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Cigar DMachine,

A very large item in the cost of manufacturing cigars is
the labor. Tomake by hand a first-class cigar requires much
skill, only to be acquired by long practice, and such skill al-
ways commandsa high price. Eighteen dollars perthousand,
is perhaps a fair average of the prices now paid in this coun-
try for the manufacture of prime Havana cigars. This, with
the duty on imported tobacco and the large internal revenue
tax, has raised the price of cigars to an unprecedented figure.
Anything which could lessen the labor required to make
cigars, would immediately increase the consumption in a much

l

the roll of tobacco toward and into the “ header.” These are
the essential parts of this simple machine.

The oneration of making a cigar is as follows : The filling
is portioned out in the hand as in making cigars by hand,
and being lightly rolled together, and inclosed in a portion of
a leaf or “binder” in the ordinary manner, is placed in the
machine, which, being closed, immediately rolls it down to
the preper shape. The wrapper, previously cut to the re-
quired form, and having a httle gum tragacanth put on to the
mouth end, as in ordinary cigar making, is then fed in ob-
liquely under the front edge of C, and is beautifully and even-

kind of stock is economized. We do not entertain the least
doubt of the great merit of this invention. We have seen a
large number of the machines running, and rapidly turning
out well-made cigars where none but girls, having only a
few weeks’ practice, were employed, and therefore are enabled
to speak from actual observation. This machine isthe sub
ject of seven separate patents issued at different times within
a short period.

For further particulars all parties interested are invited to
address the American Cigar Machine Co., at 118 and 115 Lib-
erty street, New York, or to call and examine for themselves
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chines, the cotton spinners forcibly resisted their introduc-
tion ; but the inventions of Arkwright, Whitney, and others,
have increased the number, not only of cotton spinners, but
all others engaged in the manufacture of cotton goods more
than ten thousand fold.

The machine we are about to describe, though a radical in-
novation upon the present mode of making cigars, and there-
fore destined to revolutionize the business, will cause a great
increase in the number of cigar makers, as by cheapening
cigars it will irevitably increase their consumption.

A pair of rollers, A, arerevolved through a system of gear-
ing, eithrr Ly band, foot, or other power. The rollers are
turned concave longitudinally, the curve of the concavity cor-
responding to t! e required outline of the form of cigar desired.
Another pair of rollers, B, of precisely the same shape as A,
are journaled in the upper part of the machine. This upper
half of the case, C, is pivoted or hinged to the lower half of
the case, D;both C and D being of sheet brassand of a grace-
‘ful form. A handle, E,is used to close the upper half, C,
upon the lower half of the case, when the machine is in use,
and a latch, F, then holds it firmly closed until it is again
released.

‘When the machine is closed as described, the ends of the
upper pair of rollers, B, shut down upon the small friction
roller, G, and are also run into gear with the pinions of the
lower pair, which communicate the motion of the lower pair

‘When Arkwright invented cotton-spinning ma.} ly wound about the filling ; and the mouth end which enters

the header is shaped with the utmost nicety and dispatch.
All that remains to complete the cigar when taken from the
machine is to cut it to the required length. TFrom five to six
gets of rollers are furnished with each machine, for different

| sizes and shapes of cigars, and the taking out of one set and

the insertion of another occupies only about five minutes.

The machine is small and portable, and may be placed on
any table, a favorite way being to use a table and treadle
like a sewing machine when steam power is not employed, as
is sometimes the case in large establishments. The power
required is very slight indeed, and the labor of propelling by
the foot is scarcely worth mentioning.

A gir], after a few weeks’ practice, can make fifteen hun-
dred cigars per day ; or, with an assistantto bunch fillings,
can make two thousand. These cigars are every way as per-
fectly made as can be done by hand, and are very pleasant to
smoke, a8 we can personally vouch.

The machine will work tobacco so tender that it cannot be
worked by hand at all ; and the tobacco being prepared and
moistened in bulk, the filthy practice, common among cigar
malkers, of taking water into the mouth and squirting it upon
the tobacco to moisten it, is entirely abolished, as well as the
kindred practice of biting off the points of the mouth end of
cigars in the teeth.

The machine does not smoke, and consequently the manu-
facturer i8 not taxed to furnish eight or ten of his best cigars

acknowledge that he has forfeited his depesit if his opponent
can exhibit, to the satisfaction of any intelligent referee, a
convex railway, river, canal, or lake. Failing to do this by
or before the 25th of February, the advertiser to claim the
amount deposited, which shall be spentin exposing the false-

hood and fraud of the Newtonian philosophers.”
—_—. > ———————
Manufacture of Glass,

A novelty in glass making has been brought out by Albert
Piitsch, Herman Piitsch, aud George Leuffgen, of Berlin. It
consists in using glass pots made of iron instead of fire clay.
The inside of the iron vessel is to be lined with fire-proof ma
terial, but it may in some cases, beleft partly or entirelywith-
out such lining. In some cases, the bottom or lower part only
ie made of iron, while the sides are of fire-proof material ;
bat in all cases, no matter the shape of the vessel, it is neces-
sary to keep the sides and bottom cool, either by atmospheric
air or by artificial streams of air or water. The top of this
vessel or tank is arched over, leaving the necessary openings
for working, and for the entrance and exit of the flame,
which passes over the surface of the materials contained in
the tank, and melts them. The fireplace may be of avy
suitable form and construction, and the tank supported in
the ordinary manner.

>
Abolition of the Franking Privilege.

‘We have repeatedly called attention to the abuse of the
franking privilege, and urged upon Congress to remedy these

of rollers to the upper pair. Each of the lower pair of rollers
is geared to revolve in an opposite direction to the other.and
consequently, when the upper pair are set in motion, they re-
volve also in opposite directions. A roll of tobacco, there-
fore, placed between these rollers, would be equally com-
pressed toward the center, while it would be rolled around at
the same speed of the rollers, but without causing any strain
upon the leat, which is liable to tear it. A “header,” H,
shapes the head or mouth end of the cigar, and the roll of
tobacco is made to enter this “ header,” by the action ofa
small coiled spring behind the friction roller, G, which thrusts

to each cigar maker per day, which amounts in the aggregate | abuses by abolishing the privilege altogether. Our disinter-
to thirty or forty cigars per each thousand produced. It is | estedness in this course is attested by the fact that, should
estimated that this saving alone will more than pay for the | this privilege be abolished it would cost us thousands of dol-
cogt of license to use these machines. Cigars now costing “lars on the matter which now passes free to and fro between
eighteen dollars per thousand to make, can be made on this \‘ us and the Patent Office. Notwithstanding this, we here
machine equally well, if not better, at a cost for labor ofonly | avow, as we have heretofore avowed, that we prefer to sustain
four dollars. Anybody can run it successfully with a week or | this extra expense rather than that the Government should
ten days’ practice, and girls or children can be taught to use | be cheated, as it has been, in the abuse of the present law.

it with very little trouble. A saving is claimed on the wrap-| A bill abolishing the privilege has passed the House ; let
pers, as they can be cut to greater advantage, and are not lia- | the Senate now show equal alacrity in completing this much
ble to break during the process ; and thus the most expensive i needed reform.
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Scientific Jmevican,

THE NIIN OF YUCATAN.

From the Report of the United States Commissioners of Agriculture.

A communication from Dr. Arthur Schott, late of the Sci-
entific Commission of Yucatan, furnishes some descriptive
statements concerning an insect, and the nature and uses of
a grease-like or wax-like product, with the result of a chemi-
cal examination of its properties.

Among the numerous interesting natural productionsof Yu-
catan, not the least remarkable is the niin (pronounced neern),
the knowledge of which, and of its technical application,
has survived the national independence of the gifted Maya
race. The niin is the grease of an insect bearing the same
generic name. The niin may be considered akin to the coch-
ineal, also the product of a similar insect ; but they differ
essentially in their nature, one serving as a well-known dye,
while the other finds its application as a drying oil.

The nature of the niin will be clearly understood by the
annexed scientific analvsis, made by Mr. V. G. Bloede, ana-
lytical chemist, of New York. The matter examined by that
gentleman consisted of a small quantity which Dr. Schott
brought some time before from the city of Merida, Yucatan.

The analysis is as tollows :

The Yucatan niin is a yellowish-brown, fatty mass, having
a peculiar oily odor. In its general properties it seems close-
ly allied to hog’s lard or suet. It is neutral to test-paper,
neither presenting acid nor alkaline reaction, though when
exposed to the air it acquires a very faint tendency to mani-
fest the former. Its melting point isabout 120° Fah., though,
when once melted, it still remains in a semi-fluid state with
the temperature as low as 80° or 85° Fah. When cooled to
10° Fah., it becomes hard and brittle, like suet. At ordinary
temperature, thatis, about 60* Fah., it is of a thick, pasty
consistency, like ordinary lard. Its specific gravity at 60°
Fah. is about -92.

IT8 SOoLVENTS.—In regard tosolvents, the niin presents the
same general propertics as any ordinary animal fat. Itis
not soluble in e¢ithér hot or cold alcohol, even after extended
maceration. It is freely soluble in both hot and cold ether,
with which it forms a yellow, oily liquid. It is very soluble
in turpentine, with which it forms an oily liquid possessing
peculiarly valuable properties for mixing delicate oil colors,
of which I shall speak hereafter. It dissolves freely in ben-
zine ; chloroform, also, is among its best solvents.

CHEMICAL PROPERTIES.—The niin, in its classification in
organic chemistry, must undoubtedly be ranked among the
drying oils, though its absorption of oxygen takes place
rather more slowly than with many other oils. Nor is this
slowness in drying accelerated to any extent by boiling it
with oxide of lead. It isthe first, or nearly the first, exam-
ple we have of a thoroughly drying animal butter or solid
fat. Like some others of the animal fats, it contains a dis-
tinct volatile acid peculiar to itself. As, for instance, butter
contains butyric and caproic acid ; goat’s fat, hircic acid ; so
the niin contains an acid of a peculiar, pungent smell, which
might be aptly termed niinic acid. Its chemical composition
differs little from ordinary animal fats. Like others, it con-
tains a fluid oil—oleine—and a solid containing stearic, mar-
garic, and other fatty acids. A portion of the acids may be
obtained by dissolving the niin in turpentine or ether. The
oily portions pass into solution, while a solid precipitates,
consisting of the acids indicated, which may be separated
from the fluid by filtration.

SAPONIFICATION.—A peculiarity of the niin seems to be
its difficult saponification. The strongest ammonia procur-
able has no saponifying action on it. Even if the fat be di-
gested in ammonia for several days, no liniment is formed,
but a marked transition from yellow to red seems to be the
only change produced. This change of color depends mere-
ly on the action of ammonia on the coloring matter of the
niin, which, like the yellow turmeric (Curcuma longa),
changes to red as it assumes an alkaline reaction.

‘With potash, too, it saponifies but slowly and imperfectly,
and a concentrated lye is necessary. With soda it forms a
soap only after extended boiling with a strong lye. Itis
only after several hours’ boiling with oxide of lead that it
forms the so-called “lead soap,” and then the product is
very imperfect. From these facts we can at once deduce that
the niin cannot be considered a “ good saponifying fat,” but
belongs to the “ drying oils.”

ErrecTs oF Hie ™ HEAT.—When the niin is melted in a
porcelain dish, and the resulting oil exposed to a continued
and high heat (between 250° and 350° Fah.) for an hour, or
until a considerable portion of it has evaporated, the residue
in the dish will then be found to have assumed a tough,
flexible, varnish-like condition—a gela'inous mass no longer
soluble in turpentine, or affected by heat or cold, at least to
a great extent.

If a piece of this gelatinized niin is placed on a piece of
porcelain, moistened with turpentine, and ignited, another
remarkable change takes place ; for, if the plate is slightly
inclined as the mass burns, a thick, yellow, resinous oil or
gum flows from it, which possesses most remarkable adhe-
siveness, closely resembling a thick solution of india-rubber,
but which does not dry, retaining its half-fluid consistency
for several days. Thisis a most singular change, and one
that is worthy of further investigation.

CHANGE OF AIR.—When the turpentine solution of the
niin is cxposed tothe air in thin strata for a few days, it
acquires the properties of a resinous varnish ; in fact, the
change is so complete, that when some of the solution is
poured on a piece of glass it dries almost equal to fine shel-
lac varnish. This change is due to the absorption of oxygen.
If further developed, this property will undoubtedly make
the niin of the greatest commercial value. The film of
varnish is very elastic, and at the same time hard, which

renders it superior to some of the other gums. An alcoholic
golution can also be formed, but this is more difficult.
SUGGESTIONS A8 TO USE.—The extreme oiliness of the
niin will undoubtedly make it very valuable for various
purposes in the arts; and its “drying” solution in turpen-
tine has no equal for mixing fine colors for artists. This
turpentine solution of the niin produces a remarkable bright-
ness in the colors prepared with it, and they dry rapidly.
But the chief value of the niin, which will give it commer-
cial importance, is its property of forming a resinous varnish
when treated as before described, rendering it superior to
shellac for some purposes. Another valuable application of
the niin could be found in the manufacture of water-proof
fabrics. A piece of the most porous Swedish filtering paper,
saturated with a solution of the niin diluted in turpentine,
will not allow a drop of water to pass through, even after
standing in it for days. An excellent way of water-proofing
would be to saturate the article with melted niin, and then
expose it in an oven to considerable heat until the grease
gelatinizes. By these means the niin becomes insoluble not
only in water, but also in most of its solvents. If the niin
can be obtained, as Dr. Schott says, in “ unlimited ” quanti-
ties, it will, doubtless, in time become of great commercial

value.

[For the Scientific American.]

THE COTTON GIN AND ITS INVENTORS.

BY ELZY HAY.

An agricultural article recently published in one of our
leading newspapers, contained a casual allusion to Eli Whit-
ney, as the inventor of the modern saw gin for seeding cotton.
This was by no means an unnatural or flagrant mistake, as
probably not one person in a thousand is aware of the fact
that our modern saw gin is not Mr. Whitney’sinvention, but
an improvement upon it. The former, of which I have seen
more than one relic, was merely a wooden cylinder with wire
teeth or claws running round it in circles. The idea of the
saw gin was borrowed from Ohio, as will be related further
on. Mr. Whitney sued the earlier inventors and manufac-
turers for violating his patent, and their defenses were based
on the ground that the saw was no infringement of the wire
tooth patent. One of Mr. Whitney’s original cotton gins, as
executed and operated by himself, was in the possession of
my father until some fifteen or twenty years ago, when it
was lost at an agricultural fair at Augusta, whither it had
beensent for exhibition. I remember it well, as among the
contents of an attic room where I used sometimes to play in
childhood, and a feeling recollection of getting my earsboxed
more than once for stealing wire from it to string paper
“ limber jacks” on.

I have heard my father relate many interesting facts as to
the origin and early history of the cotton gin, which he re-
ceived from persons who were cotemporaries and associates of
its inventor. There are probably not a dozen other men living
to whom these facts are known, and it may be well to record
them here before they are lost in the dim regions of tradition-
ary lore.

Eli Whitney, it is well known, wasa tutor in the family of
General Greene, of revolutionary memory, at the time he in-
vented the cotton gin;and here are some facts concerning him
my father received from a grandson of the General. Whit-
ney’s Yankee ingenuity, as exhibited in various amateur
tinkerings at refractory door fastenings, broken clocks, etc.,
inspired the family with such confidence in his skill, that on
some occasion, when the watch of Mrs. Miller, a member of
General Greene’s household, got out of order, she gave it to Mr.
‘Whitney to repair, no professional watchmaker being within
reach. He performed the work successfully to the great de-
light of Mrs. Miller, and the admiration of the whole family.

A short time thereafter, a gentleman called at the general’s
house to show a fine sample of cotton wool, and remarked
while exhibiting it, that there was a fortune in store for some-
body who should invent a machine for separating the lint
from the seed. Mrs. Miller, who was present, turned to Whit-
ny and said, ¢ You arethe very man Mr. Whitney, for since
you succeeded so well with my watch, I am sure you have in-
genuity enough to make such a machine.”

After this conversation Mr. Whitney confined himself very
closely to his room for several weeks, at the end of which he
invited the family to inspect his model of a cotton gin. It
was constructed as I have already described, with wire teeth
on a revolving cylinder, but as there was no contrivance for
for throwing off the lint aiter it was separated from the seed,
it wrapped round the cylinder, thereby greatly obstructing
the operation of the machine. Mrs. Miller, seeing the diffi-
culty, seized a common hair clothes brush, applied it to the
teeth, and caught the lint. Whitney with delight exclaimed,
“ Madame, you have solved the problem, with this suggestion
my machine is complete.”

The important part thus played by a woman in the history
of the cotton gin is unknown, I believe, except as a family
tradition, even in her own State. My father was also in-
formed by a gentleman once connected with Whitney in
business, that the latter obtained his first idea of the inven-
tion from a gin used to prepare rags tor making paper, which
he saw in a wrecked vessel. Gen. Greene, in whose family
he lived at the time, resided in one ofthe “sea islands” along
the Georgia coast.

Unfortunately for Mr. Whitney, the prophecy ‘of the gen-
tleman with regard to the fortune in store for the future in-
ventor of a cotton gin, was never realized in his case, for he
was engaged in constant law suits against infringements of
his patent right, and lived and died poor. As a Georgian, I
regret to say that his adopted State never bestowed any sub-

stantial testimonial of appreciationupon the inventor of a
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machine by which she has profited so largely. Tennesses,
Alabama, and South Carolina, it is said, manitested their ap-
preciation of his merits by material and substantial donations
while Georgia, with sorrow I write it, has been worse than
silent, for her juries refused him verdicts to which the judges
declared he was entitled, against the violators of his patent.

So uncertain was the enforcement of the patent laws in
those days, that Whitney resorted to the same expedient for
the protection of his right that used to bring upon medieval
inventors charges of sorcery and witcheraft, I mean the ex-
pedient of secrecy.

About the year 1794 or 1795, he settled in a place some six
miles from the quiet little village of Washington, in Wilkes
county, and established there one of the first, if not the first
cotton gin ever worked in the State. He, and his partner
Durkee, erected at this place a large cotton store house,
which now does service as a barn, and a gin house at present
used as a kitchen by Mrs. Tom Burdett, wife of the present
proprietor, and the scene of preparation tfor dinners and
“ goodies” generally, that would make appropriate offerings
to the memory of him who invented cooking stoves. The
gin house had narrow grated windows, so that visitors might
stand outside and watch the cotton flying from the gin with-
out observing the operation of the machine, which was con-
cealed behind a low screen. Among other visitors we arein
formed that on the occasion of a certa’n militia musterin the
neighborhood, the rustic battalion was permitted to file
through the house, while Whitney’s gin was in operation,
and see the flakes of cotton thrown off by the brush, but none
were permitted to examine further. What a different errand
the grandsons of those rustic militia-men, filing past the first
cotton gin, were one day to march forth upon!

Women were permitted by Whitney to enter his gin house,
and examine the machinery if they liked, as they were not
supposed to be capable of betraying the secret to builders—an
opinion for which modern females of the strong-minded
school will no doubt bear him a grudge—and not altogether
without reason, perhaps, when we consider the material as-
sistance he received from a woman in perfecting his inven-
tion. This fact of the freec admittance of women, was tdken
advantage of by Edward Lyon, “a smooth-faced young man
residing in a distant part of the country, to gain admission to
Whitney’s establishment, disguised in femaleattire. He com-
municated the secret to his brother John, whoimmediately set
to work and produced his improvement upon Whitney’s in-
vention, in the shape of the modernsaw gin. The saws were
made for him by “little Billy McFerran,” an Irishblacksmith
in Wilkes county, who died some 25 or 30 years ago. This
was the first saw-gin ever made. The saws were first shaped
in semicircles, and fastened round the cylinder in pairs, so as
to form complete circles when finished.

As early as 1797, a gin factory was established by a man

named McCloud, and all Whitney’s suits against him were
unsuccessful. An old gentleman, who purchas:d a saw gin
from McCloud, told my father that it worked nearly as well
then as now (his now was thirty years ago) except that it
napped badly. It was propelled by water, and ginned 2,500
pounds of seed cotton per day. Previous to this, the gin in
ordinary use, was the simple contrivance of two wooden
rollers revolving in opposite directions, which preceded Mr.
Whitney’s invention. It was worked by hand, and ginned
only 75 or 100 pounds a day ; and it was necessary, besides, to
keep a man all the time employed in turning rollers, the fric-
tion burnt them out so fast. This machine is still used in
ginning the best qualities of “ sea-island " cotton, the advan-
tage being that it does not cut the staple, as the saw-gins
do.
The honor of having invented the first cotton gin is some-
times disputed with Eli Whitney in favor of Mr. Bull, a gen-
tleman from Baltimore, who settled in Columbia Co., Ga., and
introduced the saw gin there, in the year 1795. He first used
perpendicular saws, but afterwards changed them for circular,
in imitation, no doubt, of Whitney and Lyon. Mr. Bull was
an enterprising and ingenious man, and first introduced iron
packing screws into this State. These were so expensive,
however, costing no less than $1,500 to $1,800, that they were
soon abandoned for the common wooden screw now in gen-
eral use on plantations. His invention of the perpendicular
saw gin, was, there seems no reason to doubt, independent of
Whitney’s though posterior to it, the latter having come into
operation in 1793. The circular saw, as afterwards used by
him, was no doubt borrowed from Whitney or Lyon. Thus
then, though Eli Whitney never reaped the profits of his
great invention, it seems clear that he must be left in undis-
puted possession at least of the barren honors.

[In the extended litigations to which the infringeraents on
Eli Whitney’s patent gave rise, it was finally decided that
the use of saws instead of the wire teeth at first employed by
Whitney, did not constitute a new invention, and that those
who used them without license from Mr. Whitney were in-
fringers upon his rights, as patentee of the original device.
The assertion of our contributor that Mr. Whitney was not
the inventor of the saw gin, is therefore hardly just to that
ingenious and gifted inventor, although full credit is given
him for the original invention. The man who, subsequent to
Whitney’s invention, first employed saws, did not invent a
saw gin, he only invented a “dodge’ whereby he hoped to be
able to reap where Whitney had sown.—EDs.

——

THE WRITINGS OF COUNT RUMFORD.—The American
Academy of Arts and Sciences, through the Rumford Com-
mittee, have in preparation for publication in four volumes a
complete collection of the writings of Count Rumford, whose
works have never yet been brought together and edited, and
g, biography of the Count, which will fill another volume,

and be properly illustrated.
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[For the Scientific American.]
IRON SHIPBUILDING AND AMERICAN COMMERCE.

BY PROF. HENRY E. COLTON

Whatever force the many reasons assigned for the decline
of the American shipping interests may have possessed, there
is no doubt that the introduction of iron as a material for the
construction of the hulls of vessels has been the great cause
Very soon after the discovery ol the process of puddling iron
and rolling it into plates, we are told that some bold experi-
menter formed a rude canal boat from those plates; it was
not, however, until 1837 that any actual experiment of the
new material was made on the ocean. At that time, a vessel
of about 270 tuns was built of iron, at Liverpool, and made a
trip to Rio de Janeiro, returning with a cargo of coffee dry
and safe. Previous to this the possibility of putting together
plates of iron into shape for vessels’ hulls had been demon-
strated on the Thames, on various canals in England, and
even for a coasting vessel. The building of the ironsidesin
1838 was, however, not the actual commencement of the use
of iron, previous operations had been mere experiments. Nat-
urally the innovation met with much opposition. It might
do in smooth water but that it would never stand the strain
and rough waves of the ocean was the opinion of a large ma-
jority. Kairbairn, in 1849, writes that he had up to that time
built 100 vessels with iron hulls, which had proven success-
ful, but complains that the British commercial authorities
have made no actual recognition of their good qualities and
superiority over wooden vessels. It was not until 1854 that
the English “ Lloyd’s ” deemed them of sufficient importance
and value to merit a rating by rules and regulations. Now it
is but rarely a vessel is built of wood in England, and then
only some small craft for river or coast service.

In 1838, we have seen that there was only oneshipbuilding
firm bold enough to build an iron ship for venture on the
ocean. Now there are on the Clyde (Glasgow) alone 37 such
firms which in 1868 turned out 26 iron paddle steamers, 77
iron screw do., 1 composite do., do., 44 iron sailing vessels, 9
composite do., and 13 woad do., and 61 iron barges, etc.; on
Jan. 1, 1868, they had on hand oxders for 57 iron screw
steamers, 11 paddle do. ; and 26 iron sailing vessels, 12 com-
posite do., and 11 wood do. The same year there were 14
firms operating on the Mersey (Liverpool) which, in 1867,
launched 82 iron steam and sailing vessels, and had then on
the stocks 18 more, also built a number of iron barges, etc.
On the Tyne (Newcastle) there were about 20 firms who built,
in 1867, 81 iron ships. There are also at Southampton a
number of iron shipyards, but not so briskly employed. The
London yards are almost deserted.

The greater proportion of steamers in the above is note-
worthy, as also the great excess of screw propellers. Of the
English tunnage, more than one third is steam. