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TORPEDOES EIGHTY YEARS AGO.

Among the rare books catalogued for sale in the
Brinley collection is one entitled ‘‘ Torpedo War and
Submarine Explosions,” by Robert Fulton, published
in 1810 by William Elliot, of No. 114 Water Street,
New York. The text of the book appears in the form
of a letter addressed ‘' To James Madison, Esq., Presi-
dent of the United States, and to the Members of
both Houses of Congress;” but it is not dated, and
its date can only be surmised as having been 1808 to
1810. In size the book is a quarto cap, boundin a
thin marbled paper. It contains 60 pages and five
full page plates, and it is in a well preserved condi-
tion. It was evidently an author’s presentation copy,
for though some autograph hunter has cut off the
upper right hand corner of the title page, there yet
remain, in Fulton’s handwriting, the words ‘‘From
the author.”

After referring to some torpedo experiments he had
made in the presence of Mr. Jefferson, Mr. Madison,
and others, at Kalorama, the residence of Joel Barlow,
Fulton proposes to show that a system of harbor de-
fense based on stationary and movable torpedoes is
the surest, quickest, and cheapest plan for protecting
our maritime cities against the naval forces of an
enemy.

He first tells how, in October, 1805, he blew up the
brig Dorothea in Walmer Roads, near Deal, within a
mile of Walmer Castle, the residence of Mr. Pitt,
then Prime Minister of Great Britain. He says that
two torpedoes were prepared, one containing 180
pounds of powder. They were united by arope 80 feet
long, and were made to float about 15 feet below the
surface, the brig drawing 12 feet of water. Two boats,
each having a torpedo in the stern, started about a
mile above the brig on the ebb tide, and, keeping
as far apart as the connecting rope permitted, they

approached the brig on opposite bows. As soon as
the brig’s anchor buoy was passed, the torpedoes
were dropped overboard, and the tide then carried
them down to the brig. The clockwork had been set
to explode the torpedo in 18 minutes ; and, punctually
on time, the explosion occurred, completely wrecking
the brig, which parted in the middle and went down.
There were present a great many British naval officers,
including Admiral Holloway, Sir Sidney Smith, Cap-
tain Owen, Captain Kingston, and Lord Keath ; and
Fulton naively congratulates himself on having made
the experiment in the presence of a hundred brave
officersof the royal navy; * for,” he says, * should Con-
gress adopt torpedoes as a part of our means of de-
fense, Lord Melville, Castlereagh, and Mulgrave have
a good knowledge of their combination and effect ;”
and he predicts that none of the officers present
would feel much disposed to ‘‘enter the waters of a
nation who should use such engines with energy and
effect.” 1n a footnote he says: “ The morning of my
firstinterview with Earl St. Vincent he was very com
munijcative. I explained to him a torpedo and the
Dorothea experiment. He reflected for some time, and
then said Pitt was the greatest fool that ever existed,
to encourage a mode of war which they who com-
manded the seas did not want, and which, if success-
ful, would deprive them of it.”

Fulton then goes on to describe two or three styles
of torpedoes, both fixed and movable. Even thus early
in the history of torpedoes he realized the necessity
of protecting fixed torpedoes by heavy ordnance fire,
since otherwise, he says, ‘‘the enemy might send out
boats to sweep for and destrov the torpedoes.” He
proposed to provide fixed torpedoes with a clock at-
tachment which could be set for any period, during
which they would be exploded by the contact ofany
heavy body. At the end of the desired term, the clock-
work would allow them to come to the surface, and
at the same time would lock their exploding appara-
tus, so thatthey could be handled without fear.

But Fulton’s torpedo designs were not limited to
merely defensive purposes. He elaborated and de-
scribed a very ingenious offensive torpedo, a cut of
whichis herewith reproduced. The torpedo consists of
a copper case, B, to contain 100 pounds of powder, or
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buoyancy that it will weigh only two or three pounds
more than the water it displaces; a cylindrical brass
box, A, seven inches in diameter and two inches deep,
in which there is a gun lock and short pistol barrel to
be loaded and used to fire the charge in B;in A
there is also clockwork, which, when wound up, may
be set to pull the lock trigger and explode the tor-
pedo within any desired numnber of minutes; at K is
a pin, which holds the clockwork inactive, and a
light line is attached to this pin; a pine box, D, floats
on the surface, and from it the torpedo is suspended
at a depth proportionate to the draught of the ves-
sel to be attacked. To the torpedo and the float are
attached two lines about 20 feet long, united at E,
and thence one line, about 30 feet long, extends to
the harpoon. The harpoon is two feet long, having
a barbed point at one end and a butt one inch in
diameter, exactly the caliber of the swivel gun. The
line is spliced into an eye in the harpoon, just abaft
the barb, and is then fastened to a copper ring, or
traveler, on the harpoon. The line hangs in a loop
whenloaded, but slips back to the butt when fired, and
keeps the harpoon true to its aim. The harpoon gun,
F, is a heavy swivel gun for boat service, and Fulton
says of it: “ I have harpooned a target six feet square
15 or 20 times, at the distance of from 30 to 50 feet,
never missing, and always driving the barbed point
through three inch boards up to the eye.” He
proposes to approach a ship in a boat, shoot the har-
poon into her bow, and then either the vessel's
headway or the tide, if she be at anchor, will draw the
torpedo under her; and as the pin, K, will be with-
drawn when the torpedo leaves the boat, the clock-
work will explode the torpedo when it is snugly
pressed against the ship’s bottom.

In 1805, Fulton, being in England, induced some of
the British naval officers to make practical trials of
his torpedoes. Accordingly, October 1, 1805, Captain
Siccombe took a galley, manned by eight men and a
coxswain, and ran across the bows of a French man of-
war lying at anchor off Boulogne. He placed his tor-
pedoes successfully, and although fired at by the
French crew, he escaped without harm. But when
the torpedoes exploded, the ship was apparently un-
injured ; and Lieutenant Payne's similar attempt
upon another French vessel was no more successful,
although the torpedoes exploded according to expecta-
tion. Fulton then discovered that the torpedoes,
though carried alongside the ships, did not come in
contact with the hulls, but hung nearly vertically
alongside, at a distance of from ten to twenty feet
from the bottom. To obviate this difficulty, he hung
the torpedo in a bridle, with one leg longer than
the other, so that it would stand at an angle with
the keel and be pressed in against the ship’s bottom.

Fulton then made an elaborate calculation to show
how much better and cheaper it would be to depend
upon torpedoboats to protect our harbors than up on
large and expensive men of war. He assumed thatan
80 gun ship would cost $400,000, and would require a
crew of 600 men. Heallowed twelve men to each of his
proposed torpedo boats, and thus 600 men would man
50 boats. These 50 boats with torpedoes and all other
equipments would cost only $24,300, or $375,700 less
than the 80 gun ship ; and he would thus be able to
fit out 839 torpedo boats for the cost of one 80 gun ship.
Having then calculated just how close the boats would
have to come to a ship, how fast they could row, and
the length of time after discovery that they would
be under fire, Fulton reached the conclusion that 50
torpedo boats would be able to destroy one ship be-
fore all of them were destroyed by the ship.

Fulton seems to have overlooked the possibility of
his harpoon lines being cut as fast as they were fixed ;
but his general ideas in favor of torpedoes were,
like most of his other inventions, considerably in ad-
vance of his time. In one chapter of his pamphlet he
treats of ‘ Thoughts on the Probable Effect of this
Invention,” and, amongother things, says: ‘“Convince
the people of Europe of the power and simple prae-
tice of these engines, and it will open to us a sublime
view of immense economy in blood and treasure.”
Just think of the enormous outlays of Europe on
navies of the present day, in spite of the general be-
lief in the *‘ power and simple practice” of torpedoes !

In another chapter he reviews the condition of the
English navy for two centuries previous. Thus in
1602 it contained only 42 ships, earrying 180 guns and
8,376 men. At the death of James I., in 1665, it con-
tained 62 sail, and its annual cost was £50,0)0 sterling.
At the death of King William, in 1701-02, there were
256 ships, carrying 9,300 guns and 52,000 men, the
annual cost being £1,046,397 sterling. In 1801 the royal
navy contained 945 ships, carrying more than 100,000
men and costing' £13,654,013 sterling per annum.
Fulton thence argues that if the United States should
adopt the policy of creating a sufficient navy to pro-
tect ourselves against Great Britain, we should involve
ourselves in constantly augmenting expense ; and even
though we increased our navy to the utmost that our
revenues would permit, we should still be inferior
to many other nations. He estimated—on the basis

more ; a cork cushion, C, to give the torpedo such  of a population of about 5,000,000 in 1800 and of a doub-
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ling every 30 years—that in 1890 we should have a
population of 40,000,000 ; and he allowed England and
Scotland about 18,000,000 by the end of this century.

Then he makes a calculation that even in time of

nitro-glycerine annihilation I ever saw. We found the
usual cellar that a few cans of glycerine always digs in
the ground when it goes off, and the usual area of tim-
ber felled. Over 300 ft. off in the woods, to the right of

the road, we picked up a wagon tire. We found the tail
which would amount to £250,000,000 sterling in twenty- of one horse and the hoof of another. In another part
five years. This sum, he says, which the United States of the woods a man’s knee was picked up, and that
would have to spend to keep up a navy equal to Eng- ; was all we ever found, except Henry France’s greasy
land’s, could be laid out in building twelve canals, each | cap lying by the side of a stump and his silver watch
1,500 miles loung, running north and south, and thirty | hanging on the limb of a tree.

canals, each 600 miles long, running east and west, at| ‘‘ George Doran was blown to pieces by a nitro-gly-
distances of 50 miles apart. These, at the rate of £3,000 cerine explosion at Red Rock a few years ago. He was
sterling per mile, would cost £108,000,000. Then:a man that weighed 200 pounds. All that the most
he suggests 2,000 bridges at £30,000 each, equal to thorough search ever recovered of that 200 pounds of
£60,000,000, and 2,050 public schools at £40,000 each, | flesh and bone was a part of one of the poor man’s feet
making £82,000,000. This would exhaust the £250,- a well known
000,000, and he thinks this would be a far betterloil man, was blown up by nitro-glycerine one winter
use for the money. * Say, legislators,” he continues, | in Allegheny County, The ground was covered with
‘“‘you who direct the destinies of this great nation, | newly fallen snow. On either side was a high and
shall Americans, like servile creatures of established |abrupt hill only a few rods apart. Berridge was a very
habits, imitate European vices, or copy them because | tall man, and his weight was 180 pounds. The remains
they are familiar? Shall they nourish a useless ma- |of the poor fellow were searched for carefully, but less
rine, lay the basis for its increase, and send it down . than 15 pounds of them could be found. The most
the currrent of time to futurity with all its compli- | curious part of the case, and one showing how com-
cated evils?” Fulton’s anxiety on this point would pletely annihilation accompanies an explosion of nitro-
have been greatly increased if he could have looked \ glycerine, was this: The greatest force of the explosive
down the current of time far enough to see the United . is always expended upward. However infinitesimal
States navy in 1886. But, as already stated, Fulton i the atoms to which Berridge’s body might have been
was almost wise enough to be a prophet, and this little | ' reduced by this explosion, in falling back upon that

peace the British navy must cost £10,000,000 a year,

book proves it.
—— 4P

A CONVENIENT AND CERTAIN MODE FOR TEMPER-
ING STEEL.

Mr. James A. Peck, of Brewsters, N. Y., mechanical |
engineer of the N. Y. Condensed Milk Co., glves us the
following method discovered by him, and which he uses
with great success for tempering all kinds of tools
knives, razors, steel dies, and other implements.

Take a suitable quantity of muriatic acid, dissolve
all the zinc the acid will take.

Prepare a tempering bath composed of one part of
the above zinec acid and one part water.

Heat the steel according to its hardness.

If high or hard steel, heat until just red and then
temper in the acid bath.

If low steel, heat it as hot as you would to temper in
water, then temper in the acid bath.

After immersing in the acid bath, cool off in water.

For lathe and planer tools draw no temper; but for
other tools draw temper.
colors that appear under this method give no clew to
the hardness.

By this process, steel is readily hardened to any de-
sired degree, and may be made to cut glass like a dia-
mond.

If desired, an acid bath composed of two parts of

muriatic acid and one part water may be used. Mr.

Peck, however, prefers the zine acid, as being more
dense.

A prominent advantage of this method of tempering
is the certainty and excellence of its results. It never
fails to yield the temper required. It can be relied
upon for every description of steel or tool.

————
Destruction by Nitro-glycerine Explosions.

An ‘““old oil operator” in the Bradford oil region
thus rehearses in the New York 1'¢émes some facts as to
glycerine explosions which are certainly mysterious,
and have been observed many times :

‘“ Attending the frightful deaths that so frequently ‘

follow the handling of nitro-glycerine in the oil regions,
there is one feature the mysterious nature of which is
startling. It has puzzled scientific observation and
study, and I do not believe to-day that any satisfactory
explanation can be given of it. This singular feature
is the almost complete annihilation of matter, especial- !
ly of the human body, which in a majority of cases:
resubts from a fatal explosion of this compound. I
have noticed that in many instances. I had a team-
ster in our employ once named Henry France. Like
all men of his kind in the oil country, there was nothing
either above, below, or on the eartlr that he feared.
He was in the habit of carting nitro-glycerine to any
well where I wanted to use it, and he and his partner
Warren Jack actually got so reckless in handling the
deadly stuff that no other help I had would remain at
work when they knew France and Jack were coming
in with a load of glycerine. These two men were so
callous to fear that they used to unload the stuff as
they would a load of bricks, France standing in the
wagon and throwing a can to Jack, who stood some
feet away, and Jack catching it and placing it on the
ground in time to catch the next one his companion
tossed him.

‘“*As it takes a man with a good set of nerves to even
ride in a wagon when he knows there is nitro-glycerine

under the seat, this manner of handling a compound |

that the slightest jar frequently explodes will give an
idea of the sort of nerves these two mmen had. One day
in 1880 France was coming in with a load of glycerine,
and when he was within a quarter of a mile of the well
we heard an explosion. No one ever knew how it hap-
pened, but it was one of the most complete cases of

Unlike water tempering, the

1
spotless snow some trace of them must have been seen,

'but the snow remained as spotless as before. Besides
human bedies, the iron frames of wagons, and even the
ponderous nitro-glycerine safes, have been removed
from human vision by an explosion as effectually as
(if they had never been formed, and the mystery of
thelr utter annihilation cannot be explained.”
—_——— 4 ——
Heating Water Rapidly.

In the SCIENTIFIC AMERICAN, October 30, is a com-
munication from Mr. Thos. Pray, Jr., referring to his
use of studs on steam and water boilers. It is evident
from the wording of his remarks that he has not read
the full report of my experiments. Projecting studs,
such as he sketches, have been used in this country, to
a limited extent, for over twenty years, but they were,
like his, so proportioned as not to permit of the possi-
bility of flame contact, which was shown by my experi-
ments to exist only with studs not less than four dia-
meters long, if the studs were made of copper.

The extraordinary increase of duty with properly
proportioned studs was measured, and proved to be,
surface for surface, six times that of an ordinary flat
surface, and as a matter of actual practice we are now
making simple boilers to boil any quantity of water in
,any specified time, almost without limit to the speed.
| The inclosed extract from Industries will, I think, es-

i

: tablish my position as to the originality of the experi-
ments, and also show their possible commercial value.
THOS. FLETCHER, F.C.S.
‘Warrington,.England.
The following paper explains Mr. Fletcher’s views
more fully"

THE 1M£’ENETRABLE COLD ZONE IN STEAM BOILERS.
/ |
(/fiuring my experiments on the state of things in

hat almost unknown space between a flame and a
vessel containing water, some most extraordinary facts
have come to light, which are not only of the greatest
importance to steam users and boiler makers, but ex-
plain many curious points in connection with the
heating of water.

It is well known that a flame does not come in con-
tact with any ordinary vessel containing water, and
that a paper label will remain on the bottom of a tin
or copper kettle placed on a sharp fire, until by drying
it gradually becomes loosened, and loses its contact
with the metal, and so becomes burnt. I have myself
seen labels on the bottoms of ordinary kettles and pans,
the labels being quite perfect after some weeks’ use
over gas burners and fires. The work obtained from
any source of heat by a limited surface is in direct
proportion to the difference between the temperature
of the vessel and that of the source of heat in absolute
contact with it, and it therefore becomes a matter of
serious importance to discover what the actual temper-
ature of this cool and flaineless zone is, and whether it
can be removed. As is no doubt well known, my
efforts to remove this, which is practically a wet
| blanket, from between the vessel and the fire have
been partially successful by the use of projecting studs
or webs of. definite proportions, and the experiments
already "published prove that at the ends of copper
rods four diameters long, flame contact exists, at all
events sufficient to char paper, and to multiply the
available duty, surface for surface, six times as com-
pared with either water tubes or ordinary boiler plates,
and that the evaporating power of any properly pro-
portioned studded or ribbed plate has no limit except
the practical one of removing the steam quick enough
to prevent it lifting the water bodily out of the boiler.

After proving beyond doubt that under ordinary
conditions flame does not come in contact with a ves-

BY T. FLETCHER, F.C.S.
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sel containing water, I endeavored to get this contact,
and the corresponding increase in evaporating power,
by directing flamme against the water vessel with the
assistance of a powerful blast, the result being, much
to my surprise, thdt I found an impenetrable cold zone
surrounding the vessel, absolutely impassable, not only
to a powerful blowpipe flame, urged with an air blast
of 114 1b. per square inch pressure (the heaviest blast a
gas blowpipe will stand under ordinary conditions),
but that it was equally impassable by radiant heat
from a sheet of white hot platinum, held as close as
possible without absolute contact. In making these
tests, the result was proved by the fact that sheets of
paper pasted on the water vessels were exposed to both
the direct impact of the blowpipe flame and also to
the radiant heat from the platinum, until the water in
the vessel boiled, the paper being perfectly free from
charring or discoloration at the end of the test.

Another important fact came out as the result of
these experiments. Not only can the maximum tem-
perature be determined by the presence or absence of
charring of known organic substances, but also the
thickness or depth of the cold zone can be measured by
using paper of different thickness pasted to the surface
of the vessel. When the paper used is thicker than
the depth of the cold zone, the surface is charred or
completely burnt to an invariable depth by each source
of heat ; but if this charred surface is cleared off with
glass paper, the under part will be found perfectly
white and clean, and on again directing the flame on
this clean surface, it remains untouched.

This cold zone, although immpassable by flame, hot
air, or radiant heat, is powerless to resist the carrying
of heat through it by solid bodies ; and while the blow-
pipe flame is being directed on the paper without the
slightest effect, a wire passing through the flame and
touching the paper will burn it instantly and com-
pletely, although the actual temperature of the wire
must of necessity be far below that of the blowpipe
flame.

The extraordinary part of the whole series of experi-
ments seems to be the existence of a zone of cold
against all surfaces of metal having water behind
them, this space being, to radiant heat and flame, al-
most as impenetrable as the metal itself is to the water.
Some heat certainly does pass, or the water would
never boil ; but the quantity which does make its way
through is very trifling as compared with what would
pass, and, in fact, what does pass, under such condi-
tions as permit of direct flame contact with the metal.

The result of these experiments does not fit the ordi-
nary accepted theories of radiation and absorption of
heat. The fact is that the high temperature stops
suddenly at a very clearly defined distance, the division
line being sharply drawn. It cannot be said that the
heat is absorbed at a sufficient speed to produce this
cold zone, because, as a matter of fact, the heat re-
bounds and is dissipated to a large extent sideways,
and this rebound takes place at an invariable distance
from the vessel, irrespective of the angle at which the
flame is driven, and depending only on the force of im-
pact of the flame. 1f we could imagine the surface of
thevessel covered with a layer of elastic material which
is compressed by a torrent of smalil shot driven steadily
against it, we get a mechanical representation of the
actual state of things between a flame and a cold ves-
sel, additional force of impaect reducing the thickness
of the elastic layer, but being powerless to annihi-

late it.
——— e ——

The Mechanical Engineers’ Convention.

During the week ending December 4, the Convention
of Mechanical Engineers was held in New York. The
headquarters were at the New York Academy of Medi-
cine. At the business session on November 30, the fol-
lowing officers were elected: President, George H. Bab-
enck, New York ; Vice-Presidents, Joseph Morgan, Jr.,
Johnstown, Pa., Charles T. Porter, New York, and
Horace S. Smith, Joliet, Ill.; Managers, Frederick G.
Coggin, Lake Linden, Mich., John T. Hawkins, Taun-
ton, Mass., and Thomas R. Morgan, Sr., Alliance, O.;
Treasurer, William H. Wiley, New York.

During the week visits were made to different places
of interest, to Clark’s Thread Works and other fac-
tories, and Edward Weston’s private laboratory, in
Newark ; to Bedlow’s Island and the statue of Liberty ;
and on December 2 a meeting was held in Stevens In-
stitute, Hoboken. One of the most suggestive papers
read treated of Capital’s Needs for High Priced Labor.
Tt was read by W. E. Partridge, Esq. The authortook
the ground that a cheapening of the produect could be
obtained by the use of high priced operatives.

The paper was discussed, and in the main the mem-
bers coincided with the author in his views. Among
the other subjects*may be mentioned the following :
Prof. Francis Ruleaux on ‘ Friction of Toothed Gear-
ing,” Prof. Thurston on *‘The Friction of Non-Con-
densing Engines,” and Thomas D. West on * Casting
Aluminum Bronze and other Strong Metalg.” A large
number of papers in addition to the above were read,
and many discussions of the subjects were indulged in.
The attendance waslarge, 150 members participating
in the visit to the Newark factories.
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THE SNAPPING TURTLE.
BY C. FEW SEISS.

Although the * snapper,” or snapping turtle, isa well
known reptile, its life history, owing to its secluded
habits, is, as a general rule, but littie understood.

It has a long geographical range, being found from
Canada to Ecuador, S. A., but is wanting on the Paci-
fic slope of the United States.

During the month of April the snappers quit their
winter dormitories, which are merely mud holes at the
bottom of some marsh or pond. A month or so later
the females search for a suitable place in which to de-
posit their eggs. This is not in the water, but upon
the bank where the soil is sandy or soft, and more or
less dry and exposed to the sun. They will sometimes
travel a quarter of a mile or more away from the water
to find a suitable sandy spot. These journeys are
generally made on rainy or cloudy days, or during the
night. The holes in which the eggsare deposited are
secooped out with the turtle’s hind feet only, almost
exactly in the same manner as
our box or land turtle. While
digging, the turtle performs, as
it were, a clumsy and slow waltz.
The holes are excavated only to
the depth to which the leg and
foot of the turtle isable to reach.
The number of eggs deposited
depends upon the size and age
of the snapper. From fifteen to
nearly double that number have
been counted. After the eggs
are laid they are carefully cov-
ered with sand, and the hole is
filled and leveled so perfectly
that it cannot be recognized.
The eggs vary in size from 114 to
114 inches in length. They are
somewhat round or globular in form, and are covered
with a tough, leathery skin.

The little snappers escape from the eggs and dig
their way out of the sand, from the middle of June to
the 1st of August; and immediately, by direct line,
seek the nearest body of water. Instinct seems to tell
them the correct route, for they have, I believe, never
been found traveling in the wrong direction, although
in some instances the water was quite a distance off,
and entirely hidden from view.

Great numbers of snapping turtles are sold in our
markets. They are served upon the tables of our
hotels and eating houses in the form of soup or stewed
‘*snapper,” but, I believe, in no other way. For my
part, I do not consider it a savory dish, and always
omit it from my bills of fare. I would suggest snapper
salad instead of lobster salad, as the latter valuable
animal is becoming so rapidly exterminated. Vinegar
and high seasoning might destroy that somewhat rank
and musky flavor which snapper generally possesses.

I have noticed on several occasions the mode prac-
ticed by some farmers of ‘ fattening” snappers previ-
ous to killing them for the pot. After they are caught
they are kept for some weeks in the tank or hogshead
containing sour milk, kitchen slops, etc., which is kept
for feeding the hogs. It is not natural that such un-
savory surroundings should produce much fat, and it
certainly does not add to the health and happiness of
the captive turtle.

The snapper has a voracious appetite. Everything
in the animal line that he is able to master is included
in his menu. Tothe breeder of ducks and geese he is
a great pest. Rising stealthily beneath the swimming
duckling he seizes it by the feet, pulls it under the
water, and drags it off to some convenient spot, where
it is devoured. The snapper also has the habit of ly-
ing in wait for its prey in some secluded hole under
the bank ; and when a fish, young muskrat, eel, or
frog passes hisretreat, he darts out his long neck, and,
simultaneously throwing his whole body forward,
catches in his jaws the unsuspecting victim. Although
carnivorous in habits, the snapper has been known to
pull and eat berries from bushes which overhung the
water.

The snapping turtle is remarkably tenacious of life.
Its head, though completely severed from its body,
will seize with its jaws a stick or other object that is
placed near enough for it to grasp. Indeed, I have
seen a head that was able to use its jaws the day after
it had been detached from its body.

The shell or carapax of the snapper adult measures
from 9 inches to over 2 feet in length. Dr. De Kay gives
4 feet as the maximum size, but I have never known
one so large. An old individual caught in the Schuyl-
kill River above Philadelphia weighed 24 pounds,
which was considered very large for this locality.

There are two species of snapping turtles found in
the United States-—the one here described (Chelydra
serpentina) and the great-headed or alligator snapper
(Macrochelys lacertina), found only in the Mississippi
River, its tributary streams, and the rivers of the
Gulf States. The latter can be distinguished by its
enormously large head, which is covered with smooth,
symmetrical plates, while the head of the eommon
snapper is covered with a rather rough but soft skin.

WEIGHING A GAS,
T. O’CONOR SLOANE, PH.D.

The identical action of steam and water in the reac-
tion engines named Barker’s mill and Hero’s engine
has already been used to illustrate the possession of
mass by fluids and gases. Mass acted on by gravity
produces weight ; therefore, if the possession of abso-

dles, but these need no retractile ends. Balance pans,
made of light wood or cardboard, are suspended from
these end pieces. The great object is to keep the
whole construction as light as possible. A box for
holding the gas is made out of light, stiff paper, to rest
on or take the place of one pan. A tight brown paper
bag is as good as anything for this purpose. A clew to

its size may be found in the sen-

SNAPPING TURTLE (CHELYDRA SERPENTINA),

lute weight by a gas be shown, another demonstration
in the same line is produced. In the cut is illustrated
a simply constructed apparatus for proving that car-
bonic acid gas possesses weight. It eonsists of a deli-
cate balance provided with a box or receptacle for the
gas and with a weight or taring pan. It is thus con-
structed.

A thin piece of wood is used for the beam. A piece
three feet long, two inches wide, and an eighth or a
quarter of an inch thick is good. Through the center
of one of the sides a longitudinal line, which must be
perfectly straight, is drawn. This determines the posi-
tion of the fulerum and of the supports of the balance
frame. The center of the line is found, and a needle is
driven through it as nearly perpendicular to the plane
of the wood as possible. The easiest way to insert it
is to first make a hole part way through with the
small blade of a penknife. Then, with a pair of pliers,
the needle can be grasped and forced through. The
point for about an eighth of an inch should now be
broken off, lest it prove annoying.

At each end a needle is passed through the beam
in the same way, care being taken to keep them ex-
actly on a line with the center one, or a little below it.
This amount should not exceed the diameter of the
central needle. The best plan is to try to have them
all on one line.

This gives the beam for a balance. The suspension

WEIGHING A GAS,

piece is made of tin, bent into a U-shape, with its ends
turned back upon themselves. Holes are made for the
needle to go through. Notches are made in the up-
turned ends. This is not strictly necessary, as it is
enough if the ends are bent so as tocome exactly on
a line with the bottoms of the apertures in the tin.
Both ends and the two apertures must be on the same
line. This piece issprung over the needle, so that it
shall extend across both upturned ends, as shown in
the cut, and the suspension piece is provided for.

sitiveness of the balance. One
hundred cubie inches of carbonic
acid gas weigh about 17 grains
in excess of the air displaced.
By trying it with weights, the
minimum weight with which the
balance will turn can be found.
Enough cubic inches of carbonic
acid gas to far exceed this in its
effective weight should be al-
lowed for. Thus, if it is found
that the balance turns well with
17 grains in one pan after it has
been brought into exact equi-
librium, 100 cubic inches of gas
would be none too much. The
rule is, of course, the more gas
used the better, because it will
weigh more.

The gas is made by the action
of hydrochloric acid on lime-
stone, and is collected by dis-
placement of airin a flask with
as wide a neck as possible. The
quantity formed is ascertained
by lowering a small flame, such
as a taper, or even paper alum-
ette, into the flask. The point
where this isextinguished marks
the level of the gas. When the
flask is completely filled, it is corked or covered with
a paper cap.

The balance is now accurately tared, the box or bag
being in its place. The flask is uncorked and the gas
poured intothe bag. Asnothing can be seen, the surest
way is to turn the flask at once nearly over, with its
neck below and within the edge of the mouth of the
box. As the gas pours in, if the hand is placed in
the current, it can be felt. The gas gradually enters
the box, and in a few seconds that side of the balance
preponderates, and descends. For its simplicity, few
experiments are more effective.

The weight of the gas can further be illustrated by
pouring it into tumblers or beakers. From them,
by means of straws or glass tubes, it can be taken into
the mouth, producing the well known soda water
taste.

This experiment is usually shown in chemical
courses, but it really belongs to physics. The supposi-
tion is that a certain knowledge of chemistry is needed
to make the gas. But this is easily done by any
one, and the method is described in all textbooks of
chemistry. A small bottle is fitted with a perforated
cork. Some fragments of marble are placed in it,
covered with water, and some muriatic acid is added.
The gas immediately begins tocome off. The cork is
placed in the bottle, and by a glass and rubber tube
the gas is conducted through the aperture in the cork,
and led to the bottom of the flask. There it sinks and
rests almost like water.

Washboards,

A reporter on the Cleveland, O., Leader had a talk
with the traveling agent of one of the largest wash-
board factories in the United States the other day.
Said he : *Millions of washboards are made and sold
in the United States every year, and at least 7,200,000
are sold yearly between the Allegheny Mountains and
Missouri River. There are two factories in Cleveland
which turn out 200 dozen washboards a day, one in
Toledo which turns out over a million a year. There
are at least twenty different varieties of washboards,
and the best washboards are made in the West. The
Eastern factories make their washboards of pine. The
best wood for washboards is the cottonwood or the
sycamore. Pineis too soft, and white pine is too ex-
pensive. The best washboards are made with dove-
tailed heads with wirenails driven across the grain of
the wood. You can buy the poorer class as low as 80
cents a dozen at wholesale, and the better boards cost
as high as $2.15 a dozen. Double washboards are those
that have zinc ridges on both sides. The prices of these
run from $1.60to $3 per dozen. At retail washboards
cost 25, 30, 35, 40, and 50 cents apiece. The first wash-
boards were made of wood entirely, and our washer-
women used to pound the dirt out of the clothes with
a stick by laying them on a board. The first wash-
boards made of zine were put upon the market about
twenty-five years ago, and the style first invented is
found the best to-day.”

— e e

Hon. ABRAM S. HEWITT, our new mayor-elect, says
that ** for the first time in the history of this country,
the day’s wages of a mechanic can buy a barrel of

Similar pieces of tin are arranged for the end nee- | flour.”

© 1886 SCIENTIFIC AMERICAN, INC



DECEMBER 11, 1886.]
IMPROVED FENCE CLAMP,

The object of this invention, which has been patent-
ed by Mr. William H. Kirby, of Warsaw, Ky., isto pro-
vide a simple, easily applied, and efficient clamp to be
temporarily attached to wire picket fences for stretch-
ing the panels preparatory to securing them to the post,
and for holding them under tension while they are be-
ing secured. The clamp, shown in the upper view, is
formed of a bar of iron or steel, and is provided with
angled notches, which slip down over the wires of the

KIRBY’S IMPROVED FENCE CLAMP.

fence between two of the pickets, the number of notch-
es and the distance between them being arranged to
correspond with the wires of the fence to be stretched.
Secured to the bar are two chains that lead toany con-
venient mechanism for tightening the panels. After
one panel has been strained and secured, the chains
are loosened and the bar removed and transferred to a
new panel, and so on in the case of each panel of the
fence. This improvement does away with all bolts,
and consequently saves much time.
WATER GAUGE FOR STEAM GENERATORS.

The engraving herewith presented illustrates a water
gauge having an inner and outer glass tube, each end
of each of which is provid-
ed with a suitable stuffing
box. This construction ob-
viates the danger of the
glass being broken by sud-
den changes of tempera-
ture, as it is liable to be
when of the ordinary pat-
tern. A small opening in
one of the stuffing boxes
admits a slight ecirculation
of air in the space between
the tubes; but with this
exception the inuer tube is
perfectly protected by the
outer one from violent
draughts of cold air, which
would otherwise be liable
to break it when heated
by hot water and steam
from the boiler. The tubes
are protected by guard
rods held in plates formed
upon the elbow pipes, con-
nected to the globe valves,
in the usual way. The
outer tube also serves to
magnify the contents of
the inner one, so that the condition of the boiler can
be more accurately ascertained than with the common
single glass.

This invention has been patented by Mr. William
Young, of Easton, Pa.
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REVOLVING SHOT CASE.

-This shot case is so arranged as to hold various]

sizes or grades of shot and to discharge any quantity,
asordered by the customer. The interior of the holder
is divided by radiating partitions into a number of
compartments, in each of which is fitted an ineclined
plate which directs the shot to a discharge hole made

T

N |
STEARNS & WELLS’ REVOLVING SHOT CASE.
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through the floor, as shown in the sectional view, Fig.
2. In the top of the holder are holes through which
the shot is placed in the compartments, and in the
side walls are panes of glass, one for each division, so
that the size of the shot can be readily discerned. The
holder is so mounted upon a base that it may be re-
volved, in order to bring either of the compartments
over a chute, to deliver any quantity or grade of shot
desired. The discharge opening of each compartment
is provided with a cut-off lever (shown in the bottom
plan view, Fig. 8), by means of which the requisite
quantity of shot may be allowed to flow from the
holder to the chute, and thence to a bag or otherre-
ceptacle for delivering to the customer.

This invention has been patented by Messrs. Frank
Stearns and George L. Wells, of Creighton, Mo.

SHEEP SHEARING TABLE.

The sheep shearing table herewith illustrated con-
sists of two parts—a main and auxiliary table—sup-
ported by suitable legs. The main table is for sup-
porting the body of the sheep, while the
other, which is held in the same plane as
the first, supports its head. The front cor-
ners of the main table are formed with pro-
jections, which are each provided with a
hook for holding the legs of the sheep, and
between the tables is a space through which
the front legs of the sheep swing when he is
turned from one side to the other in shear-
ing. Hooks are attached to the back of the
main table to receive bails of stocks forhold-
ing the $heep when turned upon the side
opposite to that shown in the engraving.
The sheep’s head is held to the auxiliary ta-
ble in such a manner as to permit consider-
able freedom and give a degree of comfort
to the animal while confined for shearing.
Secured to the tables in a simple way is an
apron, held in an inclined position-to receive
the wool as it is clipped. The apron is so
arranged as not to interfere with the turning
of the sheep.

" This table furnishes an absolute fasten-
ing, for the legs and head, and which can be
easily and quickly applied by one person.
The sheep is held in an easy position in
which it does not suffer nor struggle. The sheep
can be instantly turned, without lifting and without
breaking the fleece or scattering the wool, and the
fleece when wholly removed is ready for tying for mar-
ket, with the clean side out.

This invention has been patented by C. B. and J. B.
Phelps, of Northville, Cumberland County, Tenn.
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Lightning Melts a Lead Water Pipe.

Through the courtesy of Mr. W. F. Stewart, of Hermi-
tage, Pa., we have received an account of the melting
by lightning of a lead water pipe on the place of Mr.
R. H. Abbey, of Corry, Pa. Water is brought to the
buildings from a spring, 80 rods distant, through alead
pipe of half inch bore, at a depth of two feet. Water
ceased running about the middle of last May, just after
a thunderstorm, and all attempts to force it through
failed. In September, Mr. Abbey dug down and found
the difficulty to be some 15 rods from the spring, where
a section of pipe, 3 or 4 inches long, was found to be
melted and fused, so as to be nearly solid. This was
cut out and new pipe put in, but still the water failed
to run.

Two other melted sections, but not so completely as
the first, were found, one about 7feet above and the
other 6 feet below the first. When these had been re-
placed, a full stream was obtained at the barn. On
the west side of the pipe, opposite where it had been
melted, the turf had been torn up for a distance of 30
feet or more, and from 1 to 2 feet wide and 6 to 8inches
deep. About 8 feet from the pipe this had forked, one
part extending to the middle and the other to the up-
per fused point. This disturbance had been noticed at
the time the water stopped flowing, and ‘‘ consequent-
ly,” Mr. Abbey concludes, “ when I found the fused
pipe, I was satisfied it was the work of lightning.”

POw o
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A New Cement from Slag.,

Selected blast furnace slag is, while it is in the molt-
en condition, run into water, and is thereby reduced
to a fine state of subdivision. To this finely divided
slag, after it has been carefully ground and screened, a
certain proportion of slaked lime, also passed through
a fine sieve, is added, and the mixture is thoroughly
amalgamated and ground together in an apparatus
called by the inventors a' *‘ homogenizer "—an appli-
ance consisting of a revolving drum, partly filled with
a certain number of metal balls, resembling somewhat
in its action the machinery often employed for quartz
crushing. Here the lime and the slag particles are
acted upon by the continuous blows of the numerous
balls, and are crushed to an extremely fine powder.
Moreover, their molecules are mechanically brought
into the closest possible contact. By this means it is

claimed that a *‘ flowery, silky ” powder is produced,
capable of filling all the interstices in the materials to
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be aggregated better than the ‘‘sharp, sandy, and
granular powder ” of Portland cement. Indeed, it is
asserted that this treatment will improve Portland
cement made in the ordinary way. The process of
‘ homogenizing,” as compared with simple mixing,
effects a vast improvement in the quality of the slag
cement, its tensile and compressive strength being
thereby almost doubled. This is the entire process of
manufacture.

FEED WATER REGULATOR.

By means of this regulator, which is the invention of
Mr. L. P. Foss, of Kalamazoo, Mich., the level cf the
water in a boiler may be maintained constantly at a
uniform height. Inserted in the feed pipe is a valve
operated by a float working in a chamber connected
with the boiler above and below the water line. The

chamber is provided with heads, the lower one of which
has a T connected with the boiler below the water
line, and also a valve for removing the water from the
chamber when desirable.

In the upper head is insert-

S
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edaT communicating with the steam space in the boiler,
and the upper end of which is formed with a stuffing
box, through which passes a rod carrying on its upper
end adjustable nuts. To the upper head is secured a
pillar, supporting a valve casing—shown enlarged in
the sectional view, Fig. 2—and an arm. The valve
serves to close the passage leading from the feed pump
to the water space of the boiler. In the arm is pivoted
a lever, having a weight on its longer arm, while its
short arm enters between the adjustable nuts. This
lever operates the valve when steam passes through a
stuffing box in the top of the casing.

The pump works continuously, and discharges un-
der a pressure greater than that in the boiler, and the
weight is adjusted to counterbalance the float. The
water level in the chamber is always the same as that
in the boiler, so that the movement of the float will
always correspond with the rise and fall of the water
in the boiler. When the water level is high, the float
rises and permits the weighted arm of the lever to hold

F0SS FEED WATER REGULATOR.

the valve to its seat, and thereby prevent the flow of
water. When the water falls, the float descends, and the
water under pressure from the pump raises the valve
and opens the passage to the boiler. Should the water,
from any cause, continue to flow, the float will rise and
bring the lower nut into contact with the short arm of
the lever, which will be pressed upward to assist the
weight in holding the valve to its seat.
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IMPROVED SAW SWAGE.

The frame of the swage consists of two parallel
tapering steel plates, held the proper distance apart by
a bolt carrying a gauge washer of such thickness that
the space between the plates will receive the teeth of
the largest saw ordinarily used. The lower ends of the
plates are pivoted upon a pin attached to a slotted
plate, which is fastened to a filing bench by screw
clamps, so that it may be adjusted to different sized
saws. Upon the inner faces of the enlarged ends of
the saws are serrated jaws, shown in Figs. 2 and 3,
which engage each side of a saw tooth, and hold it
firmly when the tooth has been entered for swaging.
Journaled in the plates at a point slightly above their
enlarged ends is an eccentric faced roller, which is re-
volved by means of a handle attached to one end.
This roller is adapted to engage and operate in con-
junction with an anvil, circular in form and provided
with an eccentric face intersecting its circular bearing
face. The anvil is placed immediately under the roller,
and is designed to enable the operator to take up any
possible wear of the roller resulting from continual
use. With this form of anvil the teeth will be swaged
with a more or less concaved surface. When it is de-
sired to keep a square front on the teeth, the anvil
shownin Fig. 4, having square sides, is employed. The
platesare drawn toward each other to make the ser-
rated jaws take firm hold on teeth of varied thickness,
by means of a right and left hand screw, which enters
correspondingly threaded apertures in the plates, and
is operated by a handle.

‘When the swage is once adjusted to accommodate
the saw to be swaged, it will remain stationary until
every tooth has been operated upon, except the slight
movement necessary to adjust the free end to or re-
move it from a tooth. The roller and anvils are inter-
changeable, and can be readily adjusted to work upon
either side of a tooth, and can be made in sizes to work
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WARD’S IMPROVED SAW SWAGE.

successfully upon any ripping saw, from band to circu-
lar. The tooth enters between the roller and anvil
when the handle is given a third or half turn to swage
the tooth, which is then released and the next one
placed in position.

This invention has been patented by Mr. Clarence
‘Ward, of Haring, Michigan.

B

The Discoverer of Anthracite Coal.

" Anthracite was discovered in Pennsylvania in 1790,
by Nichoias Allen. This Allen, according to the stories
and traditions that have been handed down about him
must have been a kind of American Rip Van Winkle.
He had come down from the Lake Champlain lumber
region, and opened an inn on the summit of the Broad
Mountain. For a time he led a wandering existence,
hunting, fishing, and lumbering, while his wife attend-
ed to the wants of thirsty travelers. In one of his
hunting excursions he camped out at the foot of the
Broad Mountain, at a spot where a coal vein cropped
out, and, upon lighting a fire, was astonished at the
intense heat it threw off. He also saw that some of the
black stone had become red hot. He dug some of it,

and carried it home, when his wife,
more practical than himself, pro-
nounced it coal. They saw the coal
crop out in abundance, and visions of
fortunes that might be realized out of
it flashed through their minds simul-
taneously. So, disposing of their
effects, they loaded two large covered
wagons with the coal, and set out for
Philadelphia, with the intention of marketing it there
and discovering its true value. They drove along the
banks of the Schuylkill, sleeping in the open air at
night. At Pottstown three. of their horses died, and
the coal was dumped into the river. Wearied and dis-
heartened, the pair returned to the old place at the
suminit of the mountain, and shortly afterward Allen

laid his faithful wife to rest over the coal vein that
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proved their ruin, and turned his face toward the West,
where, after an uneventful career, he enlisted for the
campaign under Harrison, and fell at Tippecanoe.

it

CLOCK ‘'MOVEMENT FRAME,
This frame is so made as to permit of removing
either of the spring arbors, with their springs, without
disturbing the other portion of the movement ; or re-
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SANDMARK’S CLOCK MOVEMENT FRAME,

moving all the gearing on either side without disturb-
ing the central portion. The back plate is of the usual
description, but the front plate consists of five pieces—
a central part and two upper and lower side parts.
The latter are provided with apertures for receiving
the outer ends of the spring arbors, and are offset so
that the portions which overlap the central part and
the lateral parts of the upper side pieces may he secur-
ed by screws. By removing either of the lower side
pieces, the arbor and spring of the time or striking side
may be removed without disturbing the other part of
the movement. All the gearing upon either side may
be removed by taking off the proper side pieces.
The front plate may be removed entire after taking
off the nuts from the studs secured to the back plate,
and removing the pin from the stud passing through
the upper end of the center piece.

This invention has been patented by Mr. S. P.
Sandmark, of Ishpeming, Mich.

AUTOMATIC DANGER SIGNAL.

This invention, which has been patented by Mr. E.
E. Phillips, of New Castle, Pa., is more particularly
applicable to points upon the track that are not visi-
ble from each other, as at curves or tunnels. A train
approaching one end of a curve will display a sig-
nal at the other end to warn a train moving in the
opposite direction. The approaching train strikes the
head of a stem carried by a lever pivoted ‘to the wall
of a pit extending along the side of the track. This
depresses the short arm of the lever and raises the
long arm, in which a noteh is formed, soas to release
a spring strip fixed to a plate upon the bottom of
the pit. The spring flies forward to a vertical posi-
tion, carrying with it a rod fixed to an endless chain
whose upper length is thereby moved forward. This
movement of the chain imparts a rotary motion to
three sheaves, around which it passes. As the center
sheave is partially rotated, a lever attached to it is so

PHILLIPS’ AUTOMATIC DANGER SIGNAL.

moved as to draw down a slide and expose the lamp
in thesignal. The partial rotation of the third sheave,
at the opposite end of the line, operates a lever so as
to elevate a stem attached to it to a position to be
struck by the wheels of the train. When the train
reaches this point the stem is depressed, and a motion
the reverse of the first is given to all the parts of the
apparatus. In other words, the slide will be raised to
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hide the light, and the bar attached to the chain will
be carried back, thereby throwing the springinto en-
gagement with the notch in the first lever, which is
thus set so that it mmay be tripped by the following
train. The same system is applied to the other track.

Trains passing over the section of track protected by
the apparatus above deseribed would, in the absence
of a proper resetting mechanism, trip the parts, so that
as they left the section the signal intended to be dis-
played by trains passing in the opposite direction would
already be displayed. This difficulty is obviated in a
simple and effective manner by two transverse levers
pivoted to the ties, and which are so connected with
the chains that the latter are made to move in oppo-
site direction, so that as the train from the north leaves
the section, the mechanism is properly arranged to be
operated by the next train from the south. These
levers are shown in the plan view, Fig. 2.

ot

IMPROVED LOCK FOR FIREARMS,

The lock herewith illustrated is designed for double
barreled guns, although it has but one trigger. The
operation of the several.elements of the lock for cock-
ing, etc., is the same as in ordinary gun locks, so that
a description of these parts is unnecessary. The trig-
ger is arranged midway between two sears (shown en-
larged in the detached view), which are put in connec-
tion with the trigger by arms which extend from their
respective locks to the trigger upon which they lap. It
is evident that, on cocking the two locks, they will be
operated on by the irigger for firing at the same in-
stant, as the trigger will release the two sears from
their respective tumblers simultaneously, On cock-
ing the two locks, the sears and their arms are pushed
upward by the tumblers and retained half or wholly
cocked by the notches in the tumbler, in the usual
way. If only one of the locks is cocked, the pulling of
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the trigger will discharge but the one barrel, the un-
cocked lock being inoperative at the time the other is
in condition for firing. Both barrels may be simul-
taneously discharged, or either one singly.

This inve/ntion has been patented by Mr. Charles E.
Goodwin, of Saybrook, Ohio.

Recent Sale of Guinness’ Brewery.

" The Guinness Brewery, in Dublin, has recently been
converted into a stock company. While the colossal
size of this business is notorious, few would realize the
amount of money that would be put into the stock of
the new company. The subscriptions for stock were
received by Baring Bros. The scene at their office is
described aslittle short of a riot. Men literally fought
to get near the counter. Prospectuses sold freely at
half a crown and threeshillings apiece. Thestock was
divided into three classes—ordinary, preferred, and de-
benture—the premiums on which at this: sale ranged
from 67 down to 18 per cent. The capitalization had
been fixed at £6,000,000. On this sale the market value
rose to £8,610,000, or about $40,000,000. The actual
®alue of the stock and fixtures, beer on hand, manu-
facturing plant, and real estate was estimated at
£2,500,000, showing a public estimation of the value of
the *‘ good will ” at over £6,000,000, or nearly $30,000.000.
It is said that over one hundred millions of pounds
sterling of capital were offered to Baring Bros. The last
statement, however, is pronounced as open to doubt.

A
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Prior Publication.

The question was recently raised in England whether
the deposit of a specification in the German language
in the library of the Patent Office in such a way as to
be accessible to the public was such a publication as
to avoid a patent subsequently obtained in England.
In addition to the deposit of specifications and draw-
ings at the Patent Office, the fact had been duly an-
nounced in the Patent Jourual. Mr. Justice Chitty,
before whom the case came, held that the deposit
amounted to a prior publication. The true test, he
said, was whether the German specifications had been
so published in England as to become matter of com-
mon knowledge. The fact that they were not in Eng-
lish, he said, was immaterial, as German was a lan-
guage generally known,
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THE MILLER MANUAL LABOR SCHOOL OF ALBE-
MARLE, VA,

The traveler journeying west on the Chesapeake and
Ohio R.R., after passing through a rather desolate
country, begins to note signs of improvement in the
scenery. Gradually the pine trees grow fewer, and
soon a lovely country appears. Monticello, on the
right hand, its eminence crowned by the home of Jef-
ferson, is passed. A few miles more, and Charlottes-
ville, the county seat of Albemarle County, appears.
A mile beyond it is the University of Virginia, of
which Jefferson and Madison in their day were rectors.
On this railroad, and in Albemarle County, is situated
Crozet, five and a half miles from which is the Miller
Manual Labor School. )

It was founded by Samuel Miller, a native of Albe-
marle County, Va. He was born June 30, 1792. He
received a common school education. After a few
years passed in teaching, he engaged in mercantile
business in Lynchburg, Va., and wasso successful that
in the course of a long life he acecumulated a consider-
ablefortune. Hischarities and gifts during hislife were
very great. He was a benefactor of the Lynchburg
Orphan Asylum and the University of Virginia. To
the latter institution he donated $100,000. But his
greatest bequest was devoted to the establishment of
a school for poor children of his native county.

On the 1st day of April, 1859, he signed his will, leav-
ingin it a large legacy to be "devoted to this end. On
March 27, 1867, he died, and was buried in the grounds
of the Lynchburg Orphan Asylum, where a monument
was erected to the memory of the asylum’s friend.
Years of lawsuits were devoted to contesting the will,
but at last a settlement was reached.

An act was passed by the Virginia Legislature, and
approved February 24, 1874, establishing the school, and
Mr. N. M. Page, of Batesville, who had been sole ex-
ecutor of the will, then turned over to the Board of
Education of Virginia more than one million of dollars
to be applied to the school.

Our illustrations show some of the school buildings
and interiors, and give an idea of the size and extent
of the institution. A main building, that can accommo-
date 100 students, was first erected, at a cost of $100,-
000. To this two wings were successively added, in-
creasing the cost by $50,000. Other buildings were
gradually erected around this nucleus, additional land
was purchased, and machinery bought, until to-day
Albemarle County possesses one of the great technical
schools of the United States, and one in which the
modern feature of manual training holds a most prom-
inent place. The buildings stand in the midst of an
estate of nearly one thousand acres, held in fee simple
by the trustees.

The object of the school is to afford a thorough edu-
cation, literary and manual, to orphans and destitute
children of Albemarle County. To this seemingly
limited scope the trust fund, amounting to $1,276,-
438.49 in honds and securities, is devoted. The stu-
dents are selected by the district school trustees of the
. different school districts of the county. The course of

studies includes a primary, an intermediate, and an
academic division, covering seven years. All the or-
dinary branches are taught to the students, inclnding
languages and science. But the manual training is the
distinguishing feature.

Every student, before receiving the diploma of the
school, has to work for three years in the shops, unless
a satisfactory equivalent can be established. At the
age of 15 their work begins, if their ad vancement in
general studies is sufficient. The first year is devoted
to wood work. Carpentry, turning and ecarving, the
preparation of wood by seasoning, gluing, veneering,
the care of woodworking machinery, and the prepara-
tion of wood filling, all come in this department. The
first branches of woodworking fill the first year’s time
in the shop. The final work in wood is done later.
One of the illustrations, from a phntograph of the inte-
rior of this shop, shows well how complete is the equip-
ment of the department.

In the second year, iron work and technical drawing
are taught. Two views are given of the iron shop.
The excellent character of the machines is well shown
in them. The instruction proceeds from chipping and
filing up through serew machine work, drilling, speed
lathe and engine lathe work, to planing and black-
smithing.

Sensibly enough, blacksmithing is named last, as it
yields to few mechanical operations in the element of
manual skill applicable to it. This course runs’into
ang is prolonged into the third year. The making and
tempering of all the tools isincluded. Steam practice,
brass work, finishing work in wood, and technical

~drawing are also included in the third year.

Steain is supplied by four forty horse power boilers.
The boiler house adjoins the work shop. There the
practice in steam working is acquired. The two build-
ings are shown in the cut. A 25 horse power Corliss
engine, built by Harris, shown also among our illustra-
tions, is used to drive the machinery. An Edison 400
light electric plant supplies light for the buildings.

Besides the branches described, othersare included.
Printing and telegraphy are taught as practically as
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are the other branches. The catalogue of the school is
printed by the students, and is a most creditable spe-
cimen of typography. Surveying, electrical and civil
engineering, agriculture, and horticulture also come
within the curriculum. The agricultural department,
it is hoped, will soon be as well equipped as the me-
chanieal one. A

The steam laundry, a building in which some of the
features of the Old Dominion architecture can be
traced, is also shown among the illustrations. The
chapel is seen in the center of the page, a plain yet
impressive room. Here services by clergymen of dif-
ferent denominations are delivered, the denomination

changing fromm Sunday to Sunday. Music and congre- |

gational singing are elements. A library opened daily
for the drawing out of books is also provided.

Every second week, evening entertainments are held
in the parlor, in which pupils and officers of the school
with their families participate. These give a home at-
mosphere to the place, and tend to create a feeling of
friendship between teacher and pupil.

Recently a girls’ school has been started, but is sepa-
rated from the male division. Manual training is a
part of the course in it also.

The growth of this school, with its extraordinary en-
dowment, one of the largest in the United States, has
been rapid. It started with thirty-three. students on
the roll in the term of 1878-79. Now, in addition to the
pupils in the girls’ department, still limited in numbers,
some two hundred students are in attendance.

The restrictions as to the appointing of students
seem almost a subject of regret. Albemarle County has
not a single large city in it: its entire population
(32,618, census of 1880) is about half that of New
Haven. Yet the benefits of an endowment large enough
to be the basisfor one of the great schools of the world
are confined to this small region.

By it Virginia is awarded the distinction of being a
leader in the educational field. In view of this great
bequest, added to his other gifts, Samuel Miller is justly
named Virginia’s greatest benefactor.

What a Western Farmer Saw in the East,

A Western farmer, who lately took a trip East, writes
as follows to the Country Gentleman:

The first thing to impress me when going from the
West to the East is the economy of land in the East.
In the West, and even in Illinois, we give everything
an abundance of space in which to grow. We often
have, for example, the space of a rod between the crop
and the fence. If the crop wants to spread itself, we
propose to gratify it without straining the fence. The
great fertility of our Western land may make this neces-
sary, you know. Our orchard trees are planted wide
apart. East they seem to be crowded against the build-
ings or against the fences. Many more ornamental
trees have been planted in Illinois than in New York.
Is this because land is so valuable in New York, or be-
cause our bare prairies make us love trees the more ?
But we might well learn of our Eastern brethren in the
economy of land.

In one way, however, the Eastern farmers are waste-
ful of land: they make the fences as crooked as the
ways of a politician—to suit some slight conformation
of the ground, to avoid passing over a small brook, or
what in some cases appeared to me could be only a de-
sire to make the fence as crooked as possible. Now,
geometry demonstrates that ‘‘a straight line is the
shortest distance between two points.” It wouldecono-
mize both fence and land to make the fences straight ;
and the fields would be easier of cultivation. Cross
fences, at least, could be straightened. Where the
boundaries of farms are crooked lines, why not cut off
a rod here and arod there, and make the boundary line
straight ¢ For that matter, while we are speaking of
economy in fencing, why not have no fences, as in the
West ? The old commmon law was right ; a man should
fence his own stock in, and not all the world’s out ;
and if this should now prevail, one-fifth of the fenec-
ing we now have would answer, and we would not at
all be inconvenienced, either.

Shall I offend the pride of my Easternreadersif I
say that Illinois has better farm dwellings than New
York or Pennsylvania ? It is true. Compare the best
parts of the States, and we can beat you on houses.
But you Easterners beat us on barns ; and you beat us
further than we beat you on houses. In barns and all
outbuildings, you are far ahead of Illinois—of course,
further ahead of Nebraska or Kansas. Iliketolook at
the barns in the best part of New York or Pennsyl-
vania, they are so large and substantial and neat. I
believe the barns are neater and better kept than the
dwellings. Not long since I visited an Illinois farmer
who had his own waterworks and gasworks, having
water and gas in all parts of his large and very hand-
some four-story brick and stone dwelling. His barns
were large ; but they were of boards, had never known
paint, and there was litter and manure about them, I
could not help but contrast them with the neat Eastern
barns, in which I could see the cattle eating. Think
of us, or a Nebraskan or a Kansan, putting cattle in
a stable in summer! It would pay a Western farmer
for the trip to go East and study only barns and sta-
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bles. He would then realize how much feed he wastes,
how much he loses by exposing his animals, and how
much manure he might get on his land.

In the West much more farm machinery is used than
in the East. It causes a Westerner to laugh to see small
grain being cut with a *‘dropper” or aself-raking reaper;
and he cannot refrain from laughing heartily when he
sees grain being cut with a cradle. I do not think that
one Nebraskan in a thousand would cut grain with a
cradle; he would lose the grain first. Nothing short
of a self-binder will answer ; and then we put on five
horses, and cut and bind twenty acres a day. Six
years ago I cut 147 acres in one week, and didn’t work
in the dark or on Sunday either. True, I used ten
horses, two sets of five, but that was because the
ground was so soft I would mire down it I didn’t drive
fast, and several times did it anyhow.

We don't cover corn with a hoe. We plant from
twenty to thirty acres a day with a self-dropping two-
horse planter. We raise the hay on the wagon with
horse power (but pile the hay out of doors, sad to say) ;
ride when we plow or harrow, or plant or sow, or reap
or bind ; and thrash by steam. In great part this is
because of our smooth, level land, free from stones and
stumps—but in part because we are more enterprising.
(Fact.) The Eastern farmers are more wedded to old
ways. They look at a dollar longer before they spend
it for some improvement, and likely put it back in
their pocket when they have finished looking at it.
Take the matter of tile draining, forillustration. When
Ohio farmers found that it paid to tile-drain, they put
down tile liberally. Now the craze has struck Illinois,
and Illinois fafiners are planting tile as they would
corn.

We have found it cheaper to make the wind pump
our water than to do it ourselves; and the wind is do-
ing a big lot of work of that gnrt. Get across the Mis-
souri River, and a well without a wind pump above it
is a curiosity. The wind kicks over the traces some-
times, and distributes houses and cattle around in a
very annoying manner; but generally it works well
and boards itself. My Eastern readers imnay claim all
the credit for Western enterprise by saying that West-
erners are emigrants, or descendants of emigrants,
from the East. Thisisabout true. The man that pulls
up stakes in the East and goes out to Kansas or Ne-
braska must have considerable enterprise and go-ahead-
itiveness. And this does more than crop out in hisnew
home—it expands.

I find that a great many Eastern people fancy that
we raise mostly serub cattle in the West. A trip West
would change their notion. One of the surprises tome
when I made my Eastern trip was that the cattle in
New York were no better than the cattle in Illinois. I
expected to find them better. Taken as a whole, New
York has better dairy cattle than we, though Illinois
has as good dairy cattle as any. In beef cattle we are
ahead of the East—further ahead than they are of us
in dary cattle. In the West the cattle are not quite so
good as in this middle territory ; but there the scarcity
of cattle is more apparent than the poor quality. And
this is true of all stock. Even the ranchmen are now
using full-blood males, some ranch owners buying
Hereford, or Short-Horn, or Polled-Angus bulls by the
hundred. You care for your farm animals far better
East than the Westerners do—better than we do. This
is not because of our ignorance or cruelty, but because
many in the ceentral part, and nearly all in the West,
are paying for their lan¥l yet, and good barns and sta-
bles will come as soon as we can get to them. But obser-
vation, and especially conversation with those farmers
who get on the ttains, convinces me that raising serubs
can be set down against the East rather than against
the middle section, or even the West.

‘We farmers should travel more. The Westerner can
learn much of the Easterner, and the Easterner can
learn just as much of the Westerner. The Westerner
will be impressed that the forte of the Easterner is Yo
save; the Easterner will think that the forfe of the
Westerner is to make. If the enterprise of the one
could be combined with the economy of the other, both
would be richer. If the Westerner goes East expecting
to find every farmer highly intelligent, as I did, he will
befooled. If the Easterner goes West expecting to find
every person ignorant, he will be worse fooled. No
State in the Union can show more college graduates to
the square inch than Kansas. There is more planting
in themoon in the East than in the West, and more
coins put away in socks; but in the West we are apt
to spread our planting over eighty acres of earth when
it shoul@d be only forty, and to buy land when we have
nothing in our socks but holes. JOHN M. STAHL.

Quincy, I1L

-_— e e

IN Rochester, N.-Y., on the 20th of November, 750
out of the 950 customers of the Bell telephone declined
to use the instruments any longer, on account of the
exorbitant charges; and they are now casting about
for instruments that be supplied at cheaper rates.
Here is a good opening for the House telephone, in
which is found the ‘‘ undulatory current ” of the Bell
system. The original patent of House has expired, and
is free to the publie.
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IMPROVED WHEEL BORING AND FACING MACHINE,
The illustration represents a 42 inch, very powerful
car-wheel boring machine. It is provided with a light
lifting tackle, to raise the wheel and place it in the hori-
zontal chuck, which revolves in the bed piece. The
boring bar stands vertically over the center of the
chueck, and has a cast steel rack, to which the feed is
imparted by a worm motion with a friction cluteh, the
cut varying from one-tenth inch to one-fourth inch.
The bar is counterweighted, and can be instantly raised
and lowered with little effort. The point of it is steel
fitted in a taper socket for carrying the cutters. The
hubs of the wheels are faced by a horizontal cutter bar,
provided with an independent feed motion, and capa-
ble of being run close to the framing while the wheel is
being placed in the chuck. The machine weighs 9,300
pounds.
McKechnie & Bertram, of Dundas, Ontario, are the
makers.—Engineering.

-

A NEW SYSTEM OF MANUFACTURING METAL TUBES.

An account of a remarkable system of making cop-
per tubes, illustrated by specimens of the work done,
was given at the recent meeting of the British Asso-
ciation, by Mr. James Robertson, of Glasgow, in a pa-
per read by Mr. Ralph Heaton, of Birmingham, in
whose works the system is adopted. Mr. Robertson
calls the principle involved in his system the ‘‘ cross
surface motion frictional contact of solid bodies.” We
need not reproduce Mr. Robertson’s paper, as, having
seen the machinery at work in carrying out the process,
we may, perhaps, describe more briefly what is meant
by the above, and then leave our read®rs to employ
their own nomenclature. The essential feature is the
application to tube-drawing mandrels of the compound
motion which any one gives to a cork when it is pulled
out by a slightly twisting movement, or
of the partial rotative movement given
to, say, a wheel when it is being pushed
on to a shaft upon which it fits tightly.
The same prineciple had previously been
employed by Mr. Robertson as a means
of making pistons and piston and slide
rods move more freely than when the
pull or push imparted to them caused
them to move only in the direction of
their axes, and not to rotate upon them.
The same principle has recently been em-
ployed by Mr. Wicksteed for the rotating
pistons in his autographic testing appa-
ratus.

The difference between the force neces-
sary to slide a gland along a rod when
the rod is fixed and when it is rotated at
a hundred or so revolutions per minute
has been found by Mr. Robertson to be
something like sixty times, and the force
necessary to pull a bulb-ended mandrel
through a tube is said to be from sixty to eighty times
more when pulled in the ordinary way than when ro-
tated at the same time that it is pulled. According to
Mr. Robertson, the greatest saving of power seems to
be effected when the movement in a rotative sense of
the surface concerned is about equal to its linear axial
advance. The rotating mandrel has been adopted for
drawing welded tubes, and it is found that by rotation
the mandrel is at the same time prevented from heating
to any material extent, and that a tube which previ-
ously required two heats can now be made in one.
This causes a saving in mandrels, and we are informed
that the higher the speed the less the heating of the
mandrel for given work, and a mandrel of proper form,
if rotated at about 4,500 turns per minute, may be

made direct into thick *‘shells” forlarge orsmall tubes.
The ingots are from 4 in. to 7 in. diameter, and by
means of a small mandrel a hole may be, and often has
been, forced into one of these smaller sizes; but by
making a small hole through in the first instance in a
special machine, the mandrel enlarging the hole from
say 1in. to 3'5 in., may be pushed through theingot at
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the rate of from 6 in. to 9 in. per minute, and even a foot
per minute, a current of oil being maintained through
the hole and the mandrel rotated at about 20 revolutions
per. minute and pushed with a pressure of about 50 tons.

The engravings below, Figs. 1, 2, 8, 4, 5, show a ma-
chinefor the purpose of convertingingotsinto ‘ shells,”
and Figs. 6 and 7 show enlarged views of the ends of the
mandrel ; Fig. 6 being as used up to about 4°5 in., and
Fig. 7 as used for sizes up to 6 in. and 7in. These man-
drelsare rotated in the opposite direction to that which
would be necessary if they were reamers. They are
made of steel, and for the larger sizes ordinary Bes-
semer steel is found to be ‘the best adapted for
the work and to stand the hardening. Reference to
the engravings will show the mandrel at C carried by

before the water bearing for the plunger was adopted.
The plunger revolves, and is brought back to the small
plunger, K, head, L, and wheel and chain gear seen in
Figs. 2 and 4. Theingot, B, is held in the containing
shells, A, by the gripping pieces, S S, the container
holder being a very powerful casting, A A, in which
the inclined surfaces of the two halves of the container
fixed themselves and the ingot, as seen in the plan. As
soon as the ingot is operated upon by the mandrel it
commences to elongate, and a 2 ft. ingot will come out
of the container after it has had a 35 mandrel forced
through it, there previously being only a 125 in. hole,
as a 4 ft. shell. When the shells come from this ma-
chine they pass to tube-drawing rolls, in which they
are drawn out upon a rotating mandrel.

This process is in course of development, and will no
doubt work some great changes in the present meth-
ods of tube making. It isexceedingly interesting as a
metallurgical process, and would have delighted Tresca
[could he have seen it. As may be expected from what
i we have said as to the rate at which the copper ingot
{has to make up its mind to change its form, a hard
3a.nd bad ingot will not stand the first process, but those
which do stand it—and they are nearly all—
have thereafter a comparatively comfortable
time in the succeeding drawings which follow
the annealing after the first. The surface
sometimes shows that the ingot has been heav-
ily dealt with, but a light cut is run over the
shells in a lathe at a high speed, and this sur-
face defect, when it exists, is removed at very
low cost, and the result is thatsplendidly sound
and strong copper tubes are the result, es-
pecially adapted, owing to the way in which
the metal is compressed, for calico printing
rolls, as well as for the purposes of large and
medium size copper pipes for general steam
purposes.—The Engineer.

AnInternational Telephone Exhibition,

The Belgian Society of Industry and
Engineering will open an international
exposition on Jan. 9, 1887, at the Palais
de la Bourse at Brussels. The design is
to have as complete an exhibition as pos-
sible of all the apparatus for transmitting
articulate speech, and to show what pro-
gress has been made since the first con-
ception of the telephone. The exposition
will comprise telephones, microphones,
radiophones, phonographs, also the ap-
plications to which these may be put,
central telephone systems, telephone sta-
tions, ete., conductors, and methods of
insulation.

All the new inventions in this particu-
lar line will be shown by means of models,
apparatus, plans, or diagrams.

A complete library on the subject of telephones will
be connected with the exposition. The exhibition will
last for five weeks, and those intending to enter should
give notice to the directors through the secretary,
Mons. Ch. Legrand, Brussels, before December 1,

——— et
A Ton of Coal,

“There is more in a heap of coal than most persons are
aware of. Besides gas, a ton of gas coal will yield 1,500
pounds of coke, 20 gallons of ammonia water, and 140
pounds of coal tar. Destructive distillation of the coal
tar gives 69'6 pounds of piteh, 17 pounds of creosote, 14
pounds of heavy oils, 9 5 pounds naphtha yellow, 6°8
pounds of naphthaline, 475 pounds of naphthol, 225
pounds of alizarine, 2'4 pounds of solvent naphtha, 15
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NEW MACHINERY FOR MANUFACTURING METAL

forced through a white hot billet of steel 1 foot in
thickness so rapidly that the mandrel may be held in

the hand when withdrawn.

The application of the invention of Mr. Robertson
has been developed in the works of Messrs Heaton, of
the Mint, Birmingham, where cast copper ingots are

the spindle, D, and rotated by the wheel, F, driven by
a pinion, G, which slides on the shaft, H. The man-
drel is forced forward by the plunger, J, which is press-
ed by water forced into the cylinder containing it by
special pumps,.no system of step bearing being suf-
ficient for the purpose, although everything was triedl
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pounds of phenol, 12 pounds of aurine, 1'1 pounds of
aniline, 077 pound of toludine, 046 pound of anthra-
cine, and 09 pound of toluene. From the last named
substance is obtained the new product known as sac-
charine, which is said to be 230 times as sweet as the
best cane sugar.—Iron.
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COLLISION BETWEEN THE NETHERLAND STEAMER
WAESLAND AND A LARGE WHALE.

The Netherland steamer Waesland, 3,500 tons, which
left Antwerp on the 11th of July last, and arrived in
New York July 27, reported that at noon on the second
day a whale was seen floating on the water directly in
the vessel’s course.

No attempt was made to avoid the animal, as the
natural impression was that it would get out of the
way of its own accord. It declined to move, however,
being fast asleep most likely, and the steamer’s sharp
iron bows struck full and fair about midway of its
length.

There was a perceptible shock to the vessel and an
immediate checking of her progress. Passengers and
deckhands ran forward to see what was the cause of
the trouble, and found that the whale was fully 80 feet
long, had been cut half way in two, and lay dead and
fast, caught on the bows.

It was necessary to stop the ship and back off to dis-
engage the carcass, which, when freed, drifted astern.

Scientific dmerican,

that is, to the action of carbonic acid gas, the pyro-
fuxin is not precipitated, but remainsin solution. The
patented preparation of pyrofuxin is made as follows :
Pit or bituminous coal, which contains at least 5 to
10 per cent of pyrofuxin, is broken up info lumps of the
size of nut coal. By repeated boiling in a solution of
caustic soda, the pyrofuxin is extracted. The solution
of pyrofuxin, still impure, is allowed to stand for a
time. The solution is then poured off, and all remain-
ing alkali isremoved from the combination by passing
through the solution carbonic acid gas. The liquid
thus obtained has a specific gravity of 1025 to 1030,
and holds in one liter ten to fifteen grammes of pyro-
fuxin in solution. Only a very few kinds of mineral
coal yield pyrofuxin, but where it does occur the
coals are abundant. The best raw material is the
leat or paper coal of central Russia, with a yield of
18 per cent, and also several bituminous coals in cen-
tral Europe.

After the extraction of the pyrofuxin, the coal re-
mains combustible, and may be used as fuel.
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sized bands of leather tanned by alum, tannic acid,
and pyrofuxin,. and taken from like parts of the
hides. These hides were also alike in the raw state.
The following results were yielded: For pyrofuxin
sheepskin, twice to three and one-half times the maxi-
mum weighting of bark tanned sheepskin, and four
to five times the maximum weighting of alum tanned
sheepskin. Since the discovery of this tanning ma-
terial, two processes, differing from those customary
in tanning leather, have been found out, which can
beused in the production of all very durable leathers,
and practical application will no doubt modify even
these procedures.

Tanning by pyrofuxin is simple, and needs no new
appliances.

As compared with bark tanning, the cost of tanning
material is lowered about 25 per cent. The marked
saving of time in the production of a really excellent
article assures for this new tanning material and the
new ways of tanning a bright future. The present
wide extension of the tanning industry increases

None of the officers of the ship had ever witnessed a
similar occurrence, although it is by no means an un-
heard of one. Ships have struck sleeping whales be-
fore, and on several occasions have suffered damage
from the collision.

A New Mode of Tanning by Means of Pyrofuxin, a
New Tanning Material from Bituminous Coal.

Pyrofuxin, a new substance contain€d in nearly all
pit and bituminous coals, discovered and brought
forward by Professor Paulus F. Reinsch, of Erlangen,
Bavaria, seems, without doubt, to be one of the most
powerful, effective antiseptics, that is, preventives of
fermentation, of which we have knowledge.

In its antiseptic power lies the extremely intense and
rapid tanning property of pyrofuxin, an effect which
renders it useful in the production of leather. On the
contact of pyrofuxin with those skin and muscular tis-
sues which undergo decomposition, pyrofuxin com-
bines with them with such an intensity that, after
lying a long time in water, neither decomposition nor
extraction of the pyrofuxin results.

In a dry condition, pyrofuxin is a fine, non-tri-
turable substance, without taste or smell, insoluble in
water, not poisonous, and in appearance like catechu.
In caustic ammonium potash or soda solutions, wet
pyrofuxin is very soluble, and forms a deep dark
brown homogeneous liquid ; on exposure to the air,

-
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The intense action of the pyrofuxin shortens the
process of tanning leather very considerably.

Taking the time of tanning with pyrofuxion as 1,
alum requires 14, tannic acid 28. That is, for alum
tanning, 14 times as many days are required as for
pyrofuxin ; for tannic acid or bark tanning, 28 times
as many days are required as for pyrofuxin tanning.

Under the microscope, the structure of pyrofuxin
tanned leather is seen to differ very essentially from
alum or bark tanned leather. The felt structure of
the corium is finer in fiber, more closely interwoven,
but with a sharper definition of the fibers. The epider-
mis is harder, and yet more elastic. From this pe-
culiarity of structure in the leather tanned by pyro-
fuxin, it is readily seen that a most excellent article is
produced, while the epidermis is harder thanin alum
and bark tanned leather. Still it is not brittle. Fur-
thermore, raw material of comparatively low value, as
sheepskin, for example, is changed by pyrofuxin tan-
ning into a product much better and more valuable
than by the processes with alum or bark. Pyrofuxin
sheepskin has been already practically used, and has
stood the test as upper leather, both in the making
and the wearing.

The absolute firmness of leather, in other words, the
maximum stability of the fibers after the application
of certain weights, is a gauge of the quality of leather.
Experiments were made in placing weights on equal
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markedly the demand for tanning material, and from
year to year new tanning stuffs are placed in the
market, which in reality are simply new editions of
old works, and only differ relatively in price and effect.

A tanning material absolutely new and also valua-
ble will of course bring with it new ways of doing.
If he would not be left behind, the tanner must make
use of the advance of technical chemistry, and em-
ploy a tanning stuff which, without transplanting the
old stuff, still offers greater advantages.—Frankfurt on
thé Main Ledermarkt.

[The foregoing account of the great efficiency of an
alleged new tanning material is somewhat similar in
its tone to others that we have met with in German
technical journals during several years past, from any
one of which it might have been inferred that German
tanners were making substantial advances on old-time
methods of producing leather. 'We have no other prac-
tical evidence, however, that such is the case, about
the only great improvements in leather making for
a long period, according to general acknowledgment,
having been in the line of mechanical appliances for
saving time and labor, in which this country has con-
spicuously held the foremost position. The field of
chemical investigation in regard to tanning is one which
American inventors and experimenters seem to pay

little attention to.—ED.]
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Progress of the Birmingham Compressed Air Power
Scheme,

Mr. J. Sturgeon, the author, pointed out that,
although each 1,000 horse power at the central station
may only produce 500 effective horse power at the
users’ engines, it will displace fully 1,000 horse power of
small boiler plant, furnaces, chimneys, etc., and the
same engines can be used with compressed air as with
steam. The centralization principle enables engines
and boilers to be used of large power, with all the mod-
ern improvements, such as high pressure, triple expan-
sion, gas firing, ete. At the pressure proposed (45 1b.),
the air-driven engines will indicate from 30 to 65 per
cent of the power developed at the main engines, ac-
cording to the mode of using the compressed air.

According to the investigations of Sir F. Bramwell
and Mr. Piercy, on behalf of the Birmingham corpo-
ration, the present consumption of fuel in small en-
gines of from 4 to 25 horse power varies from 36 1b. to
815 1b. per horse power per hour; and as it is estimated
that compressed air power would reach the consumer
at an expenditure of from 5 1b. to 23 1b. fuel per horse
power per hour, a saving of from 700 to 400 per cent is
effected. The works will be situated on land fronting
Garrison Lane. The first portion is laid out for the
erection of fifteen engines of 1,000 horse power each,
to be worked by Lane’s patent boiler and Wilson’s gas
producers.

As the company have already received applications
for over 3,300 horse power, they have entered into con-
tracts for the completion of 6,000 horse power at the
central station before May 31, 1887. The mains willall be
of wrought iron, laid in concrete troughs
near the surface of the road, so that they
can be easily got at for examination and
repairs. They will vary in size from 24
down to 7 inches. Valves will be provid-
ed, by which, in case of damage to any
portion of main, that portion will be
automatically stopped off from the rest
of the district, so as not to interrupt the
general service. The compressed air will
be sold to users at a price per 1,000 cubic
feet of air of a standard pressure of 45
1b., measured by a meter so constructed
as to register the volume delivered at the
value of the standard pressure, independ-

—)

IMPROVED AUTOMATIC CABLE GRIP.

This grip consists essentially of two levers pivoted so
as to form short and long arms. Upon the end of each
short arm is logsely mounted a grooved pulley, and to
the ends of the long arms are attached ropes or chains
that pass around a sprocket wheel on the lower end of
a vertical shaft located on the end platforn of the car.
This shaft is provided with the usual hand wheel, by
means of which the levers may be operated. Placed
opposite, but not in a direct line, to the movable pul-
leys are two others, similar in every respect, except
that they have no movement toward or from the cable

ently of any variations there may be in
the main pressure. The meter consump-
tion of the various users will be registered
in the gross on a dial at the central works
by electric apparatus, so that any waste
or misuse of the air can be at once dis-
covered and prevented. Compressed air can be used
for all purposes for which steam is employed, except
heating. Air, on the other hand, has the advantage
over steamn that it is available for refrigeration.
How to Make Phosphorescent Materials,

The sulphate of calcium, which is remarkable for its
violet phosphorescence, and forms the basis of some
luminous materials, has been analyzed by M. A. Ver-
neuil, who finds it to contain monosulphide of caleium
37 per cent, lime 50 per cent, sulphate of lime 7 per
cent, carbonate of lime 5 per cent, with traces of silica,
magnesia, phosphates, and alkalies. He also finds
that it is a coguiile shell which furnishes the lime used.
M. E. Becquerel has made extensive researches on these
luminous powders, and M. Vefeuil has more recently
followed up the subject. He gives the following pro-
cess for preparing what he considers the most beauti-
fully phosphorescent matter known. Twen-
ty grammes of lime from the Hypopus vul-
garis shell, calcined, is pulverized and inti-
mately mixed with six grammes of sulphur
and two grammes of starch. To this mix-
ture is added drop by drop a solution con-
taining half a gramme of subnitrate of bis-
muth, 100 cubic centimeters of absolute
alcohol, and some drops of chlorhydric acid.
When the most of the aleohol is evapo-
rated by exposure to the air for half an hour,
the mixture is heated in a covered crucible
for twenty minutes to a clear cherry heat.
This temperature is obtained easily by wood
charcoal or a Perrot gas furnace. After pul-
verizing the mass, it is again calcined at the
same temperature for a quarter of an hour.
If not too strongly heated, the product ob-
tained is small grained, lightly agglomerat-
ed, and easily crumbled. A new pulveriza-
tion is to be avoided, as it tends to diminish
the phosphorescence. The addition of sul-
phides of antimony, cadimium, mercury, tin,
copper, platinum, cranium, zine, molybde-
num, produces a variation in the color of
the light, which varies from yellow green toblue green.
Manganese produces an orange tinge. Sulphides of
cobalt, nickel, iron, and silver diminish the phosphor-
escence.

———— e P

THE first use of a locomotive in this country was

in 1829.

pulleys are so placed that they will also act to support
the cable. The pulleys are not subjected to great con-
tinuous strain, since they merely serve to start the car,
the jaw then sustaining all the strain. The holding
power of each pair of pulleys is practically augmented
by reason of their being placed at such an angle with
the cable as to slightly bend it. One of the engrav-
ings shows the grip arranged upon a vertical frame,
secured to the bottom of a car, and passing through the
slot in the ordinary trench, while the other shows the
grip placed horizontally and attached directly to the
car bottomn.

Further particulars regarding this invention can be
obtained from the patentee, Mr. George Muller, of
Hoboken, N. J.

—_— e r-—
LATHE FOR TURNING SPIRALS,

This machine is adapted for cutting spiral twist
mouldings or forms on the exterior surfaces of turned
work, such as stair balusters, newel posts, and the
like, whether it be cylindrical, or tapering, or curved,
and irrespective of the diameter or length of the
work. The frame of the machineis made with a verti-
cal front, to which the face piate is.fixed. Fitted snugly,
but movably, to the face plate is a frame, in which
is journaled the spindle carrying the cutters, which
may be formed to work beaded, fluted, or other forms
in spiral twists of any pitch on balusters or posts.
The spindle may be set at any desired angle with the
horizon by turning the frame, but the cutters will
always operate at the center or axis of motion of the
cutter frame. The spindle is driven by a belt pass-
ing over a tightener, and leading to tight
and loose pulleys on ashaft driven in any
convenient way. The main workbed of
the machine is fixed to brackets secured
to the main frame, and the carriage hold-
ing the head and tail stocks islaid loosely
on the bed. The tail stock may be freely
swung on the bed to carry the work to
and from the cutters, and, at the same
time,. the carriage is free to be moved
along the bed, to feed the work along in
front of the cutters. The head stock is
fixed to the carriage, while the tail stock
is adjustable along the carriage to ac-
commodate the length of the work. In
the head stock is journaled a live spindle,

MULLER’S CABLE GRIP FOR ELEVATED ROAD.

which passes between each pair. Placed between each
set of pulleys is a gripping jaw, formed of one immova-
ble and one_1movable plate, both of which are longitu-
dinally grooved along their facing edges to receive the
cable. The movable jaw isoperated by the two levers,
but it is not moved sufficiently far to secure a grip
until after the pulleys have firmly taken hold.

It will be seen from this construction, the extreme
simplicity of which is apparent, that when the pulleys
first come in contact with the moving cable, they will
turn on their spindles until the pressure exerted by the
levers is enough to clamp the cable, which will then
carry the car along with it. The further movement of
theleverscausesthe jaw to firmly grip the cable. There
are thus two separate holding forces brought to bear
upon the cable—the first a rolling contact between the
rope and pulleys, and the second a direct grip of the
jaws. It will also be seen that when the gripping jaw

SIMAONNNY

WO00D’S LATHE FOR TURNING SPIRALS.

is released, the pulleys will grip the cable sufficiently,
allowing the car to travel at a less speed than that of
the cable, at the will of the gripman, which at times is
necessary in a crowded thoroughfare, to avoid aceci-
dents. This combination prevents any excessive wear
on the cable, and at the same time forms a reliable and
easily operated grip. When the grip is open, the lower

© 1886 SCIENTIFIC AMERICAN, INC

N which holds one end of the work. On
AN the inner~end of a shaft journaled at

right angles to the spindle is fixed a
beveled pinion, which meshes with a gear
fixed to the head block. At the outer end
of the shaft is a hand wheel, by turning which, motion
is imparted to the spindle and its connected parts.

On the spindle are placed two beveled pinions, either
of which may be engaged by a gear fixed to a vertical
shaft journaled to a cross bar of the head stock, and to
the lower end of this shaft is fixed a gear wheel, which
engages with a rack bar held to the bed in such a man-
ner that it may be adapted to engage gear wheels of
different sizes, to govern the speed of rotation of the
spindle and work, in accordance with the diameter of
the work and the pitch of the spiral mouldings to be
cut. Operating the hand wheel with the right hand
causes the work to be turned and the carriage to be
moved forward, while the left hand is free to press the
work to the centers by pushing the carriage inward.

After the first spiral cut has been made in the work,
from the head stock toward the tail stock, the carriage
is swung backward to carry the work away from the
cutters, when a dividing wheel on the spindle
is turned around a distance of one or more
notches and held by a latech. The work is
then fed along the cutters for making the
second spiral ; this is repeated as many
times as may be necessary to go around the
work. It will be seen that spirals may be
cut upon tapering work for the whole or
any part of its length, and upon cylindrical
or curved work. By properly arranging the
cutter spindle and turning the hand wheel
in the reverse direction, left hand mouldings
may Be cut.

This invention has been patented by Mr.
George Wood, of 4724 Main Street, German-
town, Philadelphia, Pa. Further particu-
lars may be obtained from the inventor or
from Mr. William Hacker, of 170 Wistar
Street, same place.

e

Government Payments for Oil,

The Treasury Department has awarded
contracts for supplying oil for the use of
the lighthouse service as follows : For min-
eral oil, to the New York Refining Company, at 6 35-100
cents per gallon; for lard oil, to be delivered at the
depot on Staten Island, to Armour & Co., of Chicago,
at 50 cents per gallon ; for lard oil, to be delivered at
San Francisco, to Yates & Co., of San Francisco, at
54 cents per gallon. These prices are much lower
than formerly paid.
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THE COLOSSAL STATUES OF BAMIAN,

The existence of the great statues of Bamian has
been long known to Indian archaologists, but cor-
rect drawings of them, or reliable measurements, have
never been brought home till now. At last they have
been drawn and measured in a manner that can be de-
pended upon ; this isone of the many iimmportant results
of the Afghan Boundary Commission. Officers of the
Survey Department accompanied the Commission, and
they have been busy at work all the time ; the out-
come of this will be reliable maps of the region. To
carry out this, the survey officers have gone off on ex-
cursions in various directions ; last November, Captain
the Hon. M. G. Talbot, R.E., started, along with Cap-
tain Maitland, of the Political Department, on a sur-
vey route through the Koh-i-baba, or Paropamisus
range. They went eastward along the Heri-Rud val-
ley, from near Obeh, till they reached Bamian, a line
of travel over which almost no European had before
passed. Ferrier may perhaps have gone over a small
portion of it at the western end. It isto Captain Mait-
land that we are indebted for the sketches of these
great statues, as well as the remains of paintings on the
walls of the niches and caves.

Bamian is on the road between Cabul and Balkh,
where it crosses the Paropamisusrange. The situation
is high, being somewhere about 8,500 ft. above the sea.
The rock is conglomerate, or pudding stone, of which
there is a high cliff in the valley. In this, at an early
period, probably during the first centuries of the Chris-
tian era, Buddhist monks excavated caves. These are
in large numbers at Bamian—** extending for miles "—
but there are numerous groups of caves besides, extend-
ing northward, along the road as far as Haibak. Judg-
ing by the remains in the Jelalabad valley, these caves
would not be the only viharas or monasteries ; there
would be built structures as well. When Hwen-Tsang,
the Chinese pilgrim, visited Bamian, about 630 A.D.,
he states that there were 1,000 monks at it, and ten
convents. He describes Bamian as a kingdom ; but
now we only know the spot
from its caves and the
great statues, which are
remains of Buddhism, and
not, so far as is known, the
remains of anything like a
capital city of a kingdom.
There stand near to this
spot the ruins of an old
city, known as Ghulghula,
which was utterly destroy-
ed by Genghis Khan, in
the thirteenth century. He
gave the order that not a
soul was to be spared—
man, woman, or child—
all were to be slaughtered;
the order was fulfilled, and
the place has been a ruin
ever since. Ghulghula
may have been the princi-
pal city, of which Bamian
was only a sort of suburb.
This is confirmed by the
Chinese pilgrim, who states
that the statues were on
‘“‘the northeast of the
royal city.” Alexander,
in passing from Bactria to
India, crossed the Paro-
pamisus range either at
Bamian or near to it ; but
the historians who de-
scribe his doings give no
mention of the statues.
This is, so far, evidence as
to their non-existence at
the time. It isalsounder-
stood, as confirmation of
this, that Buddhism could
not have spread so far
northward at that early
date.

Hwen-Tsang, the Chi-
nese pilgrim, is the earliest
writer to mention the
statues. In later times,
they have been described
by travelers, who had
giventhem little more than
a passing notice. Among
these may be mentioned
Burnes, Mohun Lal, who
accompanied Burnes, Mas-
son, and Sir Vincent Eyre
—who was one of the pris-
oners in the first Afghan
war. The latest notice is
that of Dr. Yavorski, who
accompanied  Stoletieff’s
mission to Cabul in 1878,
and has published an aec-
count of the mission in
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Russian. These writers have generally done little more
than repeat the local traditions respecting the place,
which are chiefly of a Mohammedan kind. The statues
are known in the present day as Sal Sal and Shah
Mameh, and the Bacheh, or child. The Hindoos, of
which there are a few scattered about in Afghanistan,
have also their own legends regarding them. All won-
derful things in art or nature in India they attribute

COMPARATIVE HEIGHT OF FAMOUS STATUES,

to the work of Panch Panduw Ke Bhai, or the Five
Pandu Brothers ; and, of course, according to their
ideas, the great figures at Bamian could only be pro-
duced by these heroes of the Mahabharata.

There are five statues at Bamian ; three of them are
in niches, which have been cut out, the figures being
formed of the rock within the niche. The largest
statue has been produced in this way. Its size has
been variously estimated by travelers, some putting it
at 100 ft., and others as high as 150ft. Captain Talbot
used a theodolite, and found that all previous estimates
had been short of the truth. The figure is 173 ft. high,
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STATUE OF BAMIAN—LARGEST IN THE WORLD—HEIGHT, 17Y3 FEET.
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which is only 29 ft. lower than the London monument,
the exact measurement of it being 202 ft. The Nelson
column in Trafalgar Square is 176 ft., just three feet
higher than the Bamian figure, and thus giving almost
an exact counterpart of its height. If a general meet-
ing of all the colossal statues of the world could be
brought about-—if the Memnon figures from the banks
of the Nile could come (they are 51 ft. high, and would
be taller if they could stand up out of their seats) ; the
four Great Guardians in front of the Temple of Ipsam-
bul (these are also sitting figures, about 50 ft. high);
the bronze Dai Bootz of Japan; if we can imagine to
be reproduced for the occasion the statue of Athene,
made by Phidias for the Parthenon, which was 39 ft.
in height; or the Olympian Jupiter of the same artist,
60 ft. high, a statue celebrated for its great size as well
as for its perfect workimanship ; oreven the still greater
Colossus of Rhodes, the records of its height varying
froin 100 ft. to 120 ft. ; if all these—and they are all well
known to fame—were to meet at one place, and the
almost unknown Bamian statue were to appear among
them, what pyginies most of them would then seem !
The colossal Apollo of Rhodes, one of the Seven Won-
ders of the World, would lose all pretense to superiority
in height as he had tolook up 53 ft.—at thelowest esti-
mate—to the gigantic strangers from Bamian. The
new ‘‘ Liberty ” statue at New York is 111 ft. high, but
the distance to top of torch is 1514 ft.

The Chinese pilgrim estimmated the height of the
largest statue as 140 or 150 ft. In all probability it was
originally gilt, for, in his short description of it, he
says: ‘‘Its golden hues sparkle on every side, and its
precious ornaments dazzle the eyes by their brightness”
(Professor Beal’s translation). Captain Talbot says
that the folds of the drapery have been laid on with
stucco. Local tradition asserts that when the sol-
diers of Timur, who were Mohammedans, passed on
their way to the invasion of India, they shot arrows
at the idols ; and that the troops of Nadir Shah fired
artillery at them. This is to account for the dilapi-
dated condition of the
lower limbs of the figure.
It will be noticed that
there are small holes in the
broken parts; these are
supposed to have been
made for wooden pegs to
support mortar or stucco,
which had been used in
repairing the defects. As
the Mohammedans would
most willingly destroy such
objects of idolatry, we
must suppose that the ef-
forts to restore the figure
must have taken place as
early as the time of the
Buddhists. At the feet of
the statue there are en-
trances, which communi-
cate with stairs and gal-
leries, so that the top of
the figure can be reached.

Hwen-Tsang distinctly
states that it is a figure of
Buddha. This is of some
importance, because it has
been suggested that the
tigures belonged to the pre-
Buddhist period. Captain
Maitland’s drawings are
quite sufficient to deter-
mine this point, and the
Buddhist character of the
figure need no longer be a
question of doubt. There
is the well known knob on
the top of the head, the
long ears, and the drapery
arranged in folds, which
all know who are familiar
with Buddhist art. The
influence left by the Greeks
of Bactria, and which is
so manifest in all the Bud-
dhistremains in the Pesha-
wur district, as well as in
the Jelalabad valley, seewms
to be wanting at Bamian,
or at least is so slight that
it scarcely attracts notice.
This is strange, as it might
be expected that the far-
ther north from India, the
greater would have been
the Greek influence.—I/i-
lustrated London News.

MANY farmers trust too
much toluck and the moon,
and do too little close fig-
uring, thinks the Empire
State Agriculturist.
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ENGINEERING INVENTIONS,.

A hydrocarbon burner has been patent-
ed by Mr. Lewis B. White, of New York city. Itis
primarily for burning crude petroleum for steam boilers,
and combines with the boiler a steam jacket with a re-
tort, a tank, and steam jet apparatus for converting the
residuum from the retort into spray, in a way that is in-
tended to avoid overheating of parts of the burner.

A muffler for steam valves has been pat-
ented by Mr. Thomas E. Hill, of Rahway, N. J. It has
such perforations and slots to retard and subdivide the
steam that there will be little hissing and disagreeable
sound, and the steam so acts as to raise the valve and
permit the escape of steam, if desired, beyond the capa-
city of the boiler to generate.

MECHANICAL INVENTION.

An outlining tool has been patented by
Mr. Robert A. MacKenzie, of New York city. It is a
tool designed particularly for carpenters’ use in the
work of dressing ,doors and similar pieces of stuff to
their frames, to secure a perfect fit without the neces-
sity of frequently setting the door up in the frame to
test it as the work proceeds, and for similar uses.

P

AGRICULTURAL INVENTIONS.

A corn sheller has been patented by
Mr. Asahel H. Patch, of Clarksville, Tenn. It is so
made that, the ears of cornbeing put in a hopper, and
a crank turned, the teeth of a wheel cause each ear to
revolve and carry it down, spiral ribsengaging the sur-
face of the ear and controlling the speed while the teeth
remove the kernels from the cob, the machine being
simple, light, and inexpensive.

A derrick for loading and stacking hay
has been patented by Messrs. Thor O. Thorson and
Peter S. and Michael W. Peterson, of Elliott, Ill. It is
adapted for use in connection with a hay wagon, and
also for general use as a derrick, and may be operated
either by hand or horse power, the invention covering
improvements in the construction and combination of
the several parts.

*-6-0.
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MISCELLANEOUS INVENTIONS.

A carpet stretcher has been patented
by Mr. Charles R. Gincley, of West Chester, Pa. This
invention provides an implement designed to stretch
the carpet to place and there hold it by a tack carried by
a magnetized plunger, arranged to be forced downward
by a properly mounted lever.

' A table has been patented by Mr. Har-
ley A. Barunhart, of Adelphi, O. This invention relates
to extension tables formerly patented by the same in-
ventor, and provides that the extra leaves will have
direct support from the floor by an independent leg,
thereby making the table more substantial.

A fur skirt has been patented by Messrs.
Phillip Weinberg and Louis Clark, Jr., of New York
city. The invention covers a novel form of a garment
to be supported at the waist, having a fly at the waist
placket, and a waist band with an adjustable fastening,
80 that the garment will fit persons of different sizes.

An exercising machine has been patent-
ed by Mr. John A. Smith, of New York city. It isa de-
vice by which theoperator can lift weights attached to a
rope by pulling in any direction upon handles, the pul-
ley over which the rope passes turning easily on a
swivel, the weight to be lifted heing readily adjustable.

A pencil sharpener has been patented
by Mr. Thomas A. Henderson, of Natchez, Miss. Com-
bined with a sliding and rotating pencil holder isa
spring-supported plate having an abrasive surface, with
other special features, whereby both the wood and the
lead of the pencil may be rapidly reduced to the requir-
ed form.

A hand sled has been patented by Mr.
Herman Lindenberg, of Jersey City, N.J. Thisinven-
tion consists principally in providing the sled with a
sliding bar having penetrating points for forcing the
sled forward as the rider draws backward upon handles
attached to the sliding bar, making a practical self-pro-
pelling hand sled.

A kneading machine has been patented
by Mr. James F. Hughes, of Georgetown, ‘I'exas. Its
construction is such that the flour, seasoning, etc., may
be placed in atray or receptacle, when the operator
turns with one hand a crank arm rotating a rod in the
receptacle, and with his other hand turns the receptacle
in various ways until the dough is thoroughly kneaded.

A tank has been patented by Mr. An-
tonio O. y Ponce, of Brooklyn, N. Y. Itisfor water
closets and similar uses, and, being connected with a
water supply pipe, is intended to fill itself automatical-
ly and discharge any desired amount of water into the
basin when the operator actuates a lever or arm con-
trolling the basin discharge cup.

A piston packing has been patented by
Mr. John W. Dudley, of Portland, Ore. Bevel faced
split metallic rings are held between opposite fixed and
movable heads of the fpiston, and an elastic packing
placed within said rings, and tending to force them out-
ward, making a simple and efficient packing, which may
be readily tightened, and will have an elastic bearing.

A drag saw has been patented by Mr.
Cornelius W. Wright, of Democracy, O. It isso con-
structed that U-shaped irons on the end of the beam
engage the log, and prevent vibration during sawing,
and as the saw travels through the log it can be ad-
justed to the depth of cut by a lever, so that it will con-
stantly move substantially upon a level.

A draught equalizer has been patented
by Mr. John L. Powles, of Goodland, Ind. This inven-
tion covers an arrangement of levers, yoke, and a chain,
etc., especially adapted for four horses, though the
number is not limited, and by which side draught will
practically be obviated, and the draught apportioned to
the animals according to the work and their strength.

A beer faucet has been patented by Mr.
John Walsh, of New Yorkcity. It has a metallic stock
and peculiarly fitted and readily inserted rubber tube,
the whole being so designed, in various novel features
of construction, that the Ii(}uid will be kept from com-
ing in contact with the metal of the faucets and con-
taminated thereby.

The manufacture of artificial leather or
leather cloth forms the subject of a patentissued to
Messrs. William V. Wilson, of Jubilee St., Middlesex
Co., and Joseph Story, of Lancaster, Eng. Itisfor a
new article of manufacture, a fabric coated with the
residuum from a solution of mononitro-cellulose in ace-
tate of amyl, in admixture with oil and a pigmentary
matter.

A dental articulator gauge has been
patented by Mr. Josiah B. Crist, of Hummelstown, Pa.
It is a metal plate of elongated and tapered form, which
has an arc bar with graduated marks, the device being
adapted for measuring the approach of the gums when
the mouth is closed, to indicate what length teeth are to
be used, in putting in new ones, to preserve the comfort
and symmetry of the mouth.

The manufacture of white lead forms
the subject of a patent issued to Mr. William E. Harris,
of New York city. Certain proportions of carbonate of
soda and sublimed lead are well mixed in a tank with a
due amount of water for about five hours; the top
liquid having been drawn off, the lead is washed again
with water, and afterward put in anjevaporating furnace
to finish its preparation.

A Dbaling press has been patented by
Mr. Joseph L. Gilbert, of Lebanon, Ore. The invention
covers a novel arrangement of the baling chamber, and
a novel way whereby the rope through which the power
is applied is automatically locked in fplace when the
power is relaxed ; also in a new form of knotter adapt-
ed to operate on cords or wires held by a special kind of
spools, with various other novel features.

An automatic attachment for stove or
range dampers has been patented by Mr. Isaac A. Ab-
bot, of Denver, Col. Combined with the damper is a
vessel with trunnions, having brackets with slots for
the trunnions to ride in, a piston and a spring, with a
mechanism for establishing a connection betwecen the
damperand a piston, whereby the heat of ovens or other
portions of a stove may be regulated.

A hose nozzle holder has been patented
by Mary Lane, of Hot Springs, Ark. A turn table, with
clamps for locking it in position, is mounted on a sup-
port, uprights projecting from the table, and a shaft
journaled in their upper ends, to which the hose holder
is secured, with a setscrew for locking the shaft in
position, whereby the nozzle may he easily held for
directing the stream in any direction.

A burglar alarm has been patented by
Mr. Charles H. Dowden, of Newark, N. J. It consists
of two sliding metallic buttons, each in a metallic shell
attached to the window jamb, a metallic strip being on
one edge of each window sash, with wires, each attach-
ed to a shell and connected with a battery, and a device
for giving the alarm, which will continue to sound as
long as the sashes are out of proper position.

A cop winding machine has been pat-
ented by Mr. George H. McCausland, of Philadelphia,
Pa. Theinvention covers a novel construction and ar-
rangement of parts of a machine, which can be readily
adjusted to suit and wind fine, coarse, and all grades of
yarn, it being possible to cop all kinds of yarn by sim-
ply changing the speed of a shaft and the up,and down
movement of a cross piece.

A wagon tongue has been patented by
Mr. George W. Avery, of Fort Ransom, Dakota Ter.
A socket is fitted to the end of the tongue, with a notch-
ed end in which the neck yoke ring is received, and a
spring-acted bolt for closing the notch, a rod connected
with the bolt extending nearly the whole length of the
tongue, by which the neck yoke ring is securely held,
or may be readily released by moving a handle at
either end of the tongue.

A fence machine has been patented by
Mr. Robert F. Deering, of Washington, Kansas. The
machine is mounted on a frame, and has hollow twist-
ing spindles, connected by gear wheels, each spindle
having rectangular arms, each carrying a wire reel,
there being a tension device, and various other special
features combined in a novel way, for making a com-
bined wire and picket fence of any desired height and
length.

A sash balance has been patented by
Alois Lang and Thomas W. Talbot, of Florence, S. C.
A pivoted lever, with one end adapted to be'connected
with the object to be counterbalanced, has a spring ‘con-
nected to its opposite end, to adjust along the same
near the fulcrum, so that when compressed it will exert
the greatest force on the lever, the device being also ap-
plicable as a counterbalance for weights, or in gasome-
ters, and for other purposes.

A vehicle spring has been. patented by
Mr. Edward Bowman, of Santa Cruz, Cal. The spring
has slots in its ends, a socket with downwardly project-
ing pins, a wearing plate, and a clip for securing the
socket to the axle, with other novel features, the ar-
rangement jbeing such that the heavier a vehicle is
loaded, the nearer the center will be the bearing of the
spring, the rigidity being increased according to the
load.

A vertical draught attachment has been
patented by Mr. George W. Wheater, of Ogdensburg,
N.Y. There is a series of transverse pivoted deflecting
plates below the grate, links pivotally connecting the
plates beyond their "pivoted points, and a rod for ad-
justing the plates at any desired angle, the device be-
ing applicable to almost any form of furnace, in order
to distribute the draught,more equally throughout the
length of the fire.

A process of and apparatus for manu-
facturing concentrated extract of cod livers has been
patented by Messrs. James W. Stairs and John Craig,
of Halifax, Nova Scotia, Canada. The apparatus com-

prises a steam-heated vat, evaporating pan, filter, and
press, and the process is designed to make an extract
soluble in water, and readily assimilated, which shall
have all the valuable properties of cod liver oil without
the fat or oil.

A chreck receiver has been patented by
Mr. John Casey, of Jersey City, N.dJ. It is for receiv-
ingand holding checks of metal, celluloid, or other
suitable material, as used in making payments of small
amounts in many kinds of business, and holds a num-
ber of checks in view before they are finally discharged
into a receiver, the invention being an improvement on
formerly patented inventions of the same inventor in
this line. ’

A brick machine has been patented by
Mr. William Thaison, of Austin, Texas. The mould
wheel has six, eight, or more radial mould cavities, in
each of which is fitted a plunger, and for each revolu-
tion as many bricks arc made us there are cavities, the
cavities and plungers being shaped according to the
shape of the bricks desired, the invention coveringvari-
ous novel features in a machine which will occupy but
little space and produce a large number of bricks in a
short time.

An apparatus for preparing wood and
other fibrous material for conversion into pulp has
been patented by Mr. Franklin B. Erwin, of Elkhart,
Ind. This invention relates to apparatus in which sul-
phurous acid is used in treating the fiber, and covers a
method of producing the acid in the digester under
pressure, there being in connection with the digester a
furnace for burning the sulphur, a pump for drawing
the fumes from the furnace and forcing them into the
digester, means for producing a circulation, and vari-
ous other special features.

Bpecial.

NEW YORK CITY-THE EXPERIENCE OF
MR. HETTRICK.

There was a time in the history of New York when the
whole provision business of the city centered in Wash-
ingion and Fulton Markets. These markets were queer
old collections of tumble-down sheds, and, to speak as
mildly as possible, were not an ornament to the city.
They have within a few years been rebuilt, and are now
spacious and elegant. But much of the provision busi-
ness has scattered itself around town among the stores
of the green-grocers, and a great deal of it has gone to
certain new markets which have been built up-town.
One of the most elegant of these markets is the * Cen-
tral,” at Broadway and Forty-eighth Street. kor con-
venience and for perfect cleanliness it is a model mar-
ket. Passing through it we find, among the butter and
produce men, Matthew Hettrick, Esq., one of the larg-
est dealers in butter and cheese in the city. Mr. Het-
trick has grown up in the business, and is thoroughly
familiar with every detail of it.

Although Mr. Hettrick had long been a prosperous
butter merchant, he was for many years severely an-
noyed with catarrh, bronchitis, and dyspepsia. A
combination like this is enough to make any man miser=
able.

To our New York correspondent. Mr. Hettrick gave an
account of his diseases and his recovery.

‘* For twenty-five years I had a great deal of trouble
with my head and throat. I had both catarrh and bron-
chitis, which were not only annoying, but very painful.
1 was treated by the regular doctors, and by specialists
who give their whole attention to these diseases. But
neither the regulars nor the specialists did me any last-
ing good. I must have inherited these diseases, for two
brothers of mine also’had them, and died of them. I am
nearly sure that one of these brothers could have been
saved, had he taken in time the remedy which has now
restored me to health.”

* And may I ask what that remedy is, Mr. Hettrick ? ”

“It is what they call Compound Oxygen. About a
year ago I heard of this—I had seen it advertised. First,
I sent to Philadelphia for it—the headquarters. Then I
found they had an office here ‘on Fifth Avenue—No. 148
—and 1 got a treatment or two there, together with a
good deal of advice from the physician in charge. Did
it do me good? Well, you see me now; you ought to
have seen me before I took this Compound Oxygen. My
catarrhal discharge was very profuse. My voice was
hollow. 1was suffering about equal distress from the
catarrh and the bronchitis, and added to these was the
distress of the dyspepsia. Every little cold I caught
would make me worse. 1 am exposed to a great deal
here in the market, where I spend much of my time.
There are draughts in all directions, and in raw weather,
when doors are constantly opening and shutting, it is
enough togive a well man consumption or pneumonia.

“Three days after I began to inhale Compound Oxy=
gen my voice became better,and I was much encour-
aged by seeing that there was a chance for me to mend,
generally. 1 was surprised and gladdened to see how soon
the Oxygen did its work on the catarrh. It was nota
mere drying up of the discharges. That I had had be-
fore, by the aid of some of the specialists; but let me
tell you what a man needs who has catarrh. He wants
all the organs of his head and throat put in such healthy
condition that the discharges don’t come. That is what
Compound Oxygen did for me. Ican’taccount forit ex-
cept on the theory that this remedy strengthened and
built up my whole system. It certainly helped me out
ot all these three troubles together,and ataboutthe
same time—catarrh, bronchitis, dyspepsia. My recovery
was steady; I was gaining all the time. Sometimes, if I
caught cold, I would lose a little, but I always gained
more than [ lost, and 8o I went on until Igot to where
you see me now.”

“Well, Mr. Hettrick, you now look like a perfectly
well man.”

“That is exactly what I am, abating only a little for
wear and tear, and considering what I endured for so
many years. Once in a while I find I have a little catarrh
left, and sometimes I feel a little inconvenience from an

. attack of indigestion. But these things are trifies com-

pared with what I used to suffer. My general health is
very good. I can stand all the duties of my business. I
can bear exposure to the weather. I eat pretty much

what other folks eat,and I have a fair appetite; andI |

think people who see me wounld not take me for a man
who had been sick.” .

A remedy which can thus drive out such a three-fold
combination of twenty-five year old disorders as catarrh,
bronchitis, and dyspepsia is something of which every
invalid ought to know. Compound Oxygen works such
wonders that all people, sick or well, should read the
interesting little brochure about it which is published
and mailed free of charge by Drs. Starkey & Palen, 1529
Arch Street, Philadelphia. Also several other works on
chronic diseases,
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“Business and Personal.

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

Wanted—20 inch throat boilermakers’ punch and
shear in good order. 8. P. Hedges, Greenport, N. Y.

Mechanic’s Own Book. Full instructions for draw-
ing, casting, founding, forging, soldering, carpentry,
carving, polishing wood and metals, turning, roofing, ete.
702 pages ; 1,420,illustrations. $2.50, post paid. E. & k. N.
Spon, 35 Murray St., N. Y.

Railroad Engineer’s Transition Curves. A simple
and rapid method for laying out. By B. H. Hardaway.
With transit book combined. Price, $2.00. E. & F.N.
Spon, 35 Murray St., N. Y.

Texas.—Ice Factory, Cotton Gins, Corn Mill ; all
run by water power. Heirs wish immediatesale. Ad-
dress W.[G. Jones, 113 East 14th St., New York.

Protection for Watches.
Anti-magnetic shields—an absolute protection fromall
electricand magnetic influences. Can be applied to any
watch. Experimental exhibition and explanation at

-| “ Anti-Magnetic Shield & Watch Case Co.,” 18 John St.,

New York. F. 8. Giles. Agt., or Giles Bro. & Co., Chicago
where full assortment of Anti-Magnetic Watches can
be had. Send for full descriptive circular.

Walrus Leather, Emery, Glue, and Manufacturers’
Supplies generally. Greene, Tweed & Co., 83 Chambers
St., New York.

‘Wanted—Patented novelties to manufacture on roy-
alty, or would purchase patent outright. Household or
articles in general use preferred. Address, with full
particulars, Hardware, Plantsville, Conn.

Complete-Practical Machinist, embracing lathe work,
vise work, drills and drilling, taps and dies, hardening
and tempering, the making and use of tools, tool grind-
ing, marking out work, ctc. By Joshua Rose. Illustrated
by 356 engravings. Thirteenth edition, thoroughly re-
vised and in great partrewritten. In one volume, 12mo,
439 pages. $2.50. For sale by Munn & Co., 361 Broadway,
New York. .

Blake’s Improved Belt Studs are the best fastening
tor Leather or Rubber Belts. Greene, Tweed & Co.,
New York.

The Railroad Gazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
copies free. Send for catalogue of railroad books.

Concrete patents for sale. E. L. Ransome, S. F., Cal.

Machinist Foreman wanted who can handle fifty men
to advantage and increase their production by latest im=
proved ways of doing work. Address P., care of Wil-
kinson & Co., 352 Atlantic Ave., Boston, Mass.

Friction Clutches from $2.25 on. J. C. Blevney, New-
ark, N.J.

‘Woodworking Machinery of all kinds. The Bentel &
Margedant Co., 116 Fourth St., Hamilton, O.

A Catechism on the Locomotive. By M. N. Forney.
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent
onreceipt of the price by Munn & Co., 361 Broadway,
New York.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Pumps for liquids, air, and gases. New catalogue
now ready.

The Knowles Steam Pump Works, 44 Washington
8t., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions, etc. $100
*Little Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating, etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty St., New York.

Iron Planer, Lathe, Drill, and other mach’ e tools of
modern design. New Haven Mfg.Co., New HHaven, Conn.

Wrinkles and Recipes. Compiled from the SCIENTI-
FIC AMERICAN. A collection of practical suggestions,
processes, and directionsg, for the Mechanic, Engineer,
Farmer, and Housekeeper. With a Color Tempering
Scale, and numerous wood engravings. Revised by Prof.
Thurston and Vander Weyde, and Engineers Buel and
Rose. 12mo, cloth, $2.00. For sale by Munn & Co., 361
Broadway, New York.

“ He Never Smiled Again!

No “hardly ever ” about it. He had an attack of what
people call * biliousness,” and to smile was impossible.
Yet a man may ‘‘smile and smile, and be avillain still,”
still he was novillain,but a plain, blunt, honest man,
that needed a remedysuch as Dr. Pierce’s * Pleasant
Purgative Pellets,” which never fail to cure biliousness
and diseased or torpid liver, dyspepsia, and chronic con-
stipation. Of druggists.

Curtis Pressure Regulator and Steam Trap. See p. 142.

Best Automatic Planer Knife Grinders. Pat. Face Plate
Chuck Jaws. Am. Twist Drill Co., Meredith, N. H.

Iron, Steel, and Copper Drop Forgings of every de-
seription. Billings & Spencer Co., Hartford, Conn.

Rubber Belting, all sizes, 77%§ per cent regular list.
All kinds of Rubber Goods at low prices. John W.
Buckley, 156 South Street, New York.

We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.
419 East8th Street, New York.

Cushman’s Chucks can be found in stock in all large
cities. Send for catalogue. Cushman Chuck Co., Hart-
ford, Conn.

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

Send for free Catalogue of Books of Amusements,
Speakers, Dialogues, Card Games, Fortune Tellers,
Dreain Books, Debates, Letter Writers, Etiquette, etc.
Dick & Fitzgerald, 18 Ann St., New York.

60,000 Emerson’s 1886 {3~ Book of superior saws, with
Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smith & Co., Limited, Beaver Falls,
Pa., U.8. A.

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

Magic Lanterns and Stereopticons of all kinds and
prices. Views illustrating every subject for public ex-
hibitions, Sunday schools, colleges, and home entertain-
ment. 136 page illustrated catalogue free. McAllister,
Manufacturing Optician, 49 Nassau St., New York.
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‘““How to Keep Boilers Clean.” Send your address
for free 85 page book. Jas. C. Hotchkiss, 93 John St., N. Y

Cutting-off Saw and Gaining Machine, and Wood
Working Machinery. C. B.Rogers & Co., Norwich, Conn.

Iron and Steel Wire, Wire Rope, Wire Rope Tram-
ways. Trenton lron Company, Trenton, N. J.

Astronomical Telescopes, from 6// to largest size. Ob-
servatory Domes, all sizes. Warner & Swasey, Cleve-
land, O.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
‘Works, Drinker St., Philadelphia, Pa.

If an invention hasnot been patented in the United
States for more than one year, it may still be patented in
Canada. Cost for Cafladian patent, $40. Various other,
foreign patents may also be obtuined. For mstructxous
address Munn & Co., SCIENTIFIC AMERICAN paten
agency, 361 Broadway, New York.

Z

HINTS TO CORRESPONDENTS.

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

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

Inquiries not answereé’ in reasonable time should
be repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to re%y 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 Suppléements referred
to may be had at the oftice. "Price 10 cents each.
Booksreferred to promptly supplied on receipt of

price.

Minerals sent for exammatlon should be distinctly
marked or labeled.

(1) W. K. writes: The question came
up a few days ago here, How far would one million sil-
ver dollars reach, they being laid down side by side,
touching each other? This we found would be 23
miles 118 yards and 2 feet. Then the question was
asked, How large a circle would the one million dollars
make, laid the same as above ? Some claim it cannot
be worked out accurately. Bringing them into a circle,
they will lose some of the abov: length. The question we
ask you to decide is how much of the abdve length would
they lose? A. The coins will form a circle whose peri-
meter will be slightly less than the length of the
straight line, in the ratio of the chord of 180° (or

o

diameter) to the chord of 180°—

,000,000
This is most easily solved by the rule of the square of
the hypotenuse, taking the diameter of the circle as
the hypotenuse, one millionth part of the semi-peri-
meter as altitude, and the third side to be solved as the
chord. This only involves the error of assuming an arc
of 1296’/ to coincide with its sine, which error is in-
finitesimal for all ordinary dimensions. Then, solving
the triangle, we find the perimeter of the circle of dol-
lars would be to the straight line of dollars in the ratio
of 999,999,999,995,609 to 1,000,000,000,000,000, or about

——— of the diameter of a silver dollar.
1,000,000
() E. S.—Turpentine varnish is simply

clear, pale resin dissolved in oil of turpentine.

3) E.F. F. asks: How can I clean a
fine chromo which has become dirty and fly specked,
also what kind of varnish shall I use to varnish it?
A. Keep a wet towel lying on its face till the dirt is
thoroughly softened, say & or 4 days, occasionally rub-
bing off carefully with a sponge ; then rub with clear
nut or linseed oil.

(4) M. B. B. asks: 1. Is the daily use of
soap injurious to the skin, as is often said? A. No;
but to not thoroughly rinse and dry the hands makes
the skin rough. 2. What kind of soap is the most
healthy? A. The purest is the best, and white castile
is generally recommended by the doctors. 3. Is there
anything to remove freckles? A. It is often quite diffi-
cult to remove freckles. The following has been recom-
mended: 1 drachm each of white precipitate and sub-
nitraté of potash in one ounce of glycerine ointment.
This is to be applied in a thin layer every other night
for from four to six weeks.

(5) M. L. asks: What will take the dirt
off book leaves without injuring the printing? A. Be-
sides the ordinary use of bread crumbs, for the removal
of stains, a solution of oxalic acid, citric acid, or tar-
taric acid may be used; these acids do not attack print-
ing ink, but will remove marginal notes in writing ink,
etc.

6) J. T. asks why objects appear in-
verted on the ground glass of a photographic camera.
A. Because the rays of light from the bottom of the ob-
ject pass in straight lines through the lens, crossing
its axis, and continue upward until they reach
the upper side of the ground glass. The rays from
the top of the object pass downward, and strike
the bottom of the ground glass. See Ganot’s Physics
for further explanation.—To clean brass, use oxalic
acid and water.—Goodman & Wightman, Boston,
Mass., will make small engines for you.

(7) J. L. O. asks: 1. Which President
of the United States first issued a Thanksgiving pro-
clamation, and in which year? A. George Washington,
in 1789. 2. After once issued by the President, was it
any following year omitted? If so, which, and by
whom? A. The second Thanksgiving proclamation was
issued in 1795, by George Washington. 3. Was a
Thanksgiving proclamation made by any governor be-
fore same was issued by any President? And if so, by
whom? A. Occasional Thanksgiving days~ were ap-
pointed by the Dutch governors of the New Netherlands
in 1644, 1645, 1655, and 1664; and by the English gov-
ernors of New York in 1755 a'ad 1760. Regular annual
recommendations of a thanksgiving day were prevalent
in the New England States from a very early period,

Scientific merican,

but the custom did not extend throughout the Union
until within the last thirty years.

8) &. Z. asks (1) how to kill or keep
roaches away? A. Use borax or Persian insect pow-
der. These must be renewed frequently, as they de-
teriorate by exposure to the air, and lose their power.
2. How to remove printer’s ink from a tin can? A. Use
benzine or caustic soda.

9) W. W. W. asks if thereis any pre-
paration which, applied to windows, will prevent their
frosting. A. Covering the glass with a thin coat of
glycerine is the simplest method; where there are ob-
Jectlons to this, make a double window, with a venti-
latmg chamber between the glass walls.

’ (10) C. H. asks for a recipe for making
javelle water. A. Add carbonate of potash to a solu-
tion of chloride of lime, with agitation as long as a
precipitate forms, the liquid being afterward decanted
or filtered.

(11) 8. G. D. asks for a method of tin-
ning brass, and if there is a way to tin a brass shell on
the inside and nickel-plate same on outside. A. See
the article on the “ Tin Plating Process,’’ in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 310, under the title of
** Electro-Metallurgy.

(12) B. W. B. asks: Which plan is the
most efficient for heating workshops—steam pipes
around the walls at the floor, or steam pipes overhead
just under the ceiling? A. In workshops and factories
where the side walls are clear for the reception of
pipes, the wall coils near the floor are the most efficient,
and generally preferred for equal distribution of heat:
There are many workshops and factories in which f{
wall spaces are occupied with machinery, benches, or
goods. In such the hanging system is much in vogue,
and is considered very efficient.

(13) R. B. asks (1) how to take grease
stains out of paper., A. Oil stains may be removed
from'paperby applying pipe clay, powdered and mixed
with water .to;the thickness of cream ; leave it on for
four hours. 2. I have some bronze, and would like
to know how to makesome glue to useon anything I
want to bronze. A. Ordinarily, a coating of common siz-
ing will do, but it depends largely upon the article you
desire to have bronzed. We would advise you to con-
sult Spons’ “ Workshop Receipts,”” first series, which
we can send you for two dollars.

(14) *Information.”—A structure along
or over a marsh is often more correctly styled a cause-
way than a bridge. The Tay Bridge, Scotland, is 8,600
yards long. A railroad bridge over the Volga is 134
miles long. See SCIENTIFIC AMERICAN SUPPLEMENT,
No. 256. The Garabit in France is 413 feet high. See
SCIENTIFIC AMERICAN SUPPLEMENT, No. 391. The
Kinzua viaduct is 301 feet high. See SCIENTIFIC AMERI-
cAN SUPPLEMENT, No. 3869. The St. Gothard tunnel
48,840 feet long. The Mt. Cenis tunnel 87,840 feet long.

(15) P. H. R. asks: 1. Where is a good
school to study mining 'engineering? A. There are
schools of mining engineering in Ann Arbor, Michigan;
Golden, Colorado; Rolla, Missouri; and in New York
city. 2. What is the proper preparatory course to pur-
sue? A. This information can be best acquired from
the catalogues of the institutions referred to. One es-
sential requirement is a thorough knowledge of mathe-
matics. 8. A receipt for a tooth paste that does not
contain pumice stone. A. Take ordinary charcoal and
beat it up with pure honey ; or powdered willow char-
coal 1 part, cinchona bark and sugar of milk in pow-
der each 4 parts; add transparent soap in powder~”1
part. Mix in a mortar, sift through bolting cloth, and
perfume.

(16) J. F. asks: What is the process for
etching on steel shears? A. Eiching upon cutlery is
done by printingthe design or lettering with a rubber
stamp, using as ink a wax composed of equal parts
asphalt, Burgundy pitch, and beeswax, melted and tho-
roughly mixed. Place some of the wax upon a smooth
plate of iron, warmed so as to just melt the wax. Use
a small pad to distribute the wax evenly, as in printing.
Warm the cutlery just enough to receive the print
without spreading. Charge the rubber stamp and
vrint the device, or paint all parts of the piece not re-
quired to be etched with a varnish of asphalt and tur-
pentine. In either case, when dry,dip for a few secords
in a bath of 1 part nitric acid, 4 parts of water. Then dip
in boiling hot water, wipe dry, and remove the traces of
wax and varnish with turpentine. The rubber stamp
may be made for bright letters or device on etched
ground. The rubber-stamp makers can make the stamp.
Any special device will have to be engraved, from which
the rubber stamp can be made.

(17) C. A. A. asks as to the connections
betweenan engine and boiler. The boiler is 80feet from
engine, and the question is as to the best way to make
the connection, whether by steam pipe laid in a box
underground or by a pipe (well covered) overhead. A.
It matters not whether steam pipe is placed above or
below, as long as the most direct connection is made,
and in a way to take care of the expansion and contrac-
tion of the pipe. The water condensing in the pipe or
foam from the boiler will not run back while the en-
gine is running. When not running, the overhead pipe,
if properly inclined, will return the water of condensa-
tion to the boiler. There is no exception to the neces-
sity of a drip pipe close to the engine valve for clear-
ing the pipe of all water before starting, whether it is
above or below. In all events, the most convenient way
with a proper drip discharge near thej engine is the best,
and with thorough felting of the pipe is the most eco-
nomical. A wrapping of sheet asbestoscovered with
one inch hair felting and canvas, painted, loses but
very little heat.

18 H. R. T. asks: 1. What is the
greatest distance the telephone described in SuppPLE-
MENT, No. 142, will work? A. The magneto telephone
described in SUPPLEMENT, No. 142, will, if on an iso-
latedline, work over 3 or 4 miles of wire. 2. How many
square feet of surface (cast iron plate) will it take to
ground the wire? A. It depends on the moisture in
the ground. A plate one or two feet square, and bedded
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in charcoal in damp soil,;is enough. 3. How much
pressure will best wrought iron pipe with malleable
fittings stand (air), and how much steum? 1Is there any
difference in steam pressure and air pressure? A. Allow
a strength of 500 pound»s to the square inch for butt-
welded pipe of best description, for either air or steam
pressure. Steam is no more disastrous in exploding a
pipe than air, except for its heat.

(19) &. S. W.asks: 1. Would you please
inform me how tomakea hard alloy that can be easily
melted on an ordinary fire and that would be suitable to
makeasmall model? A. A hard alloy suitable for cast-
ing is made of 80 poundslead and 20 pounds antimony.
2. Also is the wire part of No. 16 covered electric wire
the same size as No. 16 uncovered wire? A. The wire
part of No. 16 wire is of the same size, whether cov-
ored or uncovered.

(20) H. 8. 8. inquires what talcum vene-
tumand glass gall (sandiver) are. A. The first, proba-
bly Venetian talc, which is the same thing as soapstone
or French chalk, Sandiver is skimmed off the surface
of glass while in fusion.

1) F. P. asks how to make -cider
brandy. A. Ordinary brandy is distilled from grape
wine. If you distill cider instead of wine, you have
cider brandy. .Caramel or burned sugar can be added
to color,

(22)/H. A. W. writes: 1. A house is in-
fested” with red ants. How can they be removed?
Pc»v‘dered borax and Cayenne pepper have been used
without effect. A. A strong solution of carbolic acid
and water poured into holes kills the ants it touches.
Lime and chalk are also recommended. 2., What will
preyent grass from growing between the bricks in a
gide yard? A. Use common salt in the crevices.

(23) E. W. asks a receipt to make a
cement that will stand considerable heat after it is
cooled. A. Mix a handful of quicklime in 4 ounces
of linseed oil; boil to a good thickness; then spread
on thin plates in the shade, and it will become ex-
ceedingly hard, but may be easily dissolved over the
fire, and used as ordinary glue.

(24) W. B. asks for receipt for flour
paste that will not sour under a reasonable time. A.
Mixsmoothly flour and water till a thin batter is formed;
put in a pinch of pulverized alum, and pour in boiling
water until a thick paste is formed. Let it boil a
minute or two; add a few drops of carbolic acid or oil
of cloves. Putin a wide necked bottle. The oil of
cloves acts as a germicide, and prevents the growth of
mould.

(@5) J. K. wants to know how to make
prints from the plate sold with the ‘“Ready Foto-
grapher.”” A. After the negative is developed, fixed,
and dried, place it film side upwardjin a photographic
printing frame and put in contact with the plate a piece
of ready sensitized sensitive silver paper. Then ex-
pose to the sun nntil the picture is printed out. The
paper is removed, toned, and fixed. Duplicates can be
made to any amount, The frame, paper, and other
materials can be had from any photogaphers’ supply
house.

(26) C.J. H, asks how to make a dye
for coloring haitf—one that will be black as soon as
the operation iscomplete, without waiting several hours
for the'Sun to produce the change. A. An instanta-
neous hair dye, contained in two bottles, consists of the
fdllowing: @. To 1 ounce pyrogallic acid add 1 quar-
ter ounce of tannin, dissolved in two ounces of alcohol.
Add 1quart of soft water. 8. To 1ounce of crystallized
nitrate of silver, dissolved in one ounce concentrated
aqua ammonia and one ounce soft water, add one-half
ounce gum arabic and 14 ounces soft water. Keep the
mixtures in the dark. The hair must be thoroughly
cleansed of all grease, then every part dampened with
mixture @, all surplus moisture being removed, so there
will be no dripping, when the mixture & must be ap-
plied with great care, and so as not to touch the skin.

(27) J. M. B. asks a receipt for making

e ‘‘Elixir of Calisaya® that is sold in the drug
stores. A. Take of quinine sulphate 72 grains, cin-
chonine sulphate 24 grains, quinidine sulphate 20 grains,
cinchonidine sulphate 12 grains, elixir of orange 128
fluid ounces, and of caramel a sufficient quantity to
color. Triturate the mixed sulphates with 1 pint of the
elixir, pour the mixture into a glass flask, and heat in
a water bath until the solution is effected. While still
hot, add the remainder of the elixir and caramel; when
cold, filter.

(28) B. B. asks (1) how to dye or stain
white and faded stag hornor buck horn to black. A.
014 ounce of silver is dissolved in 2:1' ounces nitric
acid (aqua fortis). This solution must be applied
several times to the article to be stained, but it is ab-
solutely necessary that one coat should be dry before
another is applied. 2. To a dark red color necessary
for coloring knife handles? A. Take 175 ounces red
Brazil wood, and boil for 1 hour in 44 milk of lime,
and filter through a cloth. The articles to be stained
are boiled for an hour in a solution of 1 ounce alum to
17 ounces water. They are then placed inthedye, and
allowed to remain until the desired color is produced.

(29) G. C. asks how to make orange
wine. A. The English pharmacopceial name is vinum
aurantii, and it is made by the fermentation of a
saccharine solution to which the fresh peel of the bit-
ter orange has been added. It contains about 12 per
cent of alcohol, and is but slightly acid to test paper.

(30) R. L. asks (1) a receipt for making
common black blasting? powder. A. Ordinary blasting
powder consists of 15 parts of carbon, 20 parts of sul-
phur, and 65 parts of saltpeter. 2. Is blasting powder
best adapted for splitting timber and stumps? A. Va-
rious preparations of nitro-glycerine are used tor this
purpose.

(81) A. B. C. asks for a quick method
of cleaning and brightening the brass fixtures of a rail-
way coach.” A. Brass may be cleaned with sweet oil
and tripoli, powdered bath brick, rotten stone, or red
brick dust, rubbed on with flannel and polished with
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leather. A solution of oxalic acid rubbed over tar-
nished brass with a cotton rag soon removes the tarnish,
rendering the metal bright. The acid must be washed
off with water, and the brass must be rubbed off with
powdered whiting and soft leather.

MINERALS, ETC.—Specimens have been
received from the following correspondents, and have
been examined, with the results stated.

H. D. 8.—The mineral is a limestone of no value.

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents,either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
Uniteq States were Granted,

November 23, 1886,

AND EACH BEARING THAT DATE.

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

Acid, apparatus for making sulphuric, J. Hughes. 853,222
Air brake coupler, automatic, J. T. Melson........ 352,927
Air ship, M. P. Appling... ......... .. 353,193

Annealing metals, J. A. Tatro................ .. 352,004
Ash pit frame and door, Horne & Danz, 2d.. .. 353,221
AX,J. Q. EVerson.....cceieviinneeneinnns . 852,972

Axle box, car, R. McDowell ..

Axle lubricator, W. C. Lusson. .. 853,229
Bait box, E. W. Deland...... . 353,022
Baling press, S. J. Webb...o..covvvnneinnnnnns 353 101 853,102
Basket, convertible wire, A. S. Greenwood ...... . 853,131
Battery. See Electric battery.

Bedstead, J. F. Draper......cccceeeiieeieeieceacesnans 368,125
Bedstead, invalid, H. Winter.. .. 352,941
Bell, electric, Tucker & Huebel............... 353,274
Bells, striker for electric, Tucker & Markland..... 853,218

Billiard bridge or support, Braddock & Witchell.. 353,013

Blast furnaces, cinder car for, P. L. Weimer...... 353,009

Board. See Centerboard. Electrical switch board.
Record board.

Boiler tubes, machine for manufacturing, W.

Arnold.....coo.vviiieininiineninnnnns ceeeenseeeness 352,987
Bolt. See Door bolt.
Bottle case, J. Davis.....cccevviiiuieiniiinienns eees 853,021
Box. See Axle box. Bait box. Packing box.
Box fastener, J. E. Brigg8.....cecccvieeeeiisccnes oo 353,014
Bracelet, T. Granberry...c..ccocveeiiereicecessseccnes 362,917
Brake. See Power brake. Sled brake.
Brazing machine, G. S. Black ..........cceeuuen ceees 858,245

Brick machine, W. Thaison .. 853,095
Brush for finishing boots and shoes, rotary, B. K.

853,088
.. 353,147
. 352,959

Bucket, dinner, E. E. Lederle..
Buckle, harness, Sutton & 'I‘erry.

Buggy top, C. A. Behlen........ . 853,195
Bung or plug, L. Butler................ cue.... .. 853,202
Burglar alarms, window spring for electric,
Parker & Geary......ccoeeee coveivnnennns vereieen 358,269
Burner. See Gas burner. Hydrocarbon burner.
Button, changeable, L. D. Radzinsky .............. 353,039
Buttonhole marker, A. Huffer. 853,064

.......... eeeee. 308,178

Cable road grip. S. H. Terry
Cable supporting sheaves. mechanism for operat-

ing, J. H. Robertson............cceeiiiieieecnnns 353,005
Call apparatus, individual, L. S. Glover...... 352,948

Cans, float for transportation, W. A. Carpenter.
Can top and cover, F. A. Robbins
Car coupling, J. J. Bogard........
Car coupling, J. Davies...
Car coupling, E. Latham...

Car coupling, F. L. Mark....

Car heater, street, T. Wiseman.........
Cars, brake pawl for railway, G. H. Griggs.........
Cars by compressed air, propulsion of, Thompson

Cargoes, discharging, J. Reid..
Carpet fabrie, ingrain, H. Hardwick.
Carpet stretcher, C. R. Gincley .
Cartridge shells, machine for drawing, R. White.. 353,190
Cuse. See Bottle case. Eyeglass case. Packing

case. Shot case.
Catafalque and bier combined, portable, G. A.

Firnstein......ooee vivviiiiiiiiiiiiiiiieiae, oeee 352,915
Centerboard, shifting ballast, G. W. Schermere

1102 o « F N ceeieeeeess. 852,934
Chain, conveyer, J. Dodge.... . 858,256
Chain link, ornamental, J. Bushee ... . 853.015
Chain making machine, J. E. Sherman 853,087

Charcoal, kiln for the manufacture of, H. M.
Pierce.............
Check receiver, J. Casey...

Check rower, G. D. Haworth . 353,136
Churn dasher, W. H. Hanson........... . 852,991
Cigarette machine, A. De Zayas y Moreno......... 353,064
Clamp. See Fence clamp.

Clip. See Hame clip.

Cloth, machine for singeing, Banks & Brierley.... 353,194

Coating wood, cordage, etc., compound for, T. P.

Boscher..........cevveee .. 352945
Coke breaker, B. J. Allén . 353,011
Combination lock, H. W. Trognitz. . 853,238
Combing machine, .J. Jefferson et al . 333,224

Conductor’s register, C. S. Morris 853,078
Cord and rope, machine for making, M. S. Palmer 353,036

Core rod, G. P. Reno........ FRPPP ceeesesenneeensss 303,159
Corn sheller, A. H. Patch . 853,080
Corset, K. J. Swartwout....... . 353,237
Corset, nursing, J. C. Tallman.....c.eceeeeeeeeeeeees 853,093
Cotton picker stem, W. G. Sears...... PP 363,085, 853,167
Coupling. See Car coupling. Pipe coupling.
Thill coupling.

Cuff supporcer, lady’s, F. M. Sears.............. e... 353,166
Cultivator, N. P. & J. W. Lehr.... . 353,148
Cultivator, W. S. Pates... . 353,000
Cultivator, J. M. Sutton.............. 852,958
Cultivator, cotton, Dykes & W00dS8...cces seeee... 353,212
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Curtains, device for suspending, H. D. B. Lefferts 352.953
Cut-off, governor, R. L. Edmond.............. PR 833,126
Cutter. See Kodder cutter. Stalk cutter.

Cutters, machine for making, W. D. Marks.. .. 353, 034
Cutting apparatus, E. Royce......cccouveivivnniannn

Derrick for loading and stacking hay, T. O. Thor-

E 10 I A ..., 353,096
Desks, tension joint for school, F. R. Beal......... 352,968
Digger. See Potato digger.

Direct-acting engine, Hands & Parkes.... 853,134

Discal indicator, W. Griffith............. . 352,949
Distiller’s slops, drying, L. J. Cadwell.. 353,017
Door bolt, prison, ¥. O. Hanson....... 853,059

352,906
53,068
358.263
353,104
.. 353,082

. 352,907
353,016

Door hanger, sliding, J. Allan...
Door lock, sliding, S. Shipman.
Door opener, electric, A. Lungen.
Draught attachment, vertical, G. W. Wheater.
Draught equalizer, J. L. Powles.
Drier, V. D. Anderson
Drier, L. J. Cadwell....

Drilling machine, W. R. Dickson.................... 353,124
Drum and oven, combined heating, D. Van Evera 353,181
Drum head tightener, C. G. Conn..............«.... 353,204
Dyestuffs from basic rosaniline, manufacture of
sulphonated purple, C. I.. Muller...... 353,264 to 353,266
Ear bending machine, automatic, ¥'. M. Leavitt... 353,261
Eccentric shifting mechanism, J. Kaiser... . 852,99
Ejector, fluid, G. Haydn..........c.cccuet 353,219
Electric battery, J. A. Kendall........ 353,141
Electric current regulator, E. Thomson 353,179
Electric elevator, J. H. ClarK.........ccc.vvune . 353,128

Electric lighting, application of secondary bat—

teries to, K. R. Knowles..........covvvviiininnnnes 353,142
Electric lighting, connecting and disconnecting
generators tor, J. W. Howell ... ......cvuven... 353,035

Electric lighting of railway trains, C.E. Buel 353,248
Electric machine, dynamo, R. H. Mather .... . 358,151
Electric machines, brush holder for dynamo, A.

Electric machines, motors, etc., regulator for dy-
namo, E. ThOmSon....coeeveeeiereieaennnns . 353,180

Electric switch board, J. H. Wehrle. . 353,184

Elevator. See Electr’  elevator. Patient’s ele-
vator. Waterelevator.

Engine. See Direct-acting engine. Hot airengine.
Traction engine.

Engines, exhaust relief and continuous blast for,

Extract of cod livers, process of and apparatus
for manufacturing concertrated. Stairs &

. 853,000
Eyeglass case, metalllc. H. G. Chase . 358,203
Faucet, beer, J. Walsh. . 852,964
Fence, G. I. Yager........ . 352,243

Fence clamp, W. H. Kirby..... . 353,072

Fence, flood, Proctor & Martin..... .. . 352,157
Fence machine, wire, Cowles & Buttz 853,206
Fence making apparatus, J. W. Clark....... ....... 353,019
Fence post setting tool, J. Du Bois.. . 353209

Fence, wire, W. C. Gholson..........
Fences, gate for wire, W. C. Gholson
Fence, machine for making, W. Van Horn. 352,939
Fertilizer, D. W. Dudley . 353.210
Fiber from jute, etc., machine for removing, J.

Juvenet.....cooiiiiiiiiiiiii it . 352,977
Filter, water, W. H. Cummings 358.207
Fire escape, L. Hirsch. . 353,029
Fire extinguisher, hand. J. S. Zerbe . 353,218
Fish, machine for splitting and cleaning, M. J.

. 353,129
. 353,130

PalSOD..cciviiiieiiiiiiiiiiies ciiiiinienann . 353,268
Fishing reel drag, A F. Meisselbach 352,926
Fly trap, J. W. Levy . 853,076
Fodder cutter, D. Swanger. .o 352,960
Forging shifting rails, die for, A. Walter... . 353,100

Frame. See Ash pit frame. Quilting frame. Win-
dow frame.
Frogless switch. C. B. Price
Fruit picker, H. H. C. Arnoid....
Fur skirt, Weinberg & Clark, Jr
Furnace. See Hydrocarbon furnace.
Furnace, Grewcox & Yeiter
Furnace, J. E. Moerath
Gauge. See Saw gauge.

. 853,002
. 358,110
. 853,103

... 353,216
. 353,230

Game apparatus, parlor, W. M. Baxter. . 853,114
Game, mechanical, A. Durham........ 353,971
Gas burner, J. S. Wethered.... 353,187
Gas regulator, Kuyl & Cundell . 853,227
Gas regulator, M. G. Wilder.... . 352,940

852.933
858,043

Gate, Rogers & Roan...
Grate, mantel, E. W. Williams..
Grate. veatilating, E. A. Jackson
Gun, machine, R. Morris... ... .......
Hgemoglobinometer, E. F. Von Marxow
Hair tonic, D. TOP€...ccevveirienes vene
Hame clip, P. W. Corcoran............
Handle. See Saw handle.

Hanger. See Door hanger.
Harness, strap plate for, C. R. Miller

. 852,938
853,249

. 852,996

Harrow, J. R. Pile......ccoveeivninnns . 353,001
Harrow, J. G. Owen ... 353079
Harrow, T. ROZErS....ccveiueiieerenereserncsscsnnees 352,983
Harrow or cultivator. N. C. Orrick 352,998
Harrow, side, W. W. Pope....... 352,983

Harvester platform, Williams & Wiselogel.... .. 353,106
Harvesters, butt adjuster for grain, A. B. Mouck 352,930
Hay sling, W. G. Ricker . 353.084
Heater. See Car heater. Water lieater.

Heating apparatus, 8. I. Bailey ................. .
Heating apparatus, hot water, C. E. Hitchings.... 353,188
Heating device, house, J. R. Barker . 852,908
Heating vapors, apparatus for manufacturing,

. 853,276
. 353,007

. 353,111

Hinge, Schubert & Thies.
Holder. See Reflector holder.

Sash holder.
Hook. See Billiard bridge hook.

Horseshoe, C. E. Scarles... ............cceevivveinnn 353,165
Horseshoe nail finishing machine, J. A. Hutchin-

Hot air engine, 'I. J. Rider.

Hotel register, J. W. Leasure..... .... 353,075
Hub attaching device, C. F. Harrington . . 353,218
Hydrant, E. Hand........ cccooiiiiiiiiiiiiiinnns oue 353,217
Hydrocarbon burner, C. W. Heine . 353,027
Hydrocarbon burner, L. B. White.... . 853,105
Hydrocarbon furnace, A. H. Shipman 353,169

Incubators, heat regulator for, G. B. St. John..... 353,212

Indicator. See Discal indicator.
Inhalingdevice. M. W. Hobbs. 353,220
Insulator, R. G. Brown . 858,120

Iron. See Sad iron.
Jack. See ILifting jack.
Jar. See Milk jar.

Jet apparatus, W. R. Park.... .... tereisscenseanens 352,950
Key. Barnes & Woolaston ... 353,113
Key fastener, A. B. Shader.. . 852,957
Kneading machine. J. F. Hughes.. 353,065
Knitting machine, circular, J. Adams . 353,244
Knob attachment. J. B. Wood . 352,942
Lace pins, etc., safety fastening for, C. A. Cooper 353,052
Ladder, T. W. Hughes............cccoiiiiiinnees v 352,922
Lamp, incandescent electric, A. L. Reinmann. . . 358,158

Pegging jack.

Land roller, F. Ii. Norton....
Lasting machine, J. H. Laskey
Latch, J. H. Grant et dl...........
Lawn tennis net pole, E. G. Booth..
Leather rolling machine, T. W. McKee.
Leather splitting machine, A. F. Stowe.....

Letter boxes, indicator for drop, M. R. Jones
Lifting jack, A. & S. H. Hughes

363,267
. 858,145
. 853,02
. 853,050
. 352,936
. 353,235
. 853,189
. 363,223

Lock. See Combination lock. Door lock. Pad-
Seat lock.

lock. Mortise lock. Seal lock.
Loom, Brownridge & Bond
Loom picking mechanism, N. Abare
Looms, take-up mechanism for, W. Hathaway....

... 353,201
. 852,905
353,026

Lubricator. See Axle lubricator.
Matches, machine for making, Norris & Hagan.... 852,997
Measure, shot and powder, Beardsley & Keller.... 353,116

Measuring rope, reel for, F. A. Winter............. 363,107
Measuring the distance and height of objects, in-
strument for, W. Farquharson... ... 353,127
Metal, device for drawing, R. White ceeeee. 353,188
Metal, fagoting, K. B. Felt........cccoevve vivnnnnnn. 352,947
Metal strips. apparatus for bending, W. Billings.. 852,909
Milk jar, B. Y. Judd.. ....ccevvvnninnnnniiinnnnnnns 353,069
Mill. See Rolling mill.
Mitten and knitting the same, J. Collins... .. 353,020
Mortise lock, k. J. Biggs . 853,196

Motor. See Pump motor.
Motor, J. K. Sample......coovvveieernine o covenennnn 853,006
Mowers and reapers, endless chain sickle for, S.

ST A B g 4T3 A 352,963
Musical instrument, stringed, M. W. White........ 353,277

352,965

Musical instruments, keyboard for, W. T. Weir...
Nail receptacle, W. Mathews
Needle, E. Strain
Needle, cutting, P. A. & J. Coupal.....
Nut cracking machine, R. C. Koerbe:

. 353,148

0Oil tank, R. Federroll............... . 352,914
Packing box, Jenkins & McGuire . 353,225
Packing case, F. E. Kip......... . 353,226
Packing, piston, J. W. Dudley. ... 853,211
Padlock, W. L. Alvord........ . 853,012

Padlock, permutation, J. H. Julian
Pail, etc., A. Brake..
Pail, milk, F. G. Ford.

Paper bags, making, W. H. Honiss.. .
Paper cutting machine, F. D. Witherell............
Paper, fixture for holding toilet, O. H. Hicks......
Paper, package of toilet, O. H. Hicks...............

352,950
852,951

Patient’s elevator and perambulator, M. Ham-

mond «eevvieiiiianniiienen ... 353133
Pegeing jack, S. O. Brown ........ . 353,200
Pen, fountain, D. C. Demarest. . 853,053
Pen, fountain, G. H. Sackett..... . 853,162
Pencil sharpener, T. A. Henderson.......ccceeeee.. 853,061
Picker. See Fruit picker.

Pin. See Rolling pin.

Pipe coupling, swivel, H. S. Miller...cccee.. weeeene 353,154
Pitman head, W. H. Wild..... 353,240
Planing machine, L. P. Hoyt . 362,976

Planter, corn. E. H. Lancaster. . 352.928
Planter, tree, Kempe & Heinold. .. 853,000
Planters, marker for corn and seed, D. C. Gilll-

land 358,215
Platforra. See Harvester platform.
Plow, O. A. ESSIZ...cccvviiiiiiiiiiiiineiiinianernnmenns 352,918

Plow, J. T. Senteney
Plow points, fastener for, G. T. Brown

Plow, ridge, J. B. MOOrmAN. ..., ..ccoveeerennnrannnns

Plow, rotary, J. Q. A. NewWSOm.......cccevvueeennnn. 352,956
Plow, sulky, W. S. Pates . 352,999
Plow, sulky gang, J. W. Holland... ... ... . 352,920
Plow, wheel, C. S. Ruef.......... ........ 853,234
Plows, guide runner for, W. S. Pates

Pole tip, M. H. Mott..
Portiere ring and pin, F. M. House
Potato digger, F. O. Williamms......

. 852,992

Power brake, R. S01ano........cccviiinnnniiiinnnnn.

Press. See Baling press.

Presser foot lifting mechanism, J. A. Davis........ 353,254
Pressure regulator, W. S. Patterson................ 353,081
Pulp, apparatus for preparing wood and other

fibrous material for conversion into, F. B.

BErwin. ..ot 853,056
Pulp, article manufactured from, F. B. Howard.. 352,993
Pump motor, J. A. & A. 8. Hockenberry........... 353,063
Pump, rotary, J. Brewer.........c...cevununnne. wreee 853,199
Punches, socket for, R. White. 353,189, 353,192

Quilting frame, A. B. Walker
Railway, cable, G. Warburton
Railway, marine, A. Catrari
Railway superstructure and car truck, elevated,

. 853,042
. 858,188
358,121

E. S ShaW..iitiiiiiitiiiiiiiiernieeeesneeesnnnnen 353,086
Railway tie, metal, E. N. Higley....... . 853,028
Railway turntable, J. F. Class........ . . 352,970
Range, E. C. Frost....ccce.vevee conennnn. 353.024
Record board, coupon order, J. H. Sutliff... . 353,008

Reel. See Wire unwinding reel.

Reflector holder, G. A. Sanders

Register. See Conductor’s register.
ter.

Regulator. See Electric current regulator. Gas
regulator. Pressure regulator.

Ring. See Portiere ring.

Riveting machine, J. Johnson.......c.cceeveveeeennnns

Rods of metal, machine for cutting and pointing,
J.C. Taliaferro.....ccoeveuuninnnnnnieieeeeeeennins

Roller. See Land roller. Window shade roller.

Roller and cultivator, combined, J. Mills.

Rolling mill, W. B. Parkes....

Rolling pin, W. O. Taylor...

Hotel regis-

Rolling rods of metal, machine for, J. Beavis...... 853,116
Rosette, G. Eberhard........... . 352,912
Sad iron, O. R. Hanchelt .. . 852,975
Sash balance., T. G. Williams. . 353,241

Sash holder, M. C. Tully.... . 853,239
Saw, drag, C. W. Wright........ . 855109
Saw gauge, Williams & Brewster . 353242
Saw handler, G. E. Siebler........ccecveer cevnennnns 362,937
Saws, wheel for band, G. M. Hinkley............... 353,260
Screen. See Window screen.

Seal lock, R. O. Walker.............. veaven cereeenaes 353,009
Seal, self-fastening, E. J. Brooks .. 853,246
Seat lock, A. D. Lovett....... . 853228

Sewing machine, J. A. Davis.
Sewing machine feed mechanism, J. A. Davis
Sewing machine guide, W. I.. Dixon.....
Sewing machine, wax thread, J. A. Davis..
Sewing machines, electric motor for, E. Recordon 353,003
Shafts, device for regulating the movement of os-
cillating, R. White..........
Shearing machine, metal, C. Wais ..
Sheet metal clearing, washing, and drying ma-
chine, W. WakKely......ocoieeeireiiennneerennnnnns 852,986
Sheller. See Corn sheller.
Shirt, F. JACODY...evveiereeneerennnns
Shot case, revolving, Stearns & Wells. 353,001
Shuttle, J. A. Davis 5253
Signal coupler, automatic electrical, J. S. Copers. 352,990
Slates, device for cleaning, J. Cocheu. reneens 352,046
8led brake, O. W. Smith............ Ceeenns weereneenn. 852,984

853,067

Sled, hand, H. Lindenberg. ver
Sleigh, L. Bender........c.ccvvieveeensceccnes sonvennns
Soldering the handles to tin cups, machine for. C.

L. Wagandt .........cceo...
Sole laying machine, P. A. Coupal
Spark arrester, R. S0lano..............cceviiiinae
Spinning machines, covering for top rolls of, T.

. 363,275
. 353251
358,271

Spoon, medicine, C. S. Dorr
Spring. See Vehicle spring.
Stalk cutter, J. Q. AQGMS...coovvvuiiirrnnierensennns 353.010
Stamp, hand, E. H. Rogers, J
Steam traps, expansible vessel tor, J. C. Taft.
Steel, making, D. Brose........cc.c.ccvieevnnnnns
Stone dressing machine, J. W. Maloy....
Stone sawing machines, sand and water feed
mechanism for, J. H. Frenier
Stove, heating, F. A. Magee..........
Sugars, refining raw colored, C. Steffen......... .-
Supporter. See Cuff supporter.
Suspenders, J. T. Budd........cceeiiieitnaiennnnncnns
Switch. See Frogless switch.
Table. See Railway turntable. Veterinary ope-
rating table.
Table, H. A. Barnhart......
Table., J. Hinkel.
Table corner, H. J. Laugstou
Tank. See Oil tank.
Tank, A. Ordenez y Ponce .
Tedder, W. H. Hall

. 353,049
353,137
. 853,144

353.156
978, 852,974

Telegraphy, multiple, S. D. Field 853,128
Tent, J. E. Shaw . 353,168
Thermostat, G. Westinghouse, Jr., & Moore . 353,186
Thill coupling, J. G. Hess . 852,919

Tie. See Railway tie.
Tile machines, cut-off table for, G. C. &J. H. Skin-
. 853,170

Tire setter, G. Meyers..
Tobacco pipes, Shin rest for, T. S. Brady
Tongue, wagon, G. W. Avery.........
Tool, combination, J. H. Donaldson.

Tool, outlining, R. A. MacKenzie.. . 353077
Traction engine, J. Q. A. Newsom....... . 853.155
Trap. See Kly trap.

Tugs or traces, attachment for, L. Werle.......... 853,185
Umbrella or parasol, J. T. Smith. 353,172, 353,178
Valve, J. Janotte.............. eee.. 353,068
Valve gear, C. E. Kimball ... 353,032
Valve gear steam engine, W. Wllson . 353,04

Valves, muffler for steam. T. E. Hill.
Vehicle, Parsons & Welch
Vehicle running gear, W. S. Strickland
Vehicie spring, J. F. Gross
Vehicle wheel, Macphail & Needham
Velocimeter, R. J. McCarty
Velocipede, E. S. Burbank..
Velocipede, H. A. King...........

Velocipede, railway, A. W. Ingraham
Veterinary operating table, M. L. Faling

852,918
.. 862,924

. 853,152
362,989
353,071
352,952
853,057

Wagon running gear, R. C. Blackwell (r). 10,784
Waistbands, making, H. Wirths.... 352.967
Wardrobe, portable, P. C. Johnson. .. 352,994
W ashing machine, J. La River... . 355,073
W ashing machine, I. H. Laubach 358,074
Watch, C. G. Schellenberger .. 352,985
Water elevator and carrier, Ford & Rarick.. .. 853,214
Water heater, H. A. Tobey......... .. 858,097
Waterproof fabric, C. Moseley. .. 352,954
Water purifying apparatus, J. H. Blessing..852,943, $62.944
Water tower, G. C. Hale... ceereseens .. 353,132
Weather strip, C. Polley. 352,982
Welding ¢conmpound, J. O. Ball.......... 858,112
Wells, sand reel for artesian, C. G. Coss.... . 353,206
Wheel. See Vehicle wheel.

Wheel, F. H. Harris .. 353,060
Window frame, S. F. Peters........ 353,087
‘Window screen, adjustable, T. Skinner 853,171
Window shade roller, H A. Walker.. . 853,182

Wire unwinding reel, A. J. 'l‘rempe ............... . 352.962
Wood polishing machine, Bridgman & Challoner.. 352,988
Yarn cleaning device, J. A. Snyder............cceuu 853,174

DESIGNS.

Call box, H. Thau.... ... 17,002
Dishes or vessels, ornamentation of, W. Leighton,

) 16,994
Envelope machines, link for drying chains of, W

E. Preble 16,999
Glassware, J. B. Miller. 16,997
Glassware, ornamentation of, W. Lemhton, Jr ..... 16,995
Lining, quilted, A. Hildt............... ... 16,993
Plows, landside for, J. M. McConnell ... 16,996
Scarf, J. S. Tappan......cceeeeeeenes . 17,001
Stove, heating, C. Rohlfs...... . 17,000
Tile display stand, E. D. Morris . 16,938

TRADE MARKS.

Belt fasteners, machine, Greene, Tweed & Co...... 18,881
Brooms, Broom Makers’ Protective Union.. .. 13,818
Brooms, C. W. Spencer............ . 13,826
Buttons, Cramer & Kauffeld 13828
Cigars and clgarettes, C. L. Pratt. 21, 13.822
Corsets, B. Altman. 13,811

Extracts of beef, solid and liquid, W. F. Schmoele

.20 s 13,824, 13,825
Garters and garment supporters and their parts

and attachments, W. W. Anderson...
Hats, men’s, women’s, and children’s, Osborne &

Taylor

. 13,820
. 13,827
Petroleum for illuminating purposes, retined, Ches-

ter Oil Company .. . 13,816
Satins, Meckle & Co. . 13.819
Shoes, J. F. Dane, Grinne . 18.829
Soap, laundry, C. Davis & Co 13,817

Springs. spring balances, and spnng-actuated ma-
chines not horological, G. Salter & Co..

Tea, J. W. Doane & Co

Watches and watch cases, Crescent Watch Case
COMPADY..uvtieiiin teeiiineeeeeeceeinneeinens . 18,816

Whisky, Cahn, Belt & Co.....cccvvvvennnnn... 18,813, 13,814

A printed copy of the specification and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, 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 furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadinan Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, at a cost of $40 each. For full instruction
address Munn & Co., 361 Broadway, New York. Other
foreign patents may also be obtained.
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Woverfisements.

Inside Page, each insertion - - = 75 cents n line.
Back Page, each insertion - %1.00 « line.

The above are charges per agate line—about eight
words per line. This nocice shows the width of the line,
and is sot in agate type. Engravings iay head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisemen*s must be
received at, publication office as early as Thursday morn-
ing to appear in next issue.

SEBASTIAHa MAY & HIR

orow Cuttin «
Foot &

LATHES::

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits, Latheson ¢rial. 4
Catalv%ues mailed on application

168 2d St., Cincinnati, QO N

THE BACTERIA OF DISEASE.—BY DR.

Henry Hun,—The contents of the air we breathe. The
nature of bacteria. Classification of bacteria. Useful
bacterian. The bacteria of disease. With 16 iilustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
545, Price 10 cents. To be had at this ofice and from

all newsdealers.
Bridge Store No. 16

OA BAND MACHINRY st

TRANSMISSION OF STEAM.—A LEC-

ture by Chas, E. Emery, delivered in the Sibley College
course.—The properties of sieam which make it well
adupted for a transnission to a distunce. The methods
adopted to maintain pressure and provide for condensa-
tion. The nature of the mechanical devices necessar,
in a successful street system of steam pipes, wit:
methods of insulation, of supporting and securing the
pipes. of overcoming street obstructions, and of making
service connections, methods of measuremert; and a
statement of precautions necessary in operating long
steam pipes, nf the cause and prevention of water rams,
of the nature of the repairs 1e(tuxred with general re-
marks upon the whole subject Jontained in SCIENTIF-
I1C AMERICAN SUPPLEMENT, No. 743. Price 10 cents.
To be had at this office and from all newsdealers.

Lists sent.
N.Y.Machinery Depot,

TIMPROVED BLEACHING PROCESS.—
Description of a_new process, partly mechanical and
partly chemical, devised by Messrs. Mather and Thoinp-
son. for bleaching texti e fabrics. With 3 engmvm s
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, N
5:39. Price 10 cents. To be had at this office and

all newsdealers.

HI“»TORY OF THE ELECTRICAL ART
in the U. 8. Patent Office.—By C. J. Kintner. An inter-
esting h|story 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
h c?nts Te be had at this office and from all news-
ealers.

MINERAL WOOL,

A fire-proof insulator of heat and sound Samples and
price list free. U.S. MINERAL WOOL C
N. Y.

22 CORTLANDT sTREE'l'
ARTESIAN WELLS.—BY T. C. CHAM-

berlain.—Principle of artesian wells. Essential features. -
The water-bearing beds. The confining beds. Inchna-
tion of the heds. Advantages of low inclination of the
strata. Surface condition of the porous bed. Rain-fali.
Irrigation by artesian gells Escape of water at lower
levels than the well. Conditions relating to the well.
Height of flow. Detection of flow. Effect of time on
flow. Character of the water. Limits in depth. Art of
sinki® 7wells. Record of driliinrgs. Areas of favorable,
dOubL[’uI and adverse probabilities. Illustrated with 31
engravings. Contained in SCIENTIFIC. AMERICAN
SUPPI.EMENT, No8. 542,543 and 544. Price 10 cents.
T be had at this office and from all newsdeulers.

EXCELLENT Brack Corigs of anytRing written or
drawn with any Pen (or Type Writer) by the Patent
Only equalled
by Lithography.
Specimens Free.
AvurocopyisT Co., 3 Thomas Street, New York.

The STATUE of LIBERTY, NEW YORK.

The great work of Bartholdi, the lar%tatue ever
erected by man, just innuxurate on

New York Harbor, tully described. The history of 1ts
inception, how the work was carried out, chronology of
the operations and full engineering and popular details
as to construction, mode of erection, size, thickness of
metal, etc. Fully llustrated by drawings, showing the
work as completed, the elevation of the pedestal and
framework, and the s tatue as it uppeared in process of
construction. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 564. Price 10 cents. To be hadon
gpplhcanon, or by mail, at this offiice and from all news-

ealers,

2t025H.P.

ro m

CHARTER’S

7\ GAS ENCINE.

3 Warranted equal to any in
0

Power and Economy, and Superi-
or to all in Simplicity and Cem-
pactness. Gives an Impulse at
every Revo]utlou

)

H. H. HAM,
Chicago Agent, lb Monroe Street.
Williams & Orton Mfg. Co.,

STERLING, ILL.

P. O. Box 148.

RADII OF CURVATURE GEOMETRI-

cally considered. By Prof. C. MacCord, Sc.D.—Explana-
tion of a new method of determining the radii of curva~
ture of many plane curves by very simple graphic con-
struction, the proposed mode of operation being based
upon the fundamental ideas of regarding a line as gen-
erated by the motion of a point, the tangent as the di-
rection of that motion at a given instant. and the normal
also as a line in motion. ith 12 figures. Contamed m
hcmnmmc AMERICAN SUPPLEMENTS, N 2537 and

538. Ten cents each. To be hadat thxs ‘office and
from all newsdealers.

PERFECT
NEWSPAPER FILE

'I‘he Koch Patent File, for presevving newspapers,
azines, and pamghlets bhas been recently |mproved
price reduced. Subscribers to the SCIENTIFIC AMa
ERICA\ and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the

e ol this p. pe1 eavy board sides; inscription
NTIFIC AMERICAN,” in gilt. Necessary for
svery one who wnshes to preserve the paper.

dress
MUNN & CO,

Publishers SCIE"TIFIC AMERICAN.
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Scientific Qmerican,

The Toshao-Chemioal Roceinh Dook:

NOW READY.

The Techno-Chemical Receipt Book.

Containing Several Thousand Receipts, covering the
Latest, most Important, und most Useful Discoveries in
Chemical Technology, and their Practical Application
n the Arts and Industries. Edited chiefly from the
German of Drs. Winckler, Elsner, Heintze, Mierzinski,
lacobsen Koller, and Hemzerlmg with additions by
William 1. Brannt, Graduate of the Royal Agncultuml
Col] e of Eldena, Prussia, and William H. Wahl, Ph.
D.({Heid.), Secretary of the Franklin Institute, Phila-
delphia, author ot * Galvanoplastic Manipulations.” Il-
lustrated by 78 engravings, in one volume, aver 500 pages,
12mo, closely printed, containing an immense amount
and a great variety of matter. Elegantly bound in scar-
}:%te vloth. gilt. Price $2, free of postage to any address in

w0

IE?’A circula’r of 32
tents of this importan
to any one in any part of
address.

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa., U. S. A.

TWO NEW AXD INPORTANT BOOES

NEARILY READY.

Aluminium, its History, Occurrence, Properties,
Metailurgy and Applications, including its Alloys. By
Joseph W. Richards, Chemist and Practical Metallur-
gist. 16 engravings, 344 pages. 12mo. (Ready Dec.15.) $2.50

A Practical Treatise on Petrvleum: Compris-
ingits Ongm Geology, Geographical Distribution, His-
tory, Chemlstrv Mining, Technology. Uses and Trans-
portation, togetber with'a description of Gas Wells, the
Vgplrcatlon of Gas as Fuel, etc. By Beni]lamm.l Crew.

ith an appendix on the Product and t, e Exhaustion
of the Oil egxons of Pennsylvanla and New York, and
the Geology of Natural Gas. By Chas. A. Ashburner,
M.S., late GGeologist in charge Pennsylvania Survey. Il-
lustrated by numerous engravings, 8vo. about 400 pages.
(Ready Jan. 1, 1887.) $4.50

Prospectuses for subscﬂmmon. shmuf/ng the contents of
both o the above books, sent by mail, free on application.

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa.

BIT.:

SCIOPTICONS, M
ARCY'S E

pages, showing the full Table of Con-
t Bg k, sen nl;% m,%d fre%)f postage

rwish his

Square,0Oval, or I nun(l Smooth Holes.
For carpenter, cabinet, and pattern work.

%in. 50c., set maifed free. Bridgeport
Gun Implement do Maiden Lane, N. Y.

AGIC LANTERN iL‘;Ic)gg
LM E—— E EAMP .
IME LIGHT MADE EASY. SEND FOR CIRCULARS,
L. J. MARCY, 1604 Chestnut St., Philada.
ASBESTUS Asbestos and Hair Kelt Boiler and
Pipe Coverings. Asbestos materials

of all kinds manufactured and applied. Estimates given.

Felt Works, 101 Maiden Lane,N.Y.

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent W ood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & ('0.. Worcester, Mass. Send for Catalogue.

Established 1837.

Machine Knives,
L. & I. J. WHITE,
BUFFALO,N. Y.

Planing, Mnlding, Shingle and
Stave, Hoo}g wnd Veneer. Plated
Stock and Blanks for Moulding Cutters. Other Machine
Cutters to Pattern. Moulding Cutters can be ordered by
number from Universal Moulding Book.

FOREIGN PATENTS.
Their Cost Reduced.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obstacle of cost is no longer intheway of 8
large proportion of our inventors patenting theirinven-
tions abroad

CA NA DA .—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former 1ncludes the Provinces of Ontaricv, Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-
toba.

The number of our patentees who avail themselves of
the cheap and easy method now offered for obtaining
patents in Canada is very large, and is steadlly increas-
ing.

ENGIL AND.—The new English law which went into
torce on Jan. 1st. 1885, enables parties to secure patents
in Great Britain on very moderate terms. ABritish pa-
tent includes England, Scotland, Wales, Ireland and the
Channel Islands. Great Britain is the acknowledged
finatcial and commercial center of the world, and her
goods are sent to everyquarter of the globe. A good
Inventionis like'y to realize as much for the patentee
in England as his United States patent produces for
him at hewe. and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro=-

ected as in the United States.

OTHER COUNTRIES.—Patents are also obtained
on very reasonable terms in France, Belgium, Germany,
Austria, Russla, Italy, Spain (the latter includes Cuba
and all the other Spanish Colonies), Brazil, British India
Australia, and the other British Colonies. .

An experience of FORTY years nas enabled the

publishers of THE SCIENTIFIC AMERICAN to establish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of their clients promptly and proper-
1y done and their interescs faithfully guarded.

A pamphlet containing a synopsis of the patent laws
cf all countries, including the cost for each, and othe
information useful to persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & ('O, Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persous desiring
any information re'ative to patents, or the registry of
trade-marks, in this country or abroad, to call at theipr
offices, 861 Broadway. Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.

Address,

MUNN & CO.,
Publishers anA Patent Solicitors,
861 Broadway, New York.
BRANCH OFFICES: No. 622 and 624 F Street, Pacific
Building, near 7th Street, Washington, D. C.

standard BELTING, PACKING

Branches: 308 Chestnut St., Phila.,

JOHN H. CHEEVER, Treas.
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e

SOLID VULOCANITE
EMERY WEHEELS,.

All other kinds Imitations and Inferior. Our name is stamped in full upon all our

, HOSE, and WHEELS, Addressfornew circular,

NEW YORK BELTING & PACKING co.,

Warehouse: | 5 Park Row, opp. Astor House, New York.

167 Lake St., Chicago, 52 Summer St., Boston.
J. D. CHEEVER, Dep’y Treas.

CONCRETE —BY JOHN SLATER, B.A.

s)a per on the means to be adopted in order to render
bmh ngs stable, and on the use of concreteas a mate-
rial for that purpnse. Early use of concrete as a build-
ing material. Value of concrete. Materisls of which
concrete is composed. Cement concrete. London con-
crete, Artificial stones. Concrete buildings. (ontain-
ed In SCIENTIFIC AMERICAN SUPPLEMENT, No.539.
Price 10 cents. To be had at this office andfrom all
newsdealers.

ARTESIAN'

Wells, Oil and Gas Wells, drilled
by contract to an:
to 3000 feet. We
and furnish ever{thmg required
to drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for100 to
600 £t. Send 6 cents for illustrated
camlogue
PierceWellExcavatorCo.

New York.

EPPS’S

CGRATEFUL-COMFORTINCG.

COCOA

$10.00 to $50.00 fssie:

ness. Magic Il.anterns and Views of ular sub-
jects. Catalogues on application. Part ptical, 2
athemancal 3 Meteorological, 4 Magic Lanterns, etc.
L. MAN ASSE, 88 Madison Street, Chicago, I11.

er night. A

EAND FINE GRAY IRON ALSO STEEL
) CASTINGS FROM SPECIAL
ATT ERNS

M SDEVLIN & [P / FINE TINNING J,\p

& FINGSHING .
LEHIGH AVE. & AMERICAN ST. PHILA.

L LFESHORT-YIRUTE \WAY &

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

—

E lE cTR I cAl Edw, P. Thompson, Solicitor ot
s Klectri cal patents,3 Beekman St.,

N. Y. No risk. Deposits to be held by the -Madison Sq.
Bank N. Y., till client is satisfied with the work. Other-
wise refunded. Write for testimonials and instructions,

GUARANTEED TO CONSUME 25 to 75
PER CENT. LESS GAS THAN

SCHLEICHER, SCHUMM & CO.,

OTTO CAS ENGINE.

A N Y OTHER GAS ENGINE
Per BRAKE-HORSEPOWER
PHILADELPHIA and CHICAGO.

ICE & REFRIGERATING

Machines. York Pa-
tent. YORK MFG,
CU., York, Pa.

i LIGHTNING GRIP WOODWORKERS® VISE.

E. & K. PATENT.
T. C. MASSEY, Sole Maker, 15 South Jefferson Street, Chicago, Ill.

O SCREWING-.
SEND FOR CIRCULAR.

@Rﬂw NG C 0 535 PEARLY]

NEW YORK

LIYHEIMI“;&?’@I}VE;
By DVRNEw JgssTee PROCESS e

Send Green S famp Z"’M%Tmz}mmmﬁ.

Mineral Lands Prospected.
Artesian Wells Bored. Su?erior Stationary En-
ines, specially adapted to Electric Light purposes.
uilt by PA. DIAMOND DRILL Co., Birdsboro, Pa.

THE BEST STEAM PUMP.

Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and etfi-
\, ciency. Needs no care or skill; cannot
get out of order; huas no movlng parts.
i Superlm Fire Pump.
ij Instantaneous and powerful,everready.
Available, wherever steam pressure can
be had. for pumping any kind of liquid
hot, cold, sandy, impure, etc) ‘Wemake
n sizes, 1prxces from $7 to $75. Capaci-
ties from 100 to 20.000 ga.llons &r hour.
State for what purpose wanted and send for Catalogue
of “Pumps.” Van Duzen & Tift, Cincinnati, O.
To mtrodu(‘e them, we

Blc‘ OFFER' will Give Away, 1,000

Self-Operating Washing Machines. If yon want
one send us your name, P. O. and express office
at once. The National Co.,23 Dey St., N.Y.

ICE-BOATS — THEIR , CONSTRUCTION

and management. With worklng drawings, detaids, and
directions in full. Four_ engravings. show%n mode of
construction. Views of the two fastest 1ce-smljng boats
used on the Hudson river in winter. By H. A. Horsfall,
M. Contained in SCIENTIFIC AMERICAN SUPPLE-

\

MEN. 1. The same number also contains the rules an
regulafions for the formation of ice-boat clubs, the
ing and mar.agement of ice-boats. Price 10 cents.

CA

WEI:L’S SPIRAL STEEL CONVEYO
3 =133 West Washington St., Chicago, Ill.

£ New Catalogue of Valuable Papers

contained in SCIENTIFIC AMkxICAN SUPPLEMENT, sent
freeof charge to any address.
UNN & CO.. 361 Broadway.N Y.

VALUABLE BOOKS.

Machinist, the Complete Practical. —By Joshua
Rose. Embracing lathe work, vise-work, drills and
drilling, taps and dies, hardemng and tempering, the
making and use of tools, tool grinding, marking out
work, etc. Illustrated by 356 engrayings. Thirteenth
edmon thoroughly revised and ingreat part rewritten.
In one volume, 12mo, 439 pages, . . $2.50

Engineer’s Handy Book.—By Stephen Roper. The
most comprehensive and best lllustrated book -evel'
Exubllshed in this country on the steam engine; sta-
ionary, locomotive and marine, and the steam engine
indicator, It contamsnear]y360 main subjects; 1.316
paragraphs, 876 questions and answers, 52 suggestions
and instructions, 105 rules, formulse, and examples, 149
tables, 195 1llnstmt,10ns 31 indicator diagrams, and 167
technical terms; over ‘3 000 different subjects, with the
questions most ilkely to be asked when under exami-
nation, before being commissioned as an engineer in
the U. 8. Nauvy or Revenue _Service, or licensed asan
Engineer in the Mercantile Marine Service, . £3.50

Engineer’s Pocket-Book.—By Charles H. Haswell
civil, marine, and mechanical engineer. Giving tables,
rules and formulas pertaining to mechanics,mathema-
tics, and physics, architecture, masonry, steam vessels,
mills, limes, mortars, cements, etc. ew edition, en-
tirely rewritten, containing much new matter, as ma-,
sonry, canals t'lams, ui]ding materials, floor beams,
optics, logant’hms efc., with 22 additional pages, mak-
ing 922 pages. Forty-mnth edmon, pocket-book form
leather, . . $4.00

anomolive.—Cathechism of the locomotive, by W. N.
Forney, mechanical engineer, with tab les, 19 plates
and 227 wood engravings, erown 8vo, cloth, $2. 50

Steam Engineer’s Guide in the desigh, construc-
tion, and management of American stationary, porta-
ble and steam fire engines, steam pumps, boilers, injec-
tors, governors, indicators, plstons, and rings, safety
valves, and steam gauges. For the use of engineers,
ﬂremen and steam users. By Emory Edwards. Illus-
trated by 119 engravings. 420 pages, 12mo, . $2.50

Steam Engine.—A catechism of the steam engine in
its various a{g)hcanons in the arts,towhich is now
added a chapter on Air and Gas Engines, and another
devoted to useful rules, tables and memoranda. By
John Bourne, C.E. New edition, much enlarged, and
mostly rewnften Tlustrated by 212 woodcuts, for the
most part newin this edition. 12mo, clot!

The above books sent by mail on receipt of the prlce

Send for our book catalogue, which will be mailed free

to any address.
MUNN & CO.,
361 Broadway, New York.

BALT, UNIPOLAPF. System of Electric Lighting is
cheapest and best for Arc or Incandescent. For infor-
mation, guarantees and estimates, address

"l‘g’ ELECTRIC CO..

Locust Sts., I’hlladelnhin.
TO THE STEEL ON%‘A’?‘IIIIIEFACTURERS
UNITED STATES OF AMERICA.

UNITED STATES NAVY DEPARTMENT, }
WASHINGTON, DeC., Aug. 21, 1886.

The attention of all steel manufacturers of the United
States is hereby invited to the requirements of the Navy
Department in the way of armor-plates and heavy gun
forgings, for the prosecution of work already authorized
by Congress.

This advertisement invites all domestic manufactur-
ers of steel to specify, in competition with each other,
upon what terms tkey will engage to prepare for the
production of and produce the forgings and armor-plate
required for modern ordnance and armored ships; and no
bids will be considered except such as engage to produce
within the United States either all the gun-steel or all
the armor-plate (or both) specified in this advertise-
ment; nor will any bid be acceﬁ)ted unless accompanied
by evxdenee satlsfactorg to the Department that tne
bidder is in possession of, or has made actual provision
for, a plant adequate for 1ts fulfillment.

Bids are hereby invited for supylymz this Department
with the under-mentioned mater:

About 1,310 tons of steel gun-forgings, of which about
828 tons will be for guns of 8ix inches caliber, 70 tons
for guns of eight inches caliber, and 912 tons for calibers
between ten inches and twelve inches (hoth inclusive).

These forgings are to be delivered rough bored and
turned, and when in that state the heaviest forgin
which entersinto the construction of a gun of eac
the desired calibers will be about as follows:

All these forgmgs must be delivered within the follow=

mﬁ times from the closing of a contract, viz.:
or 6 inch guns, 28 within one year, and the remainder
within 18 months.

For 8 inch guns, within two years.

For 10 inch and larger guns, within 2} vears.

Preference will be given for earlier deliveries.

Also, about 4,500 tons of steel armor-plates, to be of the
best material and manufacture, shaped accurately after
patterns to fit the form of each vessel for which inten ded,
a.n(% (ilf such sizes as may be required, varying somewhat
as fo!

0 feet by 8 feet by 12 inches thick.

173 feet by 6 feet by 17 inches thick.

llﬁi feet by 44 feet by 6 inches thick.

ere will also be thirner plates.

For information concerning shapes and weights of the
gun forgings and armor-plates, what parts must be
manufactured in sets, time ot delivery of eachset, the
chemical, physical, and ballistic tests, which the metal
mustsustain'in each case, and for all other particulars,
applg to the Chief of Bureau of Or dance, Navy Depart-
ment, Washington, 1.

Each bid upon armor-] late must specify the time with-
in which the bidder will engage to make delivery; and
preference will be given to earliest proposed deliveries.

Proposals must be in duplicate, sealed and addressed
to the Secretary of the Navy, Navy Department, Wash.
ington, D. C,, the envelopes indorsed * Proposal for
steel gun-forgings and armor.’

They will be received at the Navy Department until 12
o’clock M, on the 10th day of DNecember, 1886, at which
hour the oEemng of the bids will take place.

The right is reserved to wawe defects_in the form of,
and to reject a.ny or all bid

Ten per cent.of the contract price will be retained
from the payment for each article delivered, until the
contract, as far as relates to articles of that class, shall
have been completed.

E»larate bidsmay be submitted for the gun steel and
for the armor, if any manuiacturer so desires; but bids
covell'mg both will receive preference, other things being
equa

ids will be compared in two classes.

First. Gun Forgings.

Second. Armor-plate.

And the total sum for which, and the time within
which the whole of the material covered by each class
will be produced and delivered will be alone considered.

WILLIAM C. WHITNEY
—_ Secretary of the fNuw.
NOTICE.
NAVY DEPARTMEN
W ASHINGTON, waembe‘r 6, 1886.

The time fixed by the foregoing advertisement, dated
August 21, 1886, for receiving proposals for steel gune
forgings and armor-plates, viz.: December 10, 1886, is ex-
tended to 12 o’clock noon, March 15, ]887 at which hour
the opening of the bids will take plac

WILLIAM C. WHITNEY
Secretary of the N avy.

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one

illustration of cold house for g oservmg fruit from

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

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

tained in SCIENTIFIC AMERICAN SUPPLEMEI\T No.116.

l;r;‘ce 10 cents. To behadat this officeand of all news«
lers.

THE CHERPEST AND BEST !

‘ WoTo & NGRAYING.

Jto 67 PARK PLACE, NEW 10Rk

l ENGRAVINLE FOR ALL ILLUSTRATIVE AND
- ADVERTISING PURFOSES

Solid Steel Drawing, Tacks.
40c. g r doz., also small Machi
Serews. STANDISH & CASE, 81 Pine St., New Haven, Ct.

NAUTICAL ARENA, OR AQUATIC

Theater.—Description and illustratlons of a novel place
of amusement recently constructed in Paris, to serve as
a eolrcus in winter, and a swimming bath In summer.
Contained in SOIENTIFIC AMERICAN SUPPLEMENT, No.

9. Price 10 cents. 'I'obe had at this office and from
all newsdealers.

Exhausted Vitailty, Nervoua
Debility, and Weaknesses In

en, resulting from Kxcesses, cured
without Stomach Medication by

v I Go R the Marston Bolus
caled Book sent ror 2 stam%. k
or

Marston Remedy 00., 19 Park Place, New

DYEE'S BEARD ELIXIR

T d
Grobs PALATINE u.

CURE fe DEAF

PECK’S PATENT IMPROVED CUSHIONED EAR DRUMS Perfectly
Restore the Hearing, and perform the work of the natural
drum, Invisible, comfortable and always in Fosxﬁou. All
conversation and even whispers heard distinctly. Send for
illustmvedbonkw—nth temmonials, FREE. Addressorcallon

THE USE OF TORPEDOES IN WAR.—

A paper by Commander E. P. Gallert, U.S.N., giving a
clear presentation of the present stafe of efﬂclency 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. With 3 plates, con-
taining many figures, Contained 1n SCIENTIFIC AMERT-
CAN SUPPLEMENT, Nos. 536 and 537. Ten cents
each. To be had at'this office and from all newsdealers.

96 L.ake Mireer, Chicago,

HYDRAULIC FLANGED HEADS,

OF IRON or STEEL, ror BOILER anp TANK MAKERS.
Unequaled for Strength and Uniformity.
THE DICKSON MANUFACTURING CO.

SCRANTON, PA.
57 Oliver Street, Boston,

112 Liberty Street, New York.
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X, 883 Broadway, New York. Mention this paper.
Its causes, and a new and suc-
eessful CURE at your own

home, by one who was deaf
twenty-eight years. Treated by most of the noted
specialists without benefit. Cured himself in three
months, and since then hundreds of others. Full
partmulars sent on appli eati
.PAGE, No. 41 West 31st St., New York City.

CONSUMPTION OURED

AND LUNG AFFECTIONS
Home Treatment. htediseoverybyscelebrsted(}er-
man Physician, IsaPOSITIVE remedy inEvery Stage.
Treatise with directions sent FREE to any sufferer.
Dr.W.F.€&. Noetling & Co.,535 East Hampton, Conn,

t} e, salve or suppository. Liver, kidney

andallbowel troubles—especiallyconstipation—cure
edlikemagic. Sufferers willlearn of asimple reme

free, by addressing, J. H. REEVES, 78 Nassau St., N

Instantrelief. Final cureand never
m returns. Noindelicacy. Neither
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Wfdvertisements.

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
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publicatign office as early as Thursday morn-
ing to appear in next issue.

STEREOPTICONS.

Our Petroleumn Lanterns have the
finest lenses and the lamps are un-
rivaled for powerful white light.
Choice collection of views
colored and plain.

Send for Catalogue to

QUEEN & CO.

PHILADELPHIA, PA.
924 Chestnut Street.

VELOCITY OF ICE BOATS. A COLLEC-

tion of interesting letters to the editor of the SCIENTIFIC
AMERICAN on the question of the speed of ice boats, de.
monsirating how and why it is that these craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIQ
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To
Ve had at this office and from all newsdealers. -

FIRE AND WATER-PROOF BUurLpING FELT,
FIRE-PROOF PAINTS, STEAM PACEKINGS, BOILER
. COVERINGS, ETC.
Samples and descriptive Price List free by mail.

H. W. JOENS M'F'G C0., 87 MAIDEN LANE, N. ¥

CHICAGO. PHILADELPHIA. LONDON.

FIRE—A LECTURE BY J. C. HOADLEY,
delivered in the Sibley College course.—The practical
sources of useful artificial heat. Useful fire-sustaining
substances. Carbon and hydrogen. Difference between

uantity of heat and temperature. Specific heat. Waste
rom banked fires. Effect of nitrogen in returding com-
bustion. Boiler heating. Heat carried away by flue
. _Effect of boiler pressure upon quantity of heat
carried away by flue gases. With numerous tables and
diagrams. _Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 540). Price 10 cents. To be had at this
office and from all newsdealers.

VOLNEY W. MASON & CO.,
FRICTION POLLEYS CLOTCHES and ELEVATORS

PROVIDENCE, R. I

DRAINAGE OF PLANTATIONS.—A PA-

per by D. J. Yeo, describing aninexpensive and efficient
method of draining ground in sites that are to be plant-
ed with trees. With one engraving showing plan of
drainage. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 541. Price 10 cents. To be had at this
office and from all newsdealers.

TEE

“ACME”

-  Automatic Safety Engine.

i 1, 2, and 4 horse power. Always
. ready. No engineer. No dirt. No
noise. Cheap, reliable, economical

1> Rochester Machine Tool Works,

Rochester, New York.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59, Price 10 cents. To be had at this office
and of all newsdealers.

e SEND
RN RANRIALTE
VTSATTARKESR.
TR SNRAEN

BES, <35
SHEETRRASS BRASSWIRE
Mention this paper.

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

WM. A. B ARRIS,
I’rovidence. 2. 1. (P’ork 8t.) Six walkWest
Orviginal and Only Builder ot the
HARRIS-CORLISS ENCINE
With Harris’ Pat. Improvements, from 10 to 1,000 H. P
Send for copy Englineer’'s and Steam User's

unx’!‘xoanrhl;‘:?ll’hgy J. W. Hlll, M.E. Price$1.25.
THE COPYING PAD.—HOW TOMAKE

and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, and also the aniline ink
by which the co{yies are made; how to apply the written
letter to the ; 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.

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’
experience, und now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries.” Messrs Munn &
Co. alsoattend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Intringements 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 conceming Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringc::.onts, As-
signments, Rejected Cases, Hints on the.tuic of Pa-
tents, ete.

‘We also send, freeof charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
cific Building, near 7th Street, Washington, D. C,

American,
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Ask your stationer for E. FABER’S Anti-nervous Rubber Penholdey, No. 4262. Price, 10 cents each.
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"WHEELERS TPATENT W

98 MAIDEN LANE. MANUFACTURERS OF <

ILLER. _

BREINIGS LITHOGEN SILIGATE JPAINT.

LITHOGEN PRIMER. . WOOD STAINS
< SILEX FLINTA FELDSPAR.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 Ibe
pressure. Send for Lists.

AND, BURR & CO.
614 and 616 Market St., Philadelphia. Pa.
@GOLD MEDAL, PARIS, 1878,
BAKER'S

Broakfast Gocoa.

‘Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It hasthree
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,
str 1ing, easily digested, and
} admirably adapted for invalids as
well as for persons in health.

Sold by Grocers everywhere.

V. BAKER & CO., Dorchester, Mass,

PRINCIPLES INVOLVED IN THE CON-
struction of High Speed Engines.—A lecture by C.T.
Porter in the Sibley College Course. The first chapter
in the history of high speed engineering in its appli-
cation to stationarykengines. eatures of the high-
speed horizontal engine; the bed plate; the crank and
sﬁnft,; balancing; truth of construction, With 7

ures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. £46. Price 10 gents. To be had at this office

oth

and from all newsdealers.;

—GLAng’S NOISELESS RUBBER WHEELS

o more Splintered Floors.
Different Styles. catalogge Free.

GEO. P. CLLARK,
Windsor Locks, Ct.

in Eng-

Interchangeable rubber type; 15styles of tyge
sh, Danish,

lish, also Greek,* Italian, Norwegian, Swedi
French, Spanish, Russian, etc. )
“The Hall is, in my opinion, etiual to anyof the writ-
ers on the market for speed, while it is simpler thanall,
and without a rival for distinctness.
“Jas. A. Spaulding, M.D., Portland, Me.”
Send six cents in stamps for 40 page illustrated cata-
logue. Hall Type Writer Co., Salem, Mass.

NICKEL PLATING

&POLISHING MATERIALS.

ZUCKER & LEVETT

CHEMICAL €2 NEW YORKUSA
NMCKEL &
ING

QUTFITS.

PAG
L TRADE MARK'E(/\,\,@S‘IA(GQ

21 John Street, N. Y.

Use the JENKINS STANDARD PACKING in the worst

Jjoint you have, and if, after following directions, it is not
what we claim, WE WILI, REFUND THE MONEY.

Our “ Trade Mark” is stamped on every sheet. None

genuine unless so stamped. §# Send for Price List.

JENEKINS BROS.,

79 Kilby Street, Boston.
13 So. Fourth Street, Phila,

A
W

g

i1 )

BARREL, KEG,

Hogshead,

AND

STAVE MACHINERY.

Over 50 varieties manu-
factured by

Truss Hoop Driving. E«. & B. Holmes,
BUFFALO, N. Y,

ESTABLISHED HALF A CENTURY.

ARVIN'S

Y"F|RE &BURGLAR

SAFES

ANY . TED
HAVE W TN R avEmENT
UNDB | o
NOT FQ | OTHER MAKES
THAT WILL WELL REPAY AN

INVESTIGATION

BY THOSE RS Re 70 SECURR

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENGLAND.

THE SEVERN TUNNEL.- A FULL DE-

scription of this great and difficult piece of engineering,
and of the means employed to carry it out to a_success-
ful termination. Illustrated with one plate. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT., No. 539,
Price 10 cents. To behad at this ofice ana from all
newsdealers.

INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic Gas.

. BRUNLER, 857 Broadway, New York.

Barnes’ 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
issimply elegant. 1 can turn steadily
for a whole day and at night feel as
little tired as if I had been walking
around.” Descriptive Catalogue and
Price List Free. W.F. & JOHN BARNES
Co. Address 199 Main St., Rockford, T11.

TeSLACK BARREL M
G.H\ 1A SPEC IALTYMEE{,'—NERY

JOHN GREENWOOQD &CO.
ROCHESTER N.Y.

LEATHER BELTING
best and most reliable Belt
ever introduced.
C. A. SCHIEREN & CO.

- {7 F'errg St., New York; 416
elphia; 86 Federal Street, Boston.

DORMRTRUNRTE

Arch St., Philad

Telegraph and Electrical

Medical _Batteries, Inventors’ l§)dels, Experi-

Mental Work, and fine brass castings, Send for

gatalogue C. E. JONES & BRO. Cincianati, O,
Itis important to us that you mention this paper.

THE HYDRAULIC COLLISION BUF-

fer.—Description of a system of buffers devised by Mr.
W. F. Stanley, of London, with a view of minimizing the
effects of collisions both on land and water. With 10
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 339. Pricel0cents. To be had at this office

and trom all newsdealers.

PATENT RIVETED MONARCH RUBBER BELTING.

Best in the World.
Specially adapted for PAPER MILLS, SAW MILLS, and
THRESHING MACHINES.

THE GUTTA PERCHA and RUBBER MFG. CO,,

New York, Chicngo, San Francisco, Toronto.
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{HE AMERICAN BELL TELERHONE G0,

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 Telephonesin-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

PULILEYS.

Order from our ¢‘Special List.”

THE JOHN T. NOYE MFG. CO,,
BUFFALO, N. Y,

OF THB'

Sciendific Qmerican

FOR 1886.
The Most Popular Scientific Paper in the World.

Only $3.00 a Year, including Postage. Weelkly.
i 5% Numbers o Year. © v

mbers a Year,

This widely circulated and splendidly illustrated
paper 1s published weekly. Every number contains six-
teen pages of useful information and a large number ot
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufuctures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

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

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
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 will be supplied gratis forevery club of five 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 {he sender’s risk. Ad-
dress all letters and make allorders,drafts, etc., pay-

able to
MTITIT & CO.,
361 Broadway, New York.

T EL X

Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIC AMiRICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLKEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History. Geography, Archeology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and allied
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