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ELECTRO-MOTOR BATTERIES,

Prof. Reckenzaun’s paper on storage batteries for
locomotion was the most important of those read before
the recent meeting of the National Electric Light As-
sociation. Reckenzaun has, perhaps, had more practi-
cal experience with the electro-motor on land and sea
than any other man on either side the water. This
alone would have drawn attention to his paper, but
the fact that he is carefully accurate in statement, a
characteristic unhappily rare in some departments of
science, lent‘to it additional importance. We are
often told that figures don’t lie, yet those who have
had frequent recourse to fignres will recall how often
they have been deceived by them. Once you start
with a false premise, and figures will lead you whither-
soever you list ; just as if we let a=1 and =1, it may
be shown that 1=2 and 2=0. The tendency of most
experimenters with commercial leanings is to exagge-
rate, and it is not easy to recall any department of ap-
plied science where there has been nore exaggeration
than in motors. More than one projector has declared
that the cost of running a motor is as the cost of main-
taining a single horse per diem.
ably sustained the assertion, and it must have seemed
strange to many, this being the case, that the surface
street car companies, at least, did not adopt them.
The fact is, practical experiment, so far, has scarcely
warranted the clains set up by the promoters, and
while all admit the peculiar adaptability of electricity
to motors, a belief prevails that still more experimen-
tation is required to make the motor altogether reli-
able.

Prof. Reckenzaun’s figures, based upon actual expe-
riment, show that cars may be run by storage battery
cheaper than by horses, but that the equation of un-
certainty of action is, at present, larger in any consid-
eration of electric transit than in that of horse transit.
Already, he thinks, electricity furnishes an economical
and practical means of street locomotion, and he adds
the opinion that, because of the interest taken in the
matter here, we are likely, a twelvemonth hence, to be
far in advance of the old world, both in point of per-
fection and use of electro-motors.

An interesting portion of the paper is where its
author points out the fact that because it requires only
one or two horse power to propel a loaded car on a
plane surface, it is not an indication of the presence of
sufficient power. It may take from twelve to sixteen
horse power to pull that samne car up an incline, and
two average car horses are capable, on demand, of ex-
erting that power for short periods. In other words,
the batteries used should be equal in strength to the
maximum power required, just as the service required
of a chain should not call for a strain greater than its
weakest link is capable of withstanding. The reader
must not conclude from this that batteries far more pow-
erful than what is required to draw a loaded car along
a plane surface are necessitated on grade. This, for-
tunately, is not the case, because the storage battery
may be discharged in any quantity up to its whole
capacity, whether this be one ampere or one hundred;
and it is, therefore, as easy to get twenty horse power
as to get one, remembering, of course, that the battery,
like a pitcher of water, has less remaining the more is
taken out. We are told that the electrical apparatus
required to run a car is one-fifth the weight of ear and
passengers, the current needed being in the neighbor-
hood of thirty amperes and E.M.F of 180 volts.

Reckenzaun once placed a dynamo between a loaded
car and the two horses drawing it, so as to ascertain
with exactness the amount of pull, measuredin pounds
measured by the distance traversed in a minute. At the
easiest work the horses exerted from two to three H.
P. Experimenting in Philadelphia, he found that an
ordinary horse was capable of exerting eight H. P.
for a few moments. It is because of their being called
upon to withstand these sudden strains that car horses
can be used only from three to four hours a day. A
few weeks of longer hours would, he thinks, Kill them ;
whereas, if run two hours a day, they would last three
or four. years. He computes this to be 33,000 foot
pounds per minute per H. P. The question between
cable and electrical traction is an interesting one, the
more so because of the many conjectures recently in-
dulged in.. some of them, based on fact, having differed
widely. Reckenzaun says he has found the waste of
power-on a cable road to be quite 80 per cent. He re-
ferrs in this principally to the power required to work
the cable itself, independently of the additional power
required to haul the cars. The cable road construction
in Philadelphia cost, he says, $100,000, and that in
San Francisco still more. He admits that there is also
a waste, and a large one. in the storage battery motor
systemn ; a waste of energy in the dynamno, again in the
accumulator charged by the dynamo; in the motor
driven by the accumulator, and finally in the gearing
for reducing the speed of the motor to the speed re-
quired by the car axles. Regardless of some of the
wild assertions that have been made as to the accuracy
of the apparatus, Reckenzaun says that in the present

5| condition of the storage system not more than forty

per cent of the power collected from the steam engine
and applied to.the dynamo can be recovered in work.
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Their figures invari- |-

But this, he says, makes the storage battery system
cheaper than horse traction.

Prof. Reckenzaun, like many others, is a believer in
the future of the so-called storage battery. It isyetin
the state of experlmenta.tlon, and there are those who
believe that the present compares with that of the,
future scarcely more favorably than did Watt’s kettle
with the steam engine of fifty years later.

—————— - —
An Invention Wanted.

A very interesting exhibition is now in progress in
Madrid, being a display of the products and industries
of the Philippine Islands, which are among the largest
and richest of the colonial possessions of Spain. Our
correspondent in Madrid writes as follows :

An opening offers just at present to inventors, as a
machine is wanted by the planters of the Philippine
Islands for preparing the abaca flax for market and ex-
portation. This is the plant from which the fiber
known as Manila hemp, and used in making Manila
rope, is obtained.

On the 18th day of August, a trial was made at
the exhibition, in the presence of one of the ministers
of the crown, of a machine sent here from Manila by
the society styled ‘ Sociedad Economica de Manila.”
The machine was tried in competition with one of the
Indian native workmen. It did not give satisfaction,
as the man got through his work faster and produced
more flax, with less waste, than the machine did. Tt
must be stated, however, that the inventor of the ma-
chine was not present, and that the native workmen
who tried to work the machine did not know how to
manage it properly. Soine of the Philippine planters
and estate owners present stated, however, that the
machine did not fulfill their requirements, and they
were still anxiously waiting for a better one.

The Madrid daily paper E? Imparcial, in its number
of August 17, stated that the aforesaid society —‘* So-
ciedad Economica de Manila ”»—had decided to offer a
prize of two or three thousand dollars (the Imparcial
understood) to the inventor of the best machine for
preparing the abaca for market. Speaking recently
to some of the said planters on this subject, they in-
forined me that the person who should present to them
a good machine, suitable to their wants, would make a
fortune out of itin the Philippines, as they, the estate
owners, are at present entirely at the mercy of the
coolies, and they are only able to utilize 25 per cent of
the plant, the other 75 per cent being wasted.

The operation which the Inachine is required to do
lS that which the coolies perform by hand in the field,
just as they cut down the plant. The coolie, having
cut down the plant at the root, lops off the top and
proceeds to strip the trunk. He takes out a series of
strips about 2 inches wide and some 5, 6, or 7 feet long,
according to the length of the trunk. He then takes
these strips or ribbons to a rude wooden frame, and
placing one between a pair of knives or shears, held
down by a treadle, he pulls the ribbon, by main foree,
through the knives, and the part which has thus passed
through the knives is converted into threads. He then
turns the ribbon end for end, and passes the unscraped
portion through the knives as before, and this portion
is also converted into threads He then hangs the
handful of thread on a pole to dry.

The above is what the machine is required to do. ‘As
I do not know what attention may have been given to
this subject by American inventors, I merely mention
this matter to you as a preliminary step.

I inclose you a bit of the fibrous material (the strip
or ribbon alluded to) and a sample of the flax taken
from it. Both the ribbon and the flax threads were
recently forming part of a plant growing in a tub in
the park here, the plant having, with many others,
been brought from Manila for the purpose of exhlbl-
tion and trial.

Now there is evidently a fine chance for an inventor
here.

I will keep you advised of what takes place here in
this connection, as it is expected that the government
will probably offer a prize too. Thesale, however, which
a good machine would meet with  among the estate
owners in the Philippines would be the best prize for its
inventor. JOHN SHAW.

[We may add for the information of our readers that
the Philippine Islands have an area of about 100,000
square miles, or twice the dimensions of the State of
New York. A Spanish patent, costing $100, covers
Spain, Cuba, Philippine Islands, and all the other pos-
sessions of Spain.—EDS.]

Birthplace of Morse.

The birthplace of Prof. Morse, the inventor of tele-
graphy, is still standing in Charlestown, Mass. It is
on the corner of Main Street and Hathon Square, and
is occupied by two families. On the street floor are two
stores, one occupied as a grocery and the other asa
shoe store. This house was one of the two that re-
mained unharmed when Charlestown was destroyed by
fire by the British in 1775. . Prof. Morse was an artist
of some merit, and on the walls of several of the roome
are to be seen sketohes in oil from his brush.
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The Manhattan Bridge, New York.

If work on the Manhattan Bridge, as the new stone
and steel structure over the Harlem River at One Hun-
dred and Eighty-tirst Street, New York, has been offi-
cially named, continues to be pushed as has been done
thus far, there is little doubt that the bridge will be
open for traffic within the time specified, thatf‘;is, by
June 20,1888. Itis a year since the project was started,
but already the work is more than half done. The
three main piers are ready for themetal superstructure;
in fact, the massive steel pedestals which distribute the
thrust of the arches upon the piers are now being
placed in position. Of the 7,000 tons of steel and iron
that the bridge will require, considerably more than,
half has been already cast, and last week the erection
of the timber staging for carrying the arches during
construction was begun.

The energy displayed by the contractor, Miles Tier-
ney, who does the masonry, and the Passaic Rolling
Mill Company, of Paterson, whose contract includes
all the metal work, will be better appreciated by a
brief examination of the labor involved in the under-
taking, and especially in the portion of it accom-
plished. The bridge is 2,375 feet in length and 151
above the water, or over a third longer and about 50
feet higher than High Bridge. It will consist of two
steel arches of 508 feet span each in the clear ; three
granite piers, each 40 feet thick at the springing line
of the arches, and two abutments of masonry. The
abutment on the east side of the river is 342 feet long,
that on the west side 277 feet. Through each of these
three arched masonry passages, 60 feet in width, will
run. These land arches were not contemplated in‘the
original plan, which had instead solid blocks of ma-
‘sonry. The change certainly makes a marked improve-
ment in the architectural appearance of the structure.

The masonry, as stated, is already far advanced.
The most diffienlt portions of the work are finished.
Of these, perhaps the most important, and that which
deserves special notice, is the great pneumatic caisson
upon which pier No. 2, on the east bank, right at the
water’'s edge, is founded. In its general dimensions
this ranks third among the American bridge caissons,
the one on which was built the New York pier of the
East River bridge being the largest—172 by 102 feet.
From out to out of sheeting the Manhattan caisson
measures 104 feet in length, 54 feet in width, and is 13
feet in height from the bottom of the shoe to the top
of the deck. Itis built entirely of yellow pine timber,
12 by 12 inches, squared and tarred timber, and con-
tains 520,000 feet of wood and 50,000 pounds of metal
work. The shoe of the caisson stops at a point 40
feet below mean high tide, resting directly upon solid
rock. After the point was reached at which it was de-
cided to stop the caisson, the rock surface was care-
fully cleared of all debris and the entire working
chamber and shafts filled with concrete. This was
completed about May 1. Since then the mason work
has progressed so rapidly that now enough is finished
for one to get a fair idea of the appearance of this part
of the bridge. The stone used is Maine granite, mas-
give in size and remarkably well laid.

While Mr. Tierney has been pushing his part of the
undertaking, the contractors for the metal superstruc-
ture have been equally active. An entire new plant of
machinery had to be constructed for handling the
immense segments of which the steel arches are com-
posed. There are thirty-four of these segments in each
rib or arch and six ribs in each span, making 408 seg-
ments in all. Each of them weighs about 10 tons and
is composed of steel plates, curved to give the arch the
form of a parabola. Upon these arches will rest
wrought iron columns, thoroughly braced together
and supporting the roadway above. The floor system
of the roadway consists of transverse iron floor beams,
resting on these columns and carrying the longitudi-
nal iron stringers, which are entirely covered with
wrought iron buckle plates. This gives the structure
a solid iron floor, upon which will be laid the sand,
concrete and granite blocks of the roadway. The road-
way proper will be 50 feet wide, with sidewalks on
both sides 15 feet in width. Within a few weeks the
rolling mill company will have two or three hundred
hands at work stringing the arches. This will take up
most of the winter.

Mr. Tierney is to receive $1,210,000 for the stonework.
The rolling mill company’s bid was $845,000, thus mak-
ing the total cost of the bridge $2,055,000, and there is
little reason to think that it will exceed this sum. As
is generally known, the work is in the hands of a com-
mission consisting of Jacob Lorillard, Vernon H.
Brown, and David J. King. Willlam R. Hutton is their
principal engineer. The resident engineer is John
‘Bogart. Mr. Tierney superintends his portion of the
work personally, though he has two or three assistants.
The engineers of the rolling mill company are F. H.
Leers, Thomas C. Spence, and St. John Clark. James
Yeardley is the superintendent of construction.

- Steel arch bridges are still a novelty in this country,
although the one at St. Louis has been opened several
years.. Hence, it is not surprising to find that the
Manhattan is attracting considerable attention on the
part of engineers. There were a number of them look-

ing at it the other day, when Mr. Fteley, the consulting
engineer of the new aqueduct, called attention to a
somewhat remarkable fact. ‘‘Did you ever notice,”
he said, ‘“ how many important pieces of engineering
are to be found within a radius of half a mile from
High Bridge? First, High Bridge itself, a model work
of its kind, with the old aqueduct running over it.
Then there is the siphon of the new aqueduct under
the river, which will soon be completed. Besides may
be named the New York City & Northern Railroad,
the elevated road and drawbridge just below here, the
cable road just over the hill; and lastly the Manhattan
Bridge itself, a conspicuous example of modern engi-
neering sKill."—New York Tribune.

et

Wood Pulp Pails,

The pail is entirely in one piece and without hoops,
so0 it never leaks or falls to pieces, besides being lighter
by far than any other material from which such ves-
sels could be made.

The process of their manufacture is thus deseribed
in the Ratlway Review: The wood, preferably spruce,
although any soft, fibrous wood will answer, is first
cleared of its bark and cut to a length uniform with
the grindstone to be used, generally 16 to 24 in. It
is then placed against the face of a rapidly revolving
grindstone, the grain of the wood being in a line with
or parallel with the axis of the stone, and a hydraulic
or worm screw piston keeping the wood constantly
pressed against the stone. The result, which is washed
off the stone by a shower of water, after beingscreened
of slivers and sawdust, is a milky white liquid. With
the water sufficiently extracted this is the wood pulp
used in the manufacture of paper and indurated fiber
ware. The process of manufacture of ware from the
pulp is exceedingly simple, and is similar in all the
lines made by the company. In making a pail, for
instance, the machine for first moulding the pail from
the pulp is provided with a hollow perforated form of
cast iron, shaped like the inside of a pail, and covered

| first with perforated brass and then with fine wire

cloth. This form, worked by a hydraulic piston, is
pushed up into a large cast iron ‘‘hat,” which fits over
it very tightly. Within this hat is placed a flexible
rubber bag, and between this and the inner form
first mentioned is admitted the pulp, still in a liquid
state. The pulp being pumped in under pressure, the
water immediately begins to drain off through the
wire cloth and perforations, and the rubber bag swells
until it fills the hat. The supply of pulp is then shut
off, and water under high pressure is admitted within
the hat and outside the rubber bag, thus squeezing
much of the water from the pulp. After standing
some eight to ten minutes the pressure is shut off, the
inner form lowered, and the pulp pail removed. At
this stage the pail is still nearly fifty per cent water,
but is sufficiently stroﬁg to allowhandling. This water
is first all dried out in dry kilns, and then the pail is
turned off on the outside with a gang of saws. After
sandpapering inside and out the pail is ready for the
treatment house, where it is charged with a water-
proofing compound which permeates thoroughly the
material of which the pail is made. Baking in ovens
at a high temperature succeeds each dip or treatment.
The polish which the goods present is described as
being the result of the final treatinent. After this the
handles are riveted on the goods, which are then ready
for the market.
—_— e — .
Freezing Fish for DMarket.

For very many years in Russia and in other cold
countries fish and meats have been frozen for market
by exposure in the open air or by freezing them
enmasse in ice. In Thibet, as early as 1806, the flesh
of animals was preserved frost dried—not frozen—and
in that condition would keep, without salt, for seve-
ral months.

In the United States ice was first used for the preser-
vation of fish about the year 1842, and in 1845 fishing
vessels began to take ice to preserve their catch. At
first they were careful to keep the ice separate from
the fish, piling it in a corner of the hold, but theysoon
began packing the fish in broken ice. The inland
trade in fresh fish had, up to that time, been very
limited, but soon increased, and it was not many years
before boxes of fish packed in-ice were shipped far in-
land.

The trade in fish frozen by artificial means began
about the year 1861, when Enoch Piper, of Camden,
Me., obtained a patent (No. 81,736) for a method of
preserving fish or other articles in a close chamber by
means of a freezing mixture having no contact with
the atmosphere of the preserving chamber. The patent
was issued in March, 1861. Mr. Piper states that the
most important application of his invention is for the
preservation of salmmon, which had heretofore been
preserved in a fresh state only by being packed in
barrels with crushed ice, which on melting had
moistened and injured the fish. The ice, it was said,
could not keep the fish more than a month, whereas
by the new method they could be kept for yearsif need
be. The apparatus used is described as a hox in
which the fish are placed in small quantities on a rack.
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The box has double sides filled in between the sides
with charcoal or other non-conducting material. Me-
tallic pans filled with ice and salt are set over the fish
and a cover set over the box. About twenty-four
hours were required to complete the freezing, the freez-
ing mixture being renewed once in twelve hours. "
‘“The fish may afterward be coated with ice by im-
mersing them in iced water or by applying the water
with a brush. They may then be wrapped in cloth
and a second coating of ice applied, or they may be
coated with gum arabic, gutta percha, or other ma-
terial to exclude the air and to prevent the juices from
escaping by evaporation.” The fish are then packed
closely in a preserving box, which is without a coaver,
but within a covered box, the space between the boxes
being filled with charcoal or other non-conductor.
Metallic tubes pass through the inner box for the
introduction of the freezing mixture, a small pipe con-
necting with the lower end of the tubes to carry off
the brine. The combined area of the tubes is required
to be one fifth the area of the inner box in order to
keep the temperature below the freezing point.

Numerous and complex methods of fish freezing
have been invented and more or less practiced since
Mr. Piper obtained his patent. The latest improve-
ments are the sinplest and perhaps the most effective.

In 1869 Mr. William Davis, of Detroit, patented a
freezing pan for fish, which he describes as a thin sheet
metal pan or box, in two sections, one made to slide
over the other, the object being to place the fish or
meat in one section or part and to slide the other part
over it and in close contact with the articles to be
frozen. The boxes are then to be piled in a large, close
wooden box, the double sides of which are filled in
with charcoal or other non-conducting material. Ice
and salt is packed over and about the metal pans. In
from thirty to fifty minutes the contents are frozen
solid and may be taken from the pans and packed in
the keeping chamber, where the temperature is con-
stant at 6° to 10° below the freezing point.

Mr. Davis in the same year obtained another patent
for a preserving chamber, which he says may be a
room or'box of any desired form. It has double walls,
with the intervening space filled with a non-conducting
substance. Within thisare metal walls of less length
than the outside walls, so that between the two a
freezing mixture may be placed. Entrance is obtained
through the top or side by closely fitting doors or
hatches.

Other methods have been practiced, such as putting
the fish in rubber bags or in other waterproof material
and packing them in ice and salt. One method is de-
seribed as a series of circular pans, seven in number, of
such dimensions as to fit in a barrel, and in these pans
the fish are frozen. In 1880 Mr. D. W. Davis obtained
a patent (226,390) for packing fish and finely crushed
ice in a barrel and freezing the same solid, the fish be-
ing so stowed as not to come in contact with one
another. :

In Boston, New York, and other cities entire build-
ings of three to five stories or floors are now made into
fish freezers and cold storage for fish. The most com-
mon method of producing the cold air requisite for
freezing is by the use of ice and salt in metallic cham-
bers or large tubes, which pass perpendicularly through
the freezing room. The freezing room is provided with
double walls interlined with some non-conductor. The
fish are either hung on hooks or spread on shelves
until frozen, when they are removed to the cold storage
rooms and kept for months, if need be, before market-
ing.—A4.- Howard Clark, Bulletin U. 8. Fish Commis-
sion.

—_— .- ——— .
Metals in Plants,

Prof. R. W. Raymond gave to Mrs. Ellen Richards,
of the Massachusetts Institute of Technology, some
somewhat broken specimens of Eriogonum ovalifolium
which he had exhibited to the institute, as a plant
growing in silver ore localities. Most of them had rose
colored blossoms. On one or two the blossoms were
yellow. Mrs. Richards has since reported to me the
following interesting results of chemical analysis. In
consequence of the views above suggested as to the
possible significance of color, the pink flowered plants
were treated separately. The specimens were cleaned
as completely as possible from earth ; but this separa-
tion could not be made perfect, because the earth ad-
hered in particles to the woolly leaves, as was proved
by the subsequent detection in the ash of scales of
bronze mica. The plants lost 6 per cent of moisture
on drying at 100° C., and yielded 12 per cent of ash, of
which 4'8 per cent was soluble in acid. This soluble
portion contained in 100 parts, 8iOs, 2; ALOs (Fe,0s),
24 ; CaO, 26 ; MgO, 1'5; alkalies, as chlorides and sul-
phates (inostly K,0). 27:8 parts.  The presence of arse-
nic was qualitatively proved in the plants, and the
earth was found to contain a considerable proportion
of it, but silver could not be found. In the plants with
yellow flowers arsenic was not found.

These results need to be confirmed by further experi-
ment upon larger quantities and under more favorable
conditions, but they are certainly striking and sugges-
tive.
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AN AUTOMATIC RAILWAY CROSSING GATE. -

A gate for closing common roads where they cross
railway tracks, and which is automatically opened and
closed by trains passing either way, is shown in the ac-
companying illustration, and has been patented by Mr.
George W. Housel, of Bloomsbury, N. J. The inven-
tion covers a novel construction and arrangement of trip
devices, and lever and tread plate and danger signal
operating mechanism, which are the same approaching

‘ (ﬁ\ N \}\ aﬁ'or(‘is an improve.d construction and me-
S EERINA chanism for operating the doors, whereby

HOUSEL’S AUTOMATIC RAILWAY CROSSING GATE.

each of the gate posts and harriers of a double track
railway, for which four separate sets of tripping me-
chanism are required, a single track railway requiring
but two sets. A shaft is journaled transversely of the
track at some distance from each post and its barrier,
a crank arm fixed to this shaft being connected with a
rod or bar connected at its other end with an elbow
lever operating a gear wheel in the post. Sleeves
fitted loosely on the shaft, and provided with springs,
connect it with trip arms, by which the shaft is operat-
ed by the wheels of an approaching train, in connec-
tion with a tread bar, which has sloping or beveled

DAVIS DUMPING CAR.

ends, and which is long enough to causeitto bealways
depressed by the car wheels of a passing train. An ap-
proaching train first strikes a distant trip arm, which
sounds a gong signal, and next actuates the trip arms
in connection with the shaft journaled transversely of
the shaft, whereby the barrier is lowered, the connec-
tion with the sleeve and its springs and its tread bar
being such as to hold the gate barriers down until the
last car of the train has passed by, and then raise the
barriers. The construction is such that with two
trains passing a crossing at the same time, or with a
train backing down on a crossing after it has passed,
the signal and the gate operating devices will in” each
case work automatically.

Fcientific Jmerican,

American Institute Exhibition,

The fifty-sixth annual exhibition of the American
Institute will be opened this year on the 28th of Sep-
tember. The buildings are being put in order, and
will be painted inside and outside. The feature of the
year will be the electrical department, which will oc-
cupy fully one half of the enormous buildings. It will be
not alone an exhibition of all the latest inventions in
this most interesting of mod rn sciences, but as well
historical, for in it. will be displayed all the
noted apparatus of the past. Everything
electrical can there be seen, from a motor for
drawing trains of cars to the smallest toy.
The display of iinproved methods of lighting
and new motors will be the largest ever seen
in this country. In addition to this novel
exhibition, there will be an exhibition of
other late inventions in the wechanical arts,
so far as it is within reach of the manage-
went to find the required space for their
accommodation. Intending exhibitors who
have not yet applied for space should not
longer delay their application.

< P

AN IMPROVED DUMPING CAR.

