bnds attained,
Light Key Touch, Base of Operation and Rapidity,
Wearing Qualities and the Provision for Good Alignment,
Compactness, Proportion, Finish and Beauty.

Recently adopted on com
just ordererlq hforl é;&e use of the Boston Globe. Twenty in use by the Carnegie
e

tition by the U. 8. War Department. Bighteen
Model contains strong new features that are attracting

much attention. Offices in all the principal cities. Pamphlets Free.
DENSMORE TYPEWRITER CO., 202 Broadway, New York.
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Time Tried and Tested and Endorsed the world
over as the Best and Cheapest on Ea

Single Buggy Harness, = -~ 5.95
Double Bugg{l arness, =« 13.70
Single Farm Harness, « - 17.67
Double Farm Harness, - 23.9

Top Bu - « @« a« « 5393
Bopll cgﬁl:,"

e e e ® };41.90
BoadWa.gon:s ----.... 43:50
%Vagon- (2 horse) - = 39.50

Fine 160 page Catalogue, free.
Wilber H. Marray Mfg. Co., Cincinnati, O-

THE MOON’S ACE.—BY G. K. GIL-

bert. An interesting sfudy of the origin of the features
of our satellite, crater characters, volcanic theory, tidal
theory, snow theory. meteoric theories, moonlet theory,
arched floors, distribution and overlap, sculpture, fur-
tows, Wargentin plateau, rills and rill plts. white streaks,
growth of the moon, age of the moon. ith 14 illustra-
tions. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 938, 939, and 940. Price 10 cents each.
To be had at thls office and from all newsdealers.

TOWERS a» TANKS

PATENT SECTIONAL

ALL IRON TOWERS

of 4 and 122 Columns, for

Water Works, Cities, Towns and Manu=
factories.

PLAIN, ALL WOON TOWERS.

ELEVATED TANKS
for Automatic Fire Sprinkler Plants.

Manufacturers of Iron and Steel Tanks.

Louisinna Red Cypress Wood
Tanks a Specialty.

W. E. CALDWELL CO.

219 E. Main Street, i
LOUISVILLE, KY,, U.S. A.

C (lN = U L’l‘A T I()N INVENTORS.

Fxpenmenta] work of every description. Automatic
machinery designed and built. S}()and for circular.
ALTBY MFG. CO Brooklyn, N. Y.

AB
M FINE TINNING 50
JTHO

SDEVUNB(CO FINISHING . NN
LEHIGH AVE. % AMERICAN.ST. PHILA, e "D

)

AND FINE GRAY IRON ALSO STEEL
CASTINGS FROM SPECIAL

Perfect Newspaper File

The Koch Patent File, for preserving Newspapers, Mag-
aziues, and Pamphlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplled for the low price of $1.50 by mail, or $1.25at the
ce of this Rer Heavy board sides; inscription
@ SCIEN TIKIC ICAN” in gilt. Necessary for
every one who wishes to preserve the paper. Address

MUNN & CO., Publishers SCIENTIFIC AMERICAN
$20 TO 860 SAVED ON NEW
ICTYCLES

Agents
Wanted

8126 high grade Safety
050, Ql()\; pneu 660; 840
A A e

ICE-BOATS-THEIR CONSTRUCTION

and Management. With working drawings, details, and
directions in full. FKour engravings, showing mode of
construction. Views of the two fastest ice-sailing boats
used on the Hudson river in winter. A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

Sound Dises are invisible, and

comfortable. Relieve more cases of

Send Samples for prices to the Curtis
Automatic Machine Screw orks,
03 Court St., New Haven, Conn.

than all devicesin the world. H. A.
Wales, 633 Ashland Block, Chicago.

For INCUBATORS and
Moisture Gauge SIGK RUUMS.

or Weather Indicator. Mailed, $1.00.
CHICAGO GAUGE MFG. CO., Chicago

UNDERGROUND ELECTRIC RAIL-

way.—A condensed account of the City & South London
Railway, showing its essential features and giving some
of ;he more important of its details. With one illustra-
tion. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 935. Price 10 cents. To be had at this
office and from all newsdealers.

N

IMAGIC e TR

STRUCTURAL & ORNAMENTAL
[RON ;STEEL WORK FOR BUILDINCS, LAWN FENCES
STABLE FITTINGS GREY IRON CASTINGS MEDIUM &
HEAVY WEIGHT TO ORDER CAST WASHERS, BENT & FORGED STRAPS
&'STIRRUPS FOR TIMBER STRUCTURES, R.R TRESTLEWORK,E tc.
SNEAD 3 BIBB, 711 - 147" ST. LOUISVILLE KY.

merican

The §cientific merican
PUBLICATIONS FOR 1894.

The prices of the different publications in the United
States, Canada, and Mexico are as follows:
RATES BY MAIL.
The Scientific American (weekly), one year -
The Scientific American Supplemeut (weekly), one

$3.00

yedr, - 500
The Scientific American, Spanlsh Edlt,lon (month-
y). one year, - - - - - 300
The Scientific American Arehltects and Bulldere
Edition (monthly), one year, - - - 250
COMBINED RATES.
The Scientific American and Supplement - - $7.00
The Scientific American a.nd Archltects and Bulld-
ers Edition, - - -
The Scientific Americs,n, Supplement and Arohl-
tects and Builders Edition, - - - - - 900

Proportionate Rates for Sixz Months.
This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York,
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“WMovertisements.

ORDINARY 'RATES.

Inside Page. each insertion, - 75 cems a line
Back Page., each insertion, = - $1.00 a line

§F~ For some ciasses of Adver isements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notiee shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as enrli

as Thursday
morning to appear in the following wee

’s issue.

implics BEs ﬂ"d stand for

date bcy

Our
94 hne awas
txon\aISO Catalo;vans YOUr jnepe..

an up-tq. ]

T———

OVERMAN WHEEL ¢o,

BOSTON
NEw yoo . TTILADELpy
W YORk, crre 1A,
AGO,

DE
SAN FRANCISCQ_

DETRorY,
NVER, g

DO YOU WQ)!I;RA PICTURE
FAMOUS ‘999’ ENCINE?

Send 50 ¢ nts (stamps will do) for our fine copper-plate TRANSPARENT
pictare (14x28), showing all parts INs1DE and oUTSIDE, all namedand
numbered on satin paper, {o fP r frumng Educational, beautiful, cor-
roct.—! st., Now York.

OOLD FORGED PRODUCT.

“Rowers' Drive Screw.”

Patented May 10, July 5;%,71'888,
July 19, 18%2.
It will turn like a screw
into wood when driven
It is with'a hammer, and

cheaper than
a common 8Crew,

and, being cold forg-
ed, the entire surface
has a metallic skin.

For applying steps to Elec-
tric Light Poles, it has no supe-
rior.

fibers of the
wood.

¥ Send for samples to

AMERICAN SCREW CO.
PROVIDENCE, R. I.

1£t0 50 H. P, 'I‘HE Motorof 19 Gentury

Can be used any place, to do any
anad by an; (me. No Boil-

er! o Fire! No.Steam} No

Ashes! No G:l(l’fes' No

neer! A perfectly safe M T

forall plwes and purposes. Cost

er. For circul ete., address
Charter Gas Engine Co,
P. 0. Box 148, Sterhng, J§1

" Eoowor

ln.rn
ﬁmmcm BAFETY.

The

American
Bell Telephone |
Company,

125 Milk Street,
Boston, Mass.

P o

This Company owns Letters-
Patent No. 463,569, granted
to Emile Berliner Novem-

i ber 17, 1891, for a combined
Telegraph and Telephone,
and controls Letters-Patent
No. 474,231, granted to
Thomas A. Edison May 3,
i 1892, for a Speaking Tele-
graph, which Patents cover
fundamental inventions and
embrace all forms of micro-
phone transmitters and of
carbon telephones.

st 2o Y ST SR SR RS S S S

s sl mat bavak the |

THe TaNITE Co.
Stroudshurg, Pa.

NEW YORK. CINCINNATI
SPECIAL INDUCEMENTS
Suited to Our Stock and the Times.
10 pound Tins a Specialty.

<EMERY -

COVERINGS.

NON-CONDUCTING COVERINGS FOR sr ANDHOT WATER PIPES BOILERS Erc.

READILY ATTACHED OR REMOVED BY ANY ONE 0%9 ASBESTOS BOILER COVERINGS
WE ARE PREPARED TOTAKE CONTRACTS FOR APPLYING STEAM Pi PE AND BOILER COVERINGS IN ANY PART OF THE UNITED STATES..

HNJONNS ISBESIOS NILLBOARD. SHEATHINGS. BUILDING FELTS. FIRE PROOF PAINTS. L1QUID PAINTS, ASBESTOS ROOFING.Etc.

" H.W. JOHNS MANUFACTURING COMPANY;
87 MAIDEN LANE. N.Y-CUERSEY CITY. CHICAGO. PHILADELPHIA, BOSTON: LONDON

wes o s NODAKS =

SEWING MACHINE
and other Light Machinery.
A week’s work e in a day.
No Plumbing Required.

Eastman Kodak Company,

No. 1, 5-ln wheel, Sg
Prtenten Avrizts, 185, . §’ 184n. < 10 %g%éffe.% Rochester, N. Y.
¥ Write for descrip-‘ 1-2 to 5 horse power, 30

tive circulars.

Delivered freeon 'recewt of price

THE MODERN ICE YACHT. — BY

Geo. W. Polk. A new and valuuble paper, containing
full, practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms.
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
cents. To be had at this office and of all newsdealers.

AEE“I&!&NWD ror FINE TOOLS INEViRYsy0p,
" C.H.BESLY & CO.

CATALOGUE
CHICAGO, ILL.U.S.A.—

LOVELL DIAMOND CYCLES

HIGHEST GRADE. FULLY WARRANTED.
Vor Nen or W omen__«
~agm——"Poys or Girls,

JOHN P. LOVELL ARMS GO.
Manufacturers, BOSTON, MASS.
Popular Prices. Catalogue Free. Agents Wanted.

Does the work of six.
Costs 5c. a day to hent.
No extra fixtures required
Finely nickel plated,
Delivered free on receipt o,f price.
Send for descriptive circulars.
THE BOLGIANO .
WATER MOTOR CO.
415 Water 8t.,Baltimore,Md.

Bolgiano’s Perfection GasIron, Patent applied for, 1894

.. Price $115.

Light Roadster,

Fulton Foundry and Machine Works

21 FURMAN STREET (near Fulton Ferryy, BROOKLYN, N.Y.

@—FINE MACHINERY IRON CASTINGS—=®
Tool and Pattern Making, General Machinists, Die, Press and Interchangeable Work,
Plain and Ornamental Japanning. Sewing Machine Needles (B N W Brand).
— E. B. WILLCOX.

TELEPHONE, BROOKLYN 1413. —— CABLE ADDRESS: EDWIN B., BROOKLYN.

Illustrated with en- |

ASH PAI1D for all kinds of good Second-hand
Iron and ood-Workmz Machinery.
Yo A ddress W. P. DAVIS, ROCHESTER, N.

ALUMINUM §25% feaski slte:

uantity at low price.
Co.,Syracuse, N.Y

ALso. mrrsl-rs
AT _RIGHER COST

lESTDuAerYA g
LOWEST COST

The Tubing
Used in
 Columbia

$ Bicycles

and the structure of a fine bicycle
is chiefly tubular,— is of the finest
steel, cold drawn and seamless.
The cold drawing process insures
the greatest amount of toughness
and stability, and, although the
process by which we make our
own special tubing is expensive,
no question of expense is ever
allowed to enter into the construc-
tion of a Columbia.

{ POPE MF@. CO., Boston, New York,
Chicago, Hartford.

b Our descripti e catalogue for 1894 will
< interest every contemplating purchaser of
) & bicyele, ee at Columbia agencies, or

‘5 mailed for two two-cent stamps.
£
Wanted 50,000 Sawyers

SAw and Lumbermen to SAws

send us their full address for a copy of Em- !

A A AN

erson’s Book of SA W, new 1893 edi-
tion. e are first to introduce NATURAL

GASs for heating and tempering Saws with
wonderful effect upon im roving their qua-

and toughness us to_reduce

s gzces Address N, SMITH
To. Aimited). Bonver Ealls. Do

WELL DRILLING MACHINERY,

MANUFACTURED BY
WILLIAMS BROTHERS,
ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,
with steam or horse
power. .

. Send for
FCatalogue.
ADDBESS

% Williams Brothers

ITHACA, N. Y.

’| SCIENTIFIC AMERICAN SUPPLE-

MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of

- NEPERR PRPER.

A'New Printing-Out Ready Sensitized Paper.

PERMANENT PRINTS, Better Results, Easier Obtained. No Ice, No Hot
Wa eatment, No Lead Salts, No Alnm or other hardeners endangerin,
the durnbili dy of the image. Extrenfe simplicity of all operations. Printed, toned,
and mounted in less time and with less trouble than any other pa) Does not
bronze and does not fix out. A paper for all climates and all seasons., i)edl stand a hot
water test of 100° F. and will behave just as well in ice cold rwater. Has none of the defects

OBfr its- rlvals. §*~ Write for free sample sheets. Ask for prices of our Special
Foraas by aeaters.  Nepera Chemical Co., Nepera Park, N.Y.

G““s WATCHES

num tate the name of our Manager,

0SS (fonner n 29 Oliver Street), will mean

rlee. and & ?uare l)eal. Send two«nt

ORI IE A TG Aeas
BOSTON, MASS.

NICKEL

AND
ELECTRO-PLATING
Apparatus and Material,

THE
Hanson & VanWinkle Co.
Newark, N. J.
81 L1BERTY ST., N. Y.
23 8. CANAL Smnm',
CHICAGO.

i&'“‘;‘x’ o pane
ention paper.
OMP.

ANY, 055 Oliver Street,

improvement on
Our Little Wonder, of
whicu over1000arein use

F YOU HAVE ANY SMALL ARTICLES

in Brass or Iron that you want manufactured
in quantities, write to THE JoNEs Bros. ELEC-
TRIC CoO., 28-30~32 West Court St., Cin’ti, O.

VEGETABLE PARCHMENT.—A VAL-

uable paper on the prope ties, uses and manufacture of
this product Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 945, Price 10 cents. To be had at this
office and from all newsdenlers.

—» THE ELECTRIC STORAGE BATTERY CO.

SOLE MANUFACTURERS OF

THE GHLORIDE R CCUMULATOR.

Elements of all sizes, from 100 up to 10,000 watt-hours capacity each
CENTRAL STATION INSTALLATIONS.
Electri¢ Launch Equipments H 'l‘elefraph , Phonograph, Surgical,

all special cell;
DREXEL BUlLDING, PHILADELPHIA, PA.

IFBLECTRIC ¥ MOTORS

FOR MILLS, FACTORIES, SHOPsS, ETC.
Our Electric Motors received the Highest Awards at the World’s Fair. ‘Write for our Illustrated Folder.

GENERAI: ELECTRIC COMPANY

MAIN OFFICE Sch Pl{Ié\TC]lg A{J SALIE;‘I? S0 FHCE;Q t..
....................... enecta y . jummer Stree
44 Broad Street.. w Y 509 Arch Street.....
M(madnock Building. . 401-407 Sibley Street
West Fourth Street 1333 F Street, N. W..
qi‘_ntable Buil L )&+ T S anta, Ga. Masonic Templ
irst .8an Francisco, California Front and Ankene
For all buslness outside the U S. and Canada, address Thomson-Houston International

TRACTION
CELLS &
Specialty.

.. Boston, Mass
....... - York.
.Cincinnati, O.

A

For : Canadian éeneml Elect ic Co., Ltd., Toronto, Canada.

© 1894 SCIENTIFIC AMERICAN, INC.

{ struction of every part of these vehicles.

he Y-

Y
FOUNDERS AND SMELTERS.

ROWN BRONZE ,PHOSPHOR BRONZE
MANGANESE BRONZE,GUN METAL AND BRASSH
HEAVY CASTINGS A SPECIALT Y.
MAKERS OF WHITE BRASS & LINING METALS.

MANUFACTURE OF BICYCLES.—A
very comprehensive article giving the details of eon-
With 15 en<
Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 908. Price 10 cents. To be had at thix
office and from all newsdealers.

OILWELL SUPPLY 6

91 & 92 WATER STREET,
PITTSBURG, PA.
Manufacturers of everything needed for

ARTESIAN WELLS

for elther Gas, Oil, Water, or Mineral Tests

Boil ers,kngines, Pipe, Cord
Drilling Tools,
B catalogue,
count 8

gravings.

ete. lllustmat%d 7
Kuce lists, and dia- >
ts on request.

RECENTLY PUBLISHED.

Our new catalogue containing over 10 pages, includ-
ing works on more than fifty different subjects. Will be
mailed tree 1o any address on appiication.

MUNN & C0., Publishers 8cientific American,
361 Broadway, New York,

Parsons Horological Institute.
earn the Watch Trade

Engraving and Jewelry Work.
PARSONS, IDE & CO. &5 Circular free.
302 Bradley Ave.,, PEORIA, ILL.

If you want the best Lathe'and Drill

WESTCOTT'S. |
N\ Strongest
Grip, Great- s
est  CapacityQ
and Durabil- =
X ity, Cheap and Accwrate.
Westcort Chuck Co., Oneida, N. Y., U, 8, A,
Ask_for catalogue in English, French, Spanish or German,
FIRST PRIZE AT COLUMBIAN ]?:xposmmN, 1898,

PRINTING INKS.

The SCIENTIFIC . AMERICAN is printed with A
ENEU JOHNSON & C g‘ent h and Lo (igm:sd
Sts., Philadelphia, and 47 Rose St ;opp. Duane, New York






