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THE NEW STEEL FLOATING DERRICK AT THE
BROOKLYN NAVY YARD.

We illustrate herewith a new steel derrick of great
lifting power, recently constructed for the United
States Navy Yard, Brooklyn, N. Y. It was built
by the Pusey & Jones Ship Building Company.
Its calculated and allowed lifting power is 75 tons,
making it rank among the most powerful of the float-
ing derricks in this harbor.

The structure is carried upon a pontoon, rectangular
in shape, 60 feet wide by 63 feet long. The pontoon is
divided into compartments, access to which is had
through hatches or maunholes, and is ballasted with 22
tons of cement ballast ; the steel weighs in itself 70
tons. The superstructure is placed upon the long axis
of the pontoon, and is a little advanced toward its front
edge, in order to give the boom a greater reach. Atits
rear ernd there are five tanks for water ballast, and
since its cowmpletion two auxiliary water tanks have
been put in on each side. The object of these tanks is

to afford a counterballast during heavy lifting opera-
tions. In the pontoon is established a powerful pump
with 6 and 8 inch connections, that can empty all the
five main ballast tanks in half an hour. A couple of
fire hose connections are provided, so that the pump
can be used in an emergency as an auxiliary fire en-
gine.

The tower is built of steel I beams and rods aund
contains 63 tons of metal. The base ring on which
it stands rises 4 feet from the deck. Measured on
the slope of the main struts, the length is 58 feet 8
inches to the first platform, termed the ecrow’s nest,
upon which the base of the king post rests. The
struts ce1tinue above this until they reach the crown
casting. ‘The king post is 65 feet high ; 14 feet 7 inches
from its base it passes through the ecrown casting. Just
above the erown casting the front and back boons are
connected toir. The back boom isa box girder made up
of plates and angle irons, and is 2 feet square, weighing
6% tons. The two members of the front boom are

1614 inch I beams, spaced far enough apart for the
sheaves and tackle to work between. The object of
the back boom is simply to afford a point of attach-
ment with advantageous leverage for the back stays.
These may be fastened at one of two points. As
shown in the drawing, they are attached to what is
known as the ball carriages, that work upon a circular
railroad that runs around the base ring. When thus
connected the boom can be swung around, the ball car-
riages traveling around the base also. For very heavy
lifting the back stays are disconnected from the ball
carriages and are secured upon turn buckles placed
upon the after edge of the pontoon, thus increasing
their power, but at the same timme preventing the boom
from being swung.

The upper surface of the members of the main
boom has planed upon it sliding ways for the carriage
which supports the sheaves. This carriage bears two
lifting tackles. Oue is a gantline or single fall, for light
work ; the otheris a 16-fold purchase, for heavy lift-
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ing. At the end of the boom stationary sheaves are
secured, and tackle is provided fordrawing the sliding
carriage in and out, according to requirements. In
order to rotate the beam, a single line of steel rope is
carried around the base ring bearing against a number
of rollers set vertically. The ends of the rope are se-
cured to the ball carriages at the end of the back stay.
These ropes enter the engine room, and are carried to
a windlass drum, and being pulled one way or the
other draw the ball carriages around the base ring and
cause the boom to swing as desired.

All tackle is carried to one main hoisting engine
placed upon the deck of the pontoon in the engine
house. 'I'his engine has two cylinders 8 by 14 inches,
and by a system of worm gearing and clutches actu-
ates any of the different windlass drumsrequired. To
give some idea of the size of the parts, it may be men-
tioned that the hoisting gear alone weighs 134 tons;
that the lower main hoisting block, with its eight
sheaves, each 26 inches in diameter and working on a
214 inch steel pin, and receiving 1/ inch steel wire
rope, weighs 2,000 pounds.

As regards bearings, ball bearings are used at three
places. One, as just mentioned, at the foot of the back
stay, another at the foot of the king post, and another
upon the crown casting directly under the booms. The
sheaves in all the blocks have plain brass bearings.

Two windlasses are established upon the deck of the
pontoon outside the house, and are driven by a Man-
ton steam-capstan engine. These are useful in moving
the pontoon and in many operations on shore or on a
ship’s deck.

The load limit is as follows : With the back stay se-
cured to the after edge of the pontoon, 7 tons can be
lifted with the sliding carriage at two-thirds the length
of the boom, and at full boom length 50 tons can be
lifted. With the back stay brought into the ball car-
riages at the base of the tower, 30 tons can be lifted at
two-thirds boowm length and 30 tons at full boom length.

The derrick is in constant use putting in and taking
out boilers and machinery in general. The engraving
shows it in position for working upon the United States
steawmer Boston. In the background, to the left of the
picture, is seen the old stationary derrick, now little
used. This had a capacity of 60 tons, and in its day
was one of the great derricks of the country. The new
system favors a lesslofty superstructure, in order to se-
cure greater strength.

-—

Miscellancous Notes,

What part of the New World did Columbus first set
foot upon ? has long been a much disputed question,
and added importance now attaches to the subject
froin the fact that Castelar and other Spanish notables
are proposing to make a combined voyage of vessels
from the Old World to the New in September and
October, 1892, as a feature of the honors to be paid to
Columbus. Gov. Blake, while Governor of the Baha-
mas, a few years ago, made several cruises among the
islands of which he had official charge, for the express
purpose of studying this question. With the log book
of Columbus to guide him, he followed the explorer’s
course as nearly as possible. A draughtsman sketched
the outlines of the various shores, and the governor’s
wife made water color drawings of the scenery. He
also studied the dangerous currents against which the
early explorers had also to contend. By a process of
elimination, one after another of the islands was reject-
ed, as failing to fully satisfy the description given by
Columbus, while Watling’s 1sland wholly agreed with
it. It had the lake in the center, the fertile soil, the
veef encircling it except at the capacious harbor with
its narrow entrance, and the bluff hard by. Such an
independent study, together with the conclusions of
the geographers who had not thewmselves seen it, en-
titles Watling’s Island to be definitely considered as
the spot seen when the joyful cry of ‘““Land!” was
raised, and indeed it has been officially named San
Salvador, although many authors have heretofore
called Cat lsland San Salvador.

A curious incident in connection with the recent
launch of the Royal Arthur at Portsmouth, England,
is made the subject of a sketch by a London 1llustrated
paper. No sooner had the water become quiet after
the vessel left the ways, than numerous small boats ap-
peared upon the scene, and their occupants, equipped
with a variety of long-handled scoops, began to collect
the grease floating upon the surface, and which had
been used to insure the slipping of the vessel smoothly
into the water. It issaid that several hundredweight
of grease had been employed for this purpose, and the
thritty boatmen would undoubtedly be able to dispose
of their unique variety of flotsam for similar dockyard
service in the future.

e

MR. RENARD, the distinguished French aeronaut, is
building a new dirigible air ship of over 3,000 cubic
yards capacity. It is said that the motor is made
of aluminum and operates perfectly. The balloon will
soon be finished and will be tested shortly. It will
leave Meudon and maneuver between Versailles and
Paris.
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THE GREAT GUNS OF THE JAPANESE NAVY.

The attention of naval and military authorities has
been strongly drawn of late to the remarkable differ-
ences in the effective power of the heavy guns of
English make and those of the French.

The 110 ton guns of the English navy, constructed at
immense cost, represent the latest and most formidable
type of armament which Britain has produced. If
the calculations of the makers could be realized in
practice, the power of these guns would be astonishing.
They are 43 ft. 8 in. long, 1614 in. bore, intended to
sustain a charge of 960 1b. of powder, carry a projectile
of 1,800 1b. with a muzzle velocity of 2,128 ft. persecond,
equal to penetration of almost 34 inches of wrought
iron. Several trials of these guns have been made with
charges much below the maximum, and in every in-
stance the guns have been so much injured as to
render it dangerous to subject them to full tests. The
latest trial was that of the 110 ton gun of the war ship
Sans Pareil, at Shoeburyness, with a moderate charge
of powder. The result was the bore of the gun was
found to have drooped and also to have become later-
ally deflected. This is much to be regretted, for the
gun is a magnificent specimen of mechanical construe-
tion.

In France the great company known as the Forges
et Chantiers de la Mediterranee, at Havre, under con-
tract with the Japanese government, have produced
some large Canet guns for the war vessels of that na-
tion, which must be conceded to stand at the present
time in the front rank. Japan may be said to beat
the world in the actual power of her heavy guns.
They have been subjected to the severest tests, no ex-
pense having been spared in these trials to render them
sure and effective. Each round fired cost $2,000, and
sowme $40,000 in all were spent for the purpose. These
guns weigh 66 tons, 1234 inches bore, 41 feet 8 inches
length, maximum weight of projectile 1,034 pounds,
powder charge 5622 pounds, muzzle velocity 2,262 feet
per second, penetration of wrought iron 4516 inches.
Maximum range over 13 miles. Twenty rounds were
fired without the least injury to gun or carriage.

These are wonderful results, and show that the
French makers have advantages above all others.

-

THE FALLING OFF IN SPEED OF OUR WAR SHIPS.,

Concerning this subject we recently presented the
views of the Secretary of the Navy and of Mr. Charles
H. Cramp. Our representative lately called upon Mr.
J. Taylor Ganse, president of the Harlan & Hollings-
worth Company, with reference to the same subject,
who said :

** It is a fact, and to some people it seems to be a re-
warkable one, that the vessels of our new navy when
in ordinary every-day service fall off in speed from the
high standard set up on the occasion of their trial trips.
And many critics of the newnavy, when they comment
on this fact, speak of it in a deprecatory tone, and in-
sinuate that there is sommething wrong with the archi-
tecture of the vessels or with the engines or with the ef-
ficiency of the crew. Well, to my mind, there is nothing
easier to explain than this. And this is just asit should
be. There is no defect in the architecture or engines
of these vessels, for in my opinion the cruisers and bat-
tleships recently handed over to the United States gov-
ernment are fully equal in sea-going qualities and gene-
ral efficiency to any vessels of their classes ever built
for any nation in the world. There are three very sim-
ple and, it seems to me, obvinus reasons why these
vessels do not maintain their trial records :

First. The object of putting a vessel through a
trial trip is to see what the utmost speed is which that
vessel can possibly attain. It is not in actual service.
The contractors seein the horizon one little word, speed,
and with that before thewm they shape their course.
Theyareon dress parade, and the every-day regulation
incidents, such as heavy guns, ammunition for the
guns and for the hungry crew, appliances, etc., are laid
aside. It is now or never with the builders. But when
it comes to ordinary running, the circumstances are
changed. The vessels are laden with guns, with pro-
visions, and with all the necessary outfit for a long
voyage. All of this means weight; and with this
enormous additional weight she puts to sea, with her
decks nearer the surface of the water, and with a con-
sequently augmented displacement. But this makesit
more difficult to propel her through the water, and her
speed must therefore suffer.

Secondly. An iron bottomm when exposed to sea ser-
vice for any length of time begins to foul, to accumu-
late vegetable growths, and the longer a vessel is in
the water the greater will be this growth, and conse-
quently the greater will be the deterioration in speed
from that of the trial trip, when the bottomn was clean
and free from anything that would retard the speed of
the vessel. This retardation in cases where a vessel
has been in the water for a month is immense, and this
one 'act alone would be enough to cause a great fall.
ing off in speed. In fact it is not too much to say that,
all other things being equal, a vessel with a clean bot.
tom can make a speed of twenty-tive knots in the rame
time it would take a vessel with a foul bottom to make
ten Knots.
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Thirdly. The two foregoing reasons are sufficient to
explain why the government cruisers do not maintain
their trial speeds. The third reason why they do not
do this is because they certainly ought not to do it. The
most industrious day laborer will not perform much
more work than his fellows, for the reason that he will
gain nothing thereby and further labor would be
energy misdirected. And so it is with the government
cruiser. There is positively no reason why these ves-
sel should be constantly kept up to their maximum
speed. Nothing is gained by it. One such trial is
enough to demonstrate what the vessel is capable of.
Any more would be a gross extravagance of fuel, and
would lead to a strong demand for retrenchment in the
government service. In short, the question may be
summed up thus: With foul bottoms and heavily
laden hulls and decks, the navy department could not,
if it would, keep the vessels up to the trial records, and
because of the enormous but necessary consumption of
coal the department would not, if it could, because no
useful purpose would be served thereby.

The second reason I have given for the retardation
of speed, namely, the fouling of the bottowms, is one of
the great difficulties with which the navy has to con-
tend. Many experiments have been tried for the pur-
pose of obtaining a remedy, but, as yet, no success has
been reached, and the man who does succeed in dis-
covering or inventing a preventive of this animal
growth will achieve large fortune and everlasting
fame. This is certainly a large field for the labors of
the inventive and scientific genius of Awmerica. The
only process that has been tried thus far with any sue-
cess is a very expensive one, and the government has
not as yet seen fit to adopt it. The process is applied
when the vessel is new, and consists in planking the
vessel’'s bottomn with wood and thoroughly -calking
the seams. If the vessel is now sheathed with yellow
metal, she is good for a two or three years’ cruise with-
out much danger of her bottom becoming foul. Naval
vessels are not alone subject to this difficulty. The
transatlantic passenger steamers, if they were not
taken out of the water at short intervals and tho-
roughly scraped aud painted, would also fall off in
speed and efficiency from their initial performmance.
The power in possession of these steamers would have
a great advantage over its enemy in the event of a
naval war, and it is for this reason the British govern-
ment adheres to the policy of subsidizing passenger
lines, that it may on the outbreak of a war convert
the ocean racers into gunboats, to be used in cominerce
destroying; and the United States will never have a
merchant marine from which to recruit a naval estab-
lishment until it also assists in subsidizing fast steam-
ships for carrying the mails.

But we are not so badly off regarding cowmerce de-
stroyers as some critics of the navy pretend. If war
were at hand, it would be the work of a short time to
thoroughly overhaul our cruisers. One great trouble,
however, is our lack of efficient sailors to man the mod-
ern ships. We have no merchant marine, and, there-
fore, no source of supply ; and this is another reason
why the United States should subsidize steamship lines.
The class of vessels which our navy most needs is bat-
tle ships. Cruisers will certainly play an important
part in the next naval war; but we also need a good
fleet of battle ships for the heavier work. The torpedo
beoat will render satisfactory service in coast defense,
but will play rather an indifferent part at sea. In view
of the rapid detervioration of metal sheathing, it has
been suggested that we return to wood for construction
purposes. But the greatest obstacle to this is the fact
that wood could not stand the strain of the heavy ap-
pliances on board modern ships, and the vessels would
not probably hold together one year.

The proposition that the new cruisers be employed
in carrying the mails in order to keep them up to their
maximum efficiency is not a good one, for the reason
that it would make against efficiency and economy.
It would be highly extravagant to carry the mails in
governinent vessels at an expense of $500 when the
same service now costs the government $100. This in-
cessant activity on the part of the cruisers would also
resultin the deterioration of the engines.

It hasbeen urged that the coal bunkers of the new
cruisersare not of sufficient capacity. This is not a
fact. The so-called falling off in speed from the trial
is not due to any lack of coal, but to the reasons I
have given above.

—_— .t —
Remarkable Storm in England.

A great storm, strongly suggestive of the memorable
blizzard at New York in March, three years ago, swept
over the south of England on March 9. Heavy snow
fell, and the wind blew with almost hurricane violence
over a section which extended from St. George’s Chan-
nel to the North Sea. In London, the great Covent
Garden market was almost deserted, the market
wagons bringing supplies not being able to reach their
stalls, and for a few hours there was a short supply of
milk and vegetables. Many of the law courts had to
suspend business, the judges not being able to attend.
All the railroads on the south coast were more or less
blockaded by snow, there being many casesof se-

vere suffering from the consequent forced detention.
The channel steamer Victoria plying between Dover
and Calais, which usually makes the passage in about
forty-five minutes, required eighteen hours, during the
height of the blizzard, to cross the ‘silver thread” of
water separating England from France, the officers
losing their bearings and the vessel being obliged to
anchor. Such severe weather is far more unusual in
England than it is in this country, at even a much
wore lower latitude, but previous accounts have shown
that the past winter has been a remarkably severe one,
not only in England, but throughout Europe, heavy
snows having fallen where snow had been almost un-
known for many years.

<O
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Laying Water Pipes across Rivers.

At a weeting of the New England Water Works As-
sociation, Boston, Mr. Gowing read a paper on the best
means of laying water pipes across a river, whether on
the bed of the river or across a bridge, referring to sotne
8 inch pipe laid under water at Skowhegan, Me., under
his direction.

Mr. Holden, superintendent, Nashua, N. H., spoke
of some 700 feet of pipe which he was going to lay
across the Merrimac River. He proposed to carry this
over a bridge, and to use wrought iron or steel pipe.

Phinehas Ball, of Worcester, Mass., gave an account
of laying certain water mains for the Springfield, Mass..
water works in 1874. It was necessary to cross the
Chicopee River at a point where there was a rapid fall.
On either side an abutment was built, making a span
of 178 feet. Two 24-inch mains were made of 3§-inch
boiler iron riveted together, and placed in position so
as to form the upper chords of a bridge between the
abutments. These pipes had expansion joints at each
end. Water was let in during the latter part of De-
cember, 1874, and although the pipes were without any
covering whatever, no trouble was experienced from
freezing. Another similar case, at New Haven, Conn.,
was referred to, where, although the pipes were sus-
pended under the bridge, they were entirely indepen-
dent of it. At Greenfield, Mass.,, a number of years
ago, some 8-inch pipe was laid down a ravine or nar-
row gorge, partly on the rocks and partly on iron sup-
ports, and, although in use for six or seven years, and
exposed to the weather without any covering, there
was said to have never been any trouble from freezing.
In such cases, and those under consideration, Mr. Ball
recommended wrought iron or steel pipe.

In the discussion Dexter Brackett said that whether
a pipe should be laid under or over a stream depended
on the temperature to be met with. Referring to a 16-
inch pipe supplying the whole town of Everett a few
years ago he said that it was frozen so!id, although
for several years it had given no trouble. This pipe
was not boxed in. To prevent freezing, Mr. Brackett
thought that more dependence could be placed on a
tight air space than on bozxes filled with sawdust or
similar material. Incertain cases he had double-boxed
the pipes and filled in the space between the boxes
with coal tar asphalt, so as to make an air-tight cover-
ing for the pipes thewmselves. In considering the ques-
tion of a pipe over or under a streaw, it should be re-
wembered that the pipe over the stream is more acces-
sible to the superintendent in determining leaks, etec.
Mr. Jones, ex-superintendent Boston water works, re-
ferred to the severity of the winter of 1875, when the
city had ten or fifteen streets opened to take care of
frozen water pipes. During that winter 5.000 feet of
service pipes were frozen. Of this length 2,000 feet
could not be reached until the spring.

—_— —t-——
The Gramophone.,

In the SCIENTIFIC AMERICAN of July 19, 1890, we
illustrated and described this interesting form of
speaking and recording apparatus, the invention of
Mr. E. Berliner. Since then he has made several im-
provements. In a recent address before the Awmerican
Institute of Electrical Engineers he said:

One of the mechanical curiosities of the gramophone |

is the fact that the etched record itself is the screw
which propels the diaphragm from periphery to center,
for the stylus resting in the groove by gravity or slight
pressure not only is vibrated, but following it and be-
ing able to move freely, is led along to the center and
to the end of the etched record automatically. This
places the gramophone reproducer in the realm of ex-
trewe simplicity, and beyond the necessity of repair
under ordinary every-day conditions.

The possibilities of extending the gramophonic prin-
ciple are, perhaps, more noteworthy than its present
development. The disks can be easily duplicated, and
at the first exhibition in Philadelphia I showed an
electrotype copy of a 12 inch disk which sounded pre-
cisely like the original. Since then, I have also sue-
ceeded in making talking copies by pressing a matrix
into molten glass, but the matrix being of copper, the
glass used to stick to the form, and warped the glass
copy. I am assured, however, that whenever I shall
furnish a steel matrix, the perfect copying in glass will
be entirely feasible. That such steel matrices can be
made is not doubted by those familiar with the art of
transferring lines, and then etching the same.
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We may then have dinner sets, the dessert plates of
which have gramophone records pressed in them, and

'which will furnish the after-dinner entertainment when

the repast is over. Gramophone plaques with the
voices of eminent people will adorn our parlors and
libraries.

Very successful copies have been made in celluloid
from electrotype matrices, and such celluloid copies are
particularly free from all frictional noise, provided the
celluloid is pressed hard, and of well-seasoned material.
Gramophone records have been printed, and such prints
have been photo-engraved, and the copy thus obtained
sounded precisely like the original.

The work of gradually bringing the gramophone up
to the present state has been exceedingly tedious.
Working out telephones or transmitters is child’s play
in the face of the traps and Jack-o’-lanterns which be-
set the experiments with talking machines. The size,
form, and material of the mouthpiece, the density,
length and diameter of the speaking tube, the size,
thickness and material of the diaphrags, the tension,
temper, and thickness of the springs, shape of the nee-
dle points, temperature of the room in which the disks
are coated, the quality of the beeswax, the strength of
the acid, and the method of manipulating the sounds
of voices and of various instruments—all these gave rise
to errors and pitfalls, which anly continuous repetitions
of whole series of tests could locate, avoid, or obli-
terate.

The important subject of good articulation has ever
been kept in the foreground, and this is now in so sat-
isfactory a shape that I am carrying on a vocal corre-
spondence with my friends in Europe, by means of
small gramophone disks, whichcanbe mailed in a good
sized letter envelope.

Foremost among the feats which the gramophone
can perform is the absolute certainty with which it en-
ables people to recognize the speaker’s voice, and I
could cite a number of instances where persons have
been made happy by hearing and recognizing the voices
of loved ones whom they had not seen in years, and
the owners of which were thousands of miles away.

This whole art is now manipulated with great cer-
tainty, and can be learned much easier than the art of
photography. Yet, favorably as I believe the gramo-
phone compares with other talking machines, it has
barely entered upon the possibilities which lie dormant
within its principles, only awaiting the touch of in-
vestigation to yield new and important scientific data.

Whatever the art of gramophony represents at the
present time does not consist of accidental results, but
the principles and the errors to be avoided are well
known and established, and not a month passes but
new light is thrown on hitherto obscure sections of
wmanipulation, and after three years of work, in which
numberless sources of error have been eliminated, the
art of etching records has lost none of its attraction,
rather fascinating the mind by presenting the possi-
bility of unlimited applications in the service, and for
the pleasure of mankind.

Coal and Gas as Fuels,
BY C. F. PRICHARD.

The fuel gas business will not revolutionize the heat-
ing business, as enthusiasts would have us believe ;
and this is so because of cost. If a person burns 10
tonsof coal during a winter to heat his house, he will
apply 260,000,000 heat units to this purpose. To obtain
this heat from illumminating gas of 20 candle power, at
700 heat units per foot, would require 370,000 feet ; if
from fuel gas, of 320 heat units per foot, it would
require 812,000 feet—the waste heat going to the chim-
ney would be substantially the same in either case.
With coal at $6 per ton the cost wonld be $60; with
illuminating gas at $1 per 1,000, the cost would be $370 ;
and with fuel gas at 50 cents, $406. The extra cost is
so0 excessive that no one seriously thinks of house heat-
ing or of steam boiler heating by a distributed gas.

On the other hand, if he wishes to boil two quarts of
water (about 4 pounds), it would require not less than
5 pounds of coal from the beginning to the end of the
operation, costing 114 cents, while 2 feet of gas, costing
two-tenths of a cent, would do the work much quicker
and with less labor expended.

Between these extremes are an infinite number of
operations, the smaller ones showing a profit for gas,
always with decreased labor. This percentage of profit
gradually decreases as larger quantities of heat are
required, till no economy is shown, and their profit
appearing on the other side till the extreme is reached,
in continuous operations requiring large amounts of
heat.

Nothing new has been developed in fuel gas, unless
it be negative results as to the comimercial success of
distributing it in towns and cities. Even in manufac-
turing plants it shows but little economy, but it has
shown that it is a mmuch better fuel, and that by its aid
a better quality of goods can be produced.

No proofs have been given that a unit of heat can be
produced and distributed in the shape of any of the
so-called fuel gases cheaper than by illuminating
gas.
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A GRATE FOR FURNACES, RANGES, ETC.

The illustration represents a grate, patented by Mr.
Salvatore J. Buzzini, designed to be reciprocated hori-
zontally to free the grate and fuel from the accumula-
tion of ashes, the grate being made to swing down
readily at one side, to dump the contents of the fire
box into the ash pan when-desired. Thegrate prefera-
bly lies below a bed plate of the fire box, and has on its
upper surface a number of teeth-like projections,
which, as the grate is reciprocated, serve to break up
the bed of fuel resting on it. The bed plate of the fire
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BUZZINI'S RANGE AND STOVE GRATE.

chamber also has at its ends downward projections to
enter between the grate bars and prevent fuel being
carried beneath the bed plate by the reciprocating
grate, to jam or interfere with the free motion of the
grate, which is reciprocated by means of a lever ful-
crumed on the front of the range and connected below
with the grate. At one margin the grate is hung upon
a bar journaled at its ends in the main structure, the
rotating or fturning of this bar similarly moving the
grate, upon the opposite side of which is arranged an-
other bar, on the top of which rests a toejfrom the other
side of the grate. The grate is dumped by swinging
this bar laterally from under the supporting toe of the
grate.

For further information relative to this invention
address the Cosmopolitan Range Co., No. 247 Centre
Street, New York City.

O
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AN IMPROVED CASING FOR STEAM PIPES.