For cars such as are usually employed in
transporting coal, the invention herewith
illustrated, which has been patented by Mr.
William L. Davis, of South Amboy, N. J.,

they can be easily opened to any desired
extent, and will be held in such adjustment,
or can be quickly and securely closed [to
cut off the discharge, while the operating mechan-
ism is wholly on the exterior of the load bin. The dis-
charge opening is regulated by weighted doors, which
slide on the under side of the inclined walls of the
chute, in converging guides, chains attached to the
lower edge of each sliding doorat either end being con-
nected to transverse shafts journaled in bearingsin the
bottom beams. The ends of thesc shafts are also jour-
naled in bearings in the outer beam, and chains are
wrapped around the shafts between the inner and
outer beam, in opposite directions, and connected to a
short shaft which carries a hand wheel, by turning
which the doors will be raised. A ratchet wheelon the
latter shaft is engaged by a dog pivoted to the car
body to hold the doors open, and on releasing the dog
the doors descend by gravit, to close the discharge
opening.

e B

AN IMPROVED ELEVATED RAILWAY GATE.

A device for controlling the admission of passengers
from elevated railway stations to.the cars, and prevent-
ing any from being forced from the platform on to the
tracks, has been patented by Mr. Leonida Rinaldi, of
No. 219 East Thirteenth Street, New York City, and is
shown in the accompanying illustration. Upon the
edge of the platform, next the tracks, and extending its
full length, is a railing supported by lower and by up
per rollers, the latter riding upon a rail carried by the
posts that support the roof. Near the forward end of
the railing is a projection extending into the path of a
swinging projection carried by one of the forward cars
or by the engine of a train, while to the rear end of the
railing is connected a weight, by means of a chain or
wire, extending over spring-supported sheaves, the
weight being housed within a tube or box, in the lower
portion of which is a buffer spring. As a train nears
the forward end of the station, the projection from the
locomotive or a forward car strikes the projection from
the railing, so that the railing is carried along to open
one or more gates, one such opening being indicated in
dotted lines in Fig. 1, at the same time raising the sus-
pended weight. After the passengers have boarded

the train, the projection swinging from its forward por-
tion is withdrawn, by a manipulating cord, from en-
gagement with the projection attached to the railing,
when the weight acts to return the gates to elosed po-
sition, this cord also serving to enable the engineer or
trainmen to pass a station without opening the gates
when it is desired to go by without stopping.

RINALDI’S GATE FOR ELEVATED RAILWAY STATIONS,

© 1887 SCIENTIFIC AMERICAN, INC.

[SEPTEMBER 17, 1887.

AN IMPROVED CAR COUPLING.

A car coupler by which cars will be automatically
coupled on coming together, and in which the buffer
springs will hold the buffers close together, so that no
space remains between them wherein the foot of a
person may be caught, is shows in the accompanying
illustration, and has been patented by Mr. Nelson
Muslar, of West Boylston, Mass. Thc buffer of each
drawhead has rearwardly extending guide arms, work-
ing in a groove, and a buffer spring surrounding the
buffer behind its head abuts thc forward end of the
drawhead, in which the buffer is yieldingly held, an
extension of the drawhead projecting into the buffer
and limiting its inward movement, as shown in Fig. 2.
Behind its pivot point the coupling hook has a tongue
or lug to which is secured the inner end of a trip or

MUSLAR'S CAR COUPLING.

operating rod, the other end extending outward to a
point where it may be conveniently reached by the
train hands. Surrounding this rod, within the draw-
head, is a spiral spring that holds the coupling hook in
locked position until uncoupled by the operating rod, .
which also has connections whereby it may be operat-
ed from either side of the car. In arecess in the rear
of the eoupling hook is a catch block loosely held on-a
stem surrounded by a spring, whereby the catch block
is pressed outward against, the lug on the rear of the
coupling hook, thus swinging the coupling hooks to
automatically couple cars eoming together, Each.
coupling hook is formed with a lateral recess in its
outer end, with a hole at right angles thereto, so that
a car provided with this immproved coupler may also be
coupled to a car having the ordinary link and pin
coupler. :

—_— ¢

AN IMPROVED SHAFT COUPLING.

A strong and simple form of shaft coupling, in which
the body of the coupling is preferably made to be used
as a pulley if desired, is shown in the accompanying
illustration, and has been patented by Mr. Robert
J. Stuart, of New Hamburg, Dutchess County, N. Y.
Fig. 3isa perspective view of the coupling applied,

STUART’S SHAFT COUPLING.

Fig. 1 being a sectional elevation and Fig. 2 showing
one of the wedges for securing the coupling and shaft
together. The interior of the body of the coupling is
formed with two opposite bridges, each of which joins
the body by three webs, each bridge having a concaved:
seat for one end of a shaft, and the seats being at. op-:
posite ends and opposite sides of the body, so that the
coupling is perfectly balanced as to weight. Opposite-
each bridge is formed an inclined surface, against
which the outer inclined surface of a wedge acts for
binding the shaft and the coupling together, a bolt
passing through the wedge, and screwed into one web
of the bridge, forcing the wedge into the coupling for
binding the shaft.

ToMAKE GRAVEL RoOFS.—First tack two-plytarred
paper on your roof, then boil tar and piteh together
and apply with brush hot; then séatter: pebbles over
tar and pitch when soft,
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A PATTERN TRACING AND CUTTING DEVICE.

A simple modification of the ordinary scissors or
shears, and one that cannot fail to be extremely useful
for dressmakers and others cutting to pattern, is
shown in the accompanying illustration, and has been
patented by Mr. Frank E. Buddington, of No. 2108
Wabash Avenue, Chicago, Ill. Heretofore it has been
customary to first use a tracing wheel to run over the

BUDDINGTON’S TRACER AND SCISSORS.

lines on the paper or other pattern sheet, thus trans-
ferring the pattern, but this required two independent
tools, which was sometimes an inconvenience. By this
invention the tracing wheel is made a part of the scis-
sors or shears used to cut out the material, the wheel
being mounted on the forward portion of the back of
one blade. After thus marking out the pattern, as
shown in the illustration, the scissors are inverted and
used in the ordinary way for cutting the fabric as

marked.
—_————— .

AN IMPROVED PIPE TCNGS OR WRENCH.

A wrench which is readily adjustable to different
sizes of pipe, and
whose jaws give a
great amount of
bearing surface, is
shown in the  ac-
companying illus-
tration. At the
end of the shank
opposite the han-
dle end is a dove-
tailed slot, adapt-
ed to receive a de-
tachable jaw with
concave toothed
surface, this jaw
being held in po-
sition by means of
a screw passing
through the
shank and engag-
ing its under side.
Near this station-
arydetachable
jaw is pivoted a
movable jaw, the
end of which, projecting through the shank, is con-
nected by a rod with a lever pivoted by arms to
the shank near its handle. This handle lever is nor-
mally held open by a spring, thus holding the jaws of
the tongs open, but in applying the wrench to a pipe
this lever is pressed down upon the handle by the
hand, tightening the toothed jaws upon the pipe in
proportion to the force applied.

For further information relative to this invention
addressthe patentee, Mr. Edward O. Carvin, Berryvale,
Siskiyou County, Cal.

CARVIN'S PIPE WRENCH.

SHERMAN'S SAW FILER.

.accompanying 1llustration.

Srientific Qmervican,

. Annual Report of the Commissioner of Patents.

Hon. Benton J. Hall, the Commissioner of Patents,
in his synopsis of his annual report furnished the Sec-
retary of the Interior, says that the number of appli-
cations for patents of all kindsreceived during the fiscal
year ending June 30, 1887, was 40,678. The number of
patents granted during the year, including reissues and
designs, was 21,732 ; number of trade marks registered,
1,101 ; number of labels registered, 584 ; number of pa-
tents expired, 12,782. The receipts of the office from
all sources aggregate $1,150,046: total expenditures,
$971,644. For 1886 the number of applications received
was 38,408.

The Commissioner renews the recommendation of
his predecessors that the Patent Office be furnished
with more room.

Referring to the defalcation of Financial Clerk Levi
Bacon, deceased, the Commissioner says that the
shortage was $31,091, against which were found due
bills, miscellaneous memoranda, et¢., amounting to
$15,011, leaving net cash unaccounted for, $16,080. Of
this latter sum $11,525 is public money, belonging to the
revenue of the office. The remainder, $4,535, belongs
to the attorneys’ fund. From the aggregate of the
due bills $8,668 have been collected, leaving $22,422 as
the present deficiency.

AN IMPROVED BELL CORD COUPLING.

An easily adjustable bell cord coupling, for use on
railroad cars, and one which will not part or become
disengaged after coupling, is shown in the accompany*
ing illustration, and has been patented by Mr. Chris-
tian H. Peters, of No. 508 East North Street, Danville,
Ill. It consists of a metal tube or casing within which
the coupling hooks on the meeting ends of the bell
cord work, the tube being covered by a snugly fitting
jacket of soft rubber, to prevent the preaking of glass,
etc., when the cord is violently pulled through the
cord hangers. The coupling hooks are threaded at
their inner ends, and have projecting fingers which bite
into the ends of the bell cord, a sleeve, passing over
the end of the cord and fin-
gers, screwingonthethreaded
end of the coupling hook. A
spiral spring working within
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well known, by throwing a blanket over their heads,
without which it is frequently impossible to lead them
from their stalls in case of fire in stables. As there are
about 12,000,000 horses in the United States, it is evi-
dent that there is a large field in which such an inven-
tion is applicable, as for carriage, buggy. and saddle
horses, and with all animals generally kept for private
or family use, as a precaution against accidents. ]

For further particulars address the patentee, Mr.
Charles H. Adaws, 52 Broadway, New York City,
room No. 79. '

<+

AN IMPROVED BIT FOR HORSES,
A bridle bit which ean be instantly converted from a
bit for gentle or easy driving to a severe bit for curb-
ing frightened or vicious horses is shown in the aec-

1

MANNING'S BRIDLE BIT.

companying illustration, and has been patented by Mr.
James A. Manning, of Danville, Ind. The mouth bars
of the bit may be made either round or square, or with
concaved sides, being jointed in the middle as in the
ordinary snaffle bit, and surrounding each bar, within '
sleeves, is a spiral spring. Fig. 1 shows the bit having
the spiral spring on one mouth bar, but without the
sleeve, Fig. 8 showing its normal shape during easy

the casing acts to hold the
coupling hook in place when
the connection is broken, and
also serves to tighten the
coupling joint and prevent the hook from becoming
disengaged.

g

Py
A

AN IMPROVED SAW FILING MACHINE,

An efficient and easily worked device by which saw
teeth may be filed to an accurate and uniforin bevel
and piteh is shown in the accompanying illustra-
tion, and has been patented by Mr. Hamilton Sher-
man, of Waverly, Pa. It consists of a file frame
guide with a base plate sliding on a guide bar. A
head piece is pivoted to the base plate, so as to be
movable in horizontal plane, and has a guide frame
for the file-holding frame bar to slide through, pivoted
to the head piece, to swing to either side of a vertical
line, there being catches for holding the filetothere-
quired sidewise, slanting, and axial positions. The
saw is firmly held in the clamp of the machine frame,
which is so made as to be easily taken apart and put
together, and the file frame, in
which the file has been set, is ad-
justed at the required angle to give
the proper bevel to the saw teeth,
and also toset the file axially, and
the file is then held relatively in
these same positions to the saw
throughout the work of filing. Ac-
curacy and uniformity are thus se-
cured, and the operation can be
most expeditiously performed.

———— -t —

IMPROVED ATTACHMENT FOR

BLINDING HORSES.

A device that is readily applica-
ble to any bridle, and by which a
horse may be quickly and effectu-
ally prevented from seeing, the de-
vice being operated from either the
saddle or a vehicle, is shown in the
The
invention consists in providing the
blinds or winkers with small pul-
leys, in connection with straps or
cording passing through the pul-
leys, the straps or cords being united
over the neck and operated with
the reins. The device is extremely
simple and inexpensive, but enables
the driver, with a sharp pull of the
cord, to instantly cover the horse’s
eyes, and thus effectually blind
him.. The horse thus suddenly
blinded generally becomes docile,
and can be led at will, many horses
having been saved frow fire, as is

© 1887 SCIENTIFIC AMERICAN, INC.

PETERS BELL CORD COUPLING.

driving, and Fig. 2 as the sleevesaredrawn outward by
the excessive pulling of the horse upon the reins. The
great leverage afforded by the bit in the latter position,
especially when the mouth bars are of angular form, is
calculated to quickly reduce the horse to submission,
whereupon, with lessening tension upon the reins, the
sleeves are returned inwardly over the mouth bars by
the springs. The sleeves are secured to or formed in-
tegral with the usual rein rings and bars or guards.

>+0

Moisture-proof Glue.

Dissolve 16 ounces of glue in 3 pints of skiin milk, and
if a still stronger glue be wanted, add powdered lime.

For marine glue, heat moderately a mixture of India
rubber (one part by weight), mmineral naphtha or tar
(two parts), and add twenty parts of lacin powder. To
use this glue, it must be heated to a temperature of
120° C.—Revue Industrielle. '

ADAMS' BLINDER ATTACHMENT FOR BRIDLES,
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OUR NEW NAVY-THE CRUISER CHICAGO.

The contest between defensive naval armor and ar-
tillery, which has been going on so persistently since
the Monitor and Merrimac fought their famous duel
at Hampton Roads, has at last reached a point where
naval construction at least seems to pause to take
breath. Such ponderous armor-clad monsters as the
Thunderer, Devastation, Benbow, Inflexible, and
others of equally terrifying nomenclature have been
defiantly launched from Britain’s shores to awe the
world, while our French and German cousins keep
their standing armies at an apoplectic fullness and
tension of nerves, while their gun foundries are ablaze
night and day turning out modern ordnance which
(on paper at least) heads the race until some newer and
tougher-skinned leviathan is launched and restores the
balance for a while. The French have always been good
modelers of marine architecture, and their productions
were ever of that swift, graceful type that excited the
admiration and envy of their covetous British neigh-
bors ; but unfortunately for themselves, they did not
maneuver or fight theirships with the skill they mer-
ited, and from as far back as history relates we find
that whenever the Gaul turned out a particularly good
craft, the Briton lost little time in trying either
to fight her off the seas or capture or sail her himself ;
and in our own war of independence, our fastest and
best ships were modeled after the French. Our Con-
stitution ‘and her sister vessels often found themselves
in combat with vessels of like construction that had
been captured from France by the British. The Con-
stitution captured the Guerriere, a French ship manned
by Britons, and the Bon Homme Richard, a super-

"annuated old French frigate, commanded by Paul
Jones, captured the English-manned French ship Ser-
apis. And the process still continues in a meodified
form. It is not done by capture, of course, but the
French type can be distinctly traced in almost all the
wodern ships, be they Russian, Prussian, or British
or American. Since our civil war we have been quietly
watching the improvements going on across the water,
and when we decided to build a new navy, did we lay
the keels of Benbows, Inflexibles, or Thunderers, at
millions of dollars each? Not atall. We built as near
the French types as we could, and from the looks of
the ships they might as well have been planned by
French naval architects. They certainly do not re-
semble the English men of war, as our public would
have noted if their war ships were not so shy of our
eastern ports, especially New York.

But the public has received the impression that our
new crusiers are armor-clad, or at least shot-proof.
This is not so. Of the four vessels, Dolphin, Atlanta,
Boston, Chicago, so far finished, not one has a thick-
ness of side to prevent the entrance of a good-sized rifle
bullet, and an able-bodied man with a sledge hammer
and ten minutes’ time could make a way in for himself.
During a conversation with one of their gunners, he
said : * The thinner they can make these ships and
float them, the better. There’s no ship in existence
whose sides will keep out the best modern rifle shot,
and if they pile on the iron till they do, the concus-
sion will shake the ship to pieces, or derange its ma-
chinery.”

Another, when spoken to on the subject, said he would
rather *‘ fight on the open deck, where the shot could do
its work cleanly, than inside a half-prote~ted inclosure
where every shot multiplied itself a hundredfold in the
shape of fragments and splinters. Better Kkill one or
two outright than have fifty mangled for life.” And the
man was right, for it seems asif modern war ships, like
modern armies, must leave off armor and strip for the
fight. We hear of an ironclad that is to be belted
with twenty-one inches of steel foreand aft. Itsounds
ponderous and safe, but what safety would there be
behind it when struck by a bolt from one of the forty-
three foot 115 ton Armstrong guns, weighing 1,800 1b.,
flying at therate of 2,148 feet per second, or receiving
a blow which did not even penetrate, but with an
estimated smashing force, such as the new breech load-
ers exert, of a column such as the obelisk now in Cen-
tral Park would have if lifted to the height of Trinity
Church spire and dropped to the pavement ?

But what would our sailor think of the armor belts,
if he knew of a gunnow being constructed by the Krupp
works, at Essen, Germany, weighing 330,000 lb., its
shot standing six feet high, weighing 1% tons, capable
of piercing a solid iron wall 4 feet thick ? In fact, this
monster could load up and fire as shells, the famous
guns that Nelson used on the Vietory. On the other
hand, the Vietory, with her regiment of a crew, armed
with the modern quick-firing 3 ]b. breech-loading rifles,
would reduce to a pepper box any available war ship
our navy has at present that would lie beside her in
action for five minutes. A trial was recently held
abroad, in which a steel torpedo boat under full steam,
running'about 15 knots, was started past a war ship
going in an opposite direction. The torpedo boat had
no one on board, as may be supposed. Fire was
opened on her at two miles distance, with small guns
only, and she turned turtle and went under before get-
tipg abreast of the ship. The number of bullets that
struck her was a handsome percentage of those fired,

and the photos. taken of her after she was fished up
showed the true pepper box pattern.

It would seem then that the modern gun had the
best of it, and perhaps the best thing for us to do in
the way of naval defense is to build a dozen or two of
the fawiliar, flat, homely American monitors, and add
extra thicknesses of metal to their turrets as the big
guns grow bigger and keep our modern cruisers out of
their range altogether. We give some exterior views
of the Chicago as she now lies at the Brooklyn Navy
Yard. She is the latest and largest completzad of our
new cruisers. She is a stately, handsome, and swift ves-
sel of the thin-sided kind. Her decks are broad and
open, with appointments of the best material and con-
struction, and is altogether as fine a representative of
this sort of vessel afloat. In the same basin beside
her lies the old double-turreted monitor Miantonomah,
her opposite in almost every respect.

The following are the chief dimensions of U. 8.
twin-serew steam cruiser Chicago :

Length between perpendiculars ... ................ 315 ft
Lengthonwateriine... ..............ciiiiiiiuen 325 ft.
Lengthoverall... ............ L ooiiiiiiiieia. 334 ft. 4 in.
Depth—yzarboard strake to under side of spar deck. 34 ft. 9 in.
Height of gnn deck portsill fromload water line... 10 ft.
Height of spar deck port sill from load water line... 18 ft. 6 in.
Breadth, extreme.................. ...l 48 ft. 214 in.
Draught of water at load line, mean................ 19 ft.

Displacement.. ............ciiiiiiiiiiiiiiiaiaan, . 4,500 tons.
Complement of men...............c.ocoiueininiin..
Battery—Four 8 inch long breech-loaders in half
turrets, eight 6 inch and two 5 inch on gun deck.
Indicated horse power................coiiiiia...
Sea speed
Capacity of coal bunkers

—————————tl4 P ————————————
Natural History Notes.

How Monkeys Eat Oysters.—A writer in Nature gives
the following description of the monkey’s method of
taking and eating oysters:

In the islands of Meigue archipelago, the rocks left
bare at low tide are covered with oysters of different
sizes. A monkey, probably the Macacus cynomolgus,
which inhabits these quarters, prowls along shore
when the sea is low, and opens the oysters attached to
the rocks by striking the upper shell with a stone un-
til he has broken it. Then he extracts the mollusk
with his fingers or swallows it directly from the shell.
Upon frightening these epicures away, the observer
found that the stones that they left behind had been
selected with a view to being easily grasped by the
animal's fingers, and not with regard to heaviness.
The fact is the more curious in that the rocks to
which the oysters are attached ewmerge from mud, and
the monkeys are obliged to procure the stones on the
shore at some distance off. Instinet singularly guides
them in the operation, for they begin by breaking the
hinge, and then the shell above its point of attach-
ment. The gibbons that inhabit these islands do not
eat oysters.

How Spiders Moult.—When a spider is preparing to
moult, it stops eating for several days and fastens itself
by a short line of web to one of the main lines of its
snare, which holds it firmly while it proceeds to un-
dress. The skin cracks all around the thorax, and is
held only by the front edges. Next the abdomen is
uncovered. Now comes the struggle to free the legs.
It works and kicks vigorously and seems to have very
hard work, but continued perseverance forabout fifteen
minutes brings it out of the old dress, and it seems al-
most lifeless and is limp and helpless for several
minutes, but gradually comes back to life and looks
brighter and prettier than before.—Swiss Cross.

Vitality of Seeds.—The experiments of Count De

‘Buysson show that it is an advantage to soak seeds of

doubtful germinating power for thirty-six hours in
some liquid containing nitrogen (for example, 15 grains
of guano to a quart of water), since the germinating
power of a seed is proportionate to the amount of
nitrogen it received during its formation, and which it
has retained during its period of dormant activity. If
it be desired to preserve the vitality of seeds for any
length of time, it is necessary to prevent heat and
moisture from affecting them, since these are the
agents that facilitate germination.

The variation in the period that may elapse between
the planting and germination of seeds, of which the
henbane is a well-known instance, has lately been
shown to exist also in the case of the Brazilnut. From
experiments made at Kew, it appears that while some
of the seeds sown germinated in a few weeks, others
did not germinate for two years.

A Rain of Ants.—La Nature states that at five
o'clock in the afternoon, on July 21, the city of Nantes
was the scene of a curious phenomenon. A genuine
rain of wood ants fell in the streets and squares. These
insects, some of them winged and others not, fell like
snow flakes upon the heads of pedestrians. This liv-
ing and rather unusual kind of shower lasted till six
o’clock. Nearly every quarter of the city was strewed
with the insects. The phenomenon was attributed to
violent whirlwinds, the precursors of a heavy storm
that burst upon the city on the following night.

The Ascent of Sap.—In a paper lately read before
the Royal Botanical Society of Edinburgh by Mr. G. F.

© 1887 SCIENTIFIC AMERICAN, INC.

Scott Elliott, on *‘The Ascent of Crude Sap,” the
author asserts that crude sap travels in the lumen or
cavity of cells, and not within the walls of the vessels
and tracheids, as Sachs supposed. Transpiration ceases
if the lumina are closed by injection or by strong com-
pression of the stem, although continued when the
cell walls are changed to gum. He regards Dufour’s
experiments with bent twigs as quite fallacious. If
air be present in the vessels, it can only be the case
during the day at the time of the greatest loss of wa-
ter, since the vessels form a close system, and wet cell
walls are impervious to air. He considers it physically
impossible that air bubbles can give any active assist-
ance in the process. It is impossible at present to cal-
culate the separate effects of capillarity, root pressure,
osmosis, and transpiration in causing the ascent of
crude sap.

Malformation of Fish Fry.—Mr. Seth Green gontri-
butes an article to the American Agriculturist in
which he describes the various sorts of malformation
observed in newly hatched fish. -He says that the
“two kinds of malformations most frequent among
the young fry are those with two heads and one body
or trunk and those known as Siamese twins, from the
fact of their being connected similarly to that celebrat-
ed monstrosity. Rare cases occur where the fish have
three heads onone body. Among themillions of young
fry that have passed under my observation, I have
seen but two specimens of this kind. The fry are also
subject to all sorts of curvatures of the back bones.
The curves are found at nearly all degrees, from a
slicht bend to a complete circle—the head and tail
meeting. Some which are affected in this way are able
to swim, but they go round and round in a continuous
circle. Others are so knotted as to be unable to make
any progress whatever. The cause of death to these
peculiarifies is the absorption of the yolk sac which is
attached to each young fry. While this remains, food
is unnecessary, and it will sustain life in the deformed
fry for about thirty days and in a healthy fish for
about forty days. When it is-gone, the former die of
starvation, as they are unable to find food. For the
sake of the experiment I have tried to prolong their
lives by careful feeding, and have succeeded in so doing
for about sixty days, after which they sucecumnb. One
peculiarity is that the malformed fry have a tendency
toward a-superabundance of heads rather than tails.
I have never found a specimen with more than its share
of caudal appendage.

‘*Albinism is not unfrequent. The fish are perfeet
albinoes ~in™ &véry “respect, even to the pink eyes.
These we have raised, and they are really beautiful
little creatures, and when placed in a glass jar every
bone and fiber in their nearly transparent bodies, fins,
and tails can be plainly discerned.”

———tr—
Plumbing Leakages.

Mr. Wm. P. Gebhard, an excellent authority on the
subject of testing leakages in pipes, while preferring the
water test for new buildings, considers the peppermint
the best suited for old buildings. It is an extremely
pungent essence, and being readily introduced into
the pipes in a house, even by those who are neither
plumbers nor sanitary inspectors, the slightest leak will
be readily detected. It is well, however, that the
party about to use it should, if not a plumber, know
how it should be applied. The best place to dothisis
outside on the top of the roof, because if the odor
should be released in a room or around a fixture, even
for an instant, it would be impossible to detect a leak
afterward. Whoever applies the peppermint should
remain on the roof until the experiment is made, as he
would otherwise carry the odor on his clothes into the
house, and thus defeat the object of the test. "Now, as
to the best means for using the peppermint. Some
pour an ounce or two of pure peppermint oil into a
pail of very hot water, and pour it into the soil pipe,
while others pourin the oil and follow it with hot
water, taking care while the search is conducted be-
low to cover the top of the soil pipe above the roof.
There is thus no chance of escape, unless through
leaks in the pipe, and a careful examination of every
line of pipe, and around each fixture, will readily en-
able the investigator to determine, where, if any,
there is a leak. Care should also be taken that while
theexamination iz being madenone of the fixtures shall
be discharged, as otherwise the air in the pipes laden
with the peppermint odor might find its way into the
rooms.—New England Stote Journal.

ctll4

Poisonous Fishes.

In the exhibition at Havre there is, says Nature, an
interesting collection of specimens of poisonous fishes.
Some are poisonous when eaten ; others are merely
venomous. Among the first are many sparoids, a
tetrodon, and many Clupea, which are abundant near
the Cape of Good Hope. In the Japan Sea is found a
very peculiar tetrodon, which is sometimes used as a
means of suicide. It brings on sensations like those
produced by morphia, and then death. Another in-
teresting collection in the exhibition is that of a num-
ber of bacteria and pathogenetic microbes. This col-
lection was formed by Prof. Cornil, of Paris.
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Sorrespondence.

Heoney in Tasmania,
Tothe Editor of the Scientific American :

I beg to call your attention to the article which ap-
peared in the SCIENTIFIC AMERICAN of May 28, 1887,
copied from the New York Medical Journal. There is
something wrong somewhere. Evidently a mistake
has been made in the locality. The author has been,
to use a vulgar phrase, “ barking up the wrong tree.”
It is certainly true we have the ‘eucalyptus tree to any
extent, but his imagination has assisted his memory
as to the size of the trees. As to honey, we have it, but
in very limited quantities; in fact, there ix very little
sxported, if any. Of late the Ligurian bees have been
Introduced here, but I do not think they have been
very successful. E. HAWSON, Secretary.

Chamber of Commerce, Hobart, Tasmania,

July 9, 1887,

THE OLBERS-BROOKS COMET.
To the Editor of the Scientific American :

The comet it was my privilege to discover on the
morning of August 25, 1887, in the eastern heavens,
proves to be a very interesting one, viz., the return of
the Olbers comet of 1815. It isits first return since
1815, thus establishing its periodic character, with a
revolution about the sun in a period of about seventy-
two years. It is therefore a member of our own solar
system. It now takes its place as the third in the
known list of comets of long period, established by an
observed return to perihelion. The first of these is
Halley’s, with a period of seventy-six years ; the second
the 1812 or Pons-Brooks comet, rediscovered by the
writer on September 1, 1883, and having a period of 71
years 4 months and 10 days.
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THE OLBERS-BROOKS COMET, 1815 AND 1887,

I present herewith a chart showing the positions of
the Olbers-Brooks comet during the month of Septem-
ber, and from which its course through the heavens
may be traced still farther.

It makes its perihelion passage, or nearest point to
the sun, about October 6, 1887. The comet is slowly
increasing in brilliancy, and may be readily observed
with telescopes of moderate aperture. It has a star-
like nucleus ard a short tail.

WiLLiAM R. BROOKS.

Red House Observatory, Phelps, N. Y., Sept. 5, 1887.

Solid Truth.

Every thinker knows that the man who would sue-
ceed must do mmore work thanhe gets paid for, in every
profession and trade. We take it for granted that the
man who will do only $20 worth of work a week be-
cause his salary is but $20 will never get more than
$20 a week, for the simple reason that he has never
shown his employer that heis worth more. We figure
it that an employe who means to succeed has to do
from 10 to 20 per cent more work than he gets actual
payfor. This he has to do until he reaches a certain
point, and, baving reached that point, he will find
that by so much as his income has increased,
by so much has the demand for amount and inten-
gity of his labor diminished. To put this theory
into figures, we will say that a man receiving $20 a
week should do $30 worth of work ; a man receiving
$30 should do $40 worth of work ; and so on until say
the salary reaches $75, and then the laborer can give
himself somewhat a rest, that is to say, about- $50
worth of work will satisfy his employer. Labor brings
its market value, and is seldom overpaid, oftener
underpaid. It is the experience, the ‘ know how,”
that brings the money.—Industrial Gazette.

_— e.ior—————————————
Safety in Mines.
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Auto-Stereotypic Printing.
BY HERMAN REINBOLD.

A new process of auto-stereotypic printing, especially
adapted for the reproduction of books and engravings,
has lately been invented in Switzerland, and is already
used with advantage at the establishment of Orell,
Fussli & Co., at Zurich, a printing office of European
fame.

The process will cheapen the reprinting of the works
of foreign authors, which is done considerably here in
this country. By this method the type setting-and
copying of engravings is saved, and an accurate stereo-
typed plate is obtained directly from the original. It
is a transfer process, and for the reproduction two new-
ly printed copies of the publication to be reproduced
are necessary to insure complete success.

It is done in the following manner :

Plaster of Paris, best quality, is mixed with water
to make it a thin putty without lumnps, and to this a
little alumn or salt is added to make it set quickly: To
every five pounds of the plaster are then added :

Silicate of potash or silicate of soda................. ......
Phosphate of lime........

The mixture thus obtained is then put upon a per-
fectly level piece of plate glass of the desired size,
around which iron rods are placed, and left to get hard.
The plaster cast ought to be at least type high, to pre-
vent breakage. While the mass is setting, the back
ought to be scraped level, and should remain un-
disturbed until it is perfectly dry and hard. After
that it may be taken off, and it will be found to be as
smooth as the glass itself.

The paper to be reproduced is next placed, with the
side to be copied down, in a dish which contains the
following transferring solution :

Distilled water.................oooiiiiiiiiiiies ceieeL 16 oz
Alcohol, 90°. ....ooiiiii i e 5
Aceticacid....................... Lol N Y-
Phosphate of soda... ...........ooo0 il iiie 14 ¢

Care should be taken not to get the solution on the
back of the paper, which is not to be transferred, as it
is then liable to print through when it is drawn
through the transferring press. Should the print to
be copied have been printed for some time, it is desir-
able to warm the solution and float the paper longer
on it. The sheetsshould be left on the solution for at
least two hours to insure perfect action.

In the mean time, the plaster of Paris plate, which
was completely dried before, is prepared in a dark
room.

A solution of five ounces of gelatine in twelve ounces
of water is prepared by letting the former soak for
half an hour and then heating it to about 190°. Care
must be taken to prevent the boiling of the solution.
To thissix drachms of citrate of iron and ammonia
and two ounces of alcohol are added and well filtered.
This is when still warm. Put into a flat dish covered
to a depth of about a quarter of an inch. It is well to
put this dish upon a hot metal plate, as it gets hard
quickly when getting cold. The plaster of Paris plate,
which itself is warmed first, is dipped in the solution
on the smooth side for a moment, thus letting it take
up some of it, whereupon it is taken out and dried in
the dark. When dry, the copy is transferred upon it
in the usual way, the plaster having been placed be-
tween rubber sheets to prevent it from breaking. Of
course, also, this has to be done in the dark room, that
is, at lamp or gas light. The plate is then dried once
more and exposed to direct sunlight for fifteen minutes.
When taken out, the places where the light has acted
will be found to be quite hard, while at the other
places the plaster is soft and will fall off as fine pow-
der as deep as the solution has penetrated, if brushed
with a hard brush. After that the plate is ready to be
stereotyped.

Curious Effects of Lightning.

The steamship Anchoria of the Anchor line, which
lately arrived in New York, met a tornado 180 miles
from Sandy Hook. The wind came on from the north-
east, and in a very short time there was a tremendous
sea running. The rain came down in such floods that
the crew were scarcely able to stand upon deck.  The
lightning poured in streamms of a minute’s duration
from the clouds to the water, while globes of blue flame
played up and down the rigging and danced along the
yards, and leaped from the masts incessantly, terrifying
passengers and seamen alike. For about two hours
the wind blew at eighty milesan hour. Neitherlookout
nor pilot could see beyond the ship’s rail, because of
the solid sheets of rain and flying clouds of spray in

Mr. Ellis Lever has decided to renew his offer of | which the ship seemed to be walled up as by a fog.

$2,500 for a perfectly safe, practical, and efficient means
of blasting without gunpowder. He has ¢ommuni-
cated hisintention to the British home secretary, and,
on the condition that the government will undertake
the necessary tests and make the awards, he has of-
fered ‘to place in Mr. Matthews’ hands $5,000, to be
awarded in two preiniams of $2.,500 each—one for the
best method of safe blasting in coal mines without the
use of gunpowder and the other for a perfectly safe
gystem of electric lighting in mines, to supersede the
present so-called safety lamps.

The engines were run dead slow, and the ship lay to
head to the gale. At the end of two: hours the gale
broke, and pleasant weather soon followed. No dam-
age was done by either wind or electricity.
Thesteamship Glenartney, from Shanghai, was in the

'same storm, and had well-defined tufts of electric fire
''on each masthead.

Lightning struck Chaﬂes M. Lee, a cowboy, and also
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set fire to the leather of the saddle, picket rope, blank-
ets, tearing his hat, boots, and shirt to pieces, and the
fire consumed the flesh of the left leg from the knee to
the ankle.

In Cape Colony, South Africa, a shepherd drove a
flock of 1,430 ewes up to a small building, in which he
took refuge from a thunderstorm. As the sheep erowd-
ed around the building it was struck by lightning, and
790 of them were killed outright. Theshepherd escaped
with a severe shock.

—_— s re——
The Folly of Decrying Patents.

The Railway Master Mechanic, a newspaper publish-
ed at Chicago in the interests of railway motive power,
equipment, and machinery, says in respect to patents :

‘We constantly hear men exclaim about the *‘use-
lessness” of patents, that such and such a person
*is fooling around with pat nts,” that “ he will never
getanything out of it,” ete. Well, sappose he does not ;
do we not all of us run our chances of not ‘‘ getting
anything ¥ out of our regular business transactions ?
If a man buys a barrel of beef, he may lose on it.
What is the difference between the grocer and the pa-
tentee ? Both are risking timme and money for a possi-
ble gain. All the profits of all the grocers in the coun-
try do not exceed the profits derived from patents. It
seemns a little like sour grapes to decry patents. If one
cannot invent, it is not necessary for him to decry those
who can, in order to display his ignorance. sWe have
our unsuccessful business men, lawyers, doctors;
scholars, and even railroad men. Why not, therefore,
our unsuccessful inventors? In most other kinds of
business, men drop out as soon as they are disappointed,
and live out of sight ; but theinventor has more pluck,
and generally goes on and keeps in view. Thus. is de-,
rived the long list of poor and unsuccessful inventors.
Let us in. the future be more generous, and remember
that inventors are our only hope while we desire to
keep up this advancing civilization.

——¢

Great Losses of Fish,

In the vicinity of Galena, 111, the fish in many of the
streams have lately died by the million, and the few
that are left are rapidly following suit. The banks
of the Galena River branches are lined with dead fish
of all sizes and varieties, from the tiny minnow to the
mammoth cat and sturgeon. At Buncombe, Wis.,
dead fish are so numerous on the banks that the stench
arising from themn is alinost unbearable. At Lancaster,
‘Wis., thescene on the river bank beggars description,
over 50 wagon loads of dead fish being in sight. There
are numerous theories afloat as to the cause. One is
that the recent rains have roiled the water with mud,
8o that the fish have been unable to breathe, and strug-
gling to the surface for air, have died. Another isthat
during the dry, hot summer, the valleys and marshes
above were filled with some poisonous growth that
with the recent floods was carried into the streams and
poisoned the water.

>
>

English Naval Dangers.

The Crown Princess of Germany has nearly lost her
life twice since coming to England, while under the
fostering care of the British Navy. Soon after her
arrival there, the royal yacht on which she was travel-
ing with her husband, the Crown Prince, came into
collision with one of the troop ships, and escaped only
by accident, and not by good management, from being
sunk. On August 25, the Crown Princess met with
another naval accident which frightened her even more
than on the occasion of the previous disaster.. While
on her way back to the Isle of Wight from a visit to
the Royal Naval Hospital at Haslar, she was per-
suaded to embark on board torpedo boat No. 79. It
was intended to show the royal party some evolutions.
In passing at full speed round the stern of the iron-
clad the Invincible, which is stationed at Guardship,
off Cowes, the helin of the little boat was put hard
over to starboard, and then the order was given to put
helm midships. It was found, however, that the
wheel had got jammed and could not be moved, and
before anything could be done, the torpedo boat
dashed into the Invincible at full speed, striking her
amidships. The collision caused a violent concussion
on board the little craft and twisted her stemn almost
double, also straining the bow considerably. Fortu-
nately, the barge of the royal yacht Victoria and
Albert was close by, and the royal party was quickly
transferred thereto. The Crown Princess and suite
were naturally somewhat alarmed, but fortunately
escaped without injury.—N. Y. World.

—_— ¢t
Potato Planter Eloquence,

In a recent infringement trial before Judge Bradley,
United States Circuit for New Jersey, the learned
magistrate gives the following : ‘The new machine is
better than the old one, no doubt ; the spears are dif-
ferently arranged, so asto secure a potato more cer-
tainly every time, and other improvements are adopted;

his horse, and killed them both, near Cheyenne Wells,
Col., the other day. The stroke broke the iron horn of
the saddle, exploded all the cartridges in his belt, and
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but to say that it is not an improvement on the old ma-
chine is to abandon the dictates of commmon sense for
the wranscendental distinctions of ingenious theory.”
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FIRELESS MINING LOCOMOTIVE. ' 1‘ peller has its full dlameter submerged but as the boat
This locomotive was designed by Mr. R. Riedel, and | enters shallow water the skag commences to feel bottormn, |
constructed-by the Hallesche Maschinen-Fabrik, Halle, | and gradually works itself upward, the wheel still re-
for the Wilhellmn Adolf lignite mines at Lebendorf, | volving, thus also passing over snags and other obstruec-
where in a working of very small dimensions it draws | tions as long as there is water enough under the keel to
twelve coal trucks, weighing 1,500 pounds each, at the | float. A boat, 70 ft. long and 15 ft. broad, built on this
rate of about 7 miles an hour. The total height of the | principle, has done considerable excursion business the
engine is only 4 feet 6 inches, the width over all 3 feet | past summer on the Genesee River, carrying 350 to 400 I
7% inches, while the length, including a seat for the
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Flshlng by the Eleu.tic nght.

Some interesting experiments in connection with the
subject of fishing, the Scotsman states, have been car-
ried on in the Firth of Forth. It has long been un-.
derstood that fish are strongly attracted toward any
bright light—a fact utilized by the salmon night fisher,
who uses a flaming pine torch to bring the prey within
reach of his ‘* leister” or spear; and it is proposed un-

driver in a somewhat
cramped position, is only
11 feet 53 inches. The
four wheels, 1534 inches in
diameter, are coupled. The
wheel gauge is 1814 inches,
and the cylinders have 514
inches diameter and 7%
in. stroke. The above fig-
ures will show how eco-
nomical the designer was
obliged to be when pro-
portioning his locomotive,
in consequence of the very
limited space at his dis-
posal. The dimensions of
the tunnel in which the
locomotive works are 4 feet
8Y inches- in height and 4
feet 214 #hches in width,
leaving but about 2 inches
between top of engine and
roof of tunnel.

The boiler of thelocomo-
tive is constructed on the
Honigmann principle, in
which the exhaust steam
is condensed by a concen-
trated soda solution, and
the heat thus obtained is
reused for the evaporation
of water. The cycle starts with a high temnperature of
both water and soda solution, and after the latter has
been so far diluted by the condensed water as not to
be able to evaporate any more water, the concentration
of the lye is effected by steamn passed in the waterspace
of the locomotive boiler from a stationary boiler on the
works, in which a pressure of 175 pounds ismaintained.
With this arrangement no other machinery or boilers
are necessary in the mine, and the inconvenient opera-
tion hitherto required of emptying and refilling the
boiler of soda lye has also been abolished.

In the case. of this particular mine, a considerable
saving has been effected in consequence of the use of
steam power in place of manual power, but it would
have been impossible by any other method save the
Honigmann soda boiler, which emits neithersteam nor
smoke, and it is to be hoped that this system will be
more widely introduced into mines, where its applica-
tion is particularly desirable—Engineering.

LIGHT DRAUGHT STEAM LAUNCHES,

There has been a great increase in the use of small
steam launches within a few years past, with a pro-
portionate de-
mand .for such
improvements in
their construction
as will render
them easily man-
ageable by and
safe with ama-
teurs.. For this
purpose they have
needed to be very
strongly built for
such light boats,
and it was indis-
pensable that
their machinery
should not be at
all complicated.
A boat of this de-
scription, of great
power and capaci-
ty for its size, and
which has proved
a great success
during the past
year, is shown in
t h e accompany-
ing illustration,
and is manufac-
tured by Messrs.
H. B. Williams &
Co.,.of Rochester,
N. Y. Its distin-
guishing feature

passengers at a time, and running over the suags and der this system to employ, by way of lure, the powerful )

FIRELESS MINING LOCOMOTIVE.

shoals in the upper portion of that stream without
any trouble. The engine of this boat is 8 in. stroke
and 714 in. diameter of cylinder, with direct-acting pro-
peller. The boat draws only 8 inches of water with
250 people on board, and can make ten miles per hour
without forcing, the machinery taking up but a small
fraction of the room and consuming far less fuel than
usual with other styles of boats of similar capacity.
The firm make a variety of styles of boats, all of
light draught for their proportionate carrying capacity,
of graceful appéarance and fine finish, and calculated
to attain a higher rate of speed than has heretofore
been generally sought in such cratt. With this pur-
pose they have given particuiar attention to their
build of engines and boilers, their No. 1 pattern oc-
cupying a space of only 16 in. in width by 24 in. in
length, and sitting directly on the bottom of the boat.
Either hard or soft coal or wood is used for fuel, and
the boiler is of steel, without rivets. The firm, besides
their marine boilers, alsommake others for manufacturing
purposes, especially in one, two, and six horse powers.

D

Dan oo o

IMI‘OR’I‘ANOE OF SOFT "WATER FOR DOMESTIC

light of the electric lamp-
A number of gentlemen
" having obtained the use of
the steamship Tweeddale,
have had her completely
fitted out for the purpose
with electric apparatus,
engine, and dynamo, arc
lamps of 6,000 candle pow-
er, incandescent submarine
" lamps, ete.
Recently the vessel, thus
equipped, was engaged in
her novel fishing cruise in
the neighborhood of the
Isle of May. The experi-
ments, however, have not
so far been successful. The
electric lamps were sunk
with the beam of the net
to a depth of 40 or 50 fath-
oms, the glass globe being
about three-eighths of an
inch thick. Opera.tlons
were carried on for about
an hour on two occasions,
and it was found that the
pressure of the water was
too great for the strength
_ of the glass, the resplt

being  that - the. lamps
broke, and the light mstant]y went out. It is lmnded
to renew the expenments, -using strongex‘ glass,

The Inlernatlonal Exhibition of Gla-gow, in !lie
. Year 1888.°

'An international exhlbltlon of industry, seience, and
art is to beheld in Glasgow, Scotland, extending from
May to October, 1888. " The usual patronage. of Quee
Victoria, the Prmce of Wales, and other: ‘notabili
cited in the tus, A’ guayantee: ‘fand. of caver
250,000 pounds sterling has already been subscribed:
For the exhibition buildings a site of over 60 acres area
has been granted by the city of Glasgow. There is
every prospect of the exhibition being a great success.
The grourds areintersected by the river Kelvin, 90 feet
wide, 86 feet deep. This stream, it is suggested, may
be utilized for marine exhibits. The general plan of
the display includes 22 classes, covering every kind:of
product. Inaddition to these, there are two divisions
of special interest. - One is the women’s industries. see-
tions, the other the artisan section. For these and
for the fine arts section no charge for floor space will -be
made. The llst of regulations for exhibitors seems
very well conceiv-
ed, and imposes
no annoying re-
strictions. The
council believe
that the simple
‘exhibition : of the
articles in:so im-
portant a center
as Glasgow
should 'be a suffi-
cient incentive to
secure large con-
tributions from

all parts of the

world. There is

no reason to be-

H. B. WILLIAMS & C0’S LIGHT DRAUGHT STEAM LAUNCH, WITH AUTOMATIC SKAG.

lieve otherwise.
The city and its
suburbs represent
1,500,000 people of
a great manufae-
turing center. A
peculiarly favor-
able opportunity
appears to be of-
fered to American
manufacturers to
introduce their
work to the great
makets of Scot-
land and England-
Noawardsare, ac-
cording to present

is a patented antomatic skag, hinged to the keel
mear the rear of the boat, in such a way as to allow
the propeller shaft and itself to move upward through
_a well, and bring all the working parts entirely out
of “danger, when the bhoat passes over obstructions
r through shoal water..  In deep water the pro-

.PURPOSES.—The importance. of soft water for domes— intentions, to be made to. exhibitors. Communica-
tie purposes is 1llustrated by the experience of .a tlons shouldbeaddressed to CharlesH Sehgman Esq v
la.rge London asylum, in which a_ ge from hard |of Glasgow

to soft wa.ter has resulted in an estimated annual ’
saving in soda, soap, labor, ete., of more than four
thousand dollars.

FORESTS cover twenty-tour per cent of the entjre.
area of Norway
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A SINGHALESE YACHT. they are generally out for hours during the heat of [ rapid pace under the freshening gale. 1t is rather ex-

In these days of yachting we have thought it might|the day. The boats have in themselves no stability,| citing work when, amid the green rollers on the bar,
be of interest to our readers to see what sort of a yacht|having only about 8 inches beam, and are kept from | naught of the land can be seen in dipping save the tops
they sometimes use in Ceylon, | capsizing by an outrigger. In the event of a heavy!of the cocoa nuts that fringe the shore. The Sing-
The fishermen (who form a caste of their own) in |squall, when the outrigger is not sufficient for thelhalese fishing boat has a graceful motion, but it is best

——

—

A CEYLON SURF BOAT.

Ceylon lead “a somewhat hazardous existence. They | preservation of stability, one of the crew acts asshift- | admired from terrafirma. He who takes a trip in one
frequently run great risks when the ' waves break |ing ballast, and perches himself on the outrigger—this|of these craft invariably has a pensive feeling on re-.
heavily over the reefs by which the island is almest | is “called a one man breeze. A two man breeze is|turn, followed by complete prostration, but still it is
entirely surrounded. - That they earn their bread by |serious work. ' Thefconstruction of these boats enables | a sensation worth undergoing. Our engraving is from
the sweat of their brow the :enterprising traveler will | thein. to run over the shallow reef water, and our|a sketch by Colonel H. G. Robley, commanding
be easily convinced of if -he is rash enough' to aceom- | sketeh shows the passage of a river bar under sail, the | First Argyle and Sutherland Highlanders.—ZLondon
pany Singhalese fishermen- on one of their trips, asl|boat being rushed through the *‘white horses™ at al| Graphic. )
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Edison’s New Laboratory.

A visitor at Orange, N. J., will notice in the beauti-
ful Llewellyn Park, about a quarter of a mile from
the main entrance, a palatial residence of Queen Anne
style, with porte-cochére, conservatory, and large
grounds beautified by the landscape gardener. This
is the residence of Edison. Here one would think the
great inventor might retire and enjoy in quiet the re-
ward of his genius and of his untiring labors; but those
who have followed his career and learned something of
his indefatigable perseverance can never believe that
he will cease to work while life lasts. Indeed, indica-
tions are not wanting that the characteristics of the
future will be still greater activity and more thoroughly
organized and better directed effort.

Not more than half a mile fromn Edison’s residence are
the foundations and rapidly rising walls of five large
buildings, which, when completed and furnished, will
constitute hislaboratory. It will probably be the largest
and most commplete private laboratory in the world. Or-
ders have been placed for the physical and chemical ap-
paratus with the best makers in America and Europe.
The finest machinery for all uses has been ordered, and
will soon be in place. No purely historic apparatus
or machinery has been purchased. Everything will be
on a practical basis. The range of the laboratory will
be extremely wide and diversified. Any experiment
relating to anything of which we have any knowledge
may here be tried speedily and with all possible pre-
cicion. The laboratory is exclusively for Mr. Edison’s
own use, and will be wholly applied to perfecting his
inventions and putting them in commercial form.

It may here be said that Mr. Edison makes no claims
to the title of scientist. He is simply and purely an
inventor, and as such is determined to see his inven-
tions embodied in practical form 1n the shortest possi-
ble time after they have been conceived. He will em-
ploy acorps of competent men, and will have rough and
finished material of all sizes and descriptions.

The main building of the laboratory is 250 feet long,
50 feet wide, and three stories high. It will contain on
the lower floor a complete machine shop, provided with
lathes of all descriptions and various sizes, from 60
inches down, planers, milling machines, gear cutters,
and all varieties of machinesrequired for working iron,
steel, and other metals. This shop is driven by a 40
_horse power engine, built by Brown, of Fitchburg, Mass.
Upon the second floor of the main building there will
be agrinding and polishing department, which will in-
clude the grinding of all tools, gear cutters, reamers,
mills, mandrels, and arbors, lapidary work; lens grind-
ing, etc. Upon this floor there will also be a room de-
voted to photography, another devoted to drawing,
another to machinery and instruments of precision.
Here there will be a large dividing engine for circles,
another for bars. There will be three experiment rooms,
in which apparatus made in other parts of the labora-
tory will be experimented with and perfected. Upon
this floor the power will be distributed by electricity,
a motor being placed at each machine. A 100 volt elec-
trical conductor will extend all over the laboratory,
and the motors will range from one-tenth horse power
to three or four horse power. Ineach experimentroom
there will be a table provided with pipes for supplying
city gas, fuel gas, compressed air, cold water, hot water,
steain, and hydrogen. There will also be here, as else-
where throughout the entire laboratory, wires for con-
veying electric currents, varying in electro-motive force
as follows; One 3 volt conductor, one 1,200 volt, one
100 volt, and one 8 volt. In addition to the wires for
conveying currents to the various p%.rts of the labora-
tory, there will be portable batteries of various kinds,
suited to different work.

The top floor of the main building is devoted mostly
to fine apparatus. There will be 34 cases for such ap-
paratus, each 2 feet 4 inches wide and 21 feet long.
There will be about $18,000 worth of apparatus of this
sort in this department. The apparatus has been or-
dered from such makers as Edlemann, Hartman &
Brauhn, Lattimer, Clark & Muirhead, Siemens Bros.,
Carpentier, Societe Genevoise, and, in fact, from
all the principal makers. Among the apparatus
there will be alarge Ruhmkorff coil, a Dubosc phos-
phoroscope, a Foucault photometer and heliostat, and
photometric apparatus of every variety ; spectroscopes,
and Sir William Thomson’s absolute electrometer and
quadrant electrometer ; a telescope having an Alvan
Clark objective and provided with a Young spectro-
secope, the telescope being mounted equatorially by
Fauth ; a spectrometer costing $1,200, a micrometer
costing $200, a Fauth chronogmph. Upon the upper
floor there will also be a room for projection, 5040
feet and 16 feet high. A lantern is being made which
will ufilize the light of a 5,000 candle arc lamp. Upon
thisfloor there will also be a pump room forlamp ex-
periments, a glass blower’s room, and a room for
jeweler’'s work. In the line of mechanics, the labora-
tory will be able to produce any kind of machine vary-
ing in size from that of alocomotive to that of a watch.
The main building will contain a large scientific library.

In an annex to the main building will be placed
three Babcock boilers, 75 horse power each. In this
room will be placed a 141415 Armington & Sims

high speed engine, one 13X13 Armington & Sims
high speed engine, and four dynamos driven by these
engines. The dynamos during the day will be em-
ployed in testing incandescent lamps and in other
work of the laboratory, and during the night they
will be employed in furnishing a current to about
1,000 incandescent lamps in Llewellyn Park and 300
lamps in the laboratory.

In addition to the main building and its annex,
there are four buildings, each 25 feet wide, 100 feet long,
and 16 feet high. In one of these buildings, which is
devoted to galvanometers, the use of iron has been
carefully avoided, the nails being copper and brass,
the tubes lead and copper, and the hinges, locks, win-
dow fasteners, ete., all being of non-magnetic mate-
rial. In the galvanometer building there will be seven
piers of solid stone entirely detached from the walls of
the building, each being provided with a slate top, hav-
ing a covering of vulcanized hard rubber 1 inch thick.
There will also be two large piers on a level with the
floor, 15 feet long and 8 feet wide. The apparatus
used in this room will be devoted to all kinds of elec-
trical and magnetic testing.

The second of the smaller buildings will contain a
complete chemical laboratory, a balance and spectro-
scopie rooin, an analytical room, and a roomn for general
experimental work. One-half of the third building will
be used as a carpenter’s shop, cabinet making and pat-
tern shop. The balance of this building will be used
for the storage of chemicals.

The fourth building will be devoted to metallurgy.
It will contain a fivestamp mill, a Blake crusher, a 6,000
ampere dynamo, and furnaces of various kinds. It
will be supplied with fuel gas fromn a 40 barrel gasoline
gas-producing machine.

$6,262 worth of pure chemicalshavebeen purchased, a
quantity of every known substance on the face of the
globe has been ordered; all kinds of ores, metals,
fabrics, gums, resins, and samples of every imaginable
madterial.

The following is a small fragment of one of Mr. Edi-
son’s lists of materials, the entire list filling several
volumes :

2 1b. horsetail hair. 1 bu. beans (common),
2 ‘* hogs’ bristles. 1 ‘“ peas (common).
5 * cows® hair. 50 Ib. bran.
2 ** rabbit 'hair used by felt hat | 50 ** oatmeal.
makers. 1 bu. corn (shelled).
1 ‘* common goat hair. 1 bb). flour (wheat).
10 “ best sheep’s wool. 1 * flour (rye).
1 0z. mink hair 1 ** buckwheat flour,

1bag cora meal..

50 1b. rice.
5 ¢ assorted ivory.
1 doz. walrus tusks.
1 *‘“ bulls’ horns.

2 ***“human hajrg:

4 ‘° porcupine quills, assorted.
1 ‘“ camel’s hair, fine,

U ¢ *  coarse.

1 mink skin, hair on.

lcoon ** * 1 deer horn.

ldeer ¢ % & 2 oz. sharks’ teeth.

1 ¢ ¢ ¢ off, 14 * esmall tortoise shells.

1sable * * on. 3¢ * comnon turtle shells.

1fox W 1 large turtle shell.

1cat oo 50 1b. horse hoof.

1% “ * off. 50 *“ cow hoof.

1 dog “ “ em. 6 sp. white sewing silk, each size,
) e ‘“ off. fromlargest to finest.

1 seal i ‘ on, 2 1b. unepun white silk, reeled on
1 0« . “ off. bobbin.

1bear * on. 2 bobbins of silk from cocoon.

2 squirrel sKins, hair on.

1 rabbit skin, hair on.

1 [ [ " oﬂ.

4 sheep skins, tanned.

2 rawhides (bulls’).

2 hides, French kip.

2 *¢  thick sole leather.

1 doz. chamoie skins.

1 walrus hide, tanned,

2 common leather hides.

2 hides, patent leather (best).
34 doz. ostrich feathers.

6 sp. each of finest to coarsest cot-
ton sewing thread.

21b. worsted skeins, assorted
sizes (white).

1** shoemaker's wax.

1% “ cord.

5 balls each of finest to coarsest

cotton twine.

each of finest to coarsest

linen.

25 ib. marlin.

50 fizh lines, assorted.

6 «

100 goose quills. 50 1b. clothes line.
100 assorted hen feathers. 2 * best book ink (printer’s).
14 oz. swan down. 10 ** common printer’s ink.

1 peacock tail. 1 each of printer’s ink (every

51b. hops. color).
"1 bu. barley. Metals, moulding sand, lamp-
1 * oats. black, pumice stone, rotten stone,
1 “ wheat. oils, soaps, mica, sugar, glycerine,
1 “ rye. glucose, dextrin, cork in all
1 * buckwheat. shapes, etc., etc.

This is a heterogeneous list, but since a complete list
will comprise all known substances, these things must
necessarily be included. Mr. Edison proposes to have
on hand, at the time of the opening of the laboratory
for work, materials of all kinds now known, in sufficient
quantity to last for five years’ experimentation. This
enterprise has been a dream of Mr. Edison’s since his
youth. The realization of it is now rendered possible
by the great successof his inventions. ¥

The present buildings were started on the 5th of
July, in- the present year, and will be finished and
ready for occupancy November 1. The cost of the
buildings and theircontents will be $180,000. The work-
ing force of the laboratory will comprise forty skilled
men, aside from Mr. Edison and his first assistant, Mr.
Batchelor. )

The method of developing an invention will be as
follows : Rough sketches will be submitted to model
makers, who will secure from the vast supplies of ma-
terial blanks for the necessary parts, or possibly com-
pleted pieces for the apparatas, and as many work-
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C, of the lathe by three screws.
‘tered and fastened, the center i8 cut away to allow the
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men as can be employed to advantage will be at.once
detailed for the work, and thus the. working model-
will be brought out in a very shorttime. Any im-
provements necessary are then made, working draw-
ings are prepared, the necessary patterns and castings
made, and the complete, full sized machine or ap--
paratus is at once constructed, tested, and if it is
found to fulfill the expectations of the inventer, it is
removed to be duplicated elsewhere. Inventions of
sufficient magnitude to warrant the venture will be
launched as the bases of separate industries. The
Edison Machine Works at Schenectady, N. Y., em-
ploying 800 men, and the Edison Lamp Works at
Harrison, N. J., employing 400 men and turning out
1,€00,000 lamps per annum, are examples of what may
be expected to follow the completion of the new

laboratory.
—_—eee - —

Automatic Sprinklers for Theaters,

To a reporter of the Pall Mall Gazelte Edward At-
kinson recently said: ‘The New England factory
mutuals require one sprinkler to every 100 square feet
of area, and they require to be fixed in every place
where the fire risk comes in, that is, where there is the
first danger of fire breaking out. In a room 20 feet
square you would have four sprinklers, and supposing
a fire to break out, as soon as the temperature reached
a moderate height, four taps at a high pressure would
be turned on, which would convert the whole of the
interior of the room into a shower bath. I cannot un-
derstand why you do not adopt the sprinklers in the
theaters. Were the proprietors of the theaters in Lon-
don to organize a mutual association, as the mill own-
ers of America, the buildings could be made tireproof
with little outlay. I would undertake toorganize such
an arrangement of sprinklers as tosecure the following
result : I might even fill your theater with a crowded
audience, and then I might set a fire on the stage as a
part of the spectacle. Not a single person need move
fromm the auditorium, but watch the flames risein a
fashion which, under existing circumstances, would
speedily reduce the whole of the theater to a wmass of
cinder ; but at a given point, within a minute or two
of the outbreak of the flames, the whole of the stage
would be drenched by a sheet of water pouring down
upon it from above and the sides in such a way as to
extinguish every spark of fire in a few minutes, or to
hold it in check until the firemen could complete the
work.”

-

AN INEXPENSIVE INDEX PLATE.

Mechanics generally, and amateur mechanics espe-
cially, often have occasion to divide a circle, as in gear
cutting or fluting a reamer. To those possessing a
gear cutter, or gear-cutting attachment to the lathe,
it is very easy, but to one who has no conveniences for
such work it is quite troublesome. It is not an easy
matter to lay out and drill an index plate. It is com-
paratively easy to copy a plate, but the plate is not
always accessible.

To enable the amateur to avail himself of the use of
an index plate with little expense, the annexed photo-
engraving has been prepared from a useful plate, and
other engravings have been added, showing the appli-
cation of the plate to a lathe. This print is designed
to be cut from the paper and pasted on the metallic
plate, B, and the plate is to be attached to the face
plate, C, of the lathe, as shown in Figs. 2 and 3. It is
important to center the plate with the paper impres-
sion accurately in the lathe. For this purpose a cen-
ter mark and two circles have been provided. The
metallic plate should project at least one-fourth inch
beyond the paper disk, to receive the clamp by which
the plate is held while the cutting is being done.

- The following is a table of the divisions that may be
made with this plate :

240, 200, 150, 144, 132, 124, 120, 112, 108, 104, 100, 92, 84,
80, 75, 72, 66, 62, 60, 56, 54, 52, 50, 48, 46, 44, 42, 40, 38, 36,
33, 31, 30, 28, 27, 26, 25, 24, 23, 22, 21, 20, 18, 16, 15, 14, 13,
12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2.

Below is a table of the divisions of each circle :

D
<&

240 200 150 144 132 124
120x 2 100x 2 75x 2 72x 2 66x 2 62x2
80x 3 50x 4 50x 3 48x 3 44x 3 31x4
60x 4 40x 5 30x 5 36x 4 38x 4

48x 5 26x 8 25x 6 A4x 6 22x 6

40x 6 20x10 15x10 18x 8 12x11

30x 8 16x 9

24x10 12x12

20x12

112 108 104 92 84 76
56x2 54x2 52x2 46x2 42x2 38x2
28x4 36x3 0x4 23x4 28x3 19x4
1687 Brx4 1328 21x4

14x8 18x6 14x6

12x7

Referring to the engraving, A is the paper disk
which is attached to the metal plate, B, by means of
fine starch paste or a mucilage made from gum
tragacanth. The plate, B, is secured to the face plate,
After the plate is cen-

blank-holding spindle, O, to enter the lathe mandrel in
the place of the usual center.

A bar, D, which is preferably made of cast iron, but
whieh may be made of wood, is secured to the lathe by
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a bolt passing downward through the lathe bed and |new position of the plate.

- Scientific American. 85

To guard against such |dots, and after the wheel was ¢ut the screw, G, would

through a crossbar underneath. The bar, D, is pro- |errors, a clamp, M, is provided which embraces the|beloosened and the plate, B, would be moved until the
vided with a standard, E, which extends behind the | edge of the plate, B, and carries a pointer, N, which is | dot pointed to by the pointer, N, would be seen in the
plate, B, about one-fourth inch. To the front of the | pivoted, so that it may be made to point to a dot in |center of the hole in the index, J. The metal around

standard, E, is loosely at-
tached a jaw, F, by means
of dowel pins. This jaw
extends over the face of
the plate, B, about one-
fourth inch, and is made
to bear upon the plate,
and thus clamp it to the
standard by means of the
thumbscrew.

On a screw, K, extending
into a standard, I, project-
ing from the bar, D, is
pivoted an arm, J, having
an enlarged end, @, in
which there is an aper-
ture a little larger in dia-
meter than one of the cir-
cular dots on the index
plate. The arm, J, may
be swung opposite any
row of dots on the plate,
B. The registering of the
plate is accomplished by
bringing the dot opposite
the hole in the index, so
that an annular space is
seen around the dot
through the hole in the
index. The hole should
be countersunk and the
index should be allowed
to touch the plate lightly.
A magnifying glass assists

the hole at the side and
upper part of the index,
J, is cut away to allow the
pointer, N, to pass down-
ward opposite the center
of the hole.

As to the method of cut-
ting small gears.inthe foot
lathe, the reader is referred
to SUPPLEMENT, No. 317,
‘ Ammateur Mechanies.”

Each row of dots may be
divided up as follows, the:
heavy faced figures at the
top of each column in.the
above table representing
the whole number of dots
in each row, while the fig-
ures below represent ali-
quot parts of this number.
The figures in each column
indicate how many spaces
it is necessary to move the
plate each time the wheel
blank is to be shifted for
a new cut to produce the
number of teeth directly
opposite in the other col-
umn. For example, in us-
ing the outer row of dots,
if it is desired to cut 80
teeth, the plate must be
moved three dots for every
tooth, for 60 teeth four dots,

FIG. 3.—FRONT ELEVATION OF PLATE APPLIED
T0O THE LATHE.

FIG. 2.—SIDE ELEVATION OF LATHE, SHOWING
APPLICATION OF INDEX PLATE.

greatly in securing a perfect registration. As most
wheels will be cut with teeth numbering aliquot parts
of the rows of dots, the chances of inaccuracies will
be correspondingly decreased, but in such a1 case
errors may arise in the counting of the dots for a

any of the rows of dots. Suppose it is required to cut
a wheel, the teeth of which would require the use of
only one in four of the dots of a given circle; then after
moving the plate and clamping it fast by means of the
screw, the clamp, M, would be moved back four

and so on ; or to reverse the order, to cut 3 teeth the
plate must be moved 80 dots, and for 4 teeth 60 dots.
It is possible by the exercise of due care in register-
ing and clamping to produce very good work with this
inexpensive apparatus. G. M. H.
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FIG. 1—AN INEXPENSIVE INDEX PLATE.
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ENGINEERING INVENTIONS.

A steam engine has been patented by
Mr. Peter 8. Rush, of Atlanta, Texas, It has three
eylinders, the pistons of which are comnected in the
usual way with the mainshaft,steam being supplied by
rotary valves as their ports are uncovered in such way
as to ohviate-a dead center position, while the pressure

- of the live steam will be advantageously utilized.

A car step has been patented by Mr.
Lewis W. Sheldon, of New York City. Combined with
a lower main step having vertical slots in its riseris an
auxiliary step with side pieces to pass through the slots
when the step is folded, a strap hinge connecting the top
of the riser of the auxiliary step with the lower main
step, with other novel features, making a_convenient
folding step.

A pinch bar has been patented by Mr.
John 8. Yinger, of Manchester, Pa. The bit has a
shank bearing against the under side of the bar proper,
and a point or prong extended at approximately a right
angle from the forward end of the shank, with guide
lugs and fastenings, the device being very simple, -and
intended to act without slipping when ice, snow, oil,
etc., may be on the rail.

An injector has been patented by Mr.
Ferdinand Brunbauer, of Vienna, Austria-Hungary. It
has two concentric steam tubes, the inner one endwise
movable, forming a steam way of ring shaped section,
adapted tooperate a cut-off valve by the movement of
the inner tube, in combination with a fixed conical valve
for the inner tube, a valve seat on the tube, and means
for adjustment of the tube, with other novel features.

A car truck has been patented by Mr.
Ferdinand E. Canda, of New York City. It is more es-
pecially for use in mounting street car bodies, and is so
designedthat the car body is mounted upon and sup-
ported by posts that are free to tilt upon their connec-
tions with the car trucks, providing for the more easy
passage of the car around curves, and for mounting
the two pairs of wheels farther apart, with other ad-
.vantages.

—_— e ———

AGRICULTURAL INVENTION.

A hay stack binder has been patented
by Messrs. David F. Laughlin and Charles F. Leslie, of
Clyde, Kansas, Itisa cord or wire tightening device,
adapted to be conveniently carried around, and to be
readily attached to the binding cords or wires and take
up the slack until they are securely tied around the
stack, to prevent hay from being blown away or scat-
tered by high winds.

—_———

MISCELLANEOUS INVENTIONS.

A trunk harness has been patented by
Mr. Charles H. Van Orden, of Catskill, N. Y. It is a
binding device for trunks, boxes, etc., so madeas to go
around and have a tightening strap or rope applied for
easfly drawing the harness tightly.

The manufacture of emery forms the-~

subject of a patent issued to Mr. William IThue. 1t gon-
sists in first burning, then cooling and afterward reduc-.
ing, iron ore or raw iron outcroppings, or material com-
posed mainly of silica and aluminum, and subsequent-
ly separating and sifting it into different grades.

A lubricator has been patented by Mr.
George Rupley, of Duluth, Minn. . It is a novel form of
lubricator applicable for use in connection with fixed
bearings, having a cup and piston with- threaded stem
8o arranged that by turning a nut the lubricating mate-
rial will be forced out to the bearing.

A mantel cabinet has been patented
by Mr. William C. Doscher, of New York City. The
base is provided with sliding blocks in combination
with ornamental corner pieces adjustably attached,
‘whereby the cabinet may be made to fit a mautel of any
width and always present a handseme appearance.

: A refrigerating device has been patent-
ed by Mr. Henry W. Speight, of Brooklyn, N. Y. It
consists of an inner receptacle around which the cold
waste water from an ice box is made to circulate, being
especially adapted for butchers’ use in keeping meats
cool at small cost. . .

A sand box for street cars " has been
patented by Mr. Charles Clark, of Brooklyn, N.Y. It

is held beneath the seat, over an opening in the floor of |

the car, in combination with a vertical and horizontal

_tube. and a valve under the control of the driver, for
supplying the track when needed, as in the case of
freezing weather of when the tracks are shppery

‘A paper box has been patented by
Mr. John F. Diemer, of Elizabeth, N.J. The box body
has flaps which arelocked in place on a metallic plate
of peculiar construction, the box opening at one end so
that it can be used single or with a sliding box for vari-
ous purposes, especially for storing letters and other

" documents.

A curtain shade fixture has ‘been pa-
tented by Mr. Robert P. Trimble, of Oregon, Mo. It is
for sustaining the curtain shade roller and lambrequin
rod at the upper part of the window:in such a manner
as.to permit the same to be quickly applied or removed
and adjusted higher or lower, as may be required for
purposes of better ventilation.

A railway spike and method of mak-
ing it has been patented by Mr. Thomas :A. Davies, of
New York City. It is a plate spike, ‘with a general
taper for its entire length, and formed with a diagonal
head, a tapering plate being first formed with a flange
at one edge, and the blank then being cut into narrow
strips diagenally across from edge to edge.

A brick kiln has been patented by Mr.
Lawarance Manning, of Nokomis, Ill. The invention
consists of a draught pipe leading from the outside to
the pit, so as to concentrate the heat either in the cen-
ter.of the arch part or on both sides of the kiln simul-
taneously, for burning the bricks quickly in the centers
as well as at the sides of the kiln.

A chemical fire kindler has been pa-
tented by Mr. Nils Johanson, of Muskegon, Mich. It

is made by pressing in a conical mould a small quan-
tity of *‘ excelsior,” such as used in the furniture trade,
inclosing it in a binder of zinc, then immersing the
pointed half inliquid paraffine and the base half in
resin.

A weighing scale has been patented by
Mr. George W. Craig, of Grimm’s Landing, West Va.
This invention provides a framework and weighing ap
paratus designed more particularly for weighing heavy
bodies, as railway cars and locomotives, loaded wagons,
live stock, etc., and one which is of simple and cheap
construction and accurate means fer adjustment,

A composition to be used as a non-
corductor of heat has been patented by Mr. Nicholas J.
Clayton, of Galveston, Texas. It consists of cotton-
seed hulls or waste treated with & solution of alum or
its equivalent,.combined with plaster of Parie and com-

minuted materials, and prépared for use in a manner

specially described.
A pie holder has been patented by

Mary Jory, of Salem, Oregon.. It consists of trays
within a specially devised frame for holding them one
above-the other, the frame being composed of a strip of
metal vent'twice at right angles, with its extremities
parallel with each other and its central part forming a
handle.

A wire cloth delivering reel has been
patented by Mr. Silas E. Ratekin, of Kansas City, Mo.
It consists of a vertical post to which is pivoted a roll
holder capable of being turned from a vertical to a hori-
zontal position, making a reel for properly supporting
such rolls for exhibition, and for delivering portions of
the fabric therefrom.

A camera stand has been patented by
Mr. Thomas Powers, of Perryville, Mo. The bed is

made capable of being raised or lowered and of being |

adjusted to occupy different angular positions, the in-
vention covering a novel construction, with certain au-
tomatic stops for operating the bed or platform and for
holding it at its different adjustments.

A grater cylinder has been patented |t
by Mr. Sidney E. Smith, of Brooklyn, N. Y. It is
designed for grating cocoanut, vegetables, and other
substances, the cylinder being formed with numerous
passages in which are inserted short plates of metal to
form teeth, the device being cheaply made and very
effective.

A fire escape has been patented by Mr.
Edward Sutton, of Brooklyn, N. Y. It consists of a
frame provided with cleats and holding a ladder, to-
gether with rods, a pulley, shaft and drum, with ratchet
wheel, ropeg, and various other features, which -can be
easily placed in readiness for firemen to ascend-or to
lower persons from aburnfng building.

An amalgamator has been patented by
Mr. Carl M. Stolle, of Bellevae, Idaho Ter. .It has
tapering cylinders, to- facilitate the passage or tailings
fromone.end o the other, and they are of polygonal

form, to cause the tailings to be thrown Irom one plane |

surface to another with a force which promotes separa-
tion of the gold and its adherence to the’plates.

A fastener for envelopes, ete.,-has been
patented by Mr. Paul E. Gonon, of New York City.
The fastener consists principally of three parts, an
elastic band, a clamp provided with prongs and longi-
tudinal slits, and a hook_or button, the clamp being
secured to the flap of the envelope' by pressing the
prongs throngh the material and then bendmg them
flat on the inner side.

A pocket book clasp ha.s been patent-
ed by Mr. Louis B. Prahar, of Brooklyn, N. Y. Tt has

an outer sliding plate and anfnner plate, in combina- }

tion with an intermediate-plate formed with an opening
and with integral tongues set out from the face of the
plate to form friction springs at the side of the opening,
the device being cheap, practical, and not liable to get
out of order.

A knockdown crate has been patent-
ed by Mr. John T. Aijkin, of Purdy, Mo. The inven-
tion covers ceriain novel features of constrnction and
the combination of parts in. & crate adapted for the
shipment of produce or general merchandise, which
shall be simple and inexpensive, and may be knocked
down into comparatively small space for return to the
shipper.

A support for electric conductors has
been patented by Mr. Maurice J. Hart, of New Qrleans,
La. The invention contemplates the erection of towers
at the intersection of streets of sufficient height to eup-
port all electric conductors above the top of the highest
buildings, with intermediate posts supporting girders,
the construction being also adapted for supporting
water plpes and for use as a fire escape.

An improved boot top and “method
of forming it have been patented by Mr. John T. Gray,
of Gray, Dakota Ter. - The invention cousists princi-
pally in forming the front section with a fold or swell
adjacent to the lower ends of its edges at the rear of
the vamp, whereby the vamp may be quickly fitted
to the concave waist of a last without straining the
leather.

A bridle blind has been patented by
Mr. William W, Ross, of Saratoga, Kansas. Its side
leathers have extensions.for attachment to the check
straps, in combination with a stiffening wire bent ina
curve and interposed between the leathers, in such way
that the wire acts to stiffen the blind and thus dispense
with the necessity of a stffening plate in the body of the
blind.

A tension regulating attachment for

.| loom shuttles has been patented by Mr. Pierre Ashby,

of Central Falls, R, 1. It is of metal, ‘and cousists
mainly of a U-shaped case in which is mounted a
tongue, apertures adjnstable relatively in the case and
tongue affording means of varying the tension from the
bobbin as desired, making greater uniformity in the
weaving of the cloth especially at the side edges.

A nut lock has been patented by Mr.

George W. Roberts, of Walla Walla, Washington Ter.
Combined with a slotted bolt and nut-is‘a locking plece

consisting of a short heavy shank, formed on . its end
with &n oblong eye, the interior surfaceof which flares
at the ends to correspond with the taper of the upper
side of the conical section of the bolt, and at the sides
to correspond with the taper of thesides of said conical
section, with other novel features.

A machine for drawing metals has
been patented by Mr. Henry R. Kennedy, of Ithaca, N.
Y. Combined with a revolving cup having a central
aperturcand a central annular recess are balls held in
the recess and placed alongside of each other, a die hav-

ing a central aperture and serving to hold the balls in |

place, and a fixed stripping plate having a centralaper-
ture - located above the die, with other novel features,
making an improved machine for ‘drawing sheét metal,
tubing, or wire. ;

_An anti-freezing device: for wa.ter pipes
has been patented by Mr. Donald MLDmld of Loulq-

ville, Ky. Combined with a stationary case and at-’

tached hollow base. with valves connecting with the
water pipes, a ﬂoatmg weight is a;_ranged to act ona
lever, while an air pipe connects with thetop of thecase
with means for nutomatfcally admitting air-on a fall of

temperature, together with other. novel features, thein- |-

vention being an improvement on a former temperature
alarm device of the same inventor.
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Best fires from the cheapest coal.
ence in price. Thirty per cent increase of steam supply.
A thousand steam users say s0. ¥or particulars, address
the U. 8. Rocking Grate Bar Co., Chicago.

Want—A man, or firm, with mesans to join me in
manufacturing and selling Reeder’s new folding counter
seat. 1 can’t supply the demand. A grand opportunity
to make money. Or will sell shop rights, royalties, or

territory. AddressJ A. Reeder,Ramer,Tenn inventor
and patentee.

Valuable Patent For Sale—No. 368,334—Fence Post.
Cheap metal fence posts arein great demand. These
weigh 10 Ib., and cost less than 18 cents! Address the
inventor, Leo G. Haase, Oak Park, Lil.

Pedestal tenoner. All kinds woodworking machinery.
C. B. Rogers & Co.; Norwich, Conn. . -

Machinery Salesman.-—Wanted, a salesman of experi
ence, possessed of mechanical ability, with full know-
ledge of steam and hydraulic engineering. Would be
expected to travel most of the time. Must be strictly
temperate man. Referencesrequired. Address, stating
age and particulars, Post Office box 2337, Boston, Muss.

Stationary and bﬁat—engﬁies, boilers. Best and cheap-
est. 1to10 H.-P. Washbu'rn Engitre Co Medina, Ohio.

For the latest mlproved diamond prospectmg drills,
address the-M.-C. Bullock Mtg, Co., 138 Jackson St
Chicago, 111.

The Rallroad Gazette, handsomely illnstrated, pub

:lished weekly, at 73 .Broadway, New York: Speclmou
| copies free. Send for cutalonue of ra.llrond bonks. .

The Knowles Stesm Pump Works, 113 Federai
8t., Boston, and 93 leerty St., New York, have jugt is:
sued a new catalogue, in which a.rg many ‘new and im-
proved forms of Pumping Machinery of thesingle and
duplex, steam and ‘power typo. This’ camlogué wlll be
mailed free of charge on applicatfon. %

Link Belting and Wheels.- Link BeH M. Co: Chlcago
Presses & Dies. Ferracute Mack. Co., Bridgeton, N.J.

. Woodworking Machinery of ali kiflde The Bentel &
Margedant Co.. 116 Fourth St., Hamilton, 0. -

Nickel Plating.—Sole manafacturers cagt nickel an.
odes, pure niekel salts, polxshmx comvosmons, ete. -$100
“'{4ttle Wonder.” A perfect Electro Prating Machine.
Sole manufacturers of the new Dip l.acquer Kristaline
Complete outfit for plafing, etc: Hangon, Van Winkle &
Co., Newark, N. J.. and 92 and 94 Libert¥ St., New York.

Supplement Catalogue.—Persons in pursuit-of infor
mation of any special engineéring, mechanical, or scien-
tific subject, can have crtalogue of contents of the Sc1-
ENTIFIC AMERICAN SUPPLEMENT sent to-them free.
The SUPPLEMENT contains lengﬂ:y articles. emul‘acmg

the whole range of engineering, mechanlcs, and physical k

science. Address Munn & Co.. Pubhshers. New York.

Iron Planer, Lathe, Drill, and other ma.chme tools of
modern design. New Haven Mfg. Co;,, New Haven, Conn.

Curtis Pressure Regulator and Stedm Trap. Seep. 157.

Irom, Steel, and Copper Drep Forgings of léveryl‘de- :

scription. Billings & Spencer Co., Hartford, Conn.

Hartford drill chucks. 3 sizes. Hold to14 in., ¥4 in.,
and ¥ in. Cushman Chuck Co., Hattford, Cofin.

Steam Hammers, Improved Hyd#auli¢ Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., Néw York.

60,000 Emerson’s 1887 g%~ Book of superior saws, with
Supplement, sent free. to all Sawyérs and Lumbermen,
Address Emerson, Smith & Co., lelten Beaver Falls,
Pa,U.8 A. I

The best Dynamos for Light; for Nrckel P]atmg, Elec-
trotyping, etc., are made and wa.r;anted by the Excelsior
Electric Co, New Yorlr Send for catulogue.

Safety Elevators, steam and belt power ; quick and
smooth. D. Frisbie & Co., 112 Liberty Spf, New York.

“How to Keep Boilers Clean.” Seénd your address
for free 85 page book. Jas:C. Hotchkiss. lﬁ) Liberty St.,.
N.Y.

The Holly . Man' 1facturmg Co., of Lockpoxt NY,
will send their pamphlet, describing water works ma-
chineryt and containing reports of tests, on application.

Durrell’s imp. nut tapper. Taps 14 to 2in. New-imp.
bolt cutter.. Howard Bros., lron Works, Fredupia, N. Y.

For best leather belting and laceé leather, inclqdfng

Hercules, see Page Belting Co.’s adv., p.17.

New editions of Trautwine’s  Railroad Carves and
“ Excavations and Embankments” are no® ready, . The
latter has been out of print for some years. It now ap-
pears in very attractive shape, thoroughly Tevised, and
considerably enlarged.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yécom & Son’s Shafting
Works, Drinker 8t., Philadelphia, Pa.

Send for new and complete catalogue of Scientific

Books for sale by Munn & Co., 31 Broadway, N. Y. Free
on applicstion.: -
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SCIENTIFIC AMERICAN
BUILDING EDITION.

SEPTEMBER NUMBER.

TABLE OF CONTENTS.

1. Elégant Plate in Colors of a Twelve Hundred
Dollar Cottage, with floor plans, specifications,
sheet of details, bills of estimate, ete.

2. Piate 1 Colors, with specifications, estimate,
and bill of materials, for a Southern Residence
of moderate cost. An elegant demgn

3. Handsome design for a Library Building.

4. Perspective view, with floor Iglans, for a Dwéll-
ing costing Five Thousand Dollar's.

5. Drawing in perspeétite, with floor plans, for a
Cottage costing Thirty-five Hundred Dollars.

6. Floor plans and. perspective for a Country
-....-Store costing Two Thousand Dollars.

. Perspectlve -view and floor plans for a Resi-
- dence costing Four Thousand Dollars.

8. A handsome Dwelling costing' Four Thousand
leo Hundred Dollars. Perspective and floor
plans.

9. Perspective and floor plans for an Eighteen
~ Hundred Dollar Cottage. .

10. Perspective view and floor plans of Grace Me-
morial House, Providence, R. I., a School
Igollllse, and N‘ursery. Cost, Four Thousand

ollars.

11. Suggestions in Decorative Art.
12. Sketch for a Seashore or Beach Dwelling.

13. Tlustrations of Tenement Houses of moderate
cost at Kansas City, Mo.

14. Examples of Suburban Houses at Hamllbon
Heights, Fort Hamilton, N. Y,

15. Floor plans, elevations, and perspective view of
n Eight-room Ohio Dwelling, costmg about
Flve Thousand Dollars.

16. Elegant design for a Bank Building at Knox-
ville, Tenn.

+17. Design- of the Yankee Cottage now at the

American Exhibition, London.

18. Demgn for Elegant Residence of C. C. Bloom-

Esq., Jackson, Mich. Two half page
drawmgs showing view in stair hall, perspect-
ive, gnd Aoor plans.

19. Interior view of Stable with horizontal floors
and hygienic drainage. Three illustrations.

20. Design for Grant Monument, Riverside Park,
New York. By H. A. Male.

21. Examples of Small City Houses at Paris.

22. Miscellaneous Contents: Removal of a Dividing
‘Wall.—Plate Glass.—How to Remove Grease
from Boilers.—Practical Use of Marble.—A
New Composition.—The Ideal House of the
Future. — Exhibition of Building Materials,
Brussels.—Chimneys of the Ancients.—Preser-
vation of Wood by Lime.—Vermont Marbles.
—Snow Sheds on the Cascade Mountains.—The
Corner Finish.—Granite —Brick Dust Cement.
—The Pietsch House Trap, illustrated.—Ex-
cavating in Frozen Ground.—Caen Stone.—
To Obtain One’s Beacings with a Watch,—
‘Wood Carpet.—The Chimney Top.—Love Lies
Bleeding.—Industries and Handicrafts in Cen-

tral Africa.—-Winter Palaces.—Silo Building,
with four illustrations.—Pedestal Tenoner, il-
lustrated.—The Pyramids.—Moulders’ Sand.—

‘».  Measurement of Masonry.—Failure of Con-

crete “Dock Works, — Minute Writing. —Im-
" proved Ventilating F¥Fan, illustrated. — Iron
Frame Bell.—Old Method Roofing Plates.-—

Gladstone’ Bricks.—Cement Testing Machine,
illustrated.—Food Economy before the Amer-
- jcan Association.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single
copies, 26 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; form-
ing, practically, a large and splendid MAGAZINE
OF ARCHITECTURE, richly adorned with elegant
plates in colors and with fine engravings, illustrat-
ing the most interesting examples of Modern
Architectural Construction and allied subjects.

The Fullness, Richness,” Cheapness, and Conve-
nience of this work have won for it the LARGEST
CIRCULATION Of any Architectural publication in
the world. $old by all newsdealers.

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

N .

" NEW BOOKS AND PUBLICATIONS,

SELECT POEMS OF ALGERNON CHARLES
SWINBURNE. New York: Worth-
- ington & Co. Pp. 230. $1.50.

Algernon Charles Swinburne i§ one of the most re-
markable poeté-of the présent age, and few have writ-
ten more beautiful verse than some of the poems here
He has many cultured and very devoted ad-
mu-ers, who will welcome this collecmon

ELECTRICITY. TREATED EXPERIMENT-
ALLY. By Linaeus Cumming, A.M.
New ‘York, 1887. D. Van Nostrand.
Pp. xiii,; 389.

This wbrk, designed for use in instruction in high
schools, is to be highly recommended. It gives an ex-
tremely clearrviewbof the subject matter, with a number

- of illustrationy. The cuts are many of them old friends,
|*as is necesgurily the case, but others are new, and all

are apposite and appropriate. After treating of magnet-
ism, static and dypamic clectricity, a concluding chap-
ter is devoted to absolute units in the C. G. S. system.
A table of contents is provided, but no index accompa-
nies the work.

CHOIX DE METHODES ANALYTIQUES DES
SUBSTANCES QUE SE RENCONTIENT
LE PLUS FREQUEMMENT DANS L’IN-
DUSTRIE. Par Georges Krechel. Paris,
1887. George Carre. Pp. 477

In this book the author proposes to furnish to prac-
tical manufacturers methods for analysis of the general
class of commercial products. His work is hardly in-
tended for professional chemists. It gives one method
which the author has selected as the beat for each analy-
gis, 80 that the user has not to choose from a variety, but
has a suitable process at once presented. The objects
to be analyzed are treated under the general divisions of
inorganic and organic, and a great deal of ground is thus
covered. ' Though the modesty of the author is discerni-

ble in his preface, where his tendency is to restrict the
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use of his book to others than expert chemists, yet we
should consider the work a most useful laboratory com-
panion, often giving valuable hints toward a more:
elaborate method than the one prescribed.

TEN TROUSAND MILES oN A BICYCLE.

Karl Kron. New York, 1:87.

gPub]ished by author.) Pp. evii,
00.

Our best recommendation of this work is to say that
we find it very hard to convey any idea of its variety to a
shortnotice. The author has conveyed so much of his
very marked and interesting personality into every page,
his reading and notes and views of men and things crop
out se profusely, the interest never flags. Though osten-
sibly devoted to an account of ten thousand miles made
on his ’cycle, * No.234,” it is anoll@ podrida of endless
variety. The matter contained cannot be estimated by
the number of pages.” The small and exceedingly clear
type makes it contain the substance of three or four
volumes of respectable size. His accidents with his
machine, from his first ride of one rod, resulting in a
broken elbow and damaged machine, the cost of which
ride he puts at $234, to the entanglement with a tow
rope on the canal path and the runaway of the mules
with the ’cycle, are all graphically told and described at
length. Chapters on other long-distance riders, a list of
his original 8,000 subscribers to the book (copartners he
calls them), and a variety of other matter are included.
Those who enjoy thoroughly characteristic books will
appreciate the one under review. Exhaustive indexes
of persons and things are contained also.

TORNADOES : WHAT THEY ARE AND HOW
TO OBSERVE THEM, WITH SUGGES-
TIONS FOR THE PROTECTION OF LIFE
AND PROPERTY. By John P. Finley,
U. 8. A. New York: The Insurance
Monitor. Pp. 196. $1.

The author, a lieutenant in the signal corps, gives
us the result of years’ study and observation offthis class
of storms, in a sketchy and narrative form, with com-
pilations of data from the Signal Service reports, and
many illustrations, a considerable number of which are
reproductions of views taken by instantaneous photo-
graphy. The peculiarities of some of the most mem-
orable tornadoes are noticed, on the -testimony of eye
witnesses, and their destructive effects are shown by
several views of the ruin they caused. A chart show-
ing the average distribution of these storms over the
United States for many years gives, as the location of
their greatest frequency, a district on either side of the
Missouri River, from Omaha to Kansas City, embrac-
ing portions of Jowa, Nebraska, Kansas, and Missouri.
A small section just east of the southern end of Lake
Michigan has also been very frequently visited, as has
also a larger area in northern Georgia and Alabama,
and western South and North Carolina, while in Vir-
ginia, West Virginia, and Kentucky such visitations
have been quite infrequent.

* * Any of the above books may be purchased
through this office. Send for new catalogue just pub-
lished. Address Munn & Co., 361 Broadway, N. Y.

HINTS TO CORRESPONDEN'TS.

Names and Address must accompany all letters,
or no attention will be paid thereto. Thisis 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 answeru; 1n reasonable time should

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

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

Scientitic American Supplements referred
to may be had at the oftice. Price 10 cents each..
Books referred to promptly supplied-on receipt of |

rice.

Miﬁeraln sent for examination should be dxstmct]y
marked or labeled.

(1) M. P. R. writes: I have played on
a B flat cornet over a year, and I have had considerable
tronble with my lips, especially when playing high
notes; they seem to be very soft instead of being hard,
which they should be. What will harden them? . A.
Try arematic wine, which you can purchase from any
druggist. The preparation is made as follows: Take of
rue, sage, hyssup, lavender, absinth, rose leaves, thyme,
and elder flowers, of each, 4 ounces. Digest for two
weeks in 9 pints of claret. Then add tanunic acid, alum,
and wine of opium, of each 9 ounces.

@) F. W. asks how to stop out pin
holes-in a negative. A. Touch them out with a soft
lead pencil, such as is employed by retouchers.
Formula for a toning solution giving dark tones is as
follows:

Chloride of gold...................... 1 grain.
Sodium carbonate. . .10 grains.
Water .......ooiiiiiiiiiiiiies 10ounces.

Use immediately after mixing.

3) L. F. D. asks (1) what Strassburg[
turpentineis. A. Strassburg turpentine ismade of Euro-i
pean silver fir; it is much used in Germany, and any large
druggist should be able to get it for youn. 2. A good
receipt to make an imitation of the imported gin. A.
Dissolve 33 drachms oil of juniper in sufficient 95 per
cent alcohol to make a clear liquid; add to it 40 gallons
French spirits 10 above proof, with 8 ounces orange
peel fiavoring, 1 quart sirup, and 30 drops oil of sweet
fennel., Brannt on Distillation gives many recipesand
directions for makmg gins, etc. We mail it for $2.50.

(4) " F.. W.'B. asks: How many pint
cells of the plnnge battery described in SciENTIFIC
AMER(CAN of August 20, 1887, page 116, connected in
series, will runan Edison 1 candle power incandescent
lamp? A, Four -cells’ would run a one candle lamp
~brifliantly. :2 Ahd about what is the - electromotive
forée in voltg-of each cell when connected inseries? “A.
Each cell'has &welectromotive force of 190 volts when

freshly charged

(6) J. J. R.—Make red copper or royal
copper by boiling the articles in a nitric acid pickle
(nitric acid and water). Itis notunusual to have insu-
lated material, that is, a’ conductor, or capable of re-
ceiving electricity, electrified by induction during a
thunder storm, or if connected to the earth through
water pipes, gas pipes, etc., to become charged with
the opposite electrical conditions from the thunder
cloud.

(6) J. B. H asks: By what chemical
reaction do the fumes of burning sulphur bleach apri-
cots in drying? A. 8SOgq+H30=Hg80,+2H. The
nascent hydrogen combines with the coloring matter,
reducing it to a colorless compound.

(7) E. Me. L. writes: Our brick house
sweats and destroys the paper on the walls. What is
the best remedy or best finish to use insuch cases? A.
Brush-the wall over with a hot solution of 3 pound of
castile soapin 1 gallon of water; let it dry for twenty-
four howrs aund then apply a solution of 14 pound of
alum in 4 gallons of water.

8) P. R. writes: 1. Please give me di-
rections for amalgamating zinc plates for use in Smee
batteries. I have an amalgamating solution that I made
according to directions that I saw in a catalogue of elec-
trical goods, but I think there is something wrong with
it, for after plunging the plates (5X144XZ; inch) in it
till the mercury will flow about on the surface, they
will not last in a Smee or Bunsen battery on open cir-
cuit. They very soon becomecovered with a thick coat-
ing of a black substance, and waste away very rapidly.
Will you please tell me why this is, and also whether or
not they can be so treated that they will not corrode in
sulphuric acid diluted withten or fifteen parts by weight
of water? A. We think the trouble is with your zinc.
It is probably quite impure. Try immersing the lower
ends of the zines in a cup containing a small quantity
of metallic mercury. The cup should be left in the
battery cell to continuously maintain the amalgamation.
Amalgamated plates on open circuit are apt to give more
trouble. Short circuiting for a while will often improve
them. 2. Also what is an *‘infernal machine™ ? A, An
infernal machine is a device containing an explosive or
highly combustible substance, and provided with a
time exploder or igniter. 3. What is the cause of the
beautiful play of colors in mother of pearl? A, The
phenomenon is known as diffraction. It is the decom-
position of the light by extremely minute grooves in
the surface of the pearl.

(9) F. B. asks: 1. Can you give me a
recipe for a good bichromate battery solution? A. Mix
100 parts of water with 12 to 20 of bichromate of potash
in fine powder. Slowly add with constant stirring 25
parts of oil of vitriol. If you pulverize the bichromate,
you should tie a cloth over your mouth and nose, as the
dust if inhaled may produceulcers. 2. How canI makea
mould for casting battery zincs? A. Cast battery zincs
in plaster of Paris moulds, or simply in clay, using a
model of wood around which to form the mould. .§

1 How far apart should the zincs and carbons be in ‘a

bichromate battery? A. About ¥4 to 14 inch. 4. Will
placing a carbon on each side of a zinc, or zinc o edach
side of a carbon, give twice the current that & single
zinc and carbon produces? A. It greatly reduces the
resistance, which varies to a great extent in proportion
to the areas of the plates that face each other. This
improves the efficiency.

(10) W. C. C. asks : 1. State how invisi-
ble pictures on glass are made, those that are brought
out by breathing onthe glass. A. Thedesign is drawn
by etching slightly with hydrofinoric acid. See Sup-
PLEMENT, No. 878, for illustration and description of
the process. 2. Is there a preparation of French chalk
used in the process? A. Drawing wilh soapstone or
French chalk forms an alternative way of making the
design. 3. Can compound be put on with rubber
stamp? A. You might experiment with rubber stamp.
4. Please give receipt for making a perfectly white
slip, that will melt at low temperature, such as in tile
kilns, etc. A. Take 8% parts flint, 3 borax calcined,
1 Cornish stone, 34 oxide of tin. 5. Do you think the
following storagebattery will work ? If so, how much
current will be produced after storage? Lead shot in
flat porous cell forming the negative pole and oxide of
lead in same kind of cell for positive pole, in a weak
solution of sulphuric acid cells, 4X7 inches, containing
one pound each, all inclosed in wooden box. A. The
resistance of your battery will be too high.

(11) S. B. S. wants (1) a good and easy
recipe for making Seidlitz powders in small quantities.
A. The proportions - are as follows: Rochclle salts 2
drachms, soda bicarbonate 2 scruples put these into a
blue paper and thirty-five grains tartaric acid in a white
paper. 2. A recipe for making wax tapers. A. Wax
alone being too brittle, the composition used is wax 8
parts, white resin 4 parts, tallow 2 parts, turpentine 2
parts., Description of process of making is too long to
give Jaere; you will find it in the * Techno-Chemical Re-
ceipt Book, " page 388, which we can send you postpaid

of $2.00. 3. A good recipe for making a stove polish.

. Mix 2 parts copperag, 1 of bone black, 1 of black
23«1, with sufficient water to make a paste. 4. How to

,i’,make the tooth wash called sozodont? A. Take of po-

‘tassium carbonate 14 ounce, honey 4 ounces, alcohol 2
ounces, water 10 ounces, oil of wintergreen and oil of
rose sufficient to perfume. 5. A recipe for making a
plaster good for drawing, healing, and strengthening
purposes? A. Consult the U. S. Dipensatory. It con-
tains recipes for many varieties of plasters.

(12) J. M. B. asks whether there is any
way of tempering or hardening a saw smithing anvil,
‘one that has been through a fire. A. If it has not been
injured by being too long in the fire, so as to change the
character of the steel by what is called burning, it can
be rehardened; but it requires the -experience of a per-
son used to hardening, A good blacksmith should be
able to do it.

(13) H. F writes: I have a German sif
‘ver protractor 5 inchesin diameier, graduated to 3 @e-
grees, but the lines are so ‘fine that I can scarcely see
them. Is thereanythingIcan do to make them more
clear? A. Muke a little paste of lampblack, boiled
linseed.oil, and turpentine, and rub it across the lines
with the finger, wiping off theexcess from the surface,
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Or substitute vermilion for the lamp black, so as to get
red divisions. If they are only fine and already filled
with black, we canonly advise a low-power magnifying
glass.

(14) A. R. asks the medical use of milk
in hydrophobia. It has been said that if dogs have
plenty of new milk, they will not have the hydrophobia.
Is this the truth? A. We cannot indorse the use of
milk for rabies in dogs. The best thing to do is to kill
the dog immediately, when symptoms of the disease
manifest themselves. You will find interesting articles
on this subject in SCIENTIFIC AMERICAN SUPPLEMENT,
Nos. 63, 87, 125, 128, 137, 230, 276, 352, and 468. 2. The
medical use of some of our vegetables. A. For the
medicinal properties of vegetables you must consult
some physician and works on materia medica. Their
action varies with the temperament of different in-
dividuals.

(15) C. B. asks:
should I use to harden a body of plaster of Paris ?
Mix with alum water.

(16) T. D. desires (1) a recipe for curing
deer skins 80 as to makethem durable and pliant like
soft leather. A. Wash the ekin in warm water, and re-
move all fleshy matter from the inner surface; then clean
the wool with soft soap and wash clean. When the
skin is perfectly free from all fatty and oily matter, ap-
ply the following mixture to the flesh side: Common
salt and ground alum %4 pound each and 14 ounce borax.
Dissolve the whole in 1 quart hot water and sufficiently
cool to bear the handg; add rye meal to make it into a
thick paste, which spread on the flesh side of the skin.
Fold it lengthwise, the skin being quite moist, and let it
remain for twoweeks in an airy and shady place; then
remove the past, from the surface, wash and dry. When
nearly dry, scrape the flesh side of the skin with a cres-
cent-shaped knife. 2. Tell me whether a pantherskin
can be cured and the hair left on? A. Yes; you may try
the same as the above, or simply roll up with salt and
alum rubbed well into the fiesh side. Care must be
taken to clean off all fiesh and fat, and the skin needs to
be well pulled and worked by a smooth and blunt tool.

(17) H. S. 8. writes: A well is 700 feet
from a house; the land at the well is 25 feet higher than
at the house. The well is 35 feet deep. Now, with the
pump (common force pump) can water be taken from
the well to the house, the pump being at the house? A.
It can. 2. Can ice be made on a small scale inex-
pensively? How? A. No. It requires an expensive
machine. 8. How can drinking water be kept cool in
warm climates? A. By placing it in unglazed pots, or
in vessels wrapped in wet cloths, in a shaded place
exposed to the wind. The evaporation of the exuding
moisture cools the water, as practiced in Egypt and
the {ndies. 4. How can I take ink stains out of linen?
A.'Use a mixture of 2 parts cream of tartar, 1 part
algm ; pulverize together and make a strong solution
in water, saturate the stain for a few minutes and
wash. If not entirely removed, a weak solution of
oxalic acid may be applied for a minute, and wash.

(18) L. W. asks a receipt to make
Worcestershire sauce. A. Mix together 114 gallons
white wine vinegar, 1 gallon walnut catsup, 1 gallon
mushroom catsup, % gallon Madeira wine, 34 gallon
Canton soy, 214 gallons moist sugar, 19 ounces salt, 3
ounces powdered capeicum, 14 ounces chutney, 34
ounce each of cloves, mace, and cinnamon, and 61§
drachms asafcetida dissolved in 1 pint brandy, 20
above proof. Boil 2 pounds hog’s liver in 1 gallon of
water,adding water a8 required to keep up the quantity,
then mix the boiled liver thoroughly with the water,
strain through a sieve, and add this to the sauce.

(19) E. A. L. asks whether borax, and
also whether the silicates of sodium and potassium,
when fused, are decomposed by an electric current of
not more than 20 volts pressure. What compound sub-
stances (if any) resist, when fused, a current of above
strength? A. An electric current of 20 volts potential
will decompose any chemical compound under proper
conditions.

(20) B. F. M. asks: What facing must
be used in moulding brass in order that the castings
shall be bright brass color when made? A. Use pulver-
ized charcoal. There is an art in producing bright color
in brass castings, independent of the method of mould-
ing. It consists partly in timing the opening of the
moulds and quickly cooling the castings in water before
they have time to oxidize.

(21) H. E. D. asks : With what size wire
should the armature in eight light dynamo (SUPPLEMENT,
No. 600) be wound for plating, and how should the ma-
chine be arranged? A. Wind field with No. 8 wire
until full and armature with two layers No. 12 wire.
Arrange in series.

(2) R. O. desires (1) the best receipts for
stove blacking. A. Take 2 parts copperas, 1part bone
black, one of black lead, with sufficient water to make
a creamy paste. 2. For stove pipe varnish. A. Take of
asphaltum 2 pounds, boiled lingeed oil 1 pint, oil of tur-
pentine 2 quarts. Fuse the asphaltum in an iron pot,
boil the linseed oil and add while hot, stir well and re-
move from the fire. When partially cooled, add the
oil of turpentine. Some makers add driers.

(23) J. C. 8. asks the formula for com-
puting the horse power of ordinary cylindrical steam
boilers. A. The nominal horse power of boilers is the
effective fire surface in square feet, divided by 12 for
large boilers (over 30 horse power) and 14 for small
boilers. The effectivesurface is all the shell exposed
to the fire or heat and two-thirds of the tube surface on
the fire side.

Z[M) J G. Y. S. desires (1) the most prac-
t
mel.

What cheap article
A

jal and economical proceeding for taking away the

1, taste, and color from olive oil. . A. Add bone or
blood charcoal in powder, shake well and filter. 2. A
receipt that is practical and economical for making black
varnish for machinery and stoves. A. See-answer to
No. 22.

(@5) J, McN. asks how wmany cells of
Fuller's mietcury bichromate of potassium battery will

be required to operate a circuit of about two hundred
feet which has on three bells of high resistance, ¢ight
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ohms each I think, and a clock arranged to open and
close the circuit, also how much the battery should be
increased to operate five bells. A. Five cells would
suftice for the first case and eight for thesecond. Owing
to the high resistance of the bells, more battery would
be advantageous.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

August 30, 1887,
AND EACH BEARING THAT DATE,

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

Adjustable chair, J. B. Morrison
Advertising chariot, Vogel & Watson..
Air brake, W. W, Hanscom ....
Amalgamator, C. M. Stolle... ..
Angle iron, manufacture of, J. Davis.
Animal catcher, R. D. Chappell.
Animal stock, D. H. Kathan....
Auger, G. Merdian........ .....
Awning, store, J. W. Persohn .
Ax handles, machine for shaping the shanks of
C. E. Sargent .
Axle lubricator, car, C. D. Flynt..
Axle lubricator, car, E. Pynchon.
Axle skein, F. M. Watson .... .
Axle, vehicle, C. C. Bradley.....
Back band hook, A. N. Chandler..
Bag. See Mail bag.
Baling press, C. E. Whitman....
Baling press, L. Wright........ .
Bar. See Pinch bar.
Barrel cover, J. MOOSDUIgger.........cevvuvennninens
Battery. See Galvanic battery.
Bedstead, folding, C. W. Peoble...
Bell cord coupling, C. H. Peters..
Belt fastener, driving, [. Newell..
Belt rest, W. R. Fee
Belt shifter and brake, combined, J. Casey..
Binder, temporary, W. D. Ready
Bit. See Boring bit.
Blackboard, S. C. Sessions.
Blind stop, J. Chase.... .........
Blind, window, E. Louderback..
Board. See Compound board.
Boat. See Sail boat.
Boiler. See Steam boiler. Wash boiler.
Bolt head, ornamental screw, H. Higgin...........
Books, pamphlets, etc., leaf holder for, S. C.
Thompson .
Boot or shoe, C. F. Martine
Boot top and manufacture of the same, J. ’1‘

... 369,295

369,‘26"

Iromng board

Boring bit or drill, F. C. Johnson.
Bottle stopper, C. L.. Morehouse....

. %8958. 368,99 -

Bottle stopper-extractor, C. D. Quillfeldt.. . 363,046
Bottle wrapper, E. Sherring . 308,98
Box. See Cigarette box. Coin box. Fare box.

Mail box. Metal box.
Brake. See Air brake. Car brake. .
Brake beam, Susemihl & Pungs... . 369,21‘3

Brake handle, J. Calmeyen.....
Brazing machine, N. H. Roberts.
Brick machine, P. B. Mathiason....
Bricks or tiles, machine for cutting, Burr & -
Stipes...... cooeeiiiiiinnen
Bridle blind, W. W. Ross.
Buckle, J. H. Donahue........
Buckle, harness, Hill & McRae.
Buckle, shoe, E. H. Alcott......

. pﬂ“ 227

Bustle, C. W. Higby..... . 369,179
Button, C. I. Richards 869,076
Button attaching machine, Merwin & Beunett . 369,069
Button, cuff, W. . Gillman 969,106

Button, separable, F. Meyers.....
Button setting machine, F. H. Richards.
Button, tuft, or ornament, H. A. Cables. .
Buttons, machine for punching and trimming, J.

Calendar, J. A. Guyo
Camera stand, T. Powers
Can. See Laster’s tack can. Oil or gasoline can,
Can opener, W. J. Hammer ....
Car brake, S. A. Burns.... .. .
Car coupling, H. 8. & 1. Covert.
Car coupling, C. H. Knowlton
Car coupling, G. W. T.ewton..
Car coupling, Lorraine & Aubin..
Car coupling, C. F. H. Weisse.
Car, dumping, W. L. Davis........ ...
Car, freight, J. W. & G. H. Aregood..
Car platform, Livingston & Smith
Car signal, cable, A. E. Cross.
Car starter, M. G. Hubbard...
Car starter, D. Lynch.....
Car step, L. W. Sheldon.. .
Cars, end gate for coal, D. Mc mley

Cars, folding and swinging gate for rallway, J B

GOOAWID. . iveiiieiiiiiiieiieiiieeirnseneneennee.. 569,284
Cars, operating device for the windows of railway,

Je W POSt ettt 369,298
Cars, weed cutting attachment for railway, C. W.

Wardwell .... . 369,039
Carding engines, cleaning apparatus for, G. & E.

Ashworth 869,271
Carpet sweeper, W. J. Drew... veeeeeeeees. 369,047
Carrier. See Cash carrier. Cash and package

carrier. . 8heaf carrier. Trace carrier.
Cash and package carrier, H. M. Weaver.......... 869,218
Cash carrier, W. T.. Walker............ocieveeienn.. 369,038
Cash register and indicator, M. R. Longacre. . 869,193

Caster, W. Livingtone.....................

Catarrhremedy, W. H. Thomas..

Chain, watch, H. Fritsche

Chair. See Adjustable chair.
clining chair.

Re-

Rail chair.

Chairs, spring for base rocking, A. B. Stevens..... 369,133
Chopper. See Cotton chopper.

Chuck jaw, J. M. Palmer........... «evieeenenennnnn, 363,965
Cigar bunching machine, M. A. Winget.. .. 369,145
Cigar bundling machine, I. C. Caswell... . 865,932
Cigarette box, Kinney & Butler..... .. 369,063
Clasp or buckle, J. R. Macmillan .. . 369,067
Clay crusher, W. W. Wallace........c...c. covevennns 369,086
Cleaner.. See Peanut cleaner.

Clock, calendar, E. W. MOrton.......ccoveeeaenenss 368,961
Closet. See Hot, closet. o )
Clothes drier, L. Hopkins. . 309,245

(.0 fastener, J. Maxwell...
Coffin lid fastener, J. Maxwell..
Coin box, J. G. Vvioh.......... .
Comb. See Music box comb.
Composition to be used as a non-conductor of
heat and for other purposes,-N. J, Clayton....,

. 869,198

869,099
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Compound board, A. F. Temple..
Conductor tip, 8. 8. Wheeler...
Cork holder, J. Jester........... . 369,008
Cotton chopper, W. T. Kelley.. . 369,249
Cotton gin brush, C. W. Brigg......ccceeevvreannnne.
Coupfing. See Bell cord coupling. Car coupling.
Shaft coupling.
Crusher. See Clay crusher.
Crushing machines, reed regulator for,YD. March-

. 369,216
. 868,987

. 369,117
Cuff holder, C. E. Candee . 369,160
Cultivator and harrow, combined, H. Deitchler. 368,935
Cultivator tooth, W. M. Darrow....... sereeesesanans 369,167
Cup. SeeOil cup.
Cutter. See Feed cutter. Straw cutter.
Cutting and burnishing tool, J. P. Lewis........... 369,252
Dental apparatus, M. H. Knapp... ... ..coo ceennee 369,114

Dental maliet and plugger, electro-magnetic, P.
Helmer .....cvviiiiiiis ceieieeiiinienns o0
Door spring, J. W. O’Daniel....

Doore, cases, etc., fastener for, V. S. Ketchum... 369,185
Drain forsteam or water mains and pipes. self-
acting, T. J. Richards...........ccovv veeinennn.. 369,082

Draw bars, manufacture of, J. H. Simpson 369,263, 369,264

Drawer, druggist’s weight, Hodges & Myers....... 369,243
Dress fitting model, J. W. See.....ccceviiieninnnnnns 369,080
Drier. See Clothes drier.

Drilling machine, portable, J. Moffet............... 869,120
Driver’s seut, P. J. Hatfleld..........c.coovvuiiinnnns 869,178

Karthenware vessels, press for, H. E. Merrill...... 768,956
Edger, gang, W. F. Parish
Egg beater, T. W. Brown.-
Electric cables, making impervious the joints of

the lead pipe of, W. R. Patterson...............
Electric generator, L. G. WWoolley.
Electric lights, treating fllaments for incandes-

cent, E. P. Thompson.. ........cc.c. ceveeennnn. 369,267
Electrical conductors, manufacture of, J. J. Wil-
liamson....... et ieeeeettneteiteenietattetaeneterene 869,144
TFlectrical distribution, system of, T. A. Edison... 369,280
Elevator. See Log elevator.
Elevator,C. G. Otis......ccoiveiiiiier civivnnnn. o 369,297

Embroidering machines, fabric holding frame for,
J.J. Ebneter

End gate, D. L. Funderburgh..

Engine. See Hydro-pneumatic engine. Rotary
engine. Steam engine.

Extractor. See Bottle stopper extractor.

Eye bars, dye for making, J. F. Kingsley........... 869,014
Eyeleting machine, J. A. House... ......cccovvmennes 369,246
Fabric. See Seersucker fabri

Fare box, T. EKroth..........covvee oo tevennemnnnnns 369,048
Feed cutter, E. W. Rider... 369,209
Feed trough, Morgan & Herr . 569,022
Feeder for boilers, water, J. Austin. 368,920
Fence, C. S. Hunter................. 369,005

Fence, picket, E. F. Shellaberzer

Fertililzer distributor, B. F. I1ancock. A
Fifth wheel, W. M. Thompson....... 869,268
File, letter, B. Lawrence........... «c.cccvv... . 369,065
Firearm, magazine, R. 8. Chaflee 3

Fire escape, E. Sutton
Fire escape ladder, A. P. Wright............
Fire kindler, chemical, N. Johanson................ 3
Forges, clutching device for, C. Hammelmann
Forges, cover for heating, M. Deering....... ......
Furnace. See Hot air furnace. Locomotive fur-
nace.
Furnace, C. J. M. Hayna........c..cceet viveniiinnnnns
Furnace grate, T. Kirkwood (r)........
Furnaces, hot air duct for, H. B. Dewey
Galvanic battery, J. A. Seely..........
Gate.. See End gate.
Gate, J. H. Milligan........ ............
(3as machine, A. C. Swaine ... .
Gear,adjastable, C. E. Alden

Generator. See Electric generator. Heat gene-
rator.
Glass, apparatus for beveling small pieces of,
Pearce & Hulls.........ooiiiiiiiiiniiiiniiiiian. 869,074
(Glass cutting apparatus, F. Buck.... ............... 368,928
Glass pressing and ornamenting apparatus, H.
Northwood..... . «.oviiiiiiiiiiiiiiinnnnn. o eenee 369,206
Glass, ruler for cutting, Dailey & Noell.... ....... 363,995
Governor, steam engine, I.. A. Haines.. .. 369,241
Grain binder, R.. Emerson..........c.ccevveiiinnnes 869,172
Grain separator, C. M. Gilbert. .......c.cooeeunninnans 368,939

Grain separators, counterbalance for, C. M. Gil-

bert..
Qraining compound, R. J. Adams...
Grater cylinder, S. E. Smith

Guard. See Trace and whiffietree guard.
Gun, spring, C. Alley.......ccooiiiiiiiiinnienniniennn,s 369,153
Gun washing apparatus, A. Noble................. 868,963
Hair curler and. crimper, combined, N. M. Show-

11T 1 P 369,035
Handle. See Brake handle.
Hanger. See Paper hanger.
Harness, L. C. Erwin ........... ... e eeeesesieiees 369,282
Harness for single horses. J. W. Jacobs......... 869,058

Harness straps, die for forming, F. B. Raymond.. 369,031
Harrow, E. F. Stoddard............ ....ccoooviannne
‘Harrow and seeder, combined wheeled, Noel &
Parton
Harrow, disk, G. M. Clark 3
Harrow, spring tooth, J. Long . .. 369,115
Harrow tooth holder, spring, P. A. Spicer...
Harvester, grain, W. F. Olin
Harvesters, elevator apron for, F. J. Coddington..
Hay rake, J. H. Johnson
Hay rake, horse, W. Klinker.
Hay rake, loader, and stacker, J. Jeffcoat
Hay stack binder, l.aughlin & Leslie.......
Heat generator and radiator, Smith & Kly...
Heater. See Water heater.
Heating apparatus, G. W. Trexler
Heating apparatus, hot water, L. Huntoon.
Heel plate, F. H. Richards....
Hinge, D. King, Jr
Hog cholera remedy, G. W. Emigh...
Holder. See Cork holder. Cuff holder.
tooth holder. Napkin holder.
Pillow sham holder.
Hook. .See Back band hook.
Whiffletree hook. '
Iorse holding device, C. F. Shore
Ilorse power. J. L. Record
Horses from kickingg, device for preventing, J.
‘W. Moose
Hot air furnace, L. L. ulver
Hot closet, G. E. Dixon............
Hydropneumitic engine, I.. Kessler.
Ice, machine for cutting, D. A. Haines
Inhaler,J. Berkey.......ccoceeuvveeinnns
Inhalhng apparatus, H. A. B. Huguet
Injector, F. Brunbauer ceen
Inkstand, S. Darling

Harrow
Pie holder.
Scissors holder. .
Picture hook.

Insulating telegraph éables, W. R. Patterson...... e
Iron. See Sad iron.. 8moothing and fluting iron.
Ironing board, Slipher & Earhart,...... ..c.ccou.u.. 369,210

Joint. See Telegraphic wire joint.
Kitehen utensil, C. A. H. 8mith....
Tave fastener,shoe, E, H, Alcott.

oo

Lace making implement, L.. H, Post.
Ladder, extension, J. E. Smith... 369,084
Lamp, electric arc, O. P. Loomis ... 369,194
Lamp fllaments, manufacture of incandescent
electric, A. Bernstein...........c.coovviiieennnns 369,
Lamps, mast arm for hanging electric street, F.

. 889,06

Laster’s tack can, T. ¥ Tyler..
Latch and lock, combined, A. R. Cusick...
Land roller, M. F. Bates..
Lantern, Kelly & Follett.
Letter blank and envelope, A. Cox
Lightning arrester, E. A. Sperry....:

Lock. See Nut lock. Seal lock.

Lock, L.C.RaU....coveiieniinninnn venen . 369,030
Locket, earring, or other jewelry, H. Vollmer . 368,984
Locomotive furnace, A. Backus, Jr.... ..... .

Log elevator, G. A. Sanders............ .

Iogs, machine for removing bark from, F. M.
Purinton..............iiiiiiiiiiiiiie

Loom tor weaving pile fabrics, G. Poole ...........

Loom shuttles, tension regulating attachment for,
P.AShDY...oiiiiiiiiiiiiiiiiiiiitiiieseniencnes

Lubricator. See Axle lubricator.

Lubricator, A. D. Kilborn..

Lubricator, G. Rupley.... .. 869,128
Mail bag, ¥. R. Huut . 869,111
Mail box for newspapers, E. A. Dubey . 269,278
Mantel cabinet, W. C. Doscher...................... 369,103

Measuring and weighing machine, coin operated,
H. PaddoCK......ccceviiiiiinniiiiiiiniiiiinnnnnens
Mechanical movement, Coxe & Salmon ..
Metal box, H. D. B. Wall.................
Metal founding machine, H. Tabor .. ...... .
Metal plates, cooling, H. Aiken........... ....ce....
Metal rollers. machine for corrugating, G J.
Fritz oo e,
‘Metals, machine for drawing, H. R. Kennedy...... 369,240
Mowers or harvesters, cutting apparatus for, J.

Mowing machine, J. C. Bloom..

Mowing machine, T. Harding....

Mowing machines or harvesters, cover for knives
0f, J. 0. BrOWN...covviiiiiiiiiiennnns cavenene

Music box comb, Paillard & Recordon-Sulliger.

Napkin holder, J. Grant............

Nut lock, L. Hussey.....

Oil cup, W. H. Thomas.. 869,265
0Oil or gasoline can, O. C. Thompson, Jr. 368,983
Oiler, E. L. Rand..........cc.oooiiiee .. 369,125
Oiling apparatus, D. H. Hill.. . 869,180
Orguinettes, attachment for, R M. Lowne . 869,298
Oven front, coke, E. H. Bradley........... 569,

Packing, piston, A. Berrenberg
Paint, G. W. Swan
Paper hanger, J. Randolph..
Peanut cleaner, C. W. Nicholson
Pen and pencil holder, combined, O. I.. Cheney
Pen, fountain, R. Lockwood........ .. .
Pencil sharpener, W. N. Wheless
Pendulum power, D. Gerstein....
Photographic camera shutter, self-timing, C. P.

Photographic instrument, J. R. Connon..
Picture holder, R. Choinnaus

Picture hook or hanger, W. M. Brinkerhoff (r)..... 10,,62
Pieholder, M. JOTY...... ceeieiriennenee seeannmans 569,112
Pillow sham holder, adjustable, W. W. Jones . 369,009

Pinch bar, J. 8. Yinger.
Pipe. See Stove pipe.
Pipe, device for bending, E. O. Daniels.
Planter, seed, C. C. Henderson..
Platform. See Car platform.
Post driver, E. C. Hunter.
Power. See Horse power.
Press. See Baling press.
Printing machine, platen, J. G. Sehorn.
Pruning shears, J. N. Parker

Pendulum power.

. 869,081
. 869,205

Pump, J. W. Hyatt........ ..... . 369,289
Quilting machine, J. Marhoeffer ..,.. 859,266:
Rail chaixj or tie plate, A. V. Du Pont.............. 369,279
Rail, girder, H. H. Littell............ .. 369,189

Railway carriage, R. R. Hazard.......... ..........
Railway rail and bed plate therefor, J. A. Elliott..
Railway switches and bridges, signal for open, D.
. 369,001
869,190

368,947
369,049

Railways, rail for street, H. H. Littell
Rake. See Hay rake.

Recliring chair, A. Assmus..
Reel. See Wire cloth delivering reel.

368,989

Refrigerating device, H. W. Spright........... .... 369,182
Refrigerator, B. A. Stevens...............coooienen 369,212
Register. See Cash register.
Registering apparatus, A. Berrenberg.............. 369,092
Regulator. See Speed regulator. Watch regu-
lator.
Respirator, nasal, R. 0. McMaster.................. 369,619
Ratort for the mixture of furnace gases, O. M.
SIMMONS....ivtiiiettiiiiennaiiiereenniiieann aun 868,979
Roller. See Land roller.

Roofing attachment, O. M. Martz
Roofing compound, J. W. Dietzel..

Roofing plates, die for metallic, W. M Nurcross 859,024
Rope securing device, S. Rowland.................. 849,079
Rotary engine, A. H. Lindsay........... . 369,258
Sad iron, self-heating, W. & C. P. Kratz.. .. 368,954
Sail boat, P. F. Gaughen................... . 369,175

Salting live stock, device for, J. Babcock
Sash fastener, W. P. Dodsun
Sash fastener, W. F. Morse.
Sash fastener, J. E. Woll
Saw tooth, E. Andrews
Saw tooth, reversible, J. E. Emerson.
Saw trimmer, two, W. k. Parish . ..
Sawing out twisted stair railings, machine for, J.

Scale, weighing, G. W. Craig .
Scarf, P. Everitt........cccooiiiiiiiiiiiiinnnn,
Scenery, device for hangirg stage, J. Fried
Scissors holder, I. Gordon...
Screen. See Window screen.
Screw plate, H. D. Barnes..
Screw plate, N. Harris. ..
Seal lock, P. Brown......
Seat. See Driver’s seat.
Seersucker fabric, J. Cumnock....... D
Separator. See Grain separator.

Sewing hine feed ism, E. E. Angell....
Sewing machines, presser foot for, B. F. Warren..
Shaft coupling, R. J. Stuart..

Sheaf carrier, J. F". Steward..

Shears. See Pruning shears.
Sheet metal, ornamented, J. Wood....r..
Ship’s course corrector, C. Rouget.
Shoe, button, W. H. Wood....

. 368,136
. 368,981

... 369,147
. 368,973

Show stand or case, J. K. Cleary . . 369,044
Shuittle operating mechanism, rotary, D. Porter.. 868,967
Sieve, coal, Bartlett & Childs...................... ~ . 869,223

Signal. See Car signal.

Smoke and spark conveyer for locomotlves. 0.
Fitagerald, Jr......coceviiiiiiiiiiiiiiiivrinneai, 369,050

Smoothing and fluting iron; oomblﬁed, W. T
Phegley.... .. 369,027.

'Hog meats and lard, W. Gunstone

Soda by ammonia, apparatus forthe mn.nufactnre
.- 860,104

Speed regulator, C. E. Barrett
Spittoon, fountain, J. M. F]et,cher
Spring. See Door spring.
Stand. See Camerastand. Show stand.
Steam boiler, H. Swihart.....
Steam engine, P. S. Rush..
Stenm engine, W. Schmidt
Steam engine, H. A. Tobey ........
Steam engine, rotary, W. H. Bright
Stereotype plate finishing machine, Lloyd & Par-
tridge
Stopper.

- 369,
See Bottle stopper.
Stove, base burning, W. J. Keep

Stove, gas, J. B. Foley...
Stove grate, S. S. Webber...
Stove hole cover, H. C. Baker
Stove, oil or gas, J. H. Irwin..
Stove pipe, C. A. Smith
Stovepipe thimble, H. J. Merz. .
Stoves, adjustable hood for cooking, G. Carlson
Straw cutter, Gilliland & Hunter.......
Straw stacker, A. B. Reeves.... .
Surfaces, producing ornamental, E. & B. Holmes.
Swiveling and clamping joint mechanism, com-
pound, O. C. White..... . 869,143
Tablet, writing, C. Robinson.....
Teeth, tool for filling, A. Williams.........

Telegraphic wire joint, D. P, Emminger..... . 369,238
Telegraphy, system of synchronism for, G. A.
L0 T T4 T U 868,931

Telephone cables, test circuit for, W. R. Patter-

Telephone, electric speaklng, M. Martin..
Thermometer, recording, D. Draper........
Tile,J. BAYNES... ccvveeeeenncenens

Tile, illuminating, J. W. Mark
Tire shrinking apparatus, E. A. Oliver..
Torpedo signals, device for operating, F. H.

Treacy. . 369,138
Trace and whiffletree guard, L. A. Lasher . 369,064
Trace carrier, G. Elbel..........ccccc...... . 868,998
Transparency, J. Jacobson. .. 369,059
Tray machine, W. Roberts.. . 869,078

Treadles, hand attachment for, E. H. Cralge ..... .
Trimmer. See Saw trimmer.
Trough. See Feed trough.

Truck, W.J. Tanner........cccceeeevecennns ceenes eeees 369,215
Truck, car, F. E. Canda .........ccccovvneeennen .. 369,098
Trunk and bureau, combined, K. W. Eubank. . 369,000
Trunk harness, C. H. Van Orden................. .. 369,139
Tube, Kelly & Broad......coccoeiiiiennnininnns veeea. 869,012
Tubes and pipes, bending, Kelly & Broad. . 369,013
Tubes, device for bending, Kelly & Broad.. . 869,011

Type writing machines, copy holder for, Munro

Umbrella or parasol, M. S. Snow.
Valve, closet flushing, P. Harvey ..
Valve controller, thermometric, J. 8. G. Carna-
chan.. ... 869,162
Valve for feed water pipes for steam boilers, M.
F. KerfeY....ceteeeetuaruieiesnnsanns sovenacne oas
Valve, slide, G. B. Stevenson
Vehicle wheel, J. E. Nice..

Velocipede, ice, E. F. Batchelder..
Wall paper, Baer & Kraemer..
‘Wash boiler, N. Rubenstein, .
Watchmaker’s tweezers, L. Hirsc
Watch regulator, J. W. Hurd...........
Water heater and circulator, T. R. Chase.
Water pipes, anti-freezing device for, D. McDon-
... 369,199
. 869,288

Water, purifying, J. W. Hyatt.......
Water supply system, C. H. Godfrey. . 368,942
Weeder, hand, H. W. McNeal. ... 869,119
Weighing machine, automatic grain, C. J. Hart-
. 868,946
. 869,056

Well, closed, J. Hamer.... . ....
Wheel. See Fifth wheel. Vehicle wheel.
Whiffietree hook, G. W. Hawxhurst.
‘Whip, E. B. Knapp
Window, reversible sash, De Guerre & De Lano,
Window screen, 8. Roebuck.... .....cccoeeee.
Wire cloth delivering reel, S. E. Ratekin .
Wire, machine for bending and cutting, A. F.
Fogelquist......ccocvuuen.
‘Wire rod reeling machme, H. A. Young.
Wire rope making machine, A. S. Hallidie.........

. 869,110
369,015
. 369,236
869,261
369,126

DESIGNS.

Carpet, J. L. Folsom
Hat rack, J. R. Palmenberg......
Lamp, P. E. Guerin

.. 17,666
.. 17,616
. 17,667

Lock case, hasp, ¥. W. Mix.. 17,670
Stove, magazine coal, D. G. thtleﬂeld 17,669
Table ware, J. Proeger................. 17675
Type, font of printing, W. Barnhart 17,665
Type, font of printing, C. E. Heyer. . 17,668
Wall paper, R. H. Pratt...............oooeee 17,671 lo 17,674
TRADE MARKS.
| Braces and suspenders, Roussel & Bailly........... 14,7118

Cotton and woolen woven fabrics, China and Japan

Trading CoOmpPAaNY.....cceveueienneernnennns vees 14,707
Hair restorer, Reuben’s Hair Restorer Co. veeee 14,717
Hog and beef products, Nebraska City Packing

Knit underwear, G. T. Stoneman.. .
Medical applicance for use in cases of catarrh and

similar diseases, A. J. Spinner........ .......ee. 14,720
Medicinal preparation for the cure of diseases of

the blood and skin, E. Lilly & Company......... 14,11
Medicine for curing chills and purifying the blood,

liquid, M. V. & W.S.J. Green..... . ..ccccevueee 14,709
Stoneware for druggists’ use, acid proof, Oliphant

.20 T N e 14713
Tobacco, chewing and smoking, G. W. Gail & Ax.. 14,708
Tobacco, chewing and smoking, Sparger Bros...... 14,719

Whetstones, A. F. Pike Manufacturing Company,
14,714 to 14,7116

A printed copy of the specification and drawing of
any patent in the foregoing list, also of any patent
issued since 1864, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.  We also fu_mlsh copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed. must be copied by
hand.

Canadinn Patents may now be obtained by the
inventors for any of the inventions ramed in the fore-
going list, provided they are simple, at a cost of $40
each. ‘If’complicated the cost will be & little more. ' For

fall fnstructions address Mumn' & Co.. 31 Broadway,’

Now York, Otber foreign patents may also be obtained.
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Wdvertisements.
lnside Page, each inurﬂon - ents a m}e.

3
Page, ench insertion = - ; 0 n line.

The above are charges per agate line—about eight
words per line. This notice shows the-width of the line,
and issetin agate type. Engravings may head adver-
tisement vy 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.

WATHR-PROOF SHEATHING PAPER; alio

ER ROOFING .
UNEQUALED

For House, Barn,
and all out-buildings.
Anybody can put it om.

PRICE LOW.
Wnte for Sample and Book.
ane St., New York City.

B

R

48 Dua
INDIAHA PAINT & ROOFING CO.

SCIENTIFIC AMERICAN
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.

SEBASTIAN MAY & & HIR

crow Cuttin
Foot &

LATHES

Drill Presses, Chucks, Drills,
Dogs,and machinists’ and ama-
teurs’ outfits, Latheson trial.
Catalogues mailed on apphcatxon
165 W. 2d St., Cincinnati, O

ON STEAM BOILERS.—A LECTURE
{IJ M. Allen, delivered in the Sibley College course.—
e steam boiler, its construction and mannﬁement.
Different types of boilers, Material, Methods of riveting,
Fractures, Boiler explosions. Contained in SCIRNTIFIC
AMERICAN SUPPLEMENT, No, 5:33. Price 10 oents.

To be had at this office and from all newsdealers.
IN-

NAVAL ARCHITECTURE.—AN
teresting review, by Mr. R. Durcan, of the progress
that has been made in this branch of science during
thelast fifty years. Contained in SCIENT.FIC AMERI-
CAN SUPPLEMENT, No. 589. Price 10 cents. To be
had at this office and from all newsdealers.

SUPPLE-

EXCELLENT BLACK COPIES of anythirg written or
drawn with any Pen (or Type Writer) by the Patent

Only etilualed by
Lithograp!
AUTOGOPYIST izt ...
A UTOCOPYIST CO., 166 William Street, New York.
STEEL CHAINS.—DESCRIPTION OF

Mr. Oury’s process of manufacturing steel chains from
solid bars of steel, without weldlngbU With 7 figur: s.
P

ontained in SCIENTIFIC AMERICAN PLEMENT,
. Price 10 cents. To be had at this office and from
all newsdalers.

CHLORINATION OF GOLD ORES.—A
paper by G. W. Small, E.M., detailing the method of
ch orlnatmg gold adopted by ‘the Plymouth Consolidat-
ed Gold Mimng Co. Conmined in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 545. Price 10 cents. To be hadat
this offiee and from all newsdealers

Store No.

08 BAWD MAVRINERY e

SINKING MINE SHAFTS—DE-
scription of Mr. Pcetsch’smethod of sinking mine shafts
in watery earth by means of freezing. With 2 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLEMENT
No.53%7. Price 10cents. To be had at this office and
from ail newsdealers.

A SYNOPSIS OF ALL THE KNOWN
Angesthetics, with their ph{sical and ph sig!ogical pro-
ert,ies, and angesthetic valu Richardson,
gd med in SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 5 & 516. Price 10 cents each. To be
had at this office a.nd from all newsdealers.

*Listssent. .
N, Y. Mwhmery Depot.

2000 Fine Black coples of Writing, ‘l’)vrawlng. Mu dt
AUTOMATIC 7Varks automat-
c o P I E R derful precision

and rapidity.
FAST AUTOMATIO CO., 2 New Chambers 8t.,, N. Y.

AMMONIA SULPHATE.—A PAPER
by Watson Smith. ¥.C.8.. describing Gruneberg’s appara-
tus and process for making sulphate of ammonia, ith
3 figures. Contained in SCIENTIFIC AMERICAN Syp-
PLEMENT, No. 566. Price 10 cents. To be had at this
office and lrom all newsdea]ers

AND B

THE CHERPEST

ot ENGRAVING C'

67 PARK PLACE.NEW YORK

’ ENGRA\IING FDP ALL ILLLISTRI\TIVE AND
ADVERTISING PURPCSES

AN IMPROVED ARMY FILTER —DE-

scriptior of avery effective pertable filter. devised by
Mr. Maignen for army use. but likewise adapted for the
use of wine and spirit merchants and brewers, and for
laboratory purposes. Illustrated with 8 engravings.
Contained in ch\'rmlc AMERICAN SUPPLEMENT, No,
436. Price 10 cents. To be had at this office and from
all newsdealers. .

TELESCOPIC OBJECTIVES AND MIR-
rors. Thefr preparation and testing. By H. Grubb, F.
R. 8. An interesting description of the processes now
employed in the cunstruction of telescopic objectives,
prefaced with a short history of the manufacture of
glass. Contgined in SCIENTIFIC AMERICAN SUPPLE-
MENTS, Nos. 348 and 549, Price,10cents each. Tobe
obta.ined at this office or from any newsdealer.

Y

TUNNEL FOR FOOT PASSENGERS. (N
Stoekholm.--Description of a difficult piece of tunneling,
in which the freezing method was applied with success.
With 7 figures.  Con ed in SCIENZIFIC AMERICAN
SUPPLEMENT, No. 54:2. Price 10 ce; To be had at
this office and from all newsdealers.

ORNAMENTAL DESIGN. PRINCI-
ples and practice of.—By Lewis F. Day. The second of
a series of lectures on this subject, dlscussinn the lines
upon which ornament can be distributed. With b illus.
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 589, Price 10 cents. To be had at this office
and from all newsdealers. :
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SOWARDS' PRACTICAL STEAM
DHCINESR'S GUIDE.

RECENTLY PUBLISHED.

The Practical Steam Engineer’s Guide in the Design,
Construction and Management of American Stationar¥,
Portable and Steam Fire Engines, Steam Pumps. Boil-
ers, Injectors, Governors, Indicators, Pistons and Rings,
Safety Valves and Steam Gaupes. Forthe use of Et]]_gl-
neers, Firemen and Steam Users. By Emory Edwards
Author of * A Catechism of the Marine Steam Eng ne,’
etc. Illwstrated by 119 engravings, 3d edition, revised
and corrected. In one volume. 12mo, 420 pages, $2.50,
Jree of postage to any address in the world.

Abstract of Contents.

Introduction. Chapter 1. Standard American Station-
nr{ Engines. II. Standard American Stationary Boilers.
111. Standard American Portable Steam Engines and
RBoilers. IV. Standurd American Agricultural Engines.
V. Standard American Steam Fire Engines. VI. Stand-
ard American Steam V1. Injector. VIl
Steam Kngine Governors. 1X. The Steam Engine Indi-
eator. X. Slide Valves. XI. The Piston and its Rings.
X11. Safetv Valves, their Antecedents, lnvention, His-
tory and Calculation. XIIL. Steam Gauges. XIV. Prac-
tical Notes on the Management of Steam KEngines and
Boilers. Index. :

BY THE SAME AUTHOR.

Modern American Locometive Engines, their
Design, Construction and Management. Illustrated.
0. 383 pages, . . . . . . 8200
Modern American Marine Engines, Boilers,
and ncrew Propellers. Their Design and Construc-
tion. fhowing the Present Practice of the most Emi-
nent Engineers and Marine Engine Builders in th
United States. By Emory Edwards. Illustrated by 3
large and elaboratc plates. 4to, . . . $5.00
A Catechism of the Marine Stenm Engine.
Fortheuse of Engineers, Firemen and Mechanics. A
Practical Work for Practical Men. Illustrated by 63 en-
gravings, including examples of the most modern en-

y
3

gines. Fifth edition. 12mo. 41t pages, . . $2.00
§¥The above or any of our Books sent by mail free of
Poslgqe, at the publication prices to any address im the

¥ An illustrated circular, 6 pagges. 4to, showing the full
tabletfof %tmts o,; ea;th mu; of Emory Edwar r‘t w?r‘{c’:é
sent free ‘ree 0J postage to anyonein any part o,
aworld who will furnish us with his address.

§# Our new revised Catalogue of Practical and Scientific

, 80 e8, 8ro. as well as a _Catalo of Books on

Steamana tg.e Steam Engine, Mechanics, Machinery, and
Dynamical ering. and a catalogue of Books on Civil
PBngineering, Bridge Building, Strength of Materials, Rail-
road Construction, and other Catalogues, the whole cove
enery branch of Science applied to the Arts, sent free an
Jree of postage to any one in any poart of the world who will
Jurnésh his address.

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPO RTERS
810 Waluut St., Philadelphia, Pa., U. S. A.

The Tochoo-Chemical Roceinh Books

WOW REAIDDTY.

The Techno-Chemical Receint Book.

Containing Several Thousand Receipts, covering the
Latest, most Important, and most Useful Discoverles In
Chemical Techno'ogy, and their Practical Application
n the Arts and the Industries. Edited chiefly from the
German of Drs. Winckier, Elsner, Heintze, Mierzinski,
Jacobsen. Koller, and Heinzerling, with additiona b
William T. Brannt, Graduate of the Royal Agricult
College of Eldena, Prussia, and William H. Wahl, Ph.
- D, (Heid.), Secretary of the Franklin Institute, Phila~
delphia, author of ** Galvanoplastic Manipuintions.” Il=
lustrated by 18 engruvings, in one volume, over 500 pages.
12mo, closely printed, containing an immense ammm€
and a great variety of matter. Elegantly bound in scar-
}:-‘t ‘7!1’40 h, ;deilt. Price, $2.00, free of postage to any address

the world.
A circwlar of 32 showing the full Table of Con~
orta/nmk. sent A o’

Oldest and L t M.

RUBBER BELTING,

PACKING, HOSE.

rers in the United States.

NEW
JOHN H:CHEEVER, Treas.,
7. D. CHEEVER, Dep’y Treas.

VULCANIZED RUBBER FABRICS

For Mechanical Purposes,

Alr Bralze EXXoso
A Specialty.
RUBBER MATS,
RUBBER MATTING
_ AND STAIR TREADS, _
YORK BELTING & PACKING CO., 15 PARK ROW, N. Y

Branches: 167 Lake St., Chicago;
AGENTS: PERSICANER & CO., Pickhuben 5, Hamburgh.

308 Chestnut St., Phila. 52 Summer St., Boston.

@

SPECALIYFIiE L fTRATE) QI
. BYDVRNew SRBSSIRRE PROCESS o
Send Green S {orMenTine g

v
CONCRETE.—BY JOHN SLATER, B.A
per on the means to be adopted in order to render
buildings stable, and on the use of concrete as a mate.-
rial for that lpul‘?use. Early use of concrete a8 a build-
ing material. Value of concrete. Materials of which
concrete is composed. Cement concrete. London con-
crete, Artificial stones. Concrete buildings. (‘ontain-
ed in SCIENTIFIC AMERICAN SUPPLEMENT. No. 9.
Price 10 cents. To he had at this office and from all
newsdealers.

CLARK’S NOISELESS RUBBER WHEELS

No more Splintered Floors.
Different Styles. Catalogue Free.
GEOU. P. CLARK,

Windsor Locks, Ct.

COMPRESSION OF AIR.—DESCRIP-

tion of M: ssrs. Dubois & Francois’ improved air com-

pressing machine, devised for the use of the larger in-

dustries and for mining purposes. With 8 figures, 1lius-

trating the apparatus in plan, elevation and detaif.

Contained in SCIENTIFIC AMKRICAN SUPPLEMENT. No.
5. Price 10 cents. To be had at this office and from
newsdealers.

76T SLACK BARRE
- JASPECIALTY L
JOHN GREENWOOD &CQO.

—A

Box L.

ROCHESTER N.Y
AIR, PURIFICATION OF.—BY D.

rince, M.D. An experimental study in re ation to the
remova' from the air of the dust or particu 'ate material.
au}:uposed to produce yellow fever. small-pox, and other
infectious disease. 1illustration. Contalned in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 569. Price 10
cents. To behad at this office and from all newsdeulers.

RREL FOUNDRY

ROCK BREAKERS AND ORE CRUSHERS

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con-
the invention described in Letters Patent issued to Eli W. Blake, June 15th, 1858, togeth-
er with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May 11th
0th, 1830, to Mr. S. L. Marsden. All Crushers supplied by us are constructed under
rintendence of Mr. Marsden, who, for the past twenty years, has been connected with
cture of Blake Crushers in this couut[rf and England.
F AND MACHINE
ND & BACON, Agents, NEW YORK

MAGIC LANTERNS

I g l L)
QUR PETROLEUM LANTERNS HAVE THE FINEST LENSES

gN

AND THE LAMPS ARE UNRIVALLEDFOR
POWERFUL WHITE LIGHT. y
CHOICE STOCK OF
VIEWS COLORED.

To Skate Manufacturers.
Patents No. 286,199 and 287,198 are for sale. Corre-
spondence solicited. Address
R. C. HINDLEY, Racine, Wis.

OTTO CAS ENCINES.

Over 20,000 Sold.

Horizontal .. Otto . Gas Engines.
Vertical...... .Gas Engipes.
Twin Cylinde: . . ..Gas Engines.

Combined.. . . ..Gas Engines and Pumps.
Combined. . ....Otto. .Gas Engines and Dynamos.
OTTO GAS ENGINE WORKS,
CHICAGO. PHILADELPHIA.

New York Agency, 18 Vesey Street.

of Alabama.—An interesting paper, with map showing
the position of the mineral districts of the State, Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
500, Price 10 cents. To be had at this office and from
all newsdealers.
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FOOD ADULTERATION

AND ITS DETECTION.

By JESSE P. BATTERSHALL, Ph.D., Chemist U. 8. Lab-
oratory, N. Y. Intended for Chemists, Health Officers,
Physiciaps and all interested in the purity of food and
drink. Gives best methods of apalysis and is illus-
trated by 12 photomicrographic plates. 328 pages, 8vo,
cloth, $3.50, postpaid.

Descriptive Circulars and Catalogue on Application.

E & E N, SPON, 35 MORRAY ST, NEW YORE.
CAPILLARY TUBES, SPONTANEOUS

Motion in.—A paper by C. Decharme upou the applica-
tion of electricity to the study of the spontaneous as-
censional motion of liquids” in capillury tubes—the
%estiou being studied from a dynamic standpoint.

ith 10 engravings of apparatus and details. Contain-
ed in SCIENTIFIC AMERICAN SUPPLYMENT, No. 538.
Price 10 centy. To be had at this office and from all
newsdeslers.,

e, INFORMATION
m For Uncrs of Stenm Pumpn,

Van Duzen’s Patent Steam Pmlzgp

No Packing or Oil,
Requires { No Repuirs or Skill, Reli-
NoCareor Attendance. ) able.

N Can pump any kind of liguid; ever
¥ ready ; no moving parts ; all brass; can-
net clog nor get out ot order; fully tested ;
hundreds indaily use; every pump guar-
anteed; not like cheap Pumps made
of Iron; all sizes to 6 inch discharge;
rices from $7 upward ; capacities from
100 to 20,000 gallons per hour. State for what purpose

wanted and send for Catalogue of * Pumps.’’

VAN DUZEN & T1F'1, Cincinnati, O.

Proposals for Steel Gun-Forgings for the Navy.

NAVY DEPARTMENT,
‘WASHINGTON, A 13, 1887.

Sealed })roposals, from domestic manufacturers of
steel, to furnish twenty-two sets of steel forgings for
6-inch B. L. rifie guns, all oil-treated.annealed, and in
accordance with drawings and specifications prepared in
the Bureau of Ordnance, will be received at the Navy
De'}mnment until Tuesday, the 27th day of September,
1887, at 12 0 clock, noon, at which time the proposals will
be opened.

The kinds of forgings required and the estimated quan-
tities of each (wzgregating about onehundred and thirty-
six tons), are set forth in the specitications, which,
together with blank forms of proposals and of contract,
and cordes of the drawings and any other information
desired, can be obtained on application to the Bureau of
Ordnance, Navy Department.

The contract will be awarded for the forgings as a
whole. No proposal for less than the whole will be en-
tertained. nor will any proposal be considered unless
accompanied bg satisfactory evidence that the bidder is
in possession of a plant adequate to the production and
delivery of the required forgings. All the forgings de-
livered under the contract must conform in material
manufacture, and quality to the aforesaid drawings and

ifications, and must successfuily pass the required

IWANT ACTIVE, ENERGETIC MEN
and women all over the country to
sell thg Mmslomu s=*m \éVAsu'l:;‘s'.
h es |t pay tOo actas
awge’nt$ S the arguments
in its 1avor are so numerous and convincing that
sales are made with little difficulty, 1 will ship
& Washer on two weeks’ trial, on liberal terms, to be
returned at my expense if not satisfactory. A.zentu
can thus test it for themselves. Don’t fail towrite for
terms and illustrated circular with outline of argu-
ments to beu in making sales. ‘Worth, sole

1 .
i .. 1933, New York Oit;
mg:x-f‘r.'. S }‘:‘u ;w&‘tﬂdnr lzggﬁ'loll le‘:'iulr:wnuu N
(whml vonpAgeats Ask it Ereo’

NE CO , Manufrs., Ansenin, Conn.
au &

d PHILADELPHIA.

tents of this imp manl, free of p y
to any one in any part of the World who will furnish his
ress.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut Street, Philadelphin, Pa., U. S. A,

THE GREAT AQUEDUCT OF NEW
York City.—Lengthy and very complete account of the

eat aqueduct now being built by the t ity of New York,
E(l; increase its water supply. ith 6 engravings. Con-
tained in SCIEXTIFIC AMERICAN SUPPLEMENT, No.
558 and_360. Price 10 cents each. To be had at this
office and from all newsdealers.

Encyclo- Diamond Book free,
pedia of Drills and 25c. for
700 Engrav Lightning mailing it.
ings of Hydraulic American
WELL WELL Well Works,

TOOLS, Machines, Aurora,

Solid
Silverene

To introduce our Solid Gold and Silver Watches, Jew-
elery, &c., and to show new customers that we are the
Cheg.g)est House in the We st, we make this special offer
for 90 days only. Our 8il verene Watch comes in 8 os.
open face, finely finished, smooth cases, which look an
wear like solid silver with an extra Jeweled expansion
balance lever imitation Elgin movement. Satisfaction
guaranteed or money refunded.

NOTICE:—That all may see and examine this watch

to be paid at express
f $4.00 full amount is sent with order we will
VE FREE a Fine, Gold Plate Chain and Charm.
W H LL co Wholesale Jewalers,
=-51tk 89 100 W. Madison Stirest,
Mammoth C:

Shafting and Gearing, Textile, Machinery,

22d and Wood %ts.,

l THOS. \WO0D & (0.
Philadelphia, Pau.

BABBIT and ANTI-FRICTION METALS

AS MANUFACTURED BY

E. A. C. DU PLAINE,
64 & 66 S0. CANAL ST., CHICAGO, ILL.
X§§X Nickel Babbit (pat.) Warranted 20 per ct. Nickel.

| X Nickel Babbit (pat.) Warranted 15 per ct. Nickel.
XX Wickel & Copper Babbit. Warranted 5 p. ¢. Nickel.
X GenuineCopper Babbit Warranted 15 p.c. Copper.
AA Genuine Copper and Tin Babbit.
A o Ge.nuiine » Babbit (80ld by others as real Genu-

ine).
B Tubricating Babbit (Absorbs the oil well).
[¢] Adamantine Babbit, very hard, journal polishes.
No.1 Hardware Babbit, a fine quality and good wearing.
0.2 Hardware Babbit, the ordinary cheap Babbit.

No.3 Antimonial Lead Babbit.

PLUMBAGO BABBITS.

No. 1 Plumbago Metal. ' No. 3 Plumbago Metal.
No. 2 Plumbago Metal. No. 4 Plumbago Metal.
These Plumbago Metals cannot be excelled for the
grices. They require but little oil at high speed, and I will
eliver them in boxes of 65 or 12 1b., less Freight, Cart-
e, Boxing, &c. Try them, and convince yourself of

their merits. MENTION THIS PAPER.

CARBOLIC ACID.—AN INTERESTING
paper by Frank French, M.D,, treating of the history of
carbolic acid, the mode of manufacturing it. and its uses
a8 a therapeutic agent, ansmsthetic and deuntifrice, its
effect upon animal organisms, and the antidotes forit in
cases of poisoning. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 438. Price 10 cents. To be had at
this offive and from all newsdealers.

VALUABLE P AT E N T TR SALE,

For particulars write to the ADAMSON CO. (Agents
for Selling Patents), Muncie, Indiana.

COLORS. COMMON AND POISONOUS
—A table showing the composition of some of-the pig-
ments in common use, with a classification of the latter
based upon poisonous properties. Contained in the ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 546. Price 10
cents. To be had at this ottice and from all newadeairs.

TO ENGINE BUTLDERS-For Sale—New patent

Slide-Valve Cut-off; governor acts direct on slide-valve.
Address J. G. H., P. 0. Box 773, New York.

SUPERIOR
Stationary Engines

4§ with Plain and Automat-
ic Cut-off. Vertical and
Horizontal.
Penna. Diamond Drill Co.,
Birdsboro, Pa.

= PERFECT
NEWSPAPER FILE

The Koch Patent File, for prese=ving newspapers.
mngui_nes. and pamphlets. has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
gupplied for the low price of $1.50 by mail, or $1.25 at the

ce of this paper Heavy board sides: inscription
“SCIENTIFIC AMERICAN,” in gi Necessary for
every one who wishes to preserve the paper.

Address
MUNN & CO.,

Publishers SCIE TIFIC AMERICAN

HODCE’S

O\ Universal Augle Union
ll gle Unioy

PATENTED.

Combining an elbow and
union, and can be set at
any angle at which it isde-
gired to run the pipe.
Manufacturers & Wholesale Agents,

ROLLSTONE MACEINE 00., 48 Water 5t., FITCEBURG MASS.
THE USE OF TORPEDOES IN WAR.—

A paper by Commander E. P. Gallert, U.S.N., giving a
clear presentation of the present state of efficiency of
the torpedo. the degree of perfection that it has now
reached, and describing the kinds which are in ordinary
use in all naval services plates, con-
taining many figures. Contained in SCIENTIFIC AMER1-
CAN SUPPLFMENT, Nos. 536 and 537. Ten cents
each. To be had at this office and from all newsdealers.

VOLNEY W. MASON & C0..
FRICTION POLLEYS CLOTCHES and ELEVATORS

PROVIDENCE. IR. 1.

HISTORY OF THE ELECTRICAL ART
in the U. 8. Patent Office.—By C. J. Kintner. An inter-
esting history of the growth of electrical science in this
country, and notices of some of the more important
models in possession of the Patent Office. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price

10 cents. To be had at this office and from all news-
dealers.

i "EABL AN FINL SRAY IRDN ALSO STEEL
E - cASTINGS FROM SPECIAL

L - ] Mk R]NS

W TN o pRTTERTE

SDEVUN &colr FINeSHING . ANNING R 7

- THOMALEHIGH AVE & AMERICAN SF PHILA  * = ANETX

SCIENTIFIC BOOK
CATALOCUE,

JUST PUBLISHED.

Our new catalogue containing vover 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 Broadway, New York.

THE BARAGWANATH STEAM JACKET

Feedwater Boiler and Purifirr.

Boils the feedwater. Keeps the boiler clean.
Saves boiler repairs. Saves from 15 to 40 per
cent. of fuel. Large heating surface. No ra-
diating surface. 0 back pressure. Thor-
ou{zhly utilizes the exhaust. Strong and dur-
able. Over 5000 in use. Send for circular.

WM. BARAGWANATH & SON, 40 West

¥ Division Street, Chicago, Ill.

JAS. B. CROUTHERS, M. E., General East-

ern Manager, 112 Liberty Street, New York.

£ New Catalogue of Valuahle Papers

contained in SCTENTIFIO AMERICAN SUPPLEMENT,
freeof charge to any address. T, sent
MUNN & CO.. 361 Broadway. N. Y.

ICE & REFRIGERATIN

Mnachines. York Pa-
tent. YORK MFG
G York, Pas -
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inspection and tests.

The successful bidderwill be required, within ten days
after notice of award, to enter into a formal contract
binding himself to deliver one set of gun-forgings not
later than December 31, 1887, and not_less than one set
every twenty-one days thereafter, and to complete the
deliveries within fifteen months from the date of the
contract A bond,inwa penal sum equal to 15 per cent. of
the total contract price, must accompany the contract.

Bach proposal must be accompanied by a certified
check, payable to the order of the Secretary of the
Navy, in ap amount not less than 5 per cent. of the total
amount of the bid. Checks of unsuccessful bidders will
be returned within five days atter the bids are opened.
The check of the successful bidder will be returned
when he shall have executed the formal contract and
furnished the requisite bond. In case of his failure to
comply with this stipulation, the check will béecome the
‘property of the United States.

All proposals must be in duplicate, enclosed in envel-
opes marked ‘‘Proposal for Steel Gun-Forgings,”” and
addressed to the Secretary of the Navy, Navy Depart-
ment, Washington, D. C. .

The right is reserved to waive defects in form and to
reject any or all bids.

WILLIAM C. WHITNEY,
Secretary of the Navy.

Proposals for Steel-cast Guns for the Navy.

NAVY DEPARTMENT,
‘W ASHINGTON, D. C., June 23, 1887.

Under authority conferred by the act of Congress, ap-
proved March 3, 1887, makin%}an appropriation * for the
purchase and completion of three steel-cast, rough-bored
and turned, six-inch, high-power rifle cannon, of domes-
tic manufacture, one of which shall be of Bessemer steel‘
one of open-hearth steel, and one of crucible steel,’
sealed proposals from domestic manufacturers, to fur-
nish the same, will be received at this Departmen t until
Tuesday, the second day of August, 1887, at 12 o’clock
noon, at which time the proposals will be opened.

Proposals may be made either 1o furnish three com-
pletely finished six-inch, breech-loading, high-power
rifie cannon, made from unforged castings, one of Besse-
mer steel, one of open-hearth steel, and one of crucible
steel, or three untorged, rough-bored and turned cast-
m%? or such cannon, of the same material, respectivels,
to be finished by the Department in accordance with the
bidder’s design.

* * * * * * *

No gun or casting for a gun will be gs.ld for until the
gun ‘“shall have been completed and have successfully
stood the statutory test reguired by the act of July
twenty-sixth, eighteen hundred and eighty-six,” en-
titled ““an act making appropriations for the naval ser-
vice for the fiscal year ending June thirtieth, eighteen
hundred and eighty-seven, and for other purposes.” [ ¥'or
statement of requirements of said tests, and of other
conditions to be observed, reference is made to * speci-
fications ” which can be had upon application to the De-
partment.]

Proposals may be made for one or more guns or for one
or more castings as aforesaid, * * * but
must be made geparately for each gun, or casting for a
gun, and upon forms prepared by the Department.]

Each successful bidder will be required to execute
within fifteen days atter notice of award, a formal con-
tract in accordance with his proposal, and to furnish a

ond, with satisfactory sureties, in a penal sum equal to
fifteen per cent. of the amount of his bid, conditioned
tor the faithful pertormance of such contract.

Copies of the specifications, with blank forms of pro-
posals, and all additional information desired, can be
obtained on application to the Bureau of Ordnance,
Navy Department.

All proposals must be in duplicate, inclosed in en-
velopes marked *‘ Proposals for Steel-cast Cannon,” and
addressed to the Secretary of the Navy, Navy Depart-
ment, Washington, D.C.

The right is reserved to waive defects in form and to

reject any or all bids.
WILLIAM C. WHITNEY.
Secretary of the Navy.

NAVY DEPARTMENT,

W ASHINGTON, D. C., July 20, 1837.

In order to give more time to domestic manufacturers
to consider the matter, the period limited for the recep-
tion of proposals for steel cast guns is hereby extended,
and such proposals will be received, under the foregoing
advertisement, as modified, until ’I‘uesdaz, September
20. 1887, at 12 o’clock noon, at which time the proposals

will be opened.
WILLIAM C. WHITNEY
Secretary of the N'avu.

Deafness Cured.

By using the invention of a DEAF MAN by which he
cured himself. No case of failure yet reported. Send
for circular and particulars to
ESTIS EAR DRUM CO.,

6 East 14th st., New York.

YRE'S BEARD ELIXIR. 12 PKGS, $1.

MAIL.
vory Pkg. warrauted §1 sixe. Forces hoas

4 FOR 50 CTs, BY
2o0r 3 Phgs. does the werk. We!

ence. 12 Deliar Pkga. sealed, @ 65
y <«

prove it or pay $100. You make $6, day. No experi-
81, ar 4 50c. in stamps.
Noles. Smith Remedy Co. Palatine, Ills.
PECK’S PATENT IMPROVED CUSHIONED EAR DRUMS Perfectly
Restore the Hearing, and perform the work of the natura.

drum, Invisible, comfortable and always in

ition.  All
conversation and even whis; heard distinctly. S8end
{lu book with besﬁmoms. FREE. Addreyn.s orealltglll‘ }
¥, X, 853 Broadway, New York. Mention this papet.

Edward P. Thompson, Solic't.o‘
of Electrical Patents,3 Bﬂekl;uu]l-

N. Y. Write for testimonials and instructions,

QWE‘FTMBAL



190

Seientific

American,

[SepTEMBER 17, 1887.

Wovertisemendts.

Inside Page, each insertion « -« = 73 cents a line.
Back Page, each insertion = = = $1.00 a line.

The above are charges per agate line—about eight | R

words per line. T'his notice shows the width of the line,
and is set in agate type. KEngravings 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 ag early as Thursday morn-
ing to appear in next issue.

Steam! Steam!

‘We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market.

A Large Lot of 2, 3 and 4-H. Engines
‘With or without boilers, low for cash.

B. W. PAYNE & SONS,

Box 15, Elmira, 7. .

Used by thousands of firstclass Manufacturers
and Mechanics ontheir best work. Its success
has bronght a lot of imitators cop%én usin every
way pousible. Remember that THE ONLY GENUINE
LePage's Liquid Glue is manufactured. solely by the

RUSSIA CEMENT G0., SE21 575556, Masd

HOW TO GRAFT.—A VALUABLE PA-
per, giving complete directions for making various
kinds of grafts in fruit trees.—Cleft grafting, slip
grafting, bear's mouth grafring. wired grafting, side
grafting, whip gratting, saddle grafting,
srafting, split grafting, crown grafting. Grafting-wax.
%Naxed cloth. With 11 figures. Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT No. 5340. Price 10 cents.
To be had at this office and trom all newsdealers.

MODEL and g Sed o Ciromars,
BXPEmMENTA C.E.Jones& Bro.
oA CINCINNATI, 0.
WORK SPEGIAALTY. (Mention this Paper.)
THE ECLIPSE OF ALGOL, WITH THE
latest Determinations of its Distance and Dimensions,
;B Royal B. Hill. An interesting account of recent

y
udies of the variationsin Intensity of the star Algol,
with a discussion of its orbit and that of its satellite.

How a cardboard model of the phenomena of its eclipse |-

may be made. \With 8 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 538. Pricell cents. To
be had at this office and from all newsdealers.

@}}a %
igraph.

g HEESHORT-YRIE \WAY U
Address: The American Writing

Machine Co., Hartford, Conn.;
New York Office, 237 Broadway,

THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical dirgctions
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, NO.
438. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

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 more than fifty
different subjects, has just been published for free
circulation at the office of this paper. Subjects clas-
siied 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.

Mention this paper.

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. -

In this line of business they have had forty-one years’
nce,. and now have unequaled facili for the
preparation of Patent Drawings, Specificatiors, and the
rosecution of Appliecations for Patents in the United
tates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books, I.abels, Reissues. A ssignments. 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 charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Ilints on the Sale of Pa-
tents; atc
Wealso send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents inall the principal countries of the world.

MUNN & CO., Solicitors of Patents,
o 361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 62¢ F Street, Pa~

oific Building, near 7th Street, Washington, D. C.

tongue |

The Original Unvalcamized Packing
GALLED THE STANDARD—As itisthe Packing by which

Accept no packing as JENKINS PACKING unless |:

stamped with our “Trade Mark.”

JENKINS BROS, {ibadiesise

FIRE AND WATER-PROOF BUILDING FELT,
¥FIRE-PROOF PAINTS, STEAM PACKINGS, BOILER
COVERINGS, ETOC.

Bm‘;ples and descriptivePrice List free by mail.
H. W. JOENS M'F'@ C0., 87 MAIDEN LANE, N.Y.

$10.00 1o $50.00

Per night. A
ight and pro-
fitable busi-

ness. Magic Lanterns and Views of popular sub-
}'&cts. Catalogues on applieation. Part 1 Optical, 2
athematica],‘ 3 Meteorological, 4 Magic Lanterns, etc.

L. MANASSE, 88 Madison Street, Chicago, 11l.

BEST and most RELI-
A BL.E for swift running.

Chas. A. Schieren & Co.
47 Ferry St. New York.
416 Arch St., Phila.

86 Federal St., Boston.

PROPULSION OF STREET CARS.—

A paperby A. W.Wright, in which an endeavor is made

to start a street carand keep it in motion underaverage
conditions. . Contained in SCIENTTFIC AMERICAN SUP-
PLEMENT, No. 533.
office and from all newsdealers.

@GOLD MEDAL, PARIS, 1878,

o Dot G,

- ‘Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It has?tAree
times the strength of Cocoa mixed
with Starch, Arrowroot or Sugar,
and is therefore far more economi-
cal, costing less than one cent @
cup. It is delicious, nourishing,
] etrengthening, easily digested, and
k admirably adapted for invalids as
# well as for persons in health.
Sold by Grocers everywhere.

W. BARER & C0., Dorchester, Mass,

to solve the problem as to the amount of powerrequired |

Price 10 cents. To be hadat this

1J t, N. Y. .
105 Milk Street, Boston.
18 8o. Fourth St., Phila.
54 Dearborn Et., Ohtcage-.
WE MANUFACTURE
FOR -
Water, Coal and Gas,
Hydranlie or Jetting.
d Largest 8tock in Amerlea.
% —»f m.ls‘armers with sm{a‘u 8111;-
ay. (ex ence unnecessary 21
make lgrge profits. Norisks. Can
‘direct buyers to paying territory.
Prospecting for Water, Coal
or Gas done on application.
Also M'f’s of WIND MILLS,
HORSE POWERS, FEED MILLS,
FODDER AND ENSILAGE
CUTTERS, PUMPS AND WELL SUP-
¢ PLIES, Mention this Paper. Sen
14c. to cover cost mailing
A\. g Catalogue.
o=y CHICAGO
I TUBULAR WELL WORKS,
68 W. Lako St.y Chicago, Elis

CEO. W. MARBLE, Sole Manu-

facturer of THE ACME WRENCH.

The best made, all steel, and warranted, 8 sizes,
28 to 33

South Canal Street, Chicago, U. 8. A.

THE AMERICAN BELL TELEPRONE 0.

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
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicenseesresponsible forsuch
unlawful use, and all the consequences
thereof, and liable to suit therefor.
OUTLINES OF A NEW ATOMIC
Theory.—A paﬁer by Dr. T. L. Phipson, putting forth a
new atomic theory, which does not necessilate any
great change in the nomenclature or teaching of chem-
istry. Contained in SCIENTIFIC AMERICAN SUPPLE-

MENT, No. 565. Price 10 cents. To be had at this
: office and from all newsdealers

BARREL, KEG,
Hogshead,

AND

STAVE MACHINERY.

Over 50 varieties manu-
factured by

S
b

Truss Hoop Driving. El & B. Holmes,
BUFFALO,N.Y. -

Barnés’ Foot-Power Machinery,

Complete outfits for Actual Worksnop
Business. Read what a customer says:

“Considering its capacity and the ac-
curateness of your No. 4 Lathe, I do
not see how it can be produced at such
low cost. The velocipede foot-power
is simply elegant. I can turn steadily
for a whole daty and at night feel as
little tired as if I had been walking
around.” Descr‘iﬁtive Catalogue and
Price List Free. W.F. & JOHN BARNES
Co. Address 1999 Main St., Rockford, I1l.

EPPS’S

COCOA

ELECTRIC CONVEYORS.—DESCRIP-

tion of two ingenious systems for the electric carriage

464. Price 10 cents.

To be had at this office and from
all newsdealers.

MILL BOARD,

BRAIDED PACKING,

SHEATHING,
CEALMBRS-SPENCE CO., FOOT B. 8TH ST. N. Y.
BRANCHES: Phila, 34 8. 2d St. Chicago, 144~146 E. Lake St. Pittsburg,37 Lewis Block.

PIPE COVERINGS

Made entirely of ASBESTOS,
‘Absoluntely Fire Proof.
CEMENT, FIBRE AND SPECIALTIES.

©

AL0glE

% &
DarINE-—.
HSCGE’IN?WISCUNSIN.

FoR ILLusTRATED UA

SHIELDS & BROWN

M anufagunn and Sole ietors of

For BOILERS and STEAM PIPES
Reduces Condensation of Steam.
FOR GAS AND WATER PIPES.
Prevents Sweating and Freezing.

The Best Non-Conductor of Heat and Coldin the World
Send for illustrated descriptive Circular, and name this paper.
143 Worth Street, New York.

78 and 80 Lake Street, Chlcago.

PATENT

JACKET KETTLES,

Plain or Porcelain Lix'letd. Tested to 100 1b.
8.

CARY & MOER

NG

TS

S OFC-HESCRIPTION 0> NS4
zzTaE%Lz\Q”sRTE EVERY 2 STEELSPRINGS. NewyoRK ciTy

ﬁi“ Punp fot: Hot or Cold, Fresh or

Salt Water; for Oils, Naph-
tha, Tar; for Cane Juice, Liquors, Syrups, Scum; for Am-
monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis-
cous or Foul Liquids, etc. Vacuum Pumps of the
highest efficiency. Filter Press Pumps. Air, Gas
and Acid Blowers. Air Compressors. Etc.

BuLt By GUILD & GARRISON, Brooklyn, N. Y.
ALCOHOL, SWEET POTATO. — AN

account of a new industryrecently established at the
Azores—that of the distillation of alcohol from raw
sweet potatoes. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.57‘2. Price 10 cents. To be had at
this office and from all newsdealers.

WITHERBY, RUGG & RICHA RDSON. Manufact

of Patent .Wobd ‘Working Machinery of every des‘g'?xr:
tion, Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co., Worcester. Mass. Send for Catalogue.

‘To Business Men.

_The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
.is many times greate¥than that of any stmilar journal
ROW published. It goes into all the States and_ferrito-
ries, and is read in all the principal libraries and Yeading
rooms of the world, A business man wants something
more than to sée his advertisemegt in_a'printed news-
paper. He wants circulation. This he hag when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent influence you to substitute
some ot.herﬁ)aper for the SCTENTIFIC. AMERICAN, when
selecting a list of publications in wuicn you decide 1t is
for your interest to advertise. This is frequently done,
for the reason taat tne agent gets a larger eommission
from the papers having a small circulation than is allow-
ed on the SCIENTIFIC AMERICAN.
drFor rates see top of first column of this page, or ad-

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

NEW AND IMPROVED HIGH SPEED

COMPOUND ENGINES

For ELECTRICAL & MAN’F’G USE,

F. ROCHOW, 8ole Manufacturer,
a1 88 BRIDGE STREET, BROOKLYN, N. Y.
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of small packages, Illustrated with 13 engravings. Con- .

PRINTING INKS

OF

THE"

Seientific  dmevican
The Most Popularﬂé‘e.il:ut:;cs;;per in the World.

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

This widely circulated and splendidly illustrated
paper is publisked weekly. Every number contains six-
teen pages of useful information and a large number of’
original engravings of new inventions and discoverles,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, etc.

Al Classes of Readers find in the SCIENTIFIC
AMERICAN -a popular resume of the best scientific ih:
formation of the day; and it is the aim of the publishers
to presentit in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. Itis promotive of knowledge and progress in
every community where it circulates. P

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 Statés
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months; $1.00.

Clubs.—One extra copy of the SCIENTIFIC. AMERI-
CAN wil. be supplied gratis for everyclubof flve subscribers
at $3.00 each ; additional copies at same proportionate
| rate,

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

able to .
MTITIT & COo.,
361 Broadway, New York.
. T EX XE

Scientific American Supplement.

This is a-separate and distinct publication from
TH® SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of eontents. It
presents the most recentpapers by eminent writers,in
all the principal departments of Science and' the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archsology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway -Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Saritary En-
gineering, Agriculture, Horticulture, Domeatic Econo-
my, Biography, Medicine, etc. . A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings. X

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
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 AM-
ERICAN and one copy of the SUPPLEMENT, both mail d
for one year for $i.00. Address and remit by posgtal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y.,
Pablishers SCIENTIFIC AMERICAN. '

: To Foreign Subscribers.—Under the 1&:!11’:19‘5 of
the Postal Union, the SCIENTIFIC AMkRICAN i how sent
by post direct from New York, with regiij#ty, to sub-
seribers in Great Britain. India. Australia. and all other
British colonies; to France, Austria, Belgium, qumany.
Russis, and all other European States; Japan, Brasil,
Mexico,andall States of Central and South Aifigrica.
Terms, when sent to foreign countries, Canada éxeepted,
$4, gold, for SCIENTIFIC AMIRICAN, one year; ¥9, go}§
for both SCIENTIFIC AMERICAN anl SUPPLEMENT, for
one year. This includes pcstage, which we-pay. Reii;u
ty postal or express money order, or draft to srder ofc
MUNN & CO.. 361 Broadway, New York,

TTITRTY

“Scientific American” is printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Lome
bard Sts., Phila., and 47 Rose St., opp, Duane St., N, Y,