The Wyckoff patent steam pipe casing shown in
the accompanying illustrations is made of double
thicknesses of eight thoroughly seasoned one inch
white pine staves to each section. The staves of the
inner course are jointed together and wound with

THE WYCKOFF STEAM PIPE CASING.

galvanized steel wire, then wrapped with two thick-
nesses of heavy corrugated paper, after which another
casing of staves is put on the outside and wound with
galvanized steel wire. The outer casing is then coated
with asphaltum. Fig. 1 represents a section of such
casing complete, there being two staves removed from
the casing as shown in Fig. 2, to disclose the lining be-

tween the inner and outer courses. 10 cut the casing
lengthwise, where this isnecessary in putting it around
pipes in position, the asphalt coating is first removed,
when the binding wires are cut by a file or otherwise,
and their ends fastened down by a common blind
staple. This allows the outside casing to belaid open,
as shown in Fig. 3, a similar process being followed in
opening the inner casing. Different sections of this
casing are conveniently joined by cutting off, at the
ends, a small portion of the inner and outer casings,
whereby a lap joint is readily formed, and in calculat-
ing the sizes of casing required; proper allow-
ance should be made for the pipe couplings.

It is said that in comparative tests of this
casing with one made of solid wood, both round
and square, in the same line of pipe, the sec-
tional casing has proved greatly superior. The
solid wood casing rapidly became checked, and
80 heated throughout as to cause material loss
of heat, while the sectional casing, owing to
the interposed non-conducting layers, remained
perfectly cool on the outside.

This improved steam pipe casing is made by
Messrs. A. Wyckoff & Son, Elmira, N. Y.
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Progress of the Great Tunnel under the
Hudson River.

In view of the efforts now being made to
span the North River with an unsightly canti-
lever bridge, it is pleasant to record the pro-
gress making by the silent workers under that
noble stream, where, burdened with a pressure
of several atmospheres, they burrow their way
surely to make what will be in no sensea disfig-
uring connection between New York and New
Jersey. In a total distance of 5,400 feet, there
is now complete from the Jersey shore 3,340 feet, with
a progress of 10 feet per day, working with three shifts
of men in 24 hours.

The last air lock is now 1,200 feet from the heading,
and a new one will be placed nearer to the work. This
lock will be longer, having a length sufficient to take
in three loaded cars instead of the two at present.
Three tracks have been substituted for two, to remove
the core. Twin hydraulic elevators have also been
put up for more rapid removal of loaded cars, and
negotiations are pending to substitute electric transit
for the carsin lieu of the patient mule. The work is
now within about 800 feet of the rock formation.

O
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What is the Temperature of Ice?

In our number for February 14 last we published the
following, except that, in the last paragraph but one,
an error was made which we now correct.

Authorities differ widely upon this question. A care-
ful investigator recently made some experiments look-
ing to asolution of this, and has sent us the following :

January 23. Atmospheric temperature -+ 40° F.

(1) In a block of inferior ice, full of bubbles and fis-
sures, an auger hole was bored 6 inches deep. In the
cavity thus formed a chemical thermometer was drop-
ped, the borings being used to pack the orifice around
the instrument. When fifteen minutes had elapsed,
the temperature within the ice was found by aid of a
lens to be 4 30°5°.

) Equal parts of ice and salt being mixed in a
wooden pail, they formed a solution at the bottom, in
which the thermometer read —10°. In the center of
the pail a quart tin cup was placed, nearly full of fil-
tered water. The cup was supportedabovethe bottom
of the pail, and in it was suspended a second chemical
thermometer, while the water was allowed to freeze
into a solid mass around it.

In thirty minutes the water in the cup wasconverted
into ice. At the end of an hour and a half the relative
temperatures indicated by the two thermometers had
not varied, and now read, respectively : That in the
freezing mixture, —5°; that in the ice in cup, 0°. These
readings were taken in the office, where the tempera-
ture was 74°.

Both thermometers were carefully compared with a
valuable standard instrument and with each other,
before and after the experiments, and their readings
were corrected for variation at different points.
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AN IMPROVED LOCK.

The illustration represents a lock so constructed that
it is impossible to unlock it from one side when it has
been locked on the other side. Fig. 1is a face view of
the lock with the cover plate removed, Fig. 2 being an
inside face view of a portion of the cover plate. The
locking bolt is supported on its inner end by a pin,
sliding in a slot in the bolt, on the under side of which
are V-shaped notches, adapted to pass the bit of the
key, the outside and inside key holes being arranged a
short distance apart, in line with the notches. The
bit of the key also operates on the under side of a
lever, shown partially in dotted lines, and moving in a
vertical slot in the locking bolt, the lever being nor-
mally pressed down by a spring. A vertically ar-
ranged plate in the casing, forming a rectangular key
aperture, is fitted to slide in guideways in a longitudi-
nally sliding plate having a key hole connected with
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the back of the casing, the vertical plate having
a lug adapted to engage notches in a bar in the lower
side of the casing. A similar arrangement is provided
on the inside of the cover plate, but the positions of
the movable piates are such that when the bolt is
thrown out, the key aperture of one of the plates regis-
ters with its proper outside key hole, and that of the
other is disconnected frow its key hole, and vice versa.
The latch, shown in the upper part of the lock casing,
has a notched shank and a spring-pressed sliding head.
the head being recessed to receive the inner notched

ROGERS’ LOCK.
end of the shank of the latch, which may be conve-
niently removed and replaced at any time to turn it
over when it is desired to reverse the latch.

This lock has been patented by Mr. G. T. Rogers,
No. 107 Adains Street, Jefferson City, Mo.
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A NEW RAILROAD TIE, RAIL FASTENER, AND RAIL.

The accompanying illustrations represent immprove-
ments recently patented by Mr. Michael A. Glynn, of
Havana, Cuba, designed to facilitate the laying of rail-
road rails, and locking them firmly in position, the
tie being also readily placed in position and having
some degree of elasticity, while it is intended to be
inexpensive to manufacture. The tie is cross shaped
in section, and the longitudinal rib above its broad
portion has a slot near each end to receive a chair
in which the rail is seated. The chairs have in-
wardly extending lugs which fit closely upon the
flanges of the rails, and a broad base which rests upon
the broad portion of the sleepers. The slots in the
ribs of the sleepers are shaped to correspond with the

GLYNN’S RAILROAD TIE AND RAIL FASTENERS.

shape of the chairs, which are slipped into the slots
from the side, thus preventing any vertical or lateral
movement. A sufficient number of spikes are used in
the chairs to prevent creeping of the rails. A modi-
fied form of chair is also provided, made in two parts,
one to be placed on each side of the rail. The improved

GLYNN’S RAILROAD RAIL,
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rail, which forms the subject of one of the patents,
has scalloped flange, and the sleeper has a dovetailed
slot just wide enough to receive the widest portion of
the rail flange. When the wide portion of the rail
flange isin the slot, the rail cannot be moved laterally,
and the ribs of the sleepers overlap the flange to pre-
vent all vertical motion. An occasional spike isused
to prevent creeping. With this construction the rails
and sleepers are designed to be quickly adjusted in
position.

Further information relative to thisinvention may
be obtained of Messrs. Perkins & Co., No. 228 Produce
Exchange, New York City.
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AN ALL-METAL SPRING VEHICLE WHEEL.

The wheel shown in the illustration, patented by
Mr. James Carpenter, is very light, but is designed to

CARPENTER'S VEHICLE WHEEL.

be exceptionally strong and durable, having more
spring than wheels made in the ordinary way, and
being, therefore, lessliable to wear or breakage from
use on rough pavements or hard roads. The felly is
T shaped, and between it and the metal tire is a thin
strip of paper or similar material, making the tire set
firmly, and deadening any sound which might be
made in use, the tire felly and strip being united
by rivets in the usual way. The wheel is thus designed
to be practically noiseless. The spokes are strips of
spring steel bent into reverse curves,varying according
to the amount of spring desired, their outer ends being
bent at right angles to form flanges and riveted to
the felly, the flanges of the spoke entering mortises in
the standard of the felly. The inner ends of the
spokes have a semicircular bend fitting in a correspond-
ing opening in a rim of the hub, as shown in Figs. 1
and 3, where they are made fast by bolts or rivets, or
they may be additionally secured by caps or bands
screwed against both sides of the rim, the outer sur-

MACHIN'S HAY STACKER.

face of the hub being screw-threaded for such purpose.
The hub is cast in the form of a hollow shell, with
openings for the passage of the axle box, as shown in
Fig. 2, and projecting ends to protect the nut and
keep out dirt. The box is slightly tapering, with the
taper end on the outside, where it is screw-threaded,
and the outer head of the hub is screw-threaded on
the inside, for engagement with the taper end of the
box, the inner head of the hub being countersunk to
correspond with the flaring end of the box. With
this construction, each spoke is independent of the
others, and any one can be readily taken out and an-
other inserted in its place at any time, without inter-
fering with the other parts of the wheel, the spokes
being inserted from either side of the wheel. The
wheel is adapted for all kinds of vehicles, from baby
carriages and bicycles to the heaviest trucks, and for
heavy trucks it is claimed that no other springs will be
required than the spokes of the wheels, The construe-

tion of this wheel is inexpensive, and many sets made
have already had quite extended use.

For further information relative to this invention,
address or apply to the inventor, rooms 97 to 101, Pot-
ter Building, No. 38 Park Row, New York City.
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AN IMPROVED HAY STACKER.

A device which can be readily set up in a field, to fa-
cilitate forming a hay stack, or attached to barracks
or to a barn, to lighten the labor of removing the hay
from the wagon and placing it where desired, is shown
in the accompanying illustration, and has been patent-
ed by Mr. Miller Machin, of Bowen, Ill. Fig. 1shows
the device applied to a barn, the dotted lines represent-
ing the parts in their uppermost position, and Figs. 2
and 3 are views of parts in different positions. On the
outer end of an arm pivoted to a ridge pole or other
support is a head adapted to be engaged by a tripping
lever pivoted on a short transverse rod, the ends of the
latter rod being secured in the outer ends of long rods
or levers pivoted at their inner or lower ends on the
roof of the barn at each side. On the rod carrying the
tripping lever is a support for a pulley, and a rope
fastened to the rod extends downward under a pulley
of the head block of a hay fork, thence through the
forked end of the tripping lever, over a pulley, and in-
ward over another pulley, and down to the barn floor,
where it passes under a pulley mounted to turn in suit-
able bearings, and is extended to be attached to a pull-
ing gear for a horse or other hoisting power. When
the fork is inserted in the hay, and the rope is pulled,
the fork rises with its load until the head block strikes
the tripping lever, a further pull causing the side rods
or levers to swing upward and inward, and swinging
upward the central pivoted arm, as shown in dotted
lines. When the operator now backs up the horse, or
releases the pull on the rope, the hay may be placed
where desired, the weight of the parts causing the
levers to swing outward again into the normal position
for raising a load. This device can also be readily ap-
plied to a number of stacking poles set in the usual
manner on the ground, and fastened together near
their upper ends.

<

A DOUBLE COMBINATION LOCK.

The lock herewith illustrated, which has been pat-
ented by Mr. John E. Farnsworth, has a series of
levers to engage and disengage the locking bolt, cams
actuating the levers, and gear wheels moving the cams
at different rates of speed, making possible a great
number of changes and preventing the opening of the
lock without knowing the combination. As shown in
Fig. 2, whichrepresents the lock with the front plate re-
moved, the locking bolt, B, has rack teeth on its under
side weshing with a gear wheel, C, on the knob spin-
dle, which has an indoor and an outdoor knob. At the
inner end of the bolt is a plate, B% adapted to travel
on top of a series of levers, one of which is shown at
F, and all fulecrumed on a pin, A, the under sides of
the levers being curved and adapted to ride on the
peripheries of the cam wheels, E', F, G, Fig. 3, one of
the cam wheels being shown in Fig. 6. The cam
wheel, E', turns loosely on a shaft, H, extending
through the casing and carrying pointers, H’, and in-
dicating on dials, I, Fig. 1, on the inside and outside of
the casing. On the face of the cam wheel, E', is a pin-
ion meshing in a gear wheel on the shaft, J’, the gear
wheel being connected by a pinion and sleeve with
spindles, carrying each an inside and outside knob,
while on the shaft is another gear wheel operating
the pointer, L?, on the dial. On the shaft, J', are
also pinions, one of which meshes into a gear
wheel of the cam wheel, F', and connected with
the pointer, F4, of the dial. As shown in Fig.
1, the combination is 15-30-45, the pointer, H, be-
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ing shifted only in the direction of the hands of a
watch. When the knobs controlling the other point-
ers are moved in an inverse direction, one pointer
moves faster than the other, owing to their being con-
nected to the pinion by differential gear wheels. The
bolt being in the innermost position, and the operator
turning these knobs backward, the outward movewent
of the bolt is then prevented, and the other kunobs
cannot be turned. The bolt cannot be moved until all
the pointers have come to their proper position. In
order to change the combination the operator removes
the front plate or the entire lock fromn the door and
shifts the sets of pointers, care being taken tomove the
two pointers of each set, for the inside and outside
dials, to the samne numeral desired to form part of the
combination.

Further information relative to this invention may
be obtained of Messrs. Farnsworth & Williams, Bazine,
Kansas.
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A SAFETY DEVICE FOR INCLINED ROADS.

The device shown in the accompanying illustration
is adapted for attachment to passenger cars as well as
for other purposes, to give greater security in moving
cars up and down an incline, only one cable being re-
quired. It is a patented invention of William Peach,
M.D., of No. 76 Monterey Street, Allegheny, Pa. On
the under side of the frame of the car is a sliding draw-
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PEACH’S SAFETY DEVICE FOR INCLINED ROADS,

head, with a link to which the power cable is attached,
and two rearwardly extending bars connected by a
cross bar. Passing through this cross bar is a rod
whose rear end is attached to the fraiue of the car, the
other end of the rod being attached to a crosshead
sliding on the rearward extensions of the drawhead.
A spiral spring on this rod holds the drawhead back
when there is no strain upon it. "‘Hinged in bearings
beneath the car is a U-shaped bar, whose side members
have each a downwardly projecting hook, adapted to
engage a cross tie of the track. These side memwmbers
are connected by a cross bar, which rests in a hook on
the under side of the sliding drawhead when the lattcr
isdrawn forward by the cable, the side hooks being
then held up as shown in the illustration. A stop on
the under side of the drawhead limits the distance it
may be drawn out, but when the strain is removed,
by the breaking of the cable or other accident, the
spring causes it'to be instantly drawn backward, per-
mitting the hooks to drop between and clutch the
cross ties of the track, stopping the car at any point

where the accident occurs.

FARNSWORTH'S COMBINATION LOCK,
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Newport, Kentucky, Aluminum,

In a sheet issued at Newport, Ky., styled the
Aluminum Age, is astatement saying that a represent-
ative of the SCIENTIFIC AMERICAN witnessed sowe
very interesting experiments showing what ‘‘ the new
aluminum process” is capable of producing in the
shape of wrought iron steel castings, at the aluminum
works, Newport.

After making this false statement—false because it
is untrue that a representative of the SCIENTIFIC
AMERICAN has visited the Newport works or witnessed
experiments as stated—the writer goes on to give a de-
tailed account of the pretended experiments, saying
that the furnace was charged with coke, serap, alu-
minum alloy and a secret paste, which were melted, and
from which wonderful castings were made, etc. Various
otherdetails are then given,which are garbled from an
article published in Industries, of London, relating to
Brin Brothers' establishment in that city, which was
quoted in the SCIENTIFIC AMERICAN of November 10,
1888, p. 296.
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The Perfume Industry in the United States.

During the recent development of horticulture in
Florida and California many experiments have been
made in the production of perfumes from flowers, and
many of these have resulted successfully. There is
lictle wonder, therefore, that inquiries are often made
as to the possibility of growing flowers at a profit for
manufacturing purposes in the genial climate of these
and other States. Many of these inquiriesare evidently
from persons who have not even a vague idea of the
result to be arrived at, not to speak of the details to be
pursued, so that perhaps a few hints from one familiar
with the produects may be useful. Despite all the
trinmphs of modern chemical science, which has pro-
duced synthetically many odors which are more or less
useful, it still remains the fact that all high class floral
extracts, by whatever name known, are composed, to
a greater or less extent, of one or more of the following
odors : violet, rose, jasmine, acacia, orange, tuberose,
and jonquil. With one or more of these in combina-
tion with some resins, oils and animal secretions, the
skillful perfumer is able to imitate the odor of any
other flower and produce pleasing bouquets. These
odors are bought by the perfumer in the form of
pomades, experience having taught that this is the
only feasible means of securing them properly. Prac-
tically, then, our citizens have this problemn before
them very clearly, namely, to produce a highly charged
pomade at a price which will enable them to compete
with the flower farmers of Southern France, who at
present supply the world’s markets. This powmade is
marketed in eleven and twenty-two pound tins, vary-
ing in price according to quality. It pays fifty per
cent duty, and the present wholesale price is about
$2.50 per pound for violet, and $1.50 to $1.65 for the
others.

Like all manufactures, the mmaking of pomade cannot
be taught by books, but a few hints may help the ex-
perimenter. The process of extracting odors is known
as enflenrage, and it is carried on either with or with-
out heat. Jasmine and tuberose flowers are exposed to
lard spread thinly on sheets of glass in suitable frames ;
this soon absorbs the odor, and by renewing the
flowers the grease becomes saturated. The perfume of
the other flowers is extracted by hot enfleurage. In
this case an addition of beef fat is made to the lard
(insuring a higher melting point); this mixture is
heated to the melting point, when the flowers are
thrown in and rapidly stirred through the grease; the
semi-liquid mass is put under a strong press with suit-
able filtering material until the flowers are separated.
The process is continued till the grease is practically
saturated with odor. These processes are simple, and
with a supply of flowers there is no reason why a good
pomade cannot be produced in this country.

Judging from some inquiries, however, it does not
seem to be generally understood that the process de-
pends primarily on securing perfectly pure and odor-
less lard, which is by no means the same as the lard of
commerce. No amount of perfume will make impure
grease fragrant, and the perfumer will not buy an ar-
ticle of the kind at any price. In his laboratory the
perfumer is one of the most practical of men, and buys
his materials on their merits. It is just as important
to have his pomades free from false odors as that his
spirits should have no trace of fusel oil.

The process of securing lard free from albumen, mem-
brane and blood, is as follows: Cut up the fat in small
portions, separating the membranes as far as possible
by hand, and wash till the waterrunsclear. Melt with
a gentle heat in an iron or copper vessel over a water
bath and continue till it becomes anhydrous, or free
from water, which may be known by its becoming per-
fectly clear. Finish by filtering through a clean cloth.
This lard will retain an odor which may beremoved by
remelting and adding a small portion of alum or com-
mon salt, and keeping it over the fire till a scum rises,
which should be skimmed off. The salt must then be
washed out and the lard again rendered anhydrous.
Such lard is kept in a moderate temperature in tin,

sealed from the air, and it will remain sweet as long as
is usually necessary.

It will be well for one whointends to try the perfume
industry to secure a sample of the French pomade from
some perfumer, so that an idea may be had of the
strength of odor desired in the market. The prospect
of success offered by this industry can only be learned
by experiment, but it is certain that no careless methods
will answer. As in other things, there is room at the
top, and high class products are certain of a market.—
J. N., in Garden and Forest.

OO

AMPERE AND VOLT ANALOGIES.,
T. O'CONOR SLOANE, FH.D.

In the SCIENTIFIC AMERICAN of February 28, 1891,
page 133, a graphic illustration of the volt and ampere
was furnished in an extract frowm some testimmony given
by Thomas A. Edison. He invoked the waterfall as
the representative of a current of electricity, compared
its height to voltage and its volume as so many gallons
per second to amperage.

This illustration, while admirably suggestive to the
popular mind, is not exact, because it appeals to an
absolute quantity of water and to a time unit in ob-
taining the analogy to an ampere.

It is unquestionable that no analogy foran electrical
unit can well be perfect, but it so happens that for the
ampere a peculiarly close analogy is found in a very
well known water measurement unit, namely, the
miner’s inch. It is upward of a year ago that the
writer described this analogy in the columns of this
paper. It is one that must have often impressed elec-
tricians.

The.miner’sinch is defined as the quantity of water
which will flow through an aperture an inch square in
a board two inches thick, under a head of water of six
inches. Here, as in the case of the ampere, we have
no reference to any abstract quantity such as gallons
or pounds. There is no reference to time. It issim-
ply and purely a rate of flow, exactly what the ampere
is conceived to be in electricity.

In the illustration a representation of a tank whence

water is flowing through a holeone inch square extend-
ing through a two inch plank, and under a head of
water of six inches, is shown. The perforated plank is
shown as horizontal, simplifying the pressure question.
Referring to these conditions, we may consider the
head of water, six inches, as the representative of elec-
trical pressure ; in this case representing one volt.
The aperture restricting the flow of water may be as-
sumed to represent the resistance of one ohm ; the flow
through a resistance of one ohm under the pressure of
one volt is of course one ampere ; the flow through the
resistance of a one inch hole two inches long under the
pressure of six inches to the upper edge of the opening
is one miner’s inch.

The expression *‘ one miner’s inch per second ” would
be just as meaningless, or at least redundant, as the ex-
pression ‘‘one ampere per second.” On the other hand,
the miner’s inch-second is the correct analogue to the
ampere-second ; the one denotes a specific quantity of
water, 0°194 gallon; the other a specific quantity of
electricity, a coulomb ; 0194 gallon per second of flow
represents a miner’s inch ; one coulomb per second of
flow represents one ampere; 1'94 gallons per second
is supplied by ten miner’s inches; 10 coulomnbs per
second is supplied by 10 amperes.

It we attempt to apply Ohm’s law to the miner’s
inch, we naturally fail, because the laws of hydraulics
differ from those of electricity, but none the less it is a
very excellent analogy, and one which is of import-
ance in conveying the idea of rate of flow.

The same idea could be carried out in application to
power. Into power the idea of time does not enter.
We can have a horse power-second of work, but one
horse power per second means nothing more than one
horse power. Accordingly, for electric power the unit
is the volt-ampere ; for work, the volt-ampere-second
or volt-conlomb. In the samne way we might take the
foot-mniner’s :nch as thlie unit of power. Then the foot-
iner’s inch-second would be the corresponding unit of
work.

Besides the miner’s inch there is a similar unit, the
water-inch, which is equally applicable to this line of
explanation.

It curiously happens that the absolute quantity of
water is sometimes spoken of in miner's inches. When
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thus used, a miner’s inch flowing for 24 hours is meant,
carrying out the precise idea of coulombs as a mea-
sure of quantity of electricity.

.
>

Proposed Irish Channel Tunnel,

In the paper on this subject which was read by Sir
Roper Lethbridge, M.P., before the Society of Arts on
February 11, the author stated that, if such a tunnel
were ever to be constructed, it must be with the aid
of the stateas a public work of national importance.
Two or three schemes had already been propounded,
and last October the mayor of Belfast, Mr. Barton,
placed before a meeting of his fellow citizens a scheme
which seemed hopeful for a tunnel between Island
Magee and the coast of Wigtownshire.

Another proposal is for a tunnel between Whitehead
and Portpatrick, while a third, by way of Cantyre,
adopts a shorter sea route, and a fourth has been sug-
gested between Donaghadee and Portpatrick. An-
other ingenious device proposes a submerged tubular
bridge, and a channel bridge on the lines of the Forth
Bridge has even been talked of. Judging by what has
been done by Sir Edward Watkin at Dover, there
seems little doubt that a submarine tunnel could be
constructed—it was simply a question of cost and
time.

After quoting Professor Hull’s report on the geologi-
cal conditions of the channel bed, Sir R. Lethbridge
proceeded to consider the question of cost, coming
eventually to the conclusion that a sum of £10,000,000
would probably be needed. In order to make a tunnel
pay, it would be necessary to earn about £200 per mile
per week, and therefore extraordinary sources of
revenue would have to be sought. He ventured to
suggest three that might be obtainable : First, the
railways connected with the tunnel would be largely
benefited, and therefore might be called upon to con-
tribute pro tanto. Secondly, the whole line of coun-
try between the Irish end of the tunnel and the west-
ern coast,'in view of new transatlantic routes, would be
enhanced in value, and on the principle of ‘‘betterment”
might be expected to contribute. Thirdly, the work
being one of national importance, Parliament might
come toitsaid. Inview of the proposals for opening
a new routeto China, Japan, and Australasia across
British North America, Ireland would eventually be-
come the last section on the side of the Old World of
the great British trade routes girdling the world. Any
project, therefore, for closer intercommunication be-
tween Great Britain and Ireland must be worth atten-
tion, to say nothing of the advantages that would be
conferred upon the sister isle by making it more easy
of access to travelers, whether for pleasure or profit.

In the discussion which followed, Sir Edward Wat-
kin said he was especially interested in the question,
because he had for many years been considering the
feasibility of uniting Ireland with Scotland, and bring-
ing the west coast of Ireland within three and a half
or four days’ reach of America. He had contemplated
a ship canal between Dublin Bay and Galway Bay,
which the late contractor, Mr. Walker, told him might
be cut for about £8,000,000.

- ——
Sir Joseph W, Bazalgette.

The death is announced from London of Sir Joseph
Williamm Bazalgette, the eminent civil engineer.
Though born at Enfield in 1819, he was of French
origin. He was educated in the private schools of
England and subsequently became a pupil of the dis-
tinguished engineer Sir John MacNeil. He began
business on his own account as a civil engineer in
London in 1842, and four years later attained wide
celebrity in connection with the great railway exten-
sions of that period.

As assistant engineer to the Metropolitan Commis-
sion of Sewers, which appointment he accepted in 1848,
he designed and constructed over three hundred miles
of sewers in London, and on the passage of the Metro-
politan Manugement act, four years later, he was
appeinted by public competition engineer to the Metro-
politan Board of Works, in which capacity he devised
the scheme for the drainage of London which was car-
ried out between 1858 and 1865. This achievement,
together with the intraduction of subways for carrying
the gas and water pipes and telegraph wires under the
new metropolitan thoroughfares, which he constructed,
gave him a world-wide reputation.

In addition, Sir Joseph also designed the Viectoria,
the Albert, and the Chelsea embankments on the
Thames, executed between 1863 and 1874, together
with numerous street improvements. A code of regu-
lations and instructions on the construction of bridges
and alteration of streets within the metropolitan area
was published by him, which is incorporated into all
metropolitan railway bills. In 1871 he was created a
Companion of the Bath and knighted by the Queen at
Windsor Castle, May 12, 1874.

_— et r—

ONE of the features of the grand parade in Des
Moines during the Iowa State Fair was an electrically
propelled buggy, the current being furnished by stor-
age cells,



MarcH 21, 1891.]

Srientific Querican,

181

Animal Photography.

A lecture on ‘* Wild Animals in Captivity ” was re-
cently given in London by Major J. Fortune Nott,
president of the Richmond Amateur Photographic So-
ciety. The lecture was illustrated by the beautiful
slides made by Major Nott from negatives taken by
himself in the Zoological Gardens and other places,
and was attentively listened to by an audience which
filled the hall.

Major Nott prefaced the exhibition of the slides by
some remarks on the attraction which the sight of wilc
animals in captivity had exercised on all civilized
nations from the earliest times. Portraits of the camel,
which, although one of the earliest of dowesticated
animals, still remained the same as it had been in the
time of the patriarchs, and showed no signs of increas-
ing intelligence, as had been the case with horses and
dogs, were thrown on the screen. Two very interest-
ing pictures were those of a camel and its young one,
found by an English officer on one of the Egyptian bat-
tletields, wounded, and apparently dying. The officer
determined to try to save the lives of the animals, and
had them shipped to the Zoological Society, in London.
When they arrived they were nothing but skin and
bone, their humps had entirely disappeared, and they
could not walk. So bad was their case that permission
to kill them was sought by telegram. The telegram,
however, fortunately miscarried, and during the delay
that ensued the camels began to recover, and their por-
traits as they appeared when landed and as they are
at present provoked great applause.

Among the finest of the pictures were those of the
lion, tiger, panther, giraffe (one of which showed the
animal as seen directly in front, and enabled the ex-
traordinary length and thinness of the neck to be well
seen), hippopotamus, rhinoceros, kangaroo (with
young one peeping out of the pouch), deer of several
gpecies, seal, sea lions, monkeys (including a portrait
of Sally, who can count, and objects to take her tea
unless offered in a cup and saucer), buffalo, wild asses,
and zebras.

Major Nott gave interesting details of each of the
animals as it was shown, and mentioned in the case of
the sea lion, which is said in most of the school text
books not to be so called because it has a mane, that
this was evidently wrong because the specimen he had
photographed showed the mane clearly. This was
owing to the fact that the animal had been some time
in the sun and the mane had dried. When wet it was
hardly perceptible.

A photograph of a curious picture of a rhinoceros by
Albert Durer, dated 1515, was shown. This was taken
from an engraving in the British Museum, and bore on
it an affidavit (as it would now be called) that the por-
trait was from life.

It represented an animal remotely resembling a
rhinoceros, but clad in a complete suit of what looked
like plate armor richly ornamented. This provoked
much applause, and Major Nott stated that so much
faith was placed in this affidavit that the pictures of
the rhinoceros in all books since the date of Durer’s
engraving were copied from it down to a very late
period.

The Destruction of Two Gasholders at Glasgow,

One of the most remarkable occurrences on record,
in connection with gasholders, took place, says the
American Gas Light Journal, at Glasgow, on the 15th
ult. The gas undertaking of this important city is the
property of the municipal authorities, and comprises
three different stations. The one in question, known as
Dawsholm, is situated in a somewhat isolated position
outside the town, and includesthree gas holders arrang-
ed in line, about 25 feet apart, but fortunately, as it
turas out, at some little distance from the rest of the
buildings and plant. The three gasholders are all simi-
lar in respect to diameter, being 160 feet across. Two
of these have lately been enlarged by the addition
of a third lift, which made them 90 feet in height,
and equal to containing more than 1,500,000 cubic feet
of gas each. The third remained a double lift, conse-
quently about 60 feet high and holding something over
1,000,000 cubic feet of gas when full.

At about 4:30 in the afternoon the outlet valve of
No.1 was open for the supply of the district, No. 2
shut off, and the inlet of No. 3 was open to receive the
make of gas. The valve man, McAlister, opened the
inlet of No. 2, with a view apparently of diverting the
make from No. 3. At this time No. 1 was three parts
or more full, No. 2 a little less, but sufficient to cup the
lower lift, and No. 3 was not far from being full. Be-
fore McAlister could complete his purpose by closing
No. 3 inlet a large mass of flaine was observed shooting
high into the air, over the roof of No. 2, the center
holder. It was accompanied by a loud rumbling noise
like the shock of an earthquake, together with a con-
cussion that caused windows to rattle violently, and
greatly alarmed the inhabitants of theneighboring part
of the town. This appears to have been caused by the
bursting of the roof of the gasholder in all parts. It
was quickly followed by the destruction, with a second
concussion, of No. 1 holder, and in a few minutes the
whole structure of both holders lay in a confused mass

at the bottom of the tanks. Fortunately this was un-
attended with loss of life or even serious injury. Work-
men who happened to be in the vicinity were scorched,
and some haystacks 100 yards off were set on fire ; but
the eunormous volume of some 3,000,000 cubic feet of
gas appears to have passed steadily up into the air, and
burnt away as fast as it could mneet with sufficient oxy-
gen to support combustion. The whole affair was over
in four or five minutes.

The experts report they are satisfied that the holders
did not contain any explosive mixture, nor did they
possess structural defects. But there were ‘‘ indications
of an explosive material having been placed on the
crown of No. 2.” The explosive power, striking inward,
ruptured No. 2, and the concussion was considered
sufficient to account for the damage to No.1l. The
‘“indications ” appear to be an irregular fracture, hav-
ing the edges bent inward, and corroded as if by the
action of chemicals.

The corporation have offered a reward of £1,000 for
the apprehension of the author of the catastrophe.

——————r—
Sorting Letters at Sea.

The establishment of ocean post offices, similar to the
railroad service, has beenapproved by the government,
and will be adopted between the United States and
Germany. By this plan postal clerks on the ocean
steamers plying between New York, Bremen, and Ham-
burg will have ample time to assort the mails, so that
upon the arrival of the steamers the letters can be
promptly forwarded to their destination. The expense
of this ocean mail service is to be equally divided be-
tween the two countries. The new arrangement will
go into effect April 1 on vessels leaving the German
ports on that date and on April 15 for outbound ves-
sels from New York. Should the plan prove satisfac-
tory, there is no doubt that it will be adopted in the
postal intercourse between the United Statesand other
countries.

o
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UNIVERSAL FILE HANDLE,
This malleable iron file handle has just been placed
on the market by the Millers Falls Company, 93 Reade

o =

UNIVERSAL FILE HANDLE.

Street, New York City. It is five inches long, japan
finish, and weighs five ounces. Thumbscrew of forged
steel, strong and durable, and will hold perfectly files
of all sizes and shape tangs, from a 15 inch mill file to
the smallest size in use. It holds equally well twist
drills, screw drivers, auger bits, gimlets and all tools
having shanks less than 34 of an inch square.

——

A Chance for the Inventor.

The wonderful ingenuity developed by our mecha-
nics, inventors, and contrivers during the past gene-
ration or two has about spoiled the dear public. It
does not make much difference as to the purpose for
which any piece of mechanism is designed, it must be
more or lessautomatic and * self-operating” to take
with the average buyer. In somerespectsthe demand
—craze we might call it—has been carried to the verge
of absurdity ; in others it has proved of the greatest
benefit to the human race, while certain fields, in
which the automatic principle should be peculiarly
available, have failed of all benefit in the efforts of the
inventor.

Take for instance the ordinary heating apparatus in
our dwellings, whether it be steam, hot water, or
warmed air that is employed. Many of the makers
thereof have strong claims to advance for the *‘au-
tomatic ” character of their appliances, and yet there
is not one among them all that can be safely trusted,
to use a homely phrase, to * go it alone,” even for a
limited period. Here is a furnace man who will fit up
your residence with a wonderful arrangement of elec-
tric thermostats, or thermometers having electric limit
connections, by which he will guarantee to keep your
house at an even temperature all winter. A steam
heating outfit is provided with a diaphragm valve that
controls the damper of the furnace and keeps just so
much pressure, which means an equally well de-
termined degree of heat. The hot water man has
something else ; all are equally infallible, but the only
difference in their operation is the effect they exercise
on the pocketbook. Either they are dismal failures, in
spite of all that can be done for them, or they take so
much looking after that the deluded purchaser reverts
after all to the poker, shovel, and shaker, which, con-
trolled by the human sense of comfort and its opposite,
are the best regulators of the modern heating appa-
ratus.

Here is a chance for the inventor. Theingenious in-
dividual who will make it impossible for the ordinary
heating apparatus to freeze us or “render” us out be-
tween bedtime and dawn ; that will insure, without a
constant worrying of the fires, an even temperature ;
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that will obviate the necessity for flooding the ordinary
residence with cold air and incidentally with dust, pre-
paratory to the kiln drying of its contents, will win a
fortune and honestly earn it. It does not matter what
the heating medium may be or how regulated, pro-
vided it is not in any way more offensive, cumbersome,
dangerous, ete., than the methods now in vogue; as
long as it is reliable and effective it will go, and price
will be no object.

There is no doubt but what it will come to pass that
the heating apparatus of the future will be as economi-
cal of fuel, as safe, as efficient and withal as mechani-
cally beautiful, as the modern automatic high speed
steam engine, with its cut-off and perfect self-governing
devices, and inventors would find it mighty profitable
to be first to the front with anything of the kind that
would be really trustworthy. We have looked the
field over very carefully, and found several contrivances
that may ultimately fill the bill, but which labor under
‘“just one” little defect or weakness that is fatal to
their perfect reliability. With all the ingenuity they
have thus far displayed in their constructions, the
originators should certainly be able to complete them.
—The Sanitary Plumber.

>0

Electricity as a Measure of Thought.

Mr. J. L. Balbi says: It is well known to the medical
profession that every mental effort causes a rush of
blood to the brain, and that the amount of blood
depends on the ‘‘intensity ” of the thought; but rush
of blood means a rise in temperature, and if we could
measure this we would be able to determine, in a rough
way, the ‘“ power” necessary for the generation of any
thought or mental effort. I accomplishthisobjectinthe
following manner: I have a head gear of some light,
high-conducting (heat) substance. Inits middle or any
other convenient position I fix a thermo-electric pile,
and connect this, by means of flexible wires or other-
wise, to a sensitive galvanometer. The extreme sensi-
bility of the thermo-electric pile is well known, and
therefore whatever rise in temperature takes place,
consequent to the rush of blood, would be instantane-
ously indicated by the galvanometer. The utility of
such an apparatus may not appear at first sight of
great importance, but if we consider for an instant the
facility or difficulty with which children at school
learn their lessons, any doubts we may have enter-
tained as to its practicability will be immmediately dis-
pelled. By such a contrivance would we ascertain the
“brain power” of boys and girls, nay, even men, and
thus be in a position to indicate in what direction their
mental efforts ought to tend.

OO
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To

A Swiss doctor says that many persons who extend
their mental work well into the night, who during
the evening follow attentively the programme of a
theater or concert, or who engage evenings in the pro-
ceedings of societies or clubs, are awaked in the morn-
ing or in the night with headache (the Sanitary In-
spector). He is particular to say that he does not refer
to that headache which our Teutonic brethren desig-
nate Katzenjammen, that follows certain convivial in-
dulgences. This headache affects many persons who
are quite well otherwise, and is due in part to the pre-
vious excessive work of the brain, whereby an abnor-
mal flow of blood to that organ is caused ; in part to
other causes, for example, too great heat of rooms, con-
tamination of the air with carbonic acid, exhalations
from human bodies, and tobacco smoke.

For a long while the doctor was himself a sufferer
from headache of this kind, but of late years has wholly
protected himself from it by simple means. When he
is obliged to continue his brain work into the evening,
or to be out late nights in rooms not well ventilated, in-
stead of going directly to bed, he takes a brisk walk
for half an houror an hour. While taking this tramp
he stops now and then and practices lung gymnastics
by breathing in and out deeply a few times. When he
then goes to bed, he tleeps soundly. Notwithstanding
the shortening of the hours of sleep, he awakes with
no trace of headache. There exists a clear and well-
known physiological reason why this treatment should
be effective.

B —

Relieve an Overworked Brain,

Influence of the High Tension Spark,

Mr. Branly has recently found that the spark of a
Holtz machine or induction coil has a remarkable ef-
fect in temporarily decreasing the resistance of certain
badly conducting mixtures, such as powdered or oxi-
dized metals, or pastes formed by immersing filings of
iron, copper, or other metals in a non-conducting fluid.
The effect is generally increased by connecting one or
both of the sparking terminals with the substance un-
der test, although the spark alone may be sufficient.
In one case the resistance of a junction of two pieces of
oxidized copper, as measured by a Wheatstone bridge,
was reduced from 80,000 ohms to 7 ohms in this way.
The diminution of resistance of- such conductors may
last for as long as 24 hours, unless the substance is dis-
turbed by vibrations, in which case the high resistance

is restored.
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THE GREAT DAM OF THE HOUSATONIC RIVER, AT SHELTON, CONN.—BEFORE THE BREAK.

DESTRUCTIVE WINTER FLOODS IN CONNECTICUT.

On January 11 and 12 there was a sudden rise in the
Housatonic River, Connecticut, from continued rains
which had swollen the tributary brooks, and the heavy
ice which had formed in the river was suddenly broken
up with great violence, the greater portion of the ice
in the channel being carried away in a few hours. The
Housatonie occupies a considerable channel and drains
a wide area in western Connecticut and Massachusetts.
One of our views shows the state of the river after the
ice had broken up, and the great dam which crosses it
between Birmingham and Shelton, just before its junc-
tion with the Naugatuck. The dam was built in 1870,
and was 637 feet long, with about 75 feet of abutments,
all built 1n the most solid manner, and it was not con-
sidered that the structure was much injured by the ice,
although the railroad bridge below was seriously dam-
aged, as shown in one of the views. Besides the dam-
age to the bridge, ice was piled several feet high on the
railroad tracks, and travel was delayed for several
days.

The river continued to rise until, on January 28, it
had reached a height said to have been unprecedented
within a generation. On that day the dam gave way
and a great portion of the railway bridge was entirely
destroyed, as shown in our views, made from photo-
graphs taken a few hours after. The break in the dam
occurred just after seven o’clock in the evening, and an
alarmm was given by employes in the paper mill, an
alarm gong in which was continuously sounded for a
long period, the engineer, in fact, tying down the con-
nections to prolong the note of warning, and making
a rapid flicht. There was great excitement in the en-
tire neighborhood, all hurriedly retreating from what it
was feared would be a most disastrous flood ; but there
were no lives lost and the damage was confined to the
destruction of property.

The injury to the dam proper consists in the sweep-
ing away of about 125 feet of its easterly end to the
foundations and the destruction of the massive abut-

ment gates and gate houses to the easterly canal of the
Ousatonic Water Company. The abutwment walls,
with the machinery for hoisting the gates, and the
gates themselves, were toppled over in a solid mass,
and there was also a washout of nearly two acres of
land from the river bank below. At the time of the

collapse there was about seven feet of water pouringi

over the face of the dam, but the water gradually sub-
sided as the breach widened, until the whole volume of
water poured through the opening.

The giving way of the dam is primarily attributed
to damage caused by the ice. It is supposed that the
wooden apron on which the water and ice strike as

they pass over the dam was badly broken and impaired
when the ice in the river broke up, and that continu-
ous undermining and washing out followed until the
final break. Just before the completion of the dam,
in 1869, a freshet greatly damaged it, so increasing its
cost that it is said the investment of the water com-
pany in its construction has not been a paying one un-
til within the past two or three years. Many manu-
facturing industries, however, have grown up in the
vicinity on account of the advantages afforded by this
water power, and the dam will be rebuilt as speedily as
possible. Many of the manufacturers are already par-
tially supplied with steamm power, so that their busi-

THE BREAK, LOOKING DOWN STREAM.
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ness will not be wholly interrupted, and others are
putting in engines. One paper manufacturer, whose
work is interfered with, has a contract with the gov-
ernment postal department, the contract itself provid-
ing that an engine must be put in if the water power
should give out.

The plans for the rebuilding of the dam have not yet
been completed, as, owing to the continued high water,
the engineer has not been able to ascertain the exact
condition of the work left standing of the old dam. A
temporary coffer dam is, however, being put in, con-
sisting of a trestle work of piles, as shown in one of our
illustrations, to be filled in with rock on one side and
dirt on the other. Mr. L. S. Brinsmade, of Birming-
ham, is the engineer in charge of the work, and Mr. F.
A. Rivers, of Holyoke, Mass., has charge of the piiing.
The rock filling is obtained from a quarry near by, be-
ing run in by gravity power from a location so conve-
nient that it requires only about ten minutes for a car
to go from the quarry to the trestle, unload, and re-
turn.

Perhaps the most serious inconvenience caused by
the floods is the destruction of the Housatonic Railroad
bridge. It is estimated that theloss of this structure
alone will cost the company $50,000, besides the serious
item from loss of traffic. The main part of the bridge
consisted of iron trusses supported on solid stone piers.
This was connected with the land by a long trestle.

On Monday, January 12, the sudden rise in the river
broke up the ice, asexplained above, and moving cakes
were floated down upon the rather frail trestle work of
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the bridge, where it became jamimed,
until, finally, the pressure of ice and
water became so great that the spiles
were carried away, and an opening
about 100 ft. long was made, leaving
nothing but a string of ties and rails
that hung in mid-air from the remain-
ing supports. Later another row of
spiles 100 ft. long was swept away from
the eastern end of the bridge. The
work of destruction went on until the
railroad track was left suspended in a
most fantastic manner upon the few
spiles that had resisted the force of
the elements. The work of reparation
had progressed but slowly when, on
January 28, the second flood occurred,
with the carrying away of the dam.

The destruction of the trestle work
was cowpleted, and this portion of
the bridge became a complete wreck.
The force of the water and ice in the
first instance was sufficiently great,
as may be seen from the engrav-
ings, to undermine and partially over-
turn the stone pier at the eastern end
of the iron work. A few daring ones,
when the raging torrent was at its
worst, entertained the curious specta-
tors on the banks by crossing over
the wreck as it swung on its flimsy
supports. For information received
our thanks are due Mr. C. E. Meservey, of Birmingham.
Our engravings were prepared from photographs
taken at the time of the disaster.

P

The Inventor of the Siphon Pressure Gauge.

The common gas pressure gauge, in which water in
the lower half of a U-shaped glass tube is exposed to
the pressure of the atmosphere on one side and to that
of the gas on the other, is such a beautifully simuple and

efficient instrument that its origin is seldom if ever

THE HOUSATONIC RIVER FLOOD—PARTIAL DESTRUCTION OF

THE RAILWAY BRIDGE AT BIRMINGHAM, CONN., AFTER THE FALL.

thought about by those who use it most. According
to a communication to Nature on the subject of anemo-
meters, by Mr. W. J. Lewis, this kind of gaugeis gene-
rally supposed to have been devised by Dr. James
Lind, of Edinburgh, who introduced it to the notice of
the Royal Society in 1975. Dr. Lind’s description of

CONSTRUCTION OF THE TEMPORARY DAM.

his invention, which was intended solely for a wind
gauge (nothing about the pressure exerted by confined
gases being then known), runs as follows :

*“ This simple instrument consists of two glass tubes
connected together like a siphon by a small bent glass
tube. The whole instrument is easily turned round
upon the spindle by the wind, so as always to present
the mouth of thetube toward it. The force or mo-

mentum of the wind may be ascertained by the assist-
ance of this instrument, by filling the tubes half full of

water and observing how much the water is
depressed by it in the one leg and how much it is
raised in the other.”

A drawing which accompanies this description shows
a perfect siphon pressure gauge, with a vertical scale of
inches and tenths between the legs; but this seews to
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be a modern form of the instrument
made by Negretti & Zabra, and still
called Lind’s anemometer. There are
not many philosophical instruments
which perpetuate their designer’s
name after the lapse of more than a
century. Mr. Lewis, however, claiius
priority for M. Pierre Daniel Huet,
Bishop of Avranches, who was born at
Caen, in 1630. A description and figure
of a toy-like instrument supposed to be
constructed upon the principle of the
siphon anemometer appeared in a vol-
ume of ‘‘Huetiana,” published at
Amsterdam in 1723, or more than 50
vears before Dr. Lind produced his
apparatus. It is stated in this book
that Bishop Huet gave a sketch of his
device to Hubin, an English philoso-
phical instrument maker of the period,
who undertook to make the appara-
tus to the drawing, but died before the
invention could be carried out. So the
Huet pressure gauge was never made ;
but it is quite sufficiently illustrated
and described to entitle Bishop Huet
to the credit of the invention.
Swamp Moss,

The Albany Cultivator concludes
that one of the best and most use-
ful substances in connection with vege-
table gardening is swamp moss or sphagnum. Any
vegetables liable to become shriveled by exposure will
retain their freshness when packed init. Ithas the
advantage over damp sawdust in not being liable to
heat or ferment. It is lighter and softer than sawdust,
and is, therefore, well adapted for packing celery in
winter. Itis placed in a cool cellar in a manner like
the packing for railway conveyance. The box in
which it is to be deposited, having a depth equal to
the length of the plants, is placed on its side, and then

alternate layers of mossand celery placed in it till full,
when it is returned to its position for keeping the
plants erect. After being thus properly packed, the
only care is to see that the moss is. kept moderately
damp, and when water is to be used, apply it to the
bottows of the plants,
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Japanese Lacquer for Our War Ships.

Japanese lacquer is being tried at the Brooklyn navy
yard with a view to the protection of the steel hulls of
the new navy from the corrosive action of sea water
and the fouling of the bottoms by marine growths.
For the past six weeks two plates of iron and steel
respectively, each four feet square, and covered with
three coats of anti-corrosive and three coats of anti-
fouling lacquers, have been suspended from the over-
hanging shelf of the monitor Nantucket into the salt
water at the navy yard. These plates will remain
undisturbed for six weeks longer, and then be taken
out for expert examination. An engineer at the navy
yard who has recently returned from a cruise in Asi-
atic waters, where he had an opportunity to study the
prineciples and results of lacquer treatment, said :

“These two plates were coated by a lacquer manu-
facturer at Tokio. Several of the officers of the navy
have given much study to the subject, and have in-
spected several vessels of the Japanese navy at the
Yokusuka dock vard, and there seems to be no ques-
tion that lacquer on ships’ bottoms is superior to any
paint yet found. The Japanese navy has met with
suceess in its use. In the case of one vessel which had
not been out of the water in nine months, the bottom
was in perfect condition, free from marine growth and
showing no evidences of corrosion. The lacquer itself
was perfectly stnooth and unbroken over all the sur-
face of the plates rubmerged. The lacquer itself has
no chemical action or magnetic oxide; and galvanic
action, which interferes with the success of so many
anti-fouling paints, is prevented by the waterproof
and insulating properties of the lacquer coat.

*What would be the cost of putting this on ? Well,
with a vessel like the Boston, the cost of lacquering
the entire hull would be about $5,200, and for a vessel
as large as the Maine about $8,400. But one coat of
lacquer is said to be sufficient for a three years’ cruise.
The whole coast of Asia is adapted to the cultivation
of the lacquer tree. The tree is found in China and
Corea, but is more extensive in Japan, where lacquer
is in general use, and new groves are being established
there. The lacquer, which is a thick or gummy gray-
ish juice, is gathered from trees not less than five years
old, and by making incisions in the bark.”

—_— .t -——
Water Power into Electricity,

One of the features of the coming electrical exhibi-
tion at Frankfort-on-the-Main will be the transmission
of power on a scale hitherto never attempted. When
it was announced some months ago that it was pro-
posed to transmit 100 h. p. from Lauffen-on-the-Neckar
to Frankfort, a distance of nore than a hundred miles,
the statement was received with smiles of ineredulity,
but now it seems quite probable that not only will the
experiment be tried, but that it will succeed, in spite of
the engineering difficulties that have to be surmounted.
The government has been asked to supply line for the
purpose, and on the system used the expense will not
necessarily be at all severe, for the use of very high
potential alternating currents is the feature of the
schemer as at present planned. The alternating gene-
rator will supply a step-up transformer, that in turn
will transmit its secondary current at an enormously
high potential along the line, to be retransformed by
a step-down transformer at Frankfort to a potential
practicable for an alternating motor. A series of ex-
periments carried out recently at Oerlikon involve the
use of pressures as high as 33,000 volts on the line. At
such a potential the current transmitted becomes so
small that the line is a relatively small factor in the
losses incurred, even though it be of the extreme length
proposed. Nothing can better illustrate the character-
istic advantages of the alternating system than this
beautiful process of generating and utilizing currents
at a moderate potential, and transmitting them from
station to station at a pressure so enormous that the
losses in transitu become insignificant.—Elec. World.

_ e re——
Madame Kovalevsky.

The Swedish papers bring us the sad news of the
death of the lady professor of mathematies at the
Stockholm University, Mme. Sophie Kovalevsky. On
the evening of February 6 she felt ill, and on the 10th
she died of an attack of pleurisy. She was born in
1853 at Moscow. She early lost both her mother and
her father, and, having ardent sympathy with the
movement which was spreading among Russian youth,
she applied for, and at last obtained, permission to
study at St. Petersburg. In 1869, when she was but
sixteen years old, she was received as a student at the
Heidelberg University, and began the study of higher
mathematics. From 1871 to 1874 she was again in Ger-
many, this time at Berlin, studying mathematics under
Weierstrass ; and at the age of twenty-one she received
the degree of doctor of philosophy at Gottingen. In
June, 1883, she was offered the 2hair of higher mathe-
matical analysis at the Stockholin Hogskola, on condi-
tion that she should lecture during the first year in
German, and afterward in Swedish. This she did, and
most successfully too—some of her Swedish pupils
already being professors themselves. She wrote many
mathematical treatises.—Nalure.

Scientific Qmerican.

Great Conflagrations in History.

Among the great fires of history, undoubtedly the
burning of the Serapzum library at Alexandria, in
the year 640, by the Caliph Omar I., is most widely
mourned, as the destruction of 500,000 volumes cut off
much of the record of human knowledge ,at that time.
The general impression of the importance and signifi-
cance of this fire is, no doubt, augmented in great
measure by the alleged answer of this Saracen con-
queror, who replied to the protest against the burning
with ; ‘* If these books are against the Koran, they are
pernicious and must be destroyed. If they agree with
the Koran, they are redundant and need not be pre-
served ;” and it is not generally remembered that
Julius Casar burned a larger library of 700,000 volumes
at Alexandria, known as the Brucian library, B.C. 48,
nearly 700 years before the burning of the Serapzum
library by Omar I.

At times of sack and pillage, Jerusaiem has been
burned time and again; the most noted instance
being at thesiege by-the Romans under Titus, during
the year 70, when a faction called the Sicariiset the city
on fire in many places, and eventually 1,100,000 of the
inhabitants perished by fire and the sword.

Constantinople has, like all Oriental cities, suffered
severely from fires, a large part of such losses being un-
doubtedly due to the fatalism of the Mohammedans,
who bow to their kismet. Said a sultan: * If it be
the will of Allah that my favorite city burn, it is the
will of Allah.”

In Dillaway’s quaint aceount of travels in the Levant
in 1797, it is stated that the sultan is summoned three
times to a fire in Constantinople, and if the fire lasts an
hour he is obliged to attend in person and bring mules
laden with piasters for the firemen.

A great fire at Romwme, 12 B. C., caused the Emperor
Augustus to take measures for increasing the defense
against fire, which had been hitherto in the hands of
bodies of police, numbering 20 or 30, stationed in vari-
ous portions of the city, and re-enforced at times of fire
by companies of volunteers. He appointed new officers
with the rank of magistrates, who were entitled to
wear magisterial robes. Each was attended by two
lictors, and provided with a fire organization of 600
slaves.

It is probable that this was not entirely satisfactory
in its operation, because six years later another fire
caused him to undertake further reforms on a scale
fully characteristic of him who ‘‘found the city built
of brick and left it with palaces of marble.” He in-
creased the fire department to a scale commensurate
with the needs of the city. Seven thousand freemen
were organized into seven battalions, and one battalion
was quartered in every alternate ward of the city.
These men made careful inspections of the kitchens, of
the heating apparatus, and of the water supply in the
houses, and every fire was the subject of judicial ex-
amination. The cost of the organization was main-
tained by a tax of 25 per cent on the sale of slaves.

Two notable examples of contagions stopped by con-
flagrations are the burning of Moscow by the besieging
Tartars, in July, 1570, when the plague was stopped,
and secondly the fire in London, September 2, 1666,
which also stopped the plague, and it has been un-
known there since. .

This London fire is properly called the great fire of
modern history, because the reforins which were started
in consequence of it are living issues in the municipal
affairs of to-day. The fire wascaused by anoverheated
baker’s oven ; and in the course of four days it swept
over 436 acres, burning 13,200 houses, 89 churches, and
St. Paul’s Cathedral, causing a damage estimated to be
£10,716,000, say $53.500,000.

Under the directfon of Pepysthe fire wasstopped by
blowing up buildings, which was, at the time, the only
method of reducing a fire that had grown beyond the
capacity of the small fire engines. These were on large
tubs, and threw a streain of water directly on the fire,
as hose was not invented until ten years later (1672) by
Van der Heide.

The cities of America, on account of the larger
amount of wood in their construction and the preva-
lence of irresponsible methods of building, have suffer-
ed severely from fires.

The first devastating fire in America was probably
the one occurring at Boston, March 20, 1760, when 400
dwellings and stores were burned, causing a loss of
£100,000.

In the colony of Massachusetts Bay, regulations in
regard to construction of chimneys and thatched roofs
were made as early as March 16, 1630, and various
enactments were made at later dates. The ordinance
at the town meeting of Boston, March 14, 1645, mmade
provision that each householder should have ladders
long enough to reach to the ridge of his house, and a
pole ‘““about 12 feet long, with a good large swob at
the end of it ;” and various graded penalties were pro-
vided for those not conforming to the law.

Philadelphia has been remarkably free from confla-
grations in comparison with other large cities. Itdoes
not appear to have been visited by a great fire until
July 9, 1850, when a fire along the Delaware River
front, at Vine Street, extending over 18 acres, caused a

© 1891 SCIENTIFIC AMERICAN, INC.

[MARCH 21, 1891.

loss of life estimated as high as 33, in addition to 120
wounded, and a pecuniary loss of $1,500,000.

New York was visited by a severe conflagration in
the southern part of the city on December 16, 1835,
which extended over an area of 40 acres, destroving 674
houses, and causing a loss which has been estimated as
high as $30,000,000, on which there was only $8,000,000
insurance—an amount which ruined several insurance
companies.

One of the first of the more recent conflagrations was
the burning of Portland, Me., July 4, 1866. The fire
was caused by a boy throwing a firecracker into a
cooper’s shop, for the avowed purpose of scaring the
workmen. Inthisrespect the act was an unparalleled
success, the damage being about $10,000,000.

The Chicago fire, October 9, 1871, was one of the
largest in all history, devastating an area of 314 square
miles, and causing a loss of about $190,000,000, on which
insurance was paid to the amount of about $100,000,000.
Two hundred and fifty lives were reported lost in this
fire.

Thirteen months later to a day, Boston was visited
by a fire which extended over an area of 65 acres, burn-
ing the best mercantile buildings in the city, and caus-
ing a damage of $75.000,000, on which there vas an in-
surance to over $65,000,000. C. J. H. WOODBURY.

Artificial Flower Making.

The process of flower making begins with the man
who stamps out leaves and petals, says the V. Y. Sun.
He has perhaps 100 short, stout iron spikes, each bear-
ing on one end an iron stamp, fashioned so as to cut
out of cloth bits shaped like the petals of one
flower or another. The cloth, velvet, sateen, satin, or
what not, is laid upon a leaden slab and the stamp is
struck smartly with a hammer. In this way thousands
of petals are struck out rapidly, the cloth being folded
many times before the process begins.

From the stamper the work passes to the dyer. The
latter is usually a Frenchman or German learned in
the art of mixing colors. Rose petals come to him
white, and he dabs each with a bit of carmine, leav-
ing the points untouched. Frowm him the petals, rang-
ed in rows on a board, pass to a boy or girl, who ap-
plies a bit of yellow dye to the white point. Then the
petals are put over a furnace to dry.

From this point onward the work is done exclusive-
lv by girls. Their tools are extremely simple. The
wopher is a little iron implement for curling petals.
T weezers, scissors, and mucilage brush about complete
the outfit.

The flat rose petals are set before half a dozen girls,
seated around a table, upon which glows a small gas
furnace. Each girl is armed with a gopher, and the
gopher, after being heated a mowment in the flame of
the furnace, is applied with a quick wrist motion to
the petal as it lies upon a little cushion. Under the
heat and pressure the petal is instantly curled into a
hollow, cup-like imitation of the natural object. The
freshly gophered petals are presently put together
along with the stamens or *‘ pips,” as they are called
in the trade. These are usually made by machinery at
another factory.

Sometimes the stem and branch of the rose are in-
ported, and werely tacked on in the factory ; but this
part of the business is also carried on here, and there
are some branchers in New York.

Although the work is thus minutely subdivided, the
best flower makers learn the business in its entirety,
save stamping and dyeing. Those branches seem to be
left almost exclusively to men. The test of a girl’s skill
lies in her ability to make a rose. The best rosemakers
follow nature with marvelous fidelity. The manufac-
turers show you branches of clustered roses with every-
thing complete, even to great natural-looking thorns
and defective, worm-eaten blossoms.

Dozens of flowers are imitated in the factories of this
town, but the more familiar blossoms are most in de-
mand. It is a secret of the trade that blue corn flow-
ers are to be popular this spring. and there are many
hundreds of boxes of them blooming beautifully in
the factories at this moment. The show rooms at the
factories are a perfect delirium of color now, and the
stock will go on accumulating until the retailers begin
to get hold of it six or eight weeks hence. January is
the height of the busy season with the flower makers,
and the work goes on briskly through February and
March. It is duller in April, and by the first of May
there is nothing more to do. Then, however, prepara-
tions are made for feather curling, and during the hot
weeks of July thousands of deft fingers are busy mak-
ing the feathered ornaments that are to adorn fashion-
able hats in the following winter.

If flower imaking went on the year round, the flower
makers would be well enough off. A clever girl ac-
quires in two years sufficient skill to command from §8
to $12 a week, and the best workers earn even as much
as $18 a week. Forewomen gzt from $20 to $30 a week,
though the latter is a high figure. Most of the girls
are very young. Many begin to learn the business at
12 to 14 years of age, when they can earn only $1 a
week, and when some even must pay for the privilege
of learning.
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THE CARE OF THE FEET.*

A corn comes of an injury to the flesh, while the
bunion comes of an injury to the joint. A specimen
sketched from nature is shown in Fig. 1. Other than
this their growth is quite similar, and quite frequently
one ie the outcome of the other. The corn may in-
duce a bunion, or the bunion a corn. Bunions, I he-
lieve, are never found except upon the joint of the
great toe. A hard corn at this point may pressso
severely against the joint as to injure it, giving growth
to the bunion, while on the other hand the joint being
injured produces a bunion, which as it grows fills the
shoe, causing a friction that gives birth to a corn, mak-
ing a flourishing combination.

In every joint of the body there is a membrane the
function of which is to secrete a fluid that acts asa
lubricant. In the joint of the great toe this membrane
is called the bursa mucosa, and when injured, inflames
and swells. This swelling is comwmonly known as a
bunion. Thus it is seen that bunions are located in
the joint, and the swelling is only its effect and not the
bunion itself.

A bunion is very,rarely found on a foot the great
toe of which liesindirectline}with the center of the heel,
but the more the great toe is twisted to one side, the
more susceptible is the joint to bunions. To effecta
permanent cure it is imperative that the great toe be
restored to its normal position. To do this first secure
a pair of shoes that will permit it, but this will count
as naught unless the hose is constructed upon the
same principle. The ordinary stocking is shaped at
the toe like Fig. 2. It will be seen at a glance that the
toe is held in the same position here as in an ill-fitting,
narrow-toed shoe—all bound together in a heap. We
never think of binding the fingers together in such a
manner, then why afflict the toes ? for surely they are
quite as important in their way as the more honorable
members—the fingers. Not long ago Mrs. Amelie
Rives Chanler startled the public in general, and news-
paper reporters in particular, by donning a pair of
digitated hose. \Vhile her ‘ideas were a little beyond
the timnes, I do thank her for breaking the way for
digitated hosiery. While I am not prepared to ad-
vocate this idea in shoes, it is the correct one for
hosiery, and the toes cannot assume their normal posi-
tion when clothed otherwise. Not only would it be a
preventive of bunions, but of soft corns.

If the reader is not prepared to make so radical a
departure as digitated hose, and desires a cure, then
the next best thing wust be done by cutting open the
stocking and separating the great toe from itsneighbor,
as in Fig. 8. Use the foot bath quite frequently to allay
the inflammation, and remove whatever callous flesh
there may be. At night bind the bunion with linen,
well saturated with neat’s foot oil. Wear a shoe that
will allow the great toe to resume its normal position.
The shoe must also be of some soft, pliable material.
A felt shoe is the best that can be procured. If the
swelling is on the under side of the joint, then use a
thick, soft inner sole from which a portion has been
cut away to ‘' fit” the bunion. If, after this treat-
ment has been followed for a few weeks, there is no
relief, then the chiropodist must be visited, as the
bunion is beyond ordinary treatment.

It cannot be too strongly impressed upon the mind
that the feet require quite as much or more attention
than the hands, yet no member of the body is so sadly
neglected. If any physical ailment assails us, we
straightway call in the physician and are dosed
homeopathically or allopathically, according to his
school ; if we fracture a limb, then the surgeon attends ;
if our teeth trouble ns, then we visit him who makes a
specialty of their treatment—the dentist. Then when
our feet, are diseased, why not visit himm who makesa
specialty of their cure—the chiropodist ?

It is now quite fashionable to have our hands and
finger nails cared for by the specialist, for beauty’s
sake ; why not have our feet so treated for comfort’s
sake? To enjoy comfort and preserve the health of
the feet, we cannot be too careful in the selection of
our footwear. Too often an ill-fitting shoe will be en-
dured on the ground of economy, the wearer saying
that as the shoes are bought, his money’s worth must
be gotten out of them, and so persists in wearing them.
The wearing out of one pair of ill-fitting shoes will
damage the feet to a greater extent than can be re-
paired during the lifetime of several pairs of perfect-
fitting shoes, for unfortunately the evil that misfits do
lives after them.

Of course the flrst essential is a shoe that fits the foot ;
then come some little points which, though they seem
trifling, are of vital importance. Few persons give
thought beyond the fit of a shoe, and most of us over-
look as seemingly small matters the material from
which the shoe is made or how the feet are clothed.

That cold feet are detrimental to good health as well
as comfort, every one will admit, and they should also
know that if the feet becomne overheated, it is quite as
injurious to health ; therefore, the desideratum is to
wear only that which will preserve the normal temper-
ature of the feet. It is a well known fact that woolen

*By A. d. Moore, in Boots and Shoes Weekly.
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garments next the body absorb perspiration better
than linen or cotton, and thus protect the skin from
that chill which accompanies the sudden cooling of
the body. In accordance with this theory we often
see writers recommmending woolen stockings for the
feet. In most cases this is a great mistake, and if fol-
lowed, results in making the feet tenderand very sus-
ceptible to cold. In the case of the woolen garment
next the skin, the porous clothing over the woolen
garment acts as a sort of safety valve, carrying off
surplus heat and moisture ;
whereas the woolen stock-
ing is surrounded by a
comparatively non-porous
leather, which only tends
to increase the heat and
moisture of the feet. If a
cloth shoe is worn, then
the woolen stocking is in
place, for there is then an
outlet for the exudation of
the feet. The rule in the
selection of hosiery should
be to regulate the amount
of wool according to the
porosity of the leather.
With porpoise or patent
leather, wear silk or cot-
ton; with calf, kangaroo
or grain, wear a mixture of cotton and wool or merino ;
with cloth shoes, wear woolen stockings.

A very important item in the care of the feetis their
frequent and judicious bathing. In order that the epi-
dermis be clear of all exudations and the skin in healthy
condition, thefeetshould receive at least a sponge bath
in the morning and a warmm-water bath' at night. The
former opens the pores and stimulates the circulation,
while the latter cleanses the skin of all surplus epider-
mis and allays all inflammation. If the feet are very
tender and have a tendency to perspire freely, then it
might be well to occasionally add a little salt and alumn
to the water. If the perspirationis profuse and at-
tended by odoriferous exhalations, sprinkle a little
pulverized tannin in the shoes about once a week.

Fia. 1.—A Sketch from Life
Showing a Bunion of Joint
of Great Toe.

Fic. 2.—Ordinary Shape of
Stocking.

F1c. 3.—Stocking in which the
Great, Toc is Separated from
its Neighbors,

This has the effect of regulating the flow of perspira-
tion without interfering with the healthy action of the
skin.

Abraham Lincoln, who suffered very much from
tender feet, used quite often to remove his shoes, in
order, as he said, ‘“to give his feet a chance to breathe.”

Not only should our feet be given an occasional
‘‘ breathing spell,” but our shoes should be afforded
the same opportunity. No shoe should be worn more
than two days continuously, and then be giver four
days’ rest. As this would necessitate having on
hand three pairs of shoes, many might object on that
account ; then two pairs, if worn on alternate days,
will nearly serve the purpose. If only one pair can be
afforded, then the next best thing that can be done is

Fic. 6.—The
Remedy.

F1a. 4.—A Great Toe
Having an Ingrow-
ing Nail.

Fia. 5.—Sectional
View of Same.

a frequent change of innersoles. As these only in-
volve an expenditure of ten cents a pair, at least three
pairs should be at hand, giving each a day's wear and
two days’ ¢ breathing spell.”

Finger nails and toe nails are nothing more than
hardened forms of the epidermis. When examined
near their origin, they are found to consist of cells,
which gradually dry into scales. These remain coherent
after their formation. A new production is constantly
taking place in the groove of the skin in which the

root of the nail is embedded, and most likely, also,
from the whole subjacent surface. The growth of the
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nailsis due to deposits of albumen at their roots and
upon their under surface. The red lines seen at their
base are due to the presence of a great number of ca-
pillary vessels, which provide for the formation of the
nail, the whole structure being a wonderful and deli-
cate one that should be well and properly cared for.
The only occasion for the use of a sharp instrument
in this case is that of the scissors in cutting them to
reduce their length. An ivory presser should be
used to remove the scarf skin from the free margin.
The edge of the cuticle should never be pared, nor the
surface of the nail scraped, the nails should be cleaned
only with the nail brush to have them at their best,
aided, of course, by soap and water. An observance
of these simple rules will prevent much useless trouble
with the nails of hands and feet.

When we wear a shoe that is too short for the foot,
the end of the nail is brought against the leather. This
interrupts its forward growth, and as new material is
added to it, it spreads out on the sides and becomes
unusually thick. It then presses upon the soft parts
of the toe, and is said to *“ grow into the flesh,” and is
termed an ingrowing toe nail. A top view of oneis
seen in Fig. 4, and a sectional view in Fig.5. The
prevention of thisis obvious, but its cure no pleasant
operation.

Should the case be a severe one and attended by
proud flesh, thenit isa case for the surgeon, and should
receive immediate attention, or the proud flesh will
soon attain such growth as to require the removal of
the nail, which is a more painful operation than that
of removing the toe or a limb. The ordinary ingrow-
ing nail can be cured by a little tine and close attention.
First of all, the cause must be removed and a shoe
worn that is very soft and pliable, affording plenty of
room for the free novement of thetoe. Next soak the
foot wellin warm water, to remove inflammation and
render the nail pliable. Do not cut the nail, par-
ticularly at the corners. Press small pellets of lint
as farunder the corner of the nail as possible without
causing pain, and wrap the toe very lightly with linen
well saturated with glycerine. Dress the toe at least
twice a day, replacing the lint, and endeavor each time
tuo slightly increase its quantity. When the nail be-
comes long, cut it so that the corners will project be-
vond the center.

Another remedy that has been found to be quite
effectual is to cut a small notch at the center of the
nail, leaving the corners square. Then begin about
half way back on the nail and scrape toward the
notch until the nail is quite thin, as shown in Fig. 6.
This leaves the nail a thin strip through the center
and relieves the pressure from the sides.

<>
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A Bridge Built by Red Ants,

The following remarkable story, told by an eye wit-
ness, is entitled to a place among the instances of intel-
ligence among the lower animals. A cook was much
annoyed to find his pastry shelves attacked by ants.
By careful watching it was discovered that they came
out twice aday in search of food, at about 7 in the
morning and 4 in the afternoon. How were the pies to
be protected against the invaders ?

He did not have long to wait, for at 6:50 o’clock he
noticed that off in the left hand corner of the pantry
was a line of ants slowly making their way in the direc-
tion of the pies. Theyseemed like a vast army coming
forth to attack the enemy. In front was a leader, who
was larger than any of the others, and who always
kept a little ahead of his troops.

They were of the sort known as the medium sized
red ant, which is regarded as the most intelligent of its
kind, whose scientific name is Formica rubra.

About 40 ants out of 500 stepped out and joined the
leader. The general and his aids held a council and
then proceeded to examine the circle of molasses. Cer-
tain portions of it seemed to be assigned to the differ-
ent ants, and each selected unerringly the point in the
section under his charge where the stream of molasses
was narrowest. Then the leader made his tour of
inspection.

The order to march was given, and the ants all made
their way to a hole in the wall in which the plastering
was loose.

Here they broke rank and ret about carrying pieces
of plaster to the place in the molasses which had been
agreed upon as the narrowest. To and fro they went
from the nail hole to the molasses until, at 11:30
o’clock, they had thrown a bridge across. They then
formed themselves in line and marched over, and by
11:45 every ant was eating pie.—Chicago T'ribune.

THE COBURN trolley track for step ladders, described
in our issue of January31, and which we have now had
injpractical use for the past two months, has proved
itself to be a most convenient and labor-saving device.
By its use all the compartments in a line of high shelv-
ing are rendered readily accessible, the ladder itself
being so light and so easily moved that any special
point can be reached with great facility. The manu-
facturers report their sales last month as larger than
ever before in the same length of time.
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RECENTLY PATENTED INVENTIONS,
Railway Appliances.

CAR CoUuPLING. — Robert McMahon,
Seattle, Washington. The drawhead of this coupling
has a vertical guide tube loosely embraced by a rocking
bar supporting the coupling pin, which has a flanged
head, and whose toe 13 engaged by a pivoted cam
block, in connection with a tripping device, forming an
automatic coupling, and one which may be operated
from either side or the top to couple or uncouple cars.

CAR CoupPLING.—Michael F. Finnerty,
Brooklyn, N. Y. By this 1mmvention a transverse bar is
adapted to slide vertically in the drawhead, the bar
having a pin which projects at right angles, while the
coupling link is adapted to be engaged by the bar and
pin, the device being automatic in operation, and being
designed to make ferryboats fast in their slips as well
as for coupling cars.

STATION INDICATOR.—William S, Mal-
lard, Darien, Ga. This is a device more especially
adapted for use on steam or street railway cars, and to
be located it convenient reach of the conductor or
brakeman, consisting of a suitably constructed casing
to carry indicator plates, means being employed to
automatically hold each plate in a sight opening, and
move the slides successively as desired, a gong being
rung at each change of the slides.

ELEcTRIC RAILWAY TROLLEY. — Wil-
liam J. Cavert, Albany, N.Y., and William P, Wis-
wall, West Troy, N. Y. The bearing below the trolley
wheel has an upwardly projecting fork embracing the
conductor beyond the wheel, and adapted to contact
when the trolley wheel fails, with other novel features,
the trolley being adapted to follow the conductor with-
out cramping, and having a guard attachment also
adapted to clear ice from the conductor.

Mechanical.

LooM SHUTTLE TENSION DEVICE.—
Squire Bentley and Alfred Bentley, Paterson, N. J.
T'his is a tension regulator for shuttles used in weaving
ribbons or other narrow goods, and consists of a spring
wire spring having one end fixed to the shuttle body
and the opposite end coiled around the quill spindle
and arranged to press against one end of the quill, and
is designed to hold the latter with an even pressure,
without regard to the amount of silk on the quill.

CHAIN. — Richard Paxson, Philadel-
phia, Pa. This invention relates to cable chaing, such
as used on cranes for raising and lowering heavy
weightg, and for other machines, and provides an open
link chain, the links in different planes and crossing
one another, with concave bearing surfaces on opposite
faces of the links upon opposite sides of the opening
through the links, forming a new article of manufac-
ture.

Agricultural,

CoRN HARVESTER. — Thomas C. St.
John, Willoughby, Ohio. This machine has two parallel
inclined beams adapted to straddle a row of corn, with
a series of inwardly inclined fingers pivoted to each of
the beams, and adapted to swing upward and outward,
the machine being moved over the field to cut the ears
from the stalks and gather the corn in the wagon by
which the machine is carried.

SHOCK COMPRESSOR.—James K. Miller,
Emporia, Kansas. The body portion of this device is
split longitudinally to form two arms, one of which is
prolonged and formed into a narrow neck and a ter-
minal head, a pulley being pivoted between the arms and
the head apertured to receive a rope, to compress fod-
der and corn shocks and hold them while they are being
tied.

DEHORNING CALVES. — Charles T. In-
graham, Dwight, 1ll. Two knife arms are pivoted to-
gether, supporting knives of special form, one of the
knife arms having a handle and the other being adapted
to be struck by a suitable implement to force its knife
toward the other one, for conveniently and rapidly cut-
ting out the horns of caives, 8o a8 to prevent further
growth.

Miscellaneous,

BACKING PLATES FOR PRINTING. —
Jacob C. Wolfe, New York City. This inventor has
obtained two patents for backing for electrotype or
stereotype shellg, there being in one case a metal box-
like backing having vents in one face to receive sur-
plus cementing material, the backing having straight
sides and ends and being of the least possible weight,
while in the other case it consists of a body shell with
an interior lattice work and a top plate detachably at-
tached thereto, adapted for the reception of the shell,
whereby one base or backing may be utilized for print-
ing matter contained upon any one of a number of
shella.

Book CAsg. — Isaac C. Woolrey,
Geneseo, Kansas. This case has a series of vertically
arranged partitions fitted to shde freely between the
shelves, with horizontally arranged springs connected
to the several partitions and holding them yieldingly
apart, whereby each book is held between two movable
partitions, thus protecting the books and holding each
1n its assigned place.

TRAMMEL HeAD.—Reinhold G. Haus-
dorfer, Zanesville, Ohio. Combined with a head frame
having a trammel point is a shoe pivoted in the frame,
while there is a clamping plate engaged by two thumb
screws, a fulcrum pin uniting the frame and shoe, af-
fording means to gecure the points of a beam compass
upon the elongated bar or beam of the instrument and
adjust them with great accuracy.

TRANSPOSING KEY BOARD.—James M.
Gilbert, Patney, Vt. A series of finger keys is pivoted
in a movable frame, while there is a rack and pinion
movement for actuating the frame and a locking device

for the pinion, with other novel features, making al
quickly and easily adjusted device for a piano or other
instrument by which music may be played in a higher
or lower key.

BRIDGE GATE. — Henry E. Dewey,
South Haven, Mich. This is a gate designed to be op-
erated from the land side or the bridge, but shut off
from connection with the bridge when operated from
the land side, and shut off from the land when operated
from the bridge, while the gate when closed will be
securely braced, so that it cannot be broken down by
runaway teams.

Hose WASHING MACHINE.—Anderson
B. Cosby, Richmond, Va. A portable frame or carriage
is provided with an annular spraying pipe through
which the hose is passed, a supply pipe being connected
with the frame and supporting the pipe, while a dis-
charge pipe supports a trough through which the hose
is passed and in which it is washed while passing
through.

Hook. — James K. Miller, Emporia,
Kansas. This hook has an eye 1n 1ts shank, two op-
positely extending hooksat its lower end, and a central
hook at right angles to the others, being one by means
of which a rope may be easily and quickly fastened,
and convenient for use in fastening bundles, for hoist-
ing purposes, and various uses.

PAviNG BRICK.—Athelstan O. Jones,
Zanesville, Ohio. This brick is of greater vertical
depth than width, and has rounded upper edges, form-
ing seams or grooves when laid, while it has diagonal
grooves on one side, vertical grooves on the other side,
and horizontal grooves in the ends, to receive pitch or
cement to be flowed between the bricks to bind them
tightly in the roadbed.

TRUNK ATTACHMENT. — William R.
Sutley, Mitchell, South Dakota. This invention pro-
vides a handle bar with parallel limbs to loosely em-
brace the sides of the trunk, and slide in and out in
keeper loops attached thereto, there being spring stops
on the ends of the limbs to contact with the loops, the
device giving a leverage to facilitate the movement of
heavy trunks and packages, op which any suitable form
of caster may be used.

Lock.—Thomas A. Phillips and James
J. Greenhoe, Williamstown, Pa. In thislock the case
contains a horizontally movable frame on which is
formed a locking bar with horizontal ribs, a tumbler
fixed to the lock spindle moving in a recess of the
frame to actuate it, with other novel features, the lock
being designed for use without a key, and for arrange-
ment from the inside of a building or room in such a
manner that it is impossible to operate it from the out-
side.

Door KnoB. — Henry F. Keil, New
York City. A shank is adapted to pass into a recessed
head, and soft, metal balls are pressed through openings
in the shank extending into recesses in the head to fill
the openings and recesses, thus securing the shank to
the head or handle in a simple and effective manner.

KEY. — Paren England, Aspen, Col.
This key is provided with an attachment in the form of
a supplemental bit pivoted to the key shank, forming a
locking member serving to plug up the key hole, the
key part proper being retained in position in the lock
notwithstanding any jarring or shaking of the door.

ABSORBENT BOTTLE COLLAR. — Ben-
jamin H. Day, Jr., West Hoboken, N. J. By thisin-
vention a flexible band isadapted to hug the neck of
the bottle, being held in place by a retaining wire, the
device being designed to catch and retain the drip when
pouring from a bottle or other vessel to which it is ap—
plied.

TABLET ORNAMENT.—Louis B. Prahar,
Brooklyn, N. Y. A front and back plate are pivoted
together to hold between them leaves of celluloid, ivory,
etc., in connection with an automatic or other latch stop
and means for attaching the back plate to a pocket
book, traveling bag, etc., forming a tablet convenient
of access and of ornamental description,

CORSET FASTENING. —Thomas J.
Brough, Baltimore, Md. The lock of this device has a
handle bar and a hook which projects through and is
journaled in a cap plate secured to the corset, the cap
plate holding the lock to the corget and forming a bear-
ing for its pivotal movement, making a simple and
economical fastening.

ToBAcco BoX. — Joseph Lewis, Win-
sted, Conn. This i8 a box for holding tobacco in plug
or stick form, and has an attached knife and feeder to
supply the tobacco in cut portions as required, the
knife portion occupying one end of the box, which it
closes when not in usge, while a swinging handle shuts
within a recess in the side of the box.

MUSTACHE TRAINER. — Isaac C o m-
mons, Piqua, Ohio. This device consists of a piece of
flat spring metal bent to form two limbs which may be
brought in engagement with each other, two such
clagps being employed to retain the mustache in
desired position.

ToY BuzzgErR. — George T. Fallis, St.
Joseph, Mo. This 12 a device to be whirled in the air,
when it emits a buzzing sound, which increases or de-
creases according to the momentum, the device being
attached to and swung by a string or cane.

Toy PuzzLE. — William W. Brown,
New York City. According to this invention a screw
or pin is held crosswise in the lower end of a long stem
on the inside of a bottle, in a position apparently im-
possible to place it, but which is made possible by
the division of the stem and a rod passed down an inner
bore, the device being designed to tax the ingenuity of
an investigator. Address E. Muehsam, No. 2 Walker
Street, New York, for particulars about this puzzle.

NoTe.—Copies of any of the above patents will be
furnished by Munn & Co., for 23 cents each. Please
send name of the patentee, title of invention, and date
of this paper,

NEW BOOKS AND PUBLICATIONS.

EXAMINATION OF WATER FOR SANITARY
AND TEcHNICAL PURPOSES. By
Henry Leffnann and William Beam.
Second edition, revised and enlarged,
with illustrations. Philadelphia: P.
Blakiston, Son & Co. 1891. Pp. vi,
130. Price $1.

The horizon of the medical school is kept in view by
the author of this work. It gives all the standard
methods for determining the constituents of water, to-
gether with a particularly valuable chapter giving, in
brief, the biological examination with determination of
colonies of hacteria. A table of factors for calculation,
and conversion tables, giving the grains per United
States gallon and the grains per imported gallon, with
othersimilar tables, and a full index, are contained in
the work. Illustrationsare used wherever necessary,
and as an abstract and compendium of a definite branch
of analysig, the work has considerable value,

GEOLOGICAL SURVEY OF NEW JERSEY.
Final report of the State geologist.
Vol. II. Mineralogy, botany, zool-
ogy. Trenton, N. J. 1890. Pp. x,
824.

This is another of the works marking the completion
of the report of State Geologist George H. Cook, whose
recent decease adds to the interest of these catalogues,
for such they are, which have a value to naturalists and
can be truly said to be inestimable. The fullness of
the work adds additional regret to the feelings of the
scientific world for his loss, The present volume is de-
voted entirely to zoology, including insects, vertebrates,
etc.

L’AciER: HISTORIQUE,
EMmpPLOI. L. Campredon. Paris: B
Fignol. Pp. 344. 50 illustrations.

This is a very acceptable and prettily illustrated pre-
sentation of the subject of modern steel, processes, uses,
and tests.

PROGRESSIVE CARPENTRY. By D. H.
Meloy. Waterbury, Conn. 1890. Pp.
55. Illustrated. Price $1.

Theresults of the experience of fifty years are sup-
posed to be condensed into the narrow compass of this
little book. It is devoted principally to roof framing
and laying out work, and there is no doubt that it will
be of use to many carpenters and builders.

PROGRESSIVE EXERCISES IN PRACTICAL
CHEMISTRY. By Henry Leffinann,
M.D., Ph.D.,, and Williamm Beam.
M.A. Illustrated. Philadelphia: P.
Blakiston, Son & Co. 1890. Pp. 104.
Price $1.

This little work is very acceptably presented. It
treats in a very detailed method of the simplest chemi-
cal manipulations, pouring of liquids, filtering and
waghing precipitates and the other minutise of the che-
mist’s work. While it is calculated for the curriculum
of certain institutions, the Woman’s Medical College
and the Pennsylvania College of Dental Surgery, it
would be of use in many schools where an elementary
course of chemistry only is de i ed. It extends through
the simpler tests and work of inorganic chemistry. It
includes 253 experiments, which would keep it within
the range of many schools.

A MoOVE FOR BETTER ROADs. Essays on
road making and maintenance and
road laws, with a synopsis of other
contributions and a review, by
Lewis M. Haupt, and introduction by
William H. Rhawn. Philadelphia:
University of Pennsylvania Press.
1891. Pp. xvi, 319.

The new movement in the direction of better roads for
this coantry finds an exponent in the present work. It
represents therecent esgays written in competition for
the prize offered by the University of Pennsylvania for
writing the best paper on the subject. It contains, in
addition to general matter, the first, gecond, and third
prize papers and a number of essays to which honor-
able mention was awarded, and a digest of the con-
tents of the remaining contributions by Professor
Haupt. The information contained in this book is of
great variety, and it may be regafded as a standard work
o.1the subject. It is to be hoped thatit will produce an
enlivening effect upon our legislatures in the enactment
of laws promotive of good roads throughout this coun-
try.

THE WASHINGTON BRIDGE OVER THE
HARLEM RIVER, AT 181ST STREET,
NEW York CIiTY. A description of
its construction. By Williamn R. Hut-
ton, Chief Engineer. Illustrated.
Leo Von Rosenberg, New York. Pp.
96. Plates 63. Price $8.

This magnificent work describes in full detail all the
stages of erecting the Washingtor. Bridge in this city.
It includes the false work, building of the foundations
thereon, systems of hoisting, and all the details of the
finished structure. As a monograph of one of the great
bridges of the world, perhaps the handsomest of all
iron bridges, it is simply beyond comparison. The
plates include numerous photogravures illustrating the
progress of operations, which come out with extreme
clearness. In every respect the work is entirely be-
yond criticism, and is produced on eo luxurious a scale
that one can hardly hope that it will soon be surpassed
by anything in literature or engineering.

THE FIVE ORDERS OF ARCHITECTURE,
according to Giacomo Barrozzio, of
Vignola, to which are added the
Greek orders. Edited and translated
by Arthur Lyman Tuckerman for the
use of the art schools of the Metro-

olitan Museum of Art. New York:
illiam T. Comstock. 1891. Pp. 12.
Plates Ixxxii. Price $5.

As will be seen from the summary of this work, it
consists almost entirely of plates. The five orders
treated are the Tuscan, Doric, Ionic, Corinthian, and
Composite. All of the orders are of the Roman type,
the Doric having a base, and all of the columns being
shown in the systematically arranged page as mounted
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on pedestals. 1t gives, in other words, clasgic architec-
ture from the standpoint of the mediseval architect. The
book is unexceptionably gotten up as regards the
character of the plates, their selection and the utility
thereof for the working architect, the shadows cast by
the capitals and bases receiving especial attention. The
latter feature is cited as an example of the metbods fol-
lowed. Throughout the same care_and thoroughness
distinguish the work.

APPLIED MECHANICS. By James H.
Cotterill, F.R.S. John Henry Slade,
R. N. London: Macmillan & Co.
1891. Pp. xiv, 512. Price $1.25.

This excellent little work includes the general
branches of mechanics, couples, work and energy, me-
chanical powers and constructions, the steam engine,
strength of materials, and hydraulics. It is fully illus-
trated, and includes a number of problems for solu-
tion by the student. Like so many of the Englishele-
mentary scientific works, it is written for the curriculum
of a special school.

THE RicH MAN's FooL.
Robert C. Givens.
& Lee. 1890.
Price 50 cents.

THE CHESS PLAYER'S POCKET BOOK AND
MANUAL OF THE OPENINGS. EKEdited
by James Mortimer. Fifth edition.

ew York : Dick & Fitzgerald. (No
date.) Pp.74. Price 50 cents.
The leading openings of chess are treated in this
work with considerable fullness. It will be of use to
many devotees of the game.

BIBLIOTHECA POLYTECHNI1CA. Directory
of .technical literature. A classified
catalogue of all books, annuals, and
journals published in America, Eng-
land, France and Germany, includ-
ing their relations to legislation,
hygiene and daily life. Edited by
Fritz von Szczepaunski. First an-
nual issue 1889. New York: Inter-
national News Company. London:
Sampson Low, Marston & Co. Paris:
E. Bernard & Cie. St. Petersburg
and Leipzig: Fritz von Szczepanski.
1890.

&= Any of the above books may be purchased through
this oftice. Send for new book catalogue just pub-
lished.

A novel. By
Chicago: Laird
Illustrated. Pp. 431.

SCIENTIFIC AMERICAN
BUILDING EDITION.

MARCH NUMBER.—(No. 65.)

TABLE OF CONTENTS.

1. Plate in colors showing the residence of P. H.
Hodges, at Stratford, Conn. Perspective view,
floor plans, etc. Cost complete $8,000.

2. Handsome colored plate of an elegant residence in
Riverside Park, New York City. Floorplans, per-
spective elevation, etc.  Cost $30,000.

3. Residence at Bridgeport, Conn. Perspective view,
floor plans, etc. Cost about $7,000.

4. Handsome residence of Mr. F. Chamberlain, at Hart-
ford, Conn. Francis H. Kimball, of New York
City, architect. Floor plans, perspective eleva-
tion, etc. Cost $60,000 complete.

5. {llustrations of two attractive semi-detached houses
erected for Mr. A. L. Pennock, at Philadelphia,
Pa. Floor plans and perspective. Approximate
cost $15,000 each. F. U. Beal, New York,
architect.

6. Floor plans and photographic view of a residence at
Edgecombe Court, Chicago, Ill. Estimated cost
$5,400.

7. A pillar cottage erected for Mr. G. W. Chilcs, at
Wayne, Pa. Cost $6,000 complete. Perspective
and floor plauns.

8. Handsome residence at Hartford, Conn., W. B.
Tubbey, architect, New York. Cost$19,000 com-
plete. Floor plans and perspective.

9. Two floor plans and photographic view cf an attrac-
tive residence at Austin, Chicago, Ill. Estimated
cost $7,000,

10. A very convenient and attractive suburban cottage
of modern design, erected for Mr. E. W. Given,
at Mont Rose, Orange, N. J. Cost $5,500 com-
plete. Messrs. Rossiter & Wright, architects,
New York. Floor plans and perspective.

11. Residence at Alexander Avenue, Buena Parh,
Chicago. Estimated cost $5,000 complete. Plans
and photographic view.

12. Photographic perspective view of the residence of
Mr. Frank Crowell, Minteapolis, Minn. F. E.
Joralemon, architect.

13. Miscellaneous contents : Preserving smoke pipes
from rust.—Door hanging, illustrated with 6
figures.—Safe construction of buildings, illustrat-
ed with 5 figures.—Improved blind slat planing
machine, illustrated. — Seamless copper house
boiler, illustrated. —Best quality of roofing tin
plate—Blower engines of the Galena.—An effi-
cient sandpapering machine, illustrated. — The
* Hero ™ spring hinge, illustrated.—The Duplex
joist hanger,

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, Cheapness, 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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The charge for Insertion under this head is One Dollar
a line ror each insertion : about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appear in next issue.

For Sale—New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y.

Acme engine, 1to 5 H. P. See adv. next issue.
Presses & Dies. Ferracute Mach. Co , Bridgeton, N.J
Burnham standard turbine. Burnham Bros., York, Pa.

Combination mill for crushing & grinding. See last issue

Billings’ Patent Breech-loading Single Barrel Shot-
gun. Billings & Spencer Co., Hartford, Conn.
Steam Hammers, Improved Hydraulic Jacke, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.
Best Ice and Refrigerating Machines made by David
Boyle, Chicago, Il1l. 155 machines in satisfactory use.
Money provided for manufacturing patented articles
of superior merit. Manufacturer, P. O. box 2584, N. Y.
Screw machines, milling machineg, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.
Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.13.
Wanted—A 50 in. X 46 in. X 10 ft. Planing machine.
State make and width of table. F.X. Hooper & Co.,
Baltimore, Md
The best boolk for electricians and beginners 1n 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, 26 to 36 Rodney St., Brooklyn, N. Y.
The Dwight Slate Machine Co., of Hartford, Conn.,
make the most extensive line of hand, foot, and auto-

matic feed drills tor light work, 3§ in. holes and less. 1891
catalogue free.

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
Free on application

New York.

HINTS TO CORRESPONDENTS.

Names and A ddress must accompany all letters,
or no attention will be paid thereto. This 18 for our
information and not for publication.

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

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

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

Scientific American Supplements referred
to may bhe had at the office. Pricc 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(2888) T. F. D. asks for gold luster for
china painting. A. Dissolve 1 drachm gold in 34 ounce
aqua regia, or simply dissolve this weight of chloride
of gold in water. Add 6 grains of metallic tin, and
enough aqua regia if required to dissolve it. Pour
with constant stirring into a mixture of 14 drachm
balsam of sulphur and 20 grains oil of turpentine.
As it stiffens add 14 drachm oil of turpentine and mix.
More gold gives a brighter effect: tin inclines it toa
violet tinge. Balsam of sulphur 1s made by boiling to-
gether in a covered vessel 1 part flowers of sulphur and
4 parts oil until the mass thickens.

(2889) F. T. asks for a receipt for a
composition, by putting which in a small piece of cot-
ton batting the size of a small marble, and placing in a
glass of water, it will produce sparks of fire. A. Possi-
bly it 18 sodium or potaszium. It is very dangerous.

(2890) A. A. B. writes : X contends that
the point of solidification of a substance is the freezing
point of that substance, or in other words that any sub-
stance that solidifies when itstemperature is sufticiently
lowered may be teriued frozen when in ite solid state.
As for example : Glass, iron, china ware, etc., in their
solid state may be correctly termed frozen. . Y contends
that this is not so. It is conceded that in general con-
versation it would not be correct, but from a physical
standpoint it would not be incorrect to apply the ex-
pression, after the molecules have once congealed.
Please decide the question. A. Generally we should
say that freezing applies to particular cases of con-
gelation only, and we should not advocate X’s conten-
tion. It is a question of etymology, not of science.

(2891) C. T. asks how to remove stains,
made ty handling in damp weather, from the highly
polished brass work of a microscope. A. Your brass
work is evidently not lacquered. Clean with putz po-
made, then with whiting, and finally lacquer if the sur-
face is not one having frictional contact with another
surface. In this case have the work nickeled.

(2892) C. P. writes : Your answer to the
following, alsothe way of doing it, will interest several
of your readers. A horse is hitched to a barn 25 feet
square at one corcer, by a rope 100 feet long; how much
area in square feet can the horse feed over? A. He
can feed over 4 quadrants, one of 100 feet radius, one of
75 feet radius, one of 50 feet radius, and one of 25 feet
radius. These can be calculated by the regular formula
L
4— giving 14,727 square feet.

2893) T. F. D. asks for a-good receipt
for a harness dressing. A. Mutton suet 2 ounces, bees-
wax 6 ounces, powdered sugar 6 ounces, soft soap 2
ounces, indigo (real) or lampblack 1 ounce. Dissolve
the soap in %4 pint of water, add other ingredients, melt
and mix, and add 1 gill of turpentine. Apply witha
sponge and polish with a brush,

(2894) E. L. asks (1) how to compound a
mixture with which he could coat the inside of a wooden
box so that he could use it as a jar for astorage battery.
A. Use resin 4 parts, gutta percha in scraps 1 part, and
a little linseed oil, Thicken if desired with ground
pumice. 2. Would a rubber tube placed between the
primary and secondary coils of an induction coil assist
in its efticiency ? A. No.

(2895) M. M. L..—For artiticial cider the
following {s given : 28 gallons soft water, 2 pounds tar-
taric acid, 28 pounds New Orleans sugar, 1 pint yeast.
Stir thoroughly. Let stand 1n cask with bung out for
24 hours, add 3 gallons spirite, bung tightly, and let
stand 48 hours.

(2896) L. K. writes: I have a 25X30
hard rubber tray which I use for the silver bath; it has
a plece broken from one of the sides; can you give me
recipe for mending the same and making a good joint ?
A. Stockholm pitch 3 parts, resin 3 parts, crude rubber
6 parts, turpentine 12 parts; heat and mix. Roughen
edges befoxe applying.

(2897) W. A. L. writes: I have seen a
combination of the usual vulcanite and aluminum 1n a
dental plate. Isthe latter likely to develop anything
deleterious in contact with acidulous food? A. No.
It is simply a question of durability.

(2898) C. N. C. asks: 1. What will take
quicksilver off a gold ring ? A. Heat it very carefully
to a temperature of 100° Fah. Itisbest to intrust it to
a jeweler, as you may melt it. 2. What to mix with hy-
drofluoric acid to make etchings on glass look white and
rough like ground glass ? A. Do not apply the acid too
long. The first effects are frosted, which disappear
with deeper etching. You may apply the gaseous acid,
evolving it from fluorspar and oil of vitriol in a leaden
dish the size of the glass to be treated. The latter is
held by cross pieces or otherwise well above the liquid.
All glass in the room may be injured. It is best done
out doors or in a cellar.

(2899) B. W. says: We are having a dis-
cussion in class as to what has become of the Great
Eastern, the ship that laid the Atlantic cable. Please
inform me, A. The Great Eastern was sold in 1888 for
old iron, and i3 now being broken up near Liverpool.

(2900) H. D. D. says : Will you kindly,
through the SCIENTIFIC AMERICAN, give arule forfind-
ing the velocity in feet per second of a body falling
through spaceat anygiven time? Exampie: A body
falls 16 feet the first second and 64 feet the first two
seconds; what is the velocity in feet per second at any
given point ? A. Velocity at end of 1second. 32:166 feet
per second; velocity at end of 2 seconds, 64'333 feet per
second ; 8'02X Yheight in feet=velocity at end of fall,
infeet per second; 32'166X time in seconds=velocity in
feet per second at the end of fall; 16°083Xsquare of the
time in seconds=height of fall in feet.

(2901) W. H. McL. says: Can you tell
me where I can get some seeds of theeucalyptus tree,
the variety best adapted to the coast of the Southern
States ? Also, kindly tell me the name of the worm that
cuts off small branches from trees; they seem to prefer
the wood of the persimmon and hickory to any other.
Is there any way to keep these worms from destroying
a grove of small Pecan trees ? A. Prof. C. V. Riley, of
the Entomological Division, Department of Agriculture,
Washington, to whom we referred the above inquiry,
replies as follows : The department has no eucalyptus
seeds on hand at present for distribution. Mr. McLeod
can doubtless secure them from some seed dealer in
San Francisco. The insect cutting off branches of per-
simmon, hickory and other trees is the twig girdler
(Oncideres Cingulatus), a species of the coleopterous
family Cerambycide, or Longicorn beetles. The female
beetie girdles with her jaws the twigs in August or
September, and inserts one or several eggs into
the wood above the girdled place. During winter
time these twigs are usually broken off by the wind,
and the larvae develop in them on the ground during the
next spring and summer. If the girdled and fallen
twigs of guci trees as are known to be infested are care-
fully collected and burned in winter or spring, the insect
will be kept measurably in check. Good illustrations
of the beetle, its earlier stages and its work, are given
in the American Entomologist, vol. iii, p. 297.

(2902) T. W. asks : 1. What is the wost
conclusive proof forthe existence of atmospheric pres-
sure ? A. The barometer, which varies in height at
different elevations. 2. How close has air been com-
pressed by powerful machinery ? A. There is no
known limit to its compressibility. Theoretically, a
limit can bejapproximased to. It has been compressed to
many atmospheres. 3. Can a tight-fitting piston be drawn
out of a cylinder, supposing no air could get behind
it A. Yes. 4. Place adrop of water on dry surface,
take pieceof straight paper by one end, bring other end
down flat on water, it sucks down and is hard to draw
away; why is this? A. Capillary attraction. 5. Will
condenser fill with water or crush, provided only heat
of steam can escape? A. Yes. 6. In breaking a piece
of soft iron, do the molecules change from one side to
the other, or what is supposed to take place ? A. The
molecules are supposed to be tornapart, 7. Is notthe
wear on the same half of the crank pin, no matter
which way an engine is running ? A. No; it is on op-
posite halves for the two ways of running. The fallacy
of the geometrical puzzle you submit is in the fact that
the pieces as cut will not fit. There is a space left un-
filled, which accounts for the apparent increase.

TO INVENTORS.

An experience of forty years, and the preparation ot
more than one hundred thousand applications for pa-
tents at home and abroad. enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents,either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., oftice SCIENTIFIC AMERICAN, 81 Broad-
way, New York,
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INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

March 10, 1891,

AND EACH BEARING

THAT DA'TE,

|See note at end of list about copies of these patents.)

Abattoir, J. W. Moyer............. ... 447,840
Adcressing machine, G. C. Sherman . 447.980
Adjustable pattern for draughting garments, S. )
Bisceglia .. 447,932
Air brake, automanc. A. P. Massey.. 447,183
447,910

Air cylinder lubricator, compressed.
ZOANDL. ..ettieniien cieinnenen 5 3

Air purrﬂer.J W. Collins... . 447,942
Alarm. See Burzlar alarm. Electric alarm.
Ann unclawr and telephone system, combined, J

. Francis . 447.768

Annuncxaror, polarized, E. P. Warner.
‘Annunciator, train order, L. T. Crabtree.

. 443,169
. 448,125

Axle box, car, W. Cross..... B000080060EaE508500 R 448,130
Bag. See Paper bag.
Bag fram e, B. \iaver . 448,159

Bale tie fastener, D, W. Gish.
Baling press. M. C. Jackson
Band cutter and feeder, E. S. ‘Wilhite.
Banjo. G. B. Durkee ..........
Banjo, W. Thtus..........
Buasket hamper. D. J. Johnson ..
Battery. See Body battery.
Bed, k. . B.Babbe.......................l
Bell operating device, door, A. Iske .
Bells and burglar alarms. trip tor door. A. Iske
Belt, waist, H A. Hayden.......

Bench spur, W. J. Strain
Berry box, C. Tondeur
Bicycle, K. H. Bolte.
Blind. window, W.
Blower, fan, J. S. Sehoonove

4h 7"8
447

7 4
448,177
447,909

Board. See Game board.

Board or game table, J. S. Burronghes.. . 448,120

Body battery aud attachments for t e,
Crisp & Web 2 00000000000000 . COCOBO0E000000000 & vk P- ]

See Egg bdller.
Boiler furnace. smoke preventing water tube,
Reese. Jr., & Seller............cooiiieeiniivneinens

448,076
Boilers, apparatus Lhrough whlcl;1 a;)rb is supphed

to furnaces of steam, W. J. Chubb.............. 448,178
Bolt. See Screw bolt.
Book. combined receipt and record, H. L.oewn- o)

............................................. (1%

Bottles. etc., ciosing device for, M. Rheinstrom... 447.974
Bottle stopper, F. W. Perry.........oco.o..ovvunnnns 443,070
Box. See Axle box. Berry box. Hitching box,

{;eLLer box. [ocking box. Metal box. Signal

0X.

Box jointing machine, M. D. Knowlton............ 447,955
Brake. Air brake. Car brake.
Brick machine, Frazier & Milam.... ...... ........ 447,49
Brick or tile machines, automatic wire cleaner

for, G. Kukenthal....... ................ .. 448,053
Brickwork, coating compound for, G.'L.'Cross.... 443179
Bricks, manufacture of, E. L. Bansome..... AT
Bromme and mdme. Obtammg. H. H. ng 41. 926
Brush, M. Young..... ............ 6
Brush, toilet, J O. Nightingale 5 448()m
Buck le. S.E. Harsh...... ...... 4

Buckle, suspender, J. A. Traut 44.'.9“4

Bunldmgs. construction of ﬁreproof E. V.John-

............................................ 448,048
Burpzlar alarm and door bell, automatic, Kierson P
.......................................... ,051
Burner. See Hydrocarbon burner. Incandescent
burner. Vapor buruer.
Burner, J. J. Robinson 448,080
Button, A. Mandel. 447,782
Buttonhole cutting
Osterhout . 447,791
Button, separab 447,855

Cable grip, C. Hazard.
Cage perch, A. C. Goe.
Cakes, etc., treating, J. 5
Calendar, discount and interest, W.
Calipers, R. Yanda

Camera shutter, .. Prosch, Jr................ 000 447‘902
Can. See Milk can.

Can capping machine, M. Jensen....... 8600008000 ... 448.047
Canals. construction of ‘A. Pickard. . . 448,072

2. 448016
47,99

Cane and slide gauge, combmatron R. Fuchs
Cane cutter, R. R. Wilson........................
Cane. music stand, and musrc .holder, Harders &

Car brake, H. H. Sessious.......

Car brake and starter, C. J. Luce
Car brake shoe, C. H. Emerson..
Car. cattle or stock, D. L. Sylvester.
Car coupling, D. I.. Barnes.
Car coupling,J. M. Fisk...
Car coupling, S. M. Hobson
Car coupling, W. McConway
Car coupling, J. Schatz... .. .
Car, observatory, T. J. McBride . .. 447,785
Car registering apparatus, street. 1. G. Canfield. .

Car replacer, E. Descomps. ... ...cooiiiiennnnn .. 44
Car replacer, Stephens & Mott
Car, vestitule, H. M. Jones..
Cardboard making machme, J. McCoy
Carpet fastener, H. K. Leeman
Carpet fastener, Parmeter & Stetson
Carriage, S. R. Bailey........ ... 00
Carriage cover, B. F. Partridge........
Carriage curtain attachment. D. Arxerbrrgh
Cartridee. B. Long Goontos o0
Carving machine. Smith & Post...................
Case. See Map or sheet case. Piano case.

Cash carrier apparatus, A. Iske
Cash register, W. H. GrlmanJ

448,057
497,796
47 8’9

Chain, drive, S. Elliott
Chains, maklng oiling links for d
Chair. See Reversible seat chair.
Checkrein holder, F. P. Thompson
Churn, W. N. \Wachter.... .. ..........

Cigar bunchm.z machine. F. J. Hagen (r)
Cigar cutter, Quin & Dunckel..
Cigar lighter, A. F. Hawksley..
Cigar tip cutter, Brunhofl & Lehman

. 44T 814
448,094

Cigarette machine, A. L. MuUnsoON .....eeeeennn.e.. 447,968
Clamp. See Hose clam
Clamp for holding chlselq. Jo A ISliNeeeeeeainnnne.. 447,776

Cleaner. See Fruit cleaner.

Clip. See File clip.

Clipping shears, L. G. Werner...........
Clothes drier, M. D. Judkins
Clover hullers, feeder attachment for, J. W. Har-

. 448.170
445,049

(‘lutch friction, J. A. Moncrief.
Coat holder, H. R. Rusk
Combination lock, K. W, Wilson
Commutator, W. 1Tornberger 5
Cord hanging and adJustmg devrce.J A. MatLe-

148, ,040
. 447.889

on.
("ord receptacle, V1. 7. Simmons.
Cork grinding machine. C. D. Armstrong..

Corner strip, k. Kees................ . 415 187
Coupling. See Car coupling. Electric wire coup-

ling. Fence rail coupling. Shaft coupling.

Thill couphrg.
Creamer,J.G. Smith...........oovvvviiiiinn. .. 447914

Culinary fork, S. A. Merrill
Cultivator, B. P. Whitney..
Cultivators, replanting atmchmeut for, Cuunmg-
ham & Ferry
Current wheel, V.
Currents and waterfalls, dp
river, F. S. Martin
Cuspldor. C. L. Beers.
Cutter. See Band cu
cutter. Cigar tip cutter.
Metal cutter.
Wire cutter.
Cutting tool, R. Gabel
Decluratmg glass and porcelam, Westwood & Ma]- .
(Y100l 0030000000000k A Ha0an) Ga00000 3
Dental service stand, W. E. Warner .
Dining room service apparatus, H. W. Cla
Distilling water, apparatus for. N. Huntmg

448,155
T2

448.151
47,915

447,887
448,111

an . J|
Flue hole cutter.
Milling cutter. Weed cutter.

448,017

Door check, G. W. Moulton.... . 447.839
Door opener, electric, .. Bates 48.110
Draught bail, Z. T. Harmsh. ... 448,030
Draught equalizer, . B. Croft.. .. 448,129
Draught equalizer, T. Thompson.. 448, 095
Drier. See Clothes drier. Grain drier.

Drills, ete., covering wheel tor, J. Campbell....... 447,938
Drying machine, P, Dillon..... 00000000000 448,181
Educational appliance, A. F. C. Garben 448,619
¥eg boiler, automatic. G. L. Dale..... 447.945
Electric alarm, G. W, Ad. 447,998

Klectric circuits, automatic switch board and
safety cut-out for. E. A. Sweet..
Electric conductor. F.J. N;
Electric current generator, alternating, N. Tesl.
Electric light fixture,J Kintz......... 7,832
Electric light si1gnal Mc(‘nnn & Crelder ¢
Electric motor, W. H. Chapman . 447,939
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Electric starting switch, W. Hochhausen
Blectric switch, H. 1\ Clark..

Klectric switch, Orford & En
Klectric switch and cut-out, W. H
Electric wire coupling, nghL & Hawken
h.lectnc wmny in buildi

........ 447,861

Electncal indu

ing, J. C. Ludwig.. 448,163
Elevator, N. P, Otis .. 447,593
Engine. =ee Pulp refining and dressmz engine.

Rotary engine. Steam engine. Traction en-

gine.
Engines, means tor governing or regulating the

action of gas or other like explosive, Dela-

mare-Deboutteville & Malandin ............... 418.136
Envelope moistener and closer, D. (‘(wyle 447,509
Equatorial mounting, G. N. Su.egmuller 415.081
Kraser, tube, C. llummann ........... . 447872

l“vapomunu apparatus, T. Gaunt. 4
Evaporatiug apparatus, multiple effect. T. Gaunt.
Excelsior cutting mdchme. C. G. Sl’lll[h ............
KExhibitor, sample or picture, H. Krercks
Faucet. measuring, F. C. 1. Strasburger., oo
beefl water heater and purifier for borlers. w.
<err o

Fence, lood. H. A. Mace. 448,154
Fence post, J. E. Daniels. 448.180
Fence post, 'I'. 8. Riddel. 448,078
Keunce rail coupiing, iron, C. Hanika .. 4480
Kence, wire, P. Mast.............. . 448,161
KFencing strand, A. B. Woodard... 447,927
Kender. See Ship’s fender.
Kertilizer distributer, W. G. De Berry..... ........ 448,135
ker(tjllhzir distributer and seeder, combined, S. E.
arkson

. 448,010

Fertilizer dlstrlbnler hand, Bates & Wren
Fifth wheel, J. H. Gressom
Kile, bill or letter, J. W. Henson
File clip, Brunhofl & Lehmann
File handle, J. Reilley......
Files. apparatus for re
Filter, oil, A. S. Krotz.
Fire escape, K. W. Bu
kire escape, K. R. Whittier..
Kireplace heater, K. D. Wood
Kishing rod support, S. Hall.....
Flower pot, folding, M. H. Piper
Flue hole cutter, W. R. Craig..
Fly frightener. J. Bosworth....
Fork. See Culinary fork.
Frame. See Bag frame.
trame.
Fruit cleaner, W. H. Perry...........ccoevieeunnn
Furnace. See Boiler furnace. Garbage furnace.
Glass meltmg 1urn.xce. Retort furnace.
Furnace, J. J. & Meldrum...........coiemenn.
Furnaces, .Appdmtus tnr consuming smoke aud
saving fuel in, MotTatt & Stuttaford.... . . 448,156
Furniture fastener, W. G. Jdrvrs . 447,829
Gaoge. See Micrometer gaug
Galvanic apparatus for the human body, P. G.
Williams.....occcieeiiescncnrncenionnees o0 5
Game board, H. Wachter...
Garbage furnace. A. Brownlee
Gasand air mixer, E. Meredith.. 000 0P
Gas, apparatus for manutacturmz. J. L. Stewar
Gas burners, device for cleaning, J. Reilley..
Gas, device for separating llqulds from namral

. 4477155
Mosquito canopy
447,901

447,891

C.I..8tock.... ...oovuninn 447,848
Gas meter, J. B. chkerbocker . 447,833
Gate. See Swinging gate
Generator. See Electric current generator.

Steam generator.

Glass melting furnace, H Schulze-! Berge 00 . 447,795
Globe hnlder H. R. Burl 418.119
Gong, C. Callahan 0 448,008
Grain cleanine device, F. F. Landis. 447,844
Grain drier, J. V. Curlin. . 448132
Grain separator, D. Scott. 447,845

Grinding, dryin,
C. Close..

Grinding mill,

Grinding the edges 6 blan!

<& metallic strips, machine for, J. Wallwork

and incorporatin
. 447,808
447,951

448,099
Guard. See Razor guard.
Gun, automatic, H. S. Maxim.. . 447836
Gun, automatic machine, H. S. Maxrm 447,837
Gun ﬂuzht W.Lyman......co... veunes 8 447,886
Gymnastic apparatus, C. H. Dinkelman . 447811
Hammer, steam, J. A. Henckels.......... . 447,824
Handle. See Kile handle.
Harrow and roller. combined, E. T. Coombs 447,763
Harrow spring tooth, W. M. Brinkerhoff... 447,936
Harvester, cornstalk, P. & Lundgren.. . 448,058
Harvester pitman connection, J. Baum.. 447,930
Hat pouncing machine, Newman & Oakley. 447,187
Hay loader, M. Beck... . 448.006
Hay rake, W. 5. Sharp. 448,145
Heater. See Feed water heater. Frreplace

heater.

Heel stiffener machine, L. Cote... . 447944
Hinge, L. Porter......... ...... . 447,971
Hinge, lock, C. . \Ware.. . 447,986
Hinge, spring, M. Redlmger. 447,844
1titching box, 1. Brooke 447,937

Hoisting and conveying apparatus, T.'S. Miller... 447,802

Holder. See Checkrein holder. Coat holder.
Globe holder. Paper holder. Pen holder.
Rein holder. Sash holder.

Horse blanket, A. H. Kinder........ 5600 O .. 448,151

Horse blanket. A. K. Ransom. 447,793
Horseshoeing rack, 8 M. Martin 448.060
Hose clamp, H. Gerstung. Jr.. 447,818
Hot air register, J. Northen. 448,141
Hydrant. W. R. Thropp...... eeren. 448.0¢
Hvdrncurbun burner, Mcllale & Dillmann..... ... 448,064
Incandescent burner and method of using the

same, H. C. Campbell.................. ... 447,757
Indicator. See Mileage book indicator. Post

office indicator. Station indicator.
Inkstand rfcepmcle and pad holder, combined. J. T

e HIACKET . . tiieii it iiiiiitittaar s iaaaae s . 020
Insulutlon of electric conductors, F. J. Nash. . 40596
Iron. See Soldering iron.
Ironing machine, L. H. Watson. . v ee 440,987
Jack. See Wagon jack.
Kettle ear and cover, M. & M. Griswold, J . 447821
Key bottomn support, A. H. Hastings.. 448,033
Knife. See Pocket knife.
lxmlLng machine stripping mechanism, J. Brad~ o0

.................................... . 4458.007

Labelmz machme. S. IL. Salomon. . 447907
Ladder, step. A Brandenburg. 448110
Lamp, electric are, 1.. C. Atwood. 445,107
Lamp, electric arc, 1 C. Korgason.. . 447,767
Lamp sockets, switch tor mcandescent, A T

Tregurtha. . .oooiiii e ciieiieiienieeaeneconenns 448,167
Lamps, device for raising or lowering mcandes-

cent electric, C. K. Reinmann......... 5 . 448,164
L.amps, electrode for arc, A. C. Seibold . 448,084
Lamps, operating arc, N. Tesla......... . 447990

Lantern, tubular, W. Baldwin...................... . 448,002
Larynunscnpe and tongue depressor. combmed e
7,828

G. llenckel............ .......
448,023

Lathe reversing mechanism, "r'ri'g'éiﬁ's'
I.edger and index, combmed Kirtley & Phrlhps..
I.emon presser or squeezer, 8. C. Rupe .. . 447,97

Letter box, W. McClosky.. . 448,062
Letter box, house door, G. ) 448
Light. See Signal light.

Liive stock releaser, N. R. Sheets............ ceneenes 447,979
Lock. See Combination iock. Nut lock.

Lock, L.. 8. Ellsworth. . 447811
Lock, J. Kubler.. 447,957
Locking box, secret J. Theuerner. . 447,984
Locomotive gearing, R 8. McW hirter .. 48,1
T.oom picker staff operating device, T. McCarty... 447,541
Lubricator, See Air cylinder lubricator.

Lubricator, A. Krautter.... .... . 447,956
Map or sheet case, K. B. Strong 447,983

Match machine, C. R. E. Bell

Measuring machine, automatic, J. 448:@18
Mechanical movement, H. D. Mentze 447,964
sMetal box, C. J. Hauck, Jr 448,034

Metal cutter. H. B. Todd.

Metal planing machine, Gray & . 447.80
Metallic casing, W. L. Chase...... 447,807
Meter. See Gas meter.
Micrometer gauge, L. S. Starrett .. ............... 418,089
Mileage book indicator and guard, combmed W

H. Knight.................... .. 447954
Milk can, W. C. Thornton . 447,923
Mill. See Grinding mill.

mill. Sawmill,
Milling cutter, K. R, Pallen.................... eeee. HTN0
Mirror, ludy’s shoe, S. 300dmaNn ....cccevvveene.... 447,770
Mould. See Suppository mould.
Mould rack, Wooster & Andrus.....ceeeee o ooee... 447.504
Mosquito canopy frame, A, Jatho........... ...... 4i7.818
Motor. See Electric motor.
Mowers. grass receptacle for lawn, 1. F. Bartlett. 448,188
Musical instrument, mechanical, C. Pietschmann. 44797
Musical instruments, tail piece for, G. B. Durkee. 447,946
Nail making atrar‘hment wire, G. W. McKim,..... 447,595

Nut lock, W. Gledhill
Nut lock. P. B. (irimes. .
Obstetrical harness, \V. A. Couant

Organ action, M. Clark.... ..... . 447,760
Qyster tongs, k. T. Maddrix 448, 1059
Packages, etc., apparatus for carrymg, 3. o.

Kapp ... 448,050
Paint, roof, J. B. Zook. 0o o . 447.997
Paper bag,F. 0. Paige.... -.... 142
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Paper box machine, A. L. Munson.................. 443,158
Papler feeding and separating machlne, L. F.

Paper hnlder and cutter, roll, J. M. Boltou..
Paper holder and cutter, roll, Ford & Jacobs
Paper holder and cutter, roll, W. Van Horn....... 448,09
Pattern. See Adjus[able pattern.
Pen holder, H. K. E. Schuster...... weeeseessens. 448,083
Pencil and pencil sharpening knife. combmecl R.

H. Franklin 448.182
Pencil cases. et

suspension device for. Jeﬁerys

& Dickman............ vees. 447,879
Piano case, upright, A. H. Hastmgs .. 448,032
Pianoforte, V. H. Mathushek .. .... 5 44‘,%4
Pianofortes, agraffe for, W. H. Ive . 448,
Pile fabric cutting apparatus, J. H Smlth etal.... 448, 058
Pipe. See Smoking pipe.
Planter, J. C. Cayton . 447,759
Plotter. R. Barnhart 5 448 109
Plow, 1. Wllhams P 80
Plug and mechanism, wash basin,W. Bunting, Jr. 447 863
Pocket knife, W. Vogel ......................... 60000 ,168
Post. See Kence post.
Post drive, J. McLandsborough..........ccceeceu... 448,140
Post office indicator, U. B. Winter.. 447,803
Pot. See Flower pot.
Precious metals, separator for the, W. C. Van

Horn ... . BA0A6000000C eeee.. 448,098

Press. See Balmg pre 5
Pulp refining and dressing engine, 8. R. Wagg 47853
Pump, hydraulic air, T. Lieb.. 447‘961
Push and pull, combined, A. Ish 445,044
uiiting machine, Schultz & We . 447,794
ack. See Horseshoeing rack. Mou
Radiator, H. N. Hemingway.. 448,036
Radiator, J. L. Wells el . 447,990
Railway, overhead, Moyer & Ja 448,157
Railway signal, electric, W, W, Rosenfiel 447,906
Railway scraper. Jordan & Pots..... 447,777
Railway switch, O. Bixler .. .... .. ..... 448,112
Railway swu.ch. automatic, J. R. Wuzgmton. 17
Railway tie, street. C. A. Beach.. 5 8,
Railway time signal, J. Wayland T 447,980
Railway trolley. electric, M. J. nghtman. 448,173
Rake. See Hay rake.
Razor guard, Murphy & Chaplin.... ............... 448,159
Reels, cop spindle for, I. Walker.....coecceueieiane. 7.800
Reglster. See Cash register. Hot a|r remster.
Rein holder, J. D. Shurmon............cceeeeieenn.. 447,981
Retort furnace for deoxidizing ore. Lancaster &

(8111 [ Zacnaanae, Bonboo. Boanoooo0oANonRoRa0aaaeTDg 47,779
Reversible seat chair, coin controlled L. M. Erb.. 448012
Roller mill, E. G. Dewald........... 447,765
Rolling mill. J. M. Price..... 448,073
Rotary engine, W. & L. Carter. 8,121
Rotary engine, M. Johnson.. 447.831
Roundabout, T. C. Lidster. 448,056
Sash fastener, B. Baldwin 447,753
Sash holder. A. ANV TS. ... 44
Sawmill band, I. Kendall.. L 447953
Saw, pole or wood. K. G. Hobler.. 448,038
Saws, weatherbeard sawing attachment for circu-

lar, L. E. Paine........ ........ 00000000 448.162
Sawing machine. P. Pu 447,903
Sawing machine, W. H. H. Spradl ........ 447982
Sawing machine, power feed. W. J. Edwards 447,812

Sawing machine, self feed rip, .. E. Paine........ 448,163
Scaﬁ‘uld poles, apparatus for securing Logether,

.C. Montgomerie.... .. ........ . 447.838
Scaﬂ"nld portable, A T. Nygren 447,898
Scoop, R. J. Masbach........... 447,838
Screen, J. A. Bougzhan 447934
Screw, bnlt. and nut, C, 47775
Seat. See Vehicle seat.

Seed recleaner, clover, Welty & Leach... 447.801
Seeder and harrow, combined. W. C. Bur! . 447,864
Semaphore signal. pneumatic, J. Wayland. . 4477088
Separator. See Grain separator.

Separator, E. 8. Bennett.... . 448,189
Sewage treating apparat us. c.w. 448,122

Sewing machine, boot or shoe, A. Kppler Jr...

447,872
Sewing machine. shuttle actuatmg mechan

for duplex needle, F. . 447,880
Shaft collar, F. Slmonson..“ . . 418,087
Shaft coupling, W. B. Turner . 4474925
Shears. See Clipping shears.
8helf, book, L. Stockstrom............ 448,091
Ship’s fender. T. Raftery . 448.074
Shirt. S. I.. Hyman.. . 445,042
Signal. See Electric luzht smnul. leway sig-

nal. Rall Wv time sxgnal. Semaphore signal.

Signal box, F Cole. . 447,869
Signal light, G. T. Parry.. 448,069
Signaling apparatus, electric rmlway. £&. T.. Harri- e
Slaughtering animals, derrick for, ngery &

Cavanaugh . 448,054
Slicer, J. Spillinger......... . 447,847
Smoking pipe., D. M. Poulin 47792
Solder, G. F. Pabs . 448161
Soldermg iron, self heating, Lehmann & Brun-

hoft 448055
Speculum, W. E. Clough . 447,761
Spinning and doublmn cotton or oOther fibrous

substances, mule and twiner for, W. H.

hodes 448,017
Spinning frames or other machinhes, indicator for,
R. Clarkson... ... .... cerreseseeneaaane... 448,123
Sprlnkler. See Water sprmkler.
Stamp, C. H. Shaw ....... ....... ..o, eeree. 447912
Stand. See Dental service stand.
Starch table, continuous automatic, J. A. Osten-

[ ¥ TH000300R0000R5GA00Ra00Ea0000000 . 447,790
Station indicator, J. K. Hartigan . 448,147
Steam engine, W. E. Good . 448,184

Steam engine, compound, J. Bau‘d
Steam generator, J. J. Bush
Stopper. See Bottle swpper
Strap, E. B. Stimpson......
Striking machine, co
J.Means.....
Suppository mould,
Surgical explorer, F. K. Hesse..
Suspender fastening, H. A. Hay
Sweat pad fastening, E. F. Pflueger
Swinging gate, J. W. Gorham.... .. .........
Switch. See Electric switch. Electric stal
switch. Railway switch.
Starch tahle.

), 448,001
865, 447,866

447,917

Tahle. See Board or game table.

g‘ab le leafsupport, .. G.Cash..................
el egraphy, railway car, W. S. & M. (. Cook.. . 447.¢
Telephone exchange, automatic, A. B. Strowger., 447.918
Telephone toll apparatus, W. Gray........ ce.o.... 148,024
Telephones, induction preventive for, Wruzht & T
)
Teliurian, J. K. Rassweiler.. 448,07
Tenon cutting machine, B. A. Haines . 447172
Terret and hitching strap holder. O. K. Lawson... 447.958
Thermometer for sad irons, A. Nicolaus.. 48,066
Thill coupling, D. McCrea AY... ceeennn . 447,786
Tie. See Railway
Timbers, clasp forconnectmg H. A. Salisbury.... 448,082
Tire, bicycle, L. D. Whittemore, Jr 447,993
Track layer, H. Birkby..... .. 44774
Traction engine, G. G. Schroeder, . 447,918
Trolley carriage and conductor, C. J. Luce. 447,885
’I‘rousers stretcher, A. B. Cogswell 447,868
Tug, hame. Young & Robinson. 7,9¢
Tug, harnesg, G. . Grout..... . 448,026
Twine, Williams & Cram........... .... 174
Ty pewriting machine, A. E. Harnsberger. 447,773
Typewriting wmachine, Higgins & Jenkins. 3
Typewriting machine, J. H. Osgood .. 447,789
Tyyewriting machine, G. F. Robertson 448.079
Typewriting machine, G. W. N. Yost.. 447859
Valve and faucet. lock, C. E. M: 447,962

Valve, safety, W. McShane.......

apor burner, G. S. Grimston (r) 11149

ehicle seat, soring, W. H. H. Wright 447,928
Vehicle, two-wh eeled. Frick & Wood 448,015
Velocipede, G.D. l.eechman. 7.835
Velocipede, railway, F. Brady 47.935
Velocipede wheel, J. W. Hall. 447822
Vending apparatus, T. Bergm 447,862
Vessels, coating for the protectio

R. A. Chesebrough 447941

Wagon, dumping, J. A. 447,774
Wagon jack, Bower & HKvans . 447,756
Washing machine, J. N. Bunch 448,118
Washing machine, W. L. Dearth. .. ,13:
Watch case pendant, Schiff & Mayer g
Watch mainspring, E. M. F 448,191

Watch, repeating, B. Re
Watches or other tlmepleces. repeatlnz mechan-

ism for, K. Terstegen (r)... .....ccccuun.. 1,151
Water power wheel..’ &. 0 N. Dahlquist. 447,810
Watersprmkler. W.S. Kisinger........ 447,77
Water wheel, F. Trump........... 47,
Way billing armcles for shlpment apparams for,

0. H. Thie . 447922
Weed cutter, self-cleaning, F. E. Lux. 447,781
Welgher, grain, Cooley & Richards.. 447,762
Well tool, deep, C. W. Robigon........ .. 448.165
Wells, device for spraying oil from the tubmg of

0il. H. K. Seybert ... ...0eeverunnnnnnn ceneeeeens 448,085
Wells, sand strainer for deep. . H. King . 447,852
Wheel. See Current wheel. Fifth wheel "Veloci-

pcﬁie wheel. Water wheel. Water power

wheel.

Wheel, J.G. McAlpme ...... 000000 447,893
Wheel, A. Snoddy....... 447,70
Whiﬂ‘letree B. B 00 445,105
Whistle, st eam, R. T. Cmne 48,127
Windlass, J. D. Daniel.. 447,764
Wire cutter, O. Arnold 447,9
Wrench, H. T. Briggs. 448,114
Wrench, B. B, Farris... 448,01
Wrench, A. Hamelehle. 448,146

Wrench, T. D. Kelth........ ...l

Wrenches, protector for JdWS of, C.C.’ bonroy.
Yoke, ox, W. J. Ackerman..
Zither, G. B. Durkee.......

DESIGNS.

... 447952

Album, L. A. Lipman... ...... veen 20,568
Badue, Mch]rny & Minshuil. 0,580
Belt, waist, J. Lambert. 20,571
Bottle. E. A. Rramer. .. 20,567
Bottle, A. Rheinstro 20,581
Brush, G. W. Wilson. 2,578
Chair, J. G. Wilson. 20575
Collar or ruffle, J. W 20,569
Ewmbroidery, P. Kleeberg . 2,577
Glassware, ornamentation 20,570
Grate, C. P. Peterson.. 20,573
Handle for spoon, etc., 20,576
Radiator, J. R. Reed...... 20,074
Sign plate, J. W. Oftelie. 20,572
Toy bank, R. Frisbie..... 20,579
Vessel with pen‘orated cover, . N. Kopp..... 20,566
TRADE MARKS.
Bicycles and tricycles, A. G. Spalding & Bros..
,172, 19,173
Blcycles. tricycles, and other cycles, Morris & W N
.................................................. s,

Dleteuc products, certain named, Gesellschatt fur

Fabrikation Diaetetischer Produkte. Ed. Loe-

flund & Co 5 19,160
Game counters, G. Kuehl 19,156
I1air restoratives, C. H. Pape 19,169
Hats and caps, B. Kah 19,1

Hose made of woven and knitted
Bureka Fire Hose Company.. .

Ladies’ and gentlemen’s furnishin s, H.

Metal, powder for polishing, Caledoni

9,167
19,153

Manufagturm;_v Company 19,148
Musical instruments know

bells. L. D. Mitchell ........... 19,149
Paint, carriage, Cary Ogden Comp: 9,154
Remedies, certain named, Protection ] 19,170

Remedy for epilepsy and other nervous dlseases,
S. A. Richmond
Remedy for the cure of catarrh, P. M. Hunt..
Remedy for toothache. neuralgm. and other nerv-
ous diseases, W. Tack.......
Remedy. kidney, liver, and bladder. Kilmer & Co
Shaving cream, W. H. Hall ..................... ...,
Soap, perfumery, cosmetics, and like toilet prepa-
ratiens, W. S. ThomsSon........... .. ceveenreenenn 19,151
Twines, lines, cords, rope, and tkread, ’I‘ravers

Varnish gums, W. H. Scheel.....
Whisky, Kdel Bros
Whisky, Standard Distilling Co..
Wine, medicated, P. Lebeault & Co....

A Printed copy ot the specification and drawing of
any patent in the foregoing list or any patent in print
issued since 1863, will be turnished from this otfice tor 25
cents. In ordering please state the name and number of
the patent desired, and remit to Munn & Co., 361 Broad-
way, New York.

Canadian Patents may now be obtained by the
inventors forany of the inventions named in the tore-
going list, provided they are simple, at a cost of $10
each. It compl\cated the cost will be alittle more. Kor
fuli instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may also be obtained.

Wovertisements.

Inside Page, ench insertion « = = 75 cents a line.
Back Page. ench insertion - = = $1,00 11 line.

The above are charges per awate line—about eight
words per line. This notice shows the width of the line,
and is setinagate type. Engravings mayheadadver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
1Dg to appear in next issue.

USE ADAMANT WALL PLASTER

It is Hard, Dense, and Ad-
hesive. Does not check or crack.
It is impervious to wind, water,
- and disease germs. It dries in a
few hours. It can be applied in
—-any kind of weather. It isin gen-
¥ eral use. Licenses granted for the
ﬁmlxmg,usmﬁ and selling.

= Address ADAMANT MFG CO

9 E. Genesee =t.,
Syracuse, N, Y,

STEREOTYPING; THE PLASTER AND

Paper Processes.—Composmon and preparation of the
mould, the best alloys of metal and proper degree of
heat, Lrlmmmg and mending the plate, etec. A minute
descnpnon of both processes, with numerous illustra-
tions, A paper of great mlerest to every printer. By
Thomas Bolas, F.C.8., K.L.C. SCIENTIFIC AMERICAN
SUPPLEMENTS, 773 and 974. 10 cents each.

¢ Star™ Screw Cut-
Foot Lathe L ting Autl:r

Swings matic Cross

9x25 in. A Feed, etc.

LATHE

Scroll Saws, H Catal
Circular a}grg;,zue
Saws,Lathes of all our
Mortisers. E Machinery.

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

The Sehastian-May Co.

Improved Screw Cutting

et &LATHES
Power

Drill Presses, Chucks, Drills, Dogs,
and Muchinists’ and Amateurs’
Outfits. Lathes on trial. Cata-
logues mailed on application.

165 to 167 Highland Ave.,

SIDNEY, OHIO.
l "VE"TO Rs | Weare prepared to buy outright

or manufacture on royalty, ine
ventions possessed ofutlhty ornovelty. (‘orrenpundence
invited. Our salesmen cover every state and territory in the
Union. The Tuscarora Advertising Co., Coshocton, O,

CATALOGUES EREE T0 ANY ADDRESS

Ziza— N
%\%%\%\\\\&\\\N%Q%\Q\\\

ROCK DRILLS
AIR COMPRESSORS,

MINING AND QUARRYING MACHINERY,
Ingersoll-Sergeant Drill Co.

No. 10 PARK PLACE, NEW YORK.
Send for Complete Priced Catalogue.

AIR COMPRESSORSTM

GENERAL MACHINERY for “W

MiNinG TUNNELING -
QAL ARRKY HARMAROND \ND\V\

RAND DRILL Co 23 PARK PLACE New YeRiT0n,d

LIST OF BOOKS ON

_|[ELECTRICITY

Alternate Current Transformer in Theory and

Practice. Vol. 1. The Induction of Electric Currents.

500 pages, fully illustrated and with copious index.

J. A. Fleming. 8vo, cloth. London, 1889,
This book treats both practically and theoretlcally

the subject of Klectric Current Induction and the Alter-

nating Current 'I'runstormer.

Arithmetic of Electricity. By T.O’Conor Sloane,
AM., E.M., Ph.D. 'This work gives Electric Calculations
in such a 51mple manner that it can be used by any one
having a knowledge cf Arithmetic. It treats of calcula-
tions for wiring, resistance in general, arrangement of
batteries for different work, and is supplemented by the
most practical series of tables ever published. It isab-
solutely indispensable to the practical electrician, as
well as'to the amateur. Kully illustrated. 1891... $1.00

Art of Electrolytic Separation of Metals. B
G. Gore. Theoretical and practicul. Fully illustrated.
8vo, cloth. London, 1830 3.

Dynamo. How to make a Dynamo. A Practical
Treatise for Amateurs. Containing numerous illustra-
tions, and detailed instructions for constructing a small
dynamo to produce the electric light. By Alfred Crofts.
12mo, cl. London. Second edition. 1889 80

Electric Batteries. Elementary Treatise on. From
the French of Alfred Niaudet, translated by I.. M. Fish-
back. Fifth edition. N.Y., 1888........ eeeneeean |2 50

Electric Lighting. 'The Elements ot Electric Light-
ing, including Electric Generation, Measurement, Stor-
age, and Distribution. By Philip Atlunson AM,, Ph D.,
author ot “ Elements of Static Electricity. »""Contents +
Electricity a Mode of Molecular Motion; Alternate Cur-
rent Dynamos; Direct Current Dynamos; Electric Terms
and Units; Electric Measurement; The Arc Lamp; The
Incandescent Lamp; 'The Storage Battery; Klectric
Distribution, ete. Fourth edition. 2(50 pages. illus-
trations. 1889.. 1.50

This i3 a ver omplete wo! sho in the
hands of all who haveto do with’ electnc llghnug appa-
ratus of any kind whatever.

Electricity: The Science of the Nineteenth Century.
{\ qk%tch for Generul Readers. By E Caillard. 1lllus-

rate ....83.

Electricity. In Theory and Practice; or,the Elements
of }alectrloal Engineering. By Lieut. Bradley A$les§%

U.S.N. 258 pages,and manv illustrations. 1888.

ls_lecn icity. The A BC of. An elementary manual
giving in simple language a general outline of the sci-
ence. 108 pages, with 36 illustrations. Wm. H. Meadow-
croft. 12mo, cloth, 1889.......coiiiiiiiiinins oo 00000 .30

Electricity in our Hones and Workshops. A practi-
cal Treatise on Auxiliary EKlectrical Apparatus. With
numerous illnstrations. Sydney k. Walker. 12mo, cloth.
London, 1889.. $1.50

Electricul lnslument ‘Vlukin o . By
S. R. Bottone. A practlcal hand- book. Cloth 1»5pages.
59 illustrations. . B00CAG0a0G OOHOO00OH0AaARAAEA0G0aGH 5

Electrical I{uIes and Tables. A pocketbook of
Electrical Rules and Tables for the use of Electricians
and Engineers. Revised and enla 1rged. 498 pages. 32mo,
Roan. Sixth edition. 1889.

Electricity and Mngnetlsm. Elementary I.essons
in Electricity and Magnetism. By Sylvanus P. Thomp-
son. 171 illustrations and 442 pages. 1889.......... $1,25

Electrical Dictionary. A Dictionary of Electrical
Words, Terms. and Phrases. By Kdwin J. Houston, A.M.,
Electrician of the International Electrical Lxhlbmon
640 pages and 396 illustrations. 0

The author has aimed to give a concise definition of the
word, term, or phrase, and a brief statement of the sci-
ence involved in the detinmition, and to insert when possi-
ble, a cut of the apparatus described or employed in
connection withthe word, term, or phrase detined.

Electricnl Engineering. By W. Slingo and A.
Brooker. A Practical Book for Electric Light Artisans
and Students. 'This is « Comprehensive I'reatise on the
more Important Modern Applications ot Electricity.
630 pages. 300 illustrations........ e eeerrerneneeeaaa, $3.50

Electro-Motors, How Made and How Used. By
S. R. Bottone. A Handbook for Amateurs and Practical
Men. Illustrated. This book was originally prepared
chiefly as letters, in reply to queries addressed to the
Author on the construction of electro-motors, on their
many modifications, and on their mode of workin
12mo, cloth. London, 1

Eleciro-Deposition. A Practical Treatise on the
Electrolysis of Gold. Silver, Copper, Nickel, and other
Metals and Alloys, with descrlpuons of Voltaic Batteries,
Magneto and Dynamo Electric Machines, I hermopiles,
and of the Materials and Processes used in every depart-
ment of the Art, and several chapters on Electro-metal-
lurgy. By Alexander Watt, author of * Electro-metal-
lurgy,” *The Art of Soap’ Making,” etc., ete. With
numerous illustrations. Third edition. Revised. cor-
rected, und enlarged. London, 1889................ 3.50

Electricity for Engineers. By Charles Desmond.
A Clear and Comprehensive Treatise on the Principles,
Construction and Operation of Dynamos, Motors, Ldmps,
Indicators, and Measuring Instruments, also a Ful X-
planation of the Electrical Terms used in the work Il-
lustrated by nearly 100 Lngmvmgs, in1 Volume. 12mo,
255 PALES. PTrICe....c.cciie veeiiriiennnennnenns ......81.50

Electric Bells and_All Almllt Them. By &. R.
Bottone. A Practical Book for Practical Men. With
{nox‘e then 100 Illustrations. 12mo, cloth. Price reduced

2.7

Fleciric Light Installations and the Manage=
ment of Accumulators. A Practical Handbook by
Sir David Salomons, Bart., M. A., Assoc. Inst. C. E.,

member ot Council of the Society of ‘I'elegraph Engi-
neers and_Klectricians, member of the American Insti-
Fifth edition, revised
348 p: mes

tute of Electrical Engineers.
d.]nd‘ull-ll'g.(,d With 99 illustrations.
134 (B0 o HooooacosoneanaoaaonEeao00os .

Experimental Nciences By Geo. M. IInpkms.
Natural Philosophy without a Teacher Simplitied. In-
teresting Experiments in Every Branch of Physics. De-
scriptions of Simple and Kfticient Apparatus, much of
which may be Made at Homme. Among Subjects treated
are Electricity in all its Branches, Magnetism, Heat,
Light, Photography, Microscopy, Optical Illusions, Me-
chanics, etc. A world of Valuable Information. A
Source of Rational Amusement. A superb work for
Young and Oid. 740 pages, nearly 700 tirst-class engrav-
ings. Elegantly boundin cloth. . $4.00

Incandescent Wiring Handbook., W nh 35 illus-
trations and 5 tables by F. B. Badt. late First Lieut. Roy-
al Prussian Artillery, and author of ** Dynamo Tenders’
Handbook,” **Bell Hangers’ Hangbook.” 1889..... €1.00

Lectures on the Electro-Magnet. By Silvanus
P. Thompson. Authorized American Edition. Just
Published. Cloth .

Practical Electric Bell Fitting. A Treatise on
the Fitting-Up and Maintenance of Electric Bells, and
all the necessary apparatus. By K. C. Allsop.
nearly 150 illustrations. D e e s $1 26

Practical Electricity., A Labor.\tnry and T.ecture
Course for Kirst Year Studeuts of Electrical Engineering
based onthe Practical Definitions of the Electrical Units.
By W. K. Ayrton, F.R.S. Nearly 500 pages, and 180 illus-
trations. Third edition. 1888, 82.50

Practical Electy 1 Notes and Definitions.
—For the use of Engineering Students and Practical
men. By W. Perren Maycock, A.M. Inst. E, E. Second
edition, revised and enlarged. 286 pages, with illustra-
tions. 32MN0, TOWN....viv ittt it e iineeenas ®1.75

Practical Electrics.—A Universal Hand-book on
every-day electrical matters, including connections,
alarms, batteries, hells carbons, induction, intensity and
resistance coils, dynamo-electric m.tclnnes, tire rlsks,
measuring, microphones, motors, phonographs, photo-
phones, storage and telephones. Being the Electrical
{mrtlou of the “Third Series of Workshop Receipts.”

35 pages, 12mo, cloth. AR 000000000 DE.0 a0 B0 .

Telephone.—The Electric Telephone. By George
B. Prescott. Second edition, revised and enlarged, 512
illustrations. 790 pages. 6.00

The Electrical Engineer’s I’nckel Book. Mod-
ern Rules, Formula, Tables, and Data. By H.R. Kempe |
32mo, leather. London, 1890 .. .........veeivennn.s 5

The Telephone. By W H. Preece aud Juhus
Maier, Ph.D. 30 chapters, 290 |llustranons, and 482 pages.
1889.. $4.00

12mo,

Voltaic Accumulator. The Voltaic Accumulator,

an elementary treatise, By Emile Reynier. Translated
from the French by J. A. Bodv. BT .5 B

§F Any of the above books promptly sent by mail,
postpaid, on receipt of the price, by

MUINN & CO.,
Publishers of the *‘Scientific American,”

361 Broadway, New York.
Send for w/r Nowam Complete Catalogue of Books,
sent fm to any addr

© 1891 SCIENTIFIC AMERICAN, INC.

Fine Taps, Dies, Reamers, Etc.

nghtnmtz and Green River Screw Plates.
Bolt Cutters, Handand Power Drilling Machines, Punch-
ing Presses, Tire Benders, Tlire Upsetters, and oth-

er Labor Saving Tools. Send for Price List.

WILEY & RUSSELL MFG. CO., Greenfield, Mass.

New York Office,126 Liberty Street.
cular press $8. Size

PrC]h'ea."p for sgﬁll m]e‘;wspa-
per, 5 very-
]Lntmgnhmg easy, printed
rules. Send two stamps for Catalogue to
KELSEY & CO. Meriden, Conu,

DEVELOPMENT OF AMERICAN
Blast Furnaces. with special reference to large Yields.—
By James Gayley. A description of some of the princi-
pal blast furnaces in the United States, showing the
changes in design and practice by means of which ex-
traordinarily large yields have been obtained in the last
decade. With 8 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 776. Price 10 cents. To
be had at this office and from all newsdealers.

Do it yourself. Cir=-

factory.

VIEWS oFALL SUB

EASTERN PRIC[S GUN\ANT[{D
Gy

lNV ENTIONS WORKED OUT, Drawings and
Models made. Perfect safety to inventors assured.
All kinds first-class lathe, planer, and bench work. Par-
ticular attention to special machinery, tools, dies, and
press work. Safety Construction Co., 143 & 145 Elm bt., N.Y

THE DAIMLER MOTOR

THE DAIMLER MOTOR CO.
is prepared to turnish 1, 2, and 4 Horse Power
GAS or PETROLEUM MOTORS
for all Industrial Purposes. Fally illustrated catalogue
and price list on application. Motors in operation at
‘Works, Steinway, Long Island City.

Office, 111 East 14th Street, New York City.

STEVENS PATENT
COMBINATION GAUGE. No. 58

Scratch and Depth Gauge combined.

N The cut shows this used as a Depth
Gauge. Can also be used as a Surface
or Scratch Gauge.

Price, per pair . veeee. . 82,00
Ideal and T eader Spring Dividers and
Calipers, and Fine Machinists’ Tools.

B¥F™ lllustrated catalogue free.

J. STEVENS ARMS & TOOL CO.
P. 0, Box 230, Chicopee Falls, Mass.

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one

illustration of cold house for preserving frait from

season to season. The air is kept dry and pure through-

out the year at a temperature of from 34° to 36°. Con-

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.

Ed"xs'lce 10 cents. 7To be had at this office and of all newse
alers.

GATES ROCK & ORE BREAKER

Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined.

Builders of High Grade Mining
Machmery

Send for Catalogues.

GATES IRON WORKS,
50 C So. Clinton St., Chicago
215 Franklin St.. Boston, Mass.

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This hé has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent intluence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
gselecting a list of publications in wnica you decide 1t is
for your interest to advertise. This is trequently done,
for the reason taat tne agent gels a larger €ommission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

Forratessee top of firet column of this page, or ad-
dress MUNN & C( D.. Publishers,

61 Broadway. New York.

“Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

. oA
sy e
\ w&ﬁ“\\'«\“‘ .

Important Improvement

All the Essential Features greatly perfected.
The Most Durable in Alignment.

Busiest Running and Most Silent.
All type cleaned in 10 seconds without soiling ‘the hands.

The Smith Premier Typewriter Co., Syracuse, N. Y., U- S A.
Send for Catalogue.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
8team Engines, Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

SMALL ELECTRIC MOTOR FOR AM-

ateurs.—By C. D. Parkburst. Description in detail of a
small and easily made motor powerful enough to drive
a ten or twelve inch brass fan and to give a good breeze.
With 15 figures drawn to a scale. Contained in_SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 767. Price 10
cents. To be had at this office and from all newsdealers.

81 LIBERTY ST. N.Y.
23 5.CANAL ST.

L CASTINGS FOR ALL PURPOSUS.
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ROSE’S

Mechanical Drawing
SELF-TAUCGHT.

Fourth Edition, thoroughly revised
and corrected.

RECENTLY PUBLISHED.

Mechanical Drawing Self-T'aught; Compris-
ing Instructions in the Selection d Preparation of
Drawing Instruments. Elementary Instructionin Prac-
ncul Mechanical Drawing; together with Examples in

g e Geometry and Elementary Mechanism, includ-
ml: crew I'hreads, Gear Wheels, Mechanical Motions,
Kngines and Boilers. ByJoshua Rose, M.E. Illustrated
by 330 engravings. Fourth edition, Lhoroughly revised
and corrected. &vo. Price ... ........ ... ..l %4.00

BY THE SAME AUTHOR.

Modern Steam Engines.—An elementary treatise
upon the Steam Engine, written in plain language, for
use in the workshop as well as1n the drawing office;
giving full explanations of the constructior of Modern
Steam Engines, including diagrams showing theiractual
operation; together with complete but simple explana-
tions of the operations of various kinds of valves, valve
motions, link motions, etc., thereby enabling the ordi-
nary engineer to clearly understund the princip les in-
volvedin their construction and use, and to plot out

their movements upon the drawing board. By Joshua
Rose, M. E. lllustrated by 422 engravings. In one vol-
ume, quarto, 321 pages. Price.... ................. €6.00

The Complete Practical Machinist, Embrac-
ing Lathe Work, Vise Work. Drills and Drilling, Taps
and Dies, Hardeumg and Tempering, the Making and
Use of Tools, Tool Grinding, Marking Out Work. etc.
By Joshua Rose, M. E. Illustrated by 336 engravings.
Fifteenth Edition, thoroughly revised and in gre%tzpaart

rewritten. 12mo, 439 pages. Price ................
The Slide Valve Practically Explained. Em-
bracing Simple and Complete Practical monstrations

of the Operation of each element in a Slide Valve Move-
ment. By Joshua Rose, M. E. Illustratedby35 engrav
ings. 12mo. Price.............. ...... .ol %1.00

stenm Boilers, A Practical Treatise on Bonler
Construction and Examination. For the use of Practi-
cal Boiler Makers, Boiler Users, and Inspectors; and
embracing in plain figures all the Calculations necessary

in Designing and Classifying Steam Boilers. By Joshua
Rose, M. E. Illustrated by 73 engravings. 0. 250
pages. Price............. ... e #2.50

BF Lllustrated circulars, giring the full tables of con-
tpntls of all the above works, sent free to any one who wwill
apply.

¥ The aboveor any of owr Books sent by mail, free of
postage, at the publication prices, tv anyy address in the world.

8F™ Our new revised Descriptive Catalogue of Practical
and_ Scientific Books. 87 pages, 8vo, and our Catalogue of
Books on Steam and the. Steam Engine, Mechanics, Ma-
chinery, and Dynawical Engineering, and other (,atulogues,
the whole covering every branch of Science applied to the
Arts,sent free and_free of postage to any onetn any part
of the world who will furnish his address.

HENRY CAREY BAIRD & CoO.
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
%10 Walnut St., Philadelphia, Pa., U .S8. A.

LIGHTNING WELL- SINKMB

MACHINERY MANUFACTURE

Hyrdaulic, Jetting, Revolving, Arteslnn,
Diamond Prospecting Tools, Engines, Boilers,
\, Wind Mills, Pumps, Encyeclopedia, 1,000
pe engravings, Earth’s Strata, Determh
8 nation quality water; mailed,25¢,
The American Well Works
Aurora, fll.

11 & 13 8. Canal
St.,y Chieago, 111,

General Office
AURORA.

Works and

Dallas, Texas

ECONOMICAL APPARATUS.—BY W.
H. Ince, Ph.D. Descriptions of apparatus which can be
easily made by any one who possesses a certain amount
of ingenuity and mechanical skill—blow pipes, Bunsen
burners, steam apparatus, chemical apparatus. '\ ith 20
figure. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, Nu. 780. Price 10 cents. To be had at this
office and trom all newsdealers.

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Plitsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS

for either Gas, Oil, \Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, ete.
INustrated caralogue, price
lists and discount sheets
on request.

A IIYDRAULIC OR JET- PROPELLFD

Steam Lifebtoat.—Description of a naval lifeboat pro-
pelled by a jet of water, with full details and account of
the main features ot construction and of the trials made
of it for maneuvering power. With 4 illustrations. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
770. Price 10 cents. To be had at this office and from

all newsdealers.

Wells, Oil and Gas Wells, drilled
by coutracc toan €'.)y depth, from 50
t0 3000 feet. so manufacture
and turmsh everin,hmg required
to drill and complete same. Port-
able Horse Power and Moun

Steam Drilling Machines for 100 to
#0) £t. Send 6 cents for illustrated
catalogue. Pierce Arvtesian
and Oil Well Supply Co.,

80 Beaver Street, New York.

Engravings dlrecl from pholognphl and other copy

(Jur circular *

shows :pecimens. Fine printing a specialty.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. \Vith directions for construction. Four
engravings. Contained in SCIENXTIFIC AMERICAN SUP-
PLEMENT, 59. Price 0 cents. To be had at this office
and of all newsdealers.

PAT FOOT POWER MACHINERY.
I feel so highly pleas-
ed with your Veloci-
pedeFootPowerwith
seat, that [ wish to
add my testimony to
1ts superiority. Idid
not expect to like it,
but having used the
Velocipede Power, I would have nothing
else It so greatly lessens the fatigue of
using foot pouwer, in fact, it may be said to
be almost without tatigue, and'is a stéadier motion. 1
only wish 1 had known of it sooner. Send for catalogue.
. K. & J. BARNES CO., Y9 Ruby St., Rockford, Ill.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.

85Speed, Comfort and Safety.
3 AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO.,
STAMKFORD, CONN.

HARMON’S IMPROVED
Leveling Instrument.

With or without Compass.
For Engineers, Contractors, and all
others requiring a low price Level-
mg Instrument tfor grading, measur-
ing heights, squaring, or getting any
desired angle. Illustrated circular
sent on receipt of stamp.

JOHN HA R‘\lON
65 Haverhill 5t., Boston, Mass.

2nd &< MACHINERY

N. Y. Mach’y Depot, Bridge Store 16. Frankfort St., N.Y.

PAINTro

DIXON'S SILICA GRAPHITE PAINT

Waterwill run from it pure and clean. Itcovers doublo
the surface of any other paint, and will last four or
timeslonger. Equally useful foranyironwork. Sen for
circulars. JOs. DIXON CRUCIBLE CO., Jersey City, N.J.

YOUR

CUT GEARS

can be furnished in LARGE
QUANTITIES at prices that will
2 COMPARE FAVORABLY
: with common cast gears.
Correspondence solicited.

Leland, Fanlconer & Norton Co.

DETROIT, MICH.
ON THE ELECTRO-DEPOSITION OF

Platinum.—By William H. Wahl. Description of a prac-
tical method of depositlng platinum by electrolysis, a
result never before accomplished satisfactorily.  Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT. No.
?77. Pricel0cents. To be had at this office and from
all newsdealers.

The most Succeasful Lubricator
for L oose Pulleys in use.

VAN DUZEN'S PATENT
LOOSE PULLEY OILER

@) Highly recommended by those who bave

g w uscd them for the past four years. Prices

very reasonable. Every user of machin-

S ery should have our * Catalogue No. 56,
sent free.  Mention this paper.

VAN DUZEN & TIFT, Cincinnati, Ohio.

MEDICO-GYMNASTICS.—BY JAKOB

Bolin, M.D.—A paper in which the author recommends to
the consideration of the practitioner a few movements
used by medird-gymnasts. With 10 igures. Contained
1n SCINNTIFIC¢. AMERICAN SUPPLEMENT, No. 780.
Price 10 cents. To be had at this oftice and from all
newsdealers.

GASOLINE ENGINES

SMALL, BUT HUSTLERS.

A 6x7 inch Engine, weight 800 lbs.,
runs 100 feet of shafting and ma-
chinery for twenty machinists on 6
gallons of gasoline, costing only
60 cents perday. Write for par-
ticulars. Mention this paper.
Van Duzen Gas & Gasoline Engine Co
CINCINNATI, OHIO.

USHMAN CHUCK

Complete line for all uses shown in new

illustrated catalogue, free to all.
Cushman Chuck Co., Hartford, Conn.

TH S

E FRED'K CRANE CHEMICAL

ORT HILLS, N.J.-BOX 9lA- Co.

ZAPONS,BRUSH & DIP. LACQUERS. VARNISH SHELLACS.BLACKS,BRILLIANT & DEAD.

JAPANS_.AIR DRYING.ENAMELS,TRANSPARENT, FOR METAL AND WOO
ACIDS AND ALKALIES.

PROOF AGAINST
— WRITE FOR CATALOGUE.—

NATIONAIL
STEEI.

TUBE CLEANER

RANKS THE HIGHEST
Endorsed by the best Engineers.

CHALMERS-SPENCE CO.

Office, 59 Liiberty St.,New York.

mps, Rubb
\letal 'l‘ypp Wheels, Dies, etc.
Yiodel and Experimental Work
Small Machinery, Novelties, etc., man-
ufactured by special contract.

New York StencilWks.,100 Nassau St., N.Y
NEW YORK TRADE SCHOOLS.—DE.

scription of the New York Trade Schools which were
established nine years ago for the purpose of giving in-
structions to young men in certain trades, and to enable
young men already insuch trades to improve t hemselves.
With 10 illustrations. Conta ned in SCIENTIFIC AMERI-
CAN SUPPLEMENT, 781. Price 10cents. To be
had at this 0ﬂic= and from all newsdealers.

STEEL TYPE FOR TYPEWRITERS
C_ o =)

NICKEL PLATING

&POLISHING MATERIALS.

ZUCKER & LEVETTY
CHEMICAL €2 NEW YORKUS A

NICKEL ANODES,

NICKEL SALTS,
ROUCES,
COMPOSITION,
BUFFING WHEELS,
ELECTRO & NICKEL®
PLATINC OUTFITS. |

NEW CATALOGU
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
Jree of charge to any address.
MUNN & CO., 361 Broadway, New York.

SEND FOR CIRGULARS
E,SSEX & BURKE STREETS,

PROPOSALS

P oposals for Jetty Construction at Entrance
to Gnlventon Iarbor. Texas.—UNITED STATES

ONGINEER OFFICE, Galveston, Texas, February 28, 1891
Sealed proposals, in dupllcate.wnl be received at this
oftice until 12 o’clock, noon, 90th meridian time, March
30, 1891, and then opened, for delivery of about 1,000,000
tons of stone and concrete blocks in place, for imiprov-
ing the Entrance to Galveston Harbor, Texas. Pre-
ference will be given to materials of domestic produc-
tion or manufacture, conditions of quality and price
(import duties mcluded) being equal. The attention of
bidders is invited to the Acts of Congress approved Feb-
ruary 26, 1885, und February 23, 1887, Vol. 23, page 332, and
Vol. 24, page 414, U. S. Statutes at Large. For blank
forms for proposalg, and _all necessary intormation, ap-
ply to CHARLES J. ALLEN, Major, Corps of Engmm Se

BALTIMORE M.

Experimental Science

Geo, M. llopkins.

Interesting Kxperi-
ments in BEvery Branch
of Physics. Descriptions
of Simple and Efficient
Apparatus, much of
which may be Made at
IIome. Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat, Light, Photo-
graphy, Microscopy, Op-
tical Illusions, Mechan-
ics,ete. A worldof Valu-
able Information.
Source of Rational
Amusement, A superb
work for Young and Old.

Illustrated Circular und Table of Contents sent free.
740 PAGES. 680 ILLUSTRATIONS.
PRICE, by mail, postpaid,
MUNN & CO., Publishers,

Office of THE SCIENTIFIC AMERICAN,
361 Broadway, New York.

THE STEAM ENGINE: ITS PRINCI-

ples, its development. its future and perfection —A pa-
per by N. Dickerson, givirg an outline ot the history
of the steam engine, and discussing the pl‘lnClple° upon
whieh it operates and which limit its capacity. With2
figures. Contained in SCIENTIFIC AMERICa N SUPPLE-
MENT, No. 6N6G. Price 10 cents. To be had at this
oftice and from all newsdealers.

A BOON TO THE DEAF!

Osgood’s No.1 Hearing
Horn is the only instru-
ment that will help the
deaf. Made from bestbell
and  will last for
Carried in the pock-
etand used in publicwith-
out attracting attention.
Price $5. Sent C. 0. D.
May be returned after 2
weeks’ trial if not found s:
0SGOOD BROS., Cor. .Lh St.

E XPERIMENTAL
SCIENCE

$4.00.

Y.
Broadway, Oakland Cal

CLARK’S
Ventilating and Drying

FANS.

Light Running, Adjustable
% Blades, Selt-()llmu Be: mmzﬂ.
page catalogue f
Also l(ubber Press Rolls fur Wool
and_Yarn Washing and
Dyeing Machines.
GEO. P. CLARK, Manuf.

Box L, Windsor Locks, Ct.

£ LIFESHORT-YRUE \GAY |

Address: The American Writing
Machine Co., Hartford, Conn,;
New York Office, 237 Broadway,

KOCH’S DISCOVERIES.—A FULL AC-

count of Dr. Koch’s remedy for tuberculosis, the method
of using it, etc. With 9 illustrations. Comamed in

| SCIENTIFIC AMERICAN SUPPLEMENT, No. 782, Price

310 clents To be had at this office and from all news-
ealers.

_Barrel, Keg,Hogshead

" STAVE MACHINERY.

Over 50 varieties manu-
factured by

« & B. Holmes,

Truss Hoop Driving. BUFFALO, N. Y.
ALSO A FULL LINE OF W0OOD WORKING MA(‘HINEIH'

Ty

Hiznect
gold medal

AIR BRUSH

award by Franklin Institute as@@s

a legitimate Art Tool. Invalu-
able to crayon and water color por- 7
trait artists and draughtsmen. Saves

tiwe, gives finest technical effects.
AIR BRUSH MFG. CO., 67 Nassau St., Rockford 1.

PATENTS!

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as solicitors of Patents
for Inventors.

Inthis line of business they have had forty-one years’
experience. and
preparation of Patent Drawings, Specitications, and the
prosecution of Applications for Patents in the United
States, Canada. and Foreign Countries. Messrs. Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charue, on application, con-
taining full in formation about Patents and how to pro-
cure them; directions concerning I.abels, Copyrights,
Designs, Patents Appeals, Reissues Infringements. As-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, etc.

We' also send, free of charge, a Synopsis of Foreign Pae
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors ot Patents,

361 Broadway, New York.
BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
cific Buildine. near 7th Street, Washington. D. C.

DEA NESS & HEAD NOISES GURED

y Peck’s Invisible Tubular Ear Cushions.
ouly by F. Hiscex, 858 B’way, N.X. Write for book of proofsl

heard Successful when nl I remedles fail. SOldFREE

now have unequaled facilities for the

ARTIFICIAL INCUBATION.—A DE-

scription of the French process of raising chickens.
With 7 ﬂgures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 27N. Price 10 cents. To be had at
this office and from all newsdealers.

Useful Books!:

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors. on morethan fifty
different subjects. has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address.

MUNN & CO.. 361 Broadway, New York.

ELECTRIC POWER TRANSMISSION
in Mining Operations.—By H. C. Spaulding. A brief
presentation of some of the work already done toward
the application of electrical apparatus to mining pro-
cesses, with some practical suggestions and statements
from those who have had personul experience in the
operations of such apparatus. \Vith 2 illustrations. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

83. Price 10 cents. To be had at this oftice and from
allnewsdea‘ers.

COMPLETE STEAM Pump
10 SIZES FROM $7 To %75
ﬁcmmwt o

p IRGULAR

VANDUZEN &IIFT

C| SOLE MAKERS.

\NRHEFDR
‘PRICES awo

NCNNAr, ,0.

PULLEYS HANGERS,
FRICTION CLUTCHES.

PROGRESS M

o Y Park

ACHINE WOR.KS
« BROY
Place, 1\1’.

TYPEWRITERS

\NEW & SEGOND HAND —
', BOUGHT,SOLD AND ,.(-,:D-
RITER 1ALso RENTED? ‘*G“\ ‘_w“

CHA GE ANVWHEREINQ« ~ se*

HE U.S.I6ET 0uR F“\G 0\
NEW CATALOGUE ON AF‘PL“;ATlON

© 1891 SCIENTIFIC AMERICAN, INC.

A Primer on Inventing,
Or rather on mechanical helps to inven-
tion, experiments, investigation, etc., sent
free, ¢o advertise our machiue shop.
THE JONES BroTHERS ELECTRIC Co. CIN'TI. O.

CHANDLER & TAYLOR CO'S

SeLe-Contaney STEAM ENG I N ES
Are tested under
full d b /|
e TN
@ g Lleut . 12 T080 H. P.
§ IN STOCK FOR QUICK

DELIVERY.
For Catalogue *‘S,” address

’aper, Superior Quality.

CHAN DLER & TAYLOR CO., INDIANAPOLIS, IND.
BLUE PR]NT l'llolmzruplnv Supplies.
e e Nend for catalogue.

T.H. McCOLLIN & CO., 1030 Arch Street, Philadelphia.

© ALANSON CARY 6_ ——=

ANUFACTURER oF EL sPRINGS @
M FLAT STEE: of eierv pescripTion

240 & 242 W.29™ ST NEW-YORK
Fon SAL At a Bargain.—A small Stove and
Job Foundry in complete running or-
der. Address W, T\ B, care SCIENTIFIC AMERICAN,N.Y
ANTED. Sehi e or i

surprise electrical experts. Stamp for catalogue.
$10 per day made. BUSH CO., 24 Park Place. New York.

'|'h=e Sciemific merican

PUBLICATIONS FOR 1891.

The pnces of the difterent publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.
The Scientiic American (weekly one year
The Scientitic American bupplement (weekly). one

$3.00

year. e 5.00
The Scientific Amencau, Sp‘\ulsn h,dm\,n (monthly)
one year, . . 30

The Scientitic Amerlcan Alchn.eus and Builders
Edition (monthly), one year. . . . .

COMBINED RATES.
The Scientiic American and Supplement, . 5

The Scientific American and Architects and Build-
ers Edition. . - . .

The Scientific Amerlcan, Supplement aud Archi-
tects and Builders Edition, . . . .

Proportionate Rates for Six Monms

This includes postage, which we pay. Remit by postal
or express money order, or draft to order ot

MUNN & CO.. 361 Broadway, New York,

7.00
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Wdvertisements.

Inside Page, each insertion = - - « 75 cents a line
Back Page, each insertion = - - - §1.00 a line.

The above are charzes 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 the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

ENDOWIMENT BOINWDS

Forty-first Annual Statement
—OF THE—

ational Life
Ingurance @o.

MONTPELIER, VERMONT.
January 1, 1891.

Premium Receipts in 1390, - -~ - $1,789.472.01
Interest and Rents in 180, - - - - _31282%43
Total Receipts during the year, -  $2,102,205.44

Paid to Policy Holders and for Expenses,
Taxes, etc., - - - -
Assets January 1,1891, - - - - -

Total Liabilities, -

Surplus by Vermont, New York, Pennsylvania

- 1,251.413.81
6,810,025.40
5,914,604.01

and Massachusetts standard, - 895,421.39
Surplus by Maryland standard, - - - 1,287,777.34
21.604 Policies in force, insuring - - - 46,362,301.00
5,833 Policies issued and revived in 184, in- __

suring - - - - - - - = 15,148,462.00

CHARLES DEWEY, President.
EDWARD DEWEY, Vice-Pres. GEO. W. REED, Sec.
J. C. HOUGHTON, Treasurer.

NEW YORK OFFICE, 151 BROADWAY.
JOSEPII WELLS, General Agent.

VICTORN
KETHE PACh
}{'GH g7 TALogyg

£ =

OVERMAN WHEEL CO0., MAKERS,
CHICOPEE FALLS, MASS.
BOSTON.  WASHINGTON.  DENVER,  SAN FRANCISCO.

ON GAS ENGINES.—A VALUABLE

per by E. Delamare-Deboutteville, touching upon the
istory of gas morors in general. and describing in de-
tail the ** Simplex’ engine invented hy the author and
Mr Malandin. With 23 figures. Contained in SCIENTIFIC
AMRICAN ~UPPLEMENT. Nos. 715 and 716. Price 10
cents each. To be had at this office and from all news-

. NASH
Gas Engine

—FOR—

POWER and PUMPING

Can be operated with
GAS or GASOLINE

Send for Circular and
Book of Endorsements.

National Meter Co.

NEW YORK,

BOSTON.

JENKINS BROS. VALVES!
JENKINS BROS,, 71 John St., N. Y. 105 Milk St.,
Boston; 21 North 5th St., Phila.: 54 Dearborn St., Chicago.

ELECTRO PLATING DYNAMO. 4

Material furnished for the plating
armature for 8 light dynamo as de-
scribed in Sci. Am. Supp., No. 743.

SMALL ELECTRIC MOTOR
for amateurs, illus. in Supp. 785.
Allmaterials for this motor,with
difficult parts finished, and di-
rections to complete construc-
tion, sent, by mail, tor ®1.25.

W. S. BISHOP, 98 Grand
Avenue, NEw HAVEN, CONN.

The Motor of 19th Century

Can beused Any Place, to do An
¥ ork,and by Any Une. No Boiler!
No FKire! No Steam! No Ashes!
No Gauges! No Engineer! A per-
fectly safe Motor for all places and
purposes. ('ost of operation about one
cent an hour to each indicated horse
power, For circulars, etc., address

Charter Gas Enginz Co.

P. 0. Box 148. Sterling, Ill.

THE AMERICAN BELL TELEPRONBCD,

95 MILK ST,, BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell. March
7th. 1876, No. 174,465. and January 30th,
1877. No. 186.787.

The transmission of Speech by all known
forins of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual ueer of telephones not furnish-
ed by it or its licensees responsibleforsuch
unlawful use. and all the consequences
thereof. and liable to suit therefor.

2t0o 40 H. P.

Rekiabillty,
Safety.

EBeonomy,
Simplieity.

AND FINE GRAY IRON ALSO STEEL

MAL‘TE’;%‘EM CASTINGS FROM SPECIAL
" THOMAS )

FINETINNINQJAPAN EATT B
'S ANGX

FINISHING N
LEHIGH AVE. X AMERICAN ST. PHILA <.

AUTOMATIC IN

Petroleum,

The Shipman Automatic Steam Engine
STATIONARY AND MARINE.

Kerosene Oil,
1, 2, 4, 6, and 8 Horse Power, Single.

For Elevating Water, Creameries, and all Manufacturing Purposes.

= SHIPMAN ENCINE CO,,

FUEL AND WATER SUPPLY.

and Natural Gas Fuel.

8 and 22 Horse I’ower, Compound

210 Summer St., BOSTON

It you want the SIMPLEST and BEST

GATE VALVE

for low pressures (below 60 1bs.) whether for Steam, Gas,
Water, Oils, or Thick Fluids, investigate the “ Handy.”
It is more compact and costs much less than any other
Gate Valve. Write for Catalogue.

THE LUNKENHEIMER BRASS MFG. CO.
15 & 17 F.EE/ILS"!.V,‘EiinciPnati, 0.

ADDITION, SUBTRACTION,
MULTIPLICATION, DIVISION,
INTEREST, EXCHANGE, PER-
CENTAGE, &c.

The COMPTOMETER

solves rapidly and accurately all
arithmetical problems. Operated
by keys. Saves 60 per ct. of time.
Entire relief from mental strain.
Adapted to all commercial ac-
counting and_scientific compu-
tations.” SEND FOR CIRCULAR.

i

Eﬂ‘dﬁ - t

i
i [I

FELT & TARRANT MFG.CO.; 62-56 lllinois St., Chicago.

FOR RAILROADS
J WATER WORKS

. MILLS , FARMS &cC.
cOMPLETE STOCK of

WooDEN TANKS
| LARGE waTen Tanks

2A SPECIALTY-
- Psupascf?nc;xnous F URNISHED EYPRESS LUMBER.
F

FouNuAﬂons&Tow[RS.W-E.CALDWELL&'Cg
N° 217 E.MAINST LouiSVILLE Kv.
Waunted 50.000 Sawyers

SAWSand Lumbermen to SAws

send us their full address_for a copy of Em-
erson’s (F Book of =AW, new 1890 edi- A
tion. We are first to introduce NATURAL
G AS for heating and tempering Saws with
wonderful etfect upon improving their qual-
ity and toughness, enabling us to reduce
prices. Address EMERSON, SMITH S
& CO. (Ltd.), Beaver Falls, Pa.
HERCULES DRILL CHUCK
as eccentric rotating, self-grioping jaws,
we. Which hold strongest when werk-
ing hardest. The larger the
\, drill, the more powerful the
iy leverage. All working parts

LITTLE
H
of best steel, hurdened. The
most powerful, accurate, and
durable chuck in the market.

ONEIDA MFC. CQ.
ONEIDA, N. Y., U. S. A.

WORKING LOCOMOTIVES WITH

Petroleum Fuel.—By Thomas Urquhart. An interesting
account of the recent results of the author’s experience
in the use of petroleum refuse as fuel on an unprece-
dented scale upon the Grazi & Tsaritsin Failway, South-
east Russia. With 52 ilustrations. Coantained in ScCi-
EXNTIFIC AMERICAN SUPPLEMENT. Nos. 269 and
770. Price ten cents each. To be hadat thisotfice ard
from all newsdealers.
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CEINERE TOOILS
Engine lLathes, Planers, Shapers, Turret
Lathes, ete. Send for Catalogue.
The Hendey Mach. Uo., Torrington,

onn.

STEREOTYPING.—A VALUABLE
series of lectures by Thomas Bolas, discussing the most
recent methods in this branch of typograpLy. With23
{llustrations. Contaired in SCIENTIFIC AMERICAN SUP-
PLEMENT, Nos. 973 and 7274. Price 10 cents each.
To be had at this office and from all rewsdealers.
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premiums to those sending club orders.
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SOME PEOPLE ALWAYS LA X
have been known to wait till planting season, run to the grocery for their seeds, and then repent over it for 12
months, rather than stop and think what they will want for the garden. If it is Flower or Vegetable Seeds, Plants,
Bulbs, or anything in this line, MAKE NO MISTAKE this year, but send 10 cents for Vick’s FLORAL GUIDE,
deduct the 10 cents from first order, it costs nothing. This pioneer catalogue contains 3 colored plates, $zo00in cash
#1000 cash prizes at one of the State Fairs.
Made in different shape from evec before : 100 pages 8%4x10%4 inches. JAMES VICK,SEEDSMAN, Rochester,N. Y.
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Grand offer, chance for all,

CUTLER DESK

T IN THE WORLD.
CUTLER
BUFFALO.
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W.JOHNS
ASBESTOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE,

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y.

KEUprEL&ESSER 0
NEW YORK. .
Levels, Transits, Surveyors’
< Compasses, Pocket and Pris-
matic Compasses, Hand Lev~
els, Angle Mirrors, Planime-
ters, Pantographs, Engineers’
8lide Rules, l.eveling Rods,
Poles, Chains, ete.
Catalogue on application.

$3 PRINTING PRESS.

logue for two stamps.

Do all your own
printing. Save:
money. Cata-
Kelsey & (0., Meriden, Conn.

NEW KODAKS

“You press the button,
we do the rest.”’

Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent
Filmns.

For sale by all Photo. 8tock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. RUCHESTER, N. Y.

Scientific Book (jatalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,

361 Broadwny, New York.
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THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, and also the aniiineink
by which the copies are made; how to apply the written
letter to the pad; how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NoO.
43%. Price 10 cents. F¥or sale at this office and by all
newsdealers in all parts of the country.
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A pamphlet of information and ab-
stract of the lawd, showing How to,
Obtain Patents, Caveats, Trade
Marks, Copyrights, sent free.
Addres MUNN & -

361 Broadway,
New York.

CHUCK AND MICROMETER STOP
for Amateurs.—By C. D). Parkhurst. Description of a
simple and_easily constructed chuck foruse with a di-
viding machine, and the micrometer stopthat is used
to regulate the depth of the cut inthe graduation of °
circles, etc. With 9fi Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No.77'2. Price 10 cents. To
be had at this office and from all newsdealers.
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HARRINGTON & KING PERFORATING © CHICAGO.

METALS+MINING SCREENS,

PARATORS, REVOLVING avo SHAKING SCREENS.

0l Electric Elevator

| .
Manufacturers of the Standard |

YRACUSE MALLEABLE [RONWORKS

W.B BURNS PROPTE
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
the country.
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Hydraulic Passenger and
Freight, Steam and Belt

ELEVATORS,

Otis Brothers & Co.,
38 Park Row, New York

EYSTISELEVATORS.

PASSENGER &FREIGHT
o T LS GRAVES & SoN RocHESTER N.Y
NEW YORK.BOSTON, ST.LOUIS . DE TROIT

WORKING MODELS 3o, Exserimental
tions worked out. Small machinery built in iron or brass,
Working drawings made. Aug.Zaubitz, 48 Centre St.,N.Y

PATENT JACKET KETTLES

i Plain or Porcelain Lined.
p. Tested to 100 1b. pressure. Send for Lists.

& i BARROWS-SAVERY CO.,
L S Front & Reed Streets, Philadelphia. Pa.

NEW MAIL

New Grade, $100.

CUBHION TIRES and TANG ENT
SPOKES.

Handsomest and Best Diamond
afety. Send yor Catalogue.
MANUFACTURERS,
WM. READ & SONS,
107 Washington St., Boston, Mass.
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Seientific dmevican

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage. Weekly
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six~
teen pages of useful information and a large number of
original engravings of new inveations and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three doilars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Mnney carefully placed inside
of envelopes, securely sealed. and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., pavable to

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

Scientific dmerican  Supplement

_

This is a separateé and distinct publication from THE
SCIENTIFIC AMERICAN, but isuniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archaology, Astronomy, Chemistry
‘Electricity, Light, Heat, Mechanical Engineering, Steam
and Railway Engineering, Mining, Ship Building, Marine
Engineering, Photography, Technology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domestic Economy, Biography, Medicine, etc. A
vast amount ot fresh and valuable information obtain-
able in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year; or one copy of the SCIENTIFIC AMER-
ICAN and oue copy of the SUPPLEMENT, both mailed for
one year for $7.00. Single copies, 10 cents: Address, and
remit by postal order, express money order, or check,

MUNN & CO., 361 Brondway, New York.
Pablishers SCIENTIFIC AMERICAN,
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Building  Elition,

THE SCIENTIFIC AMERICAN ARCHITECTS’AND BUILD=
ErS’ EDITION i8 issued monthly. $2.50 a year. Single
copies, 25 cents. Forty large quarto pages, equal to
about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates in colors, and with other fine
engravings; illustrating the most interesting examples
of modern architectural construction and allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapnessof this magnificent work
have won forit the Largest Circulation of any Archi.
tectural publication in the world. Sold by all newsdeal.
ers. $2.50 a year. Remit to

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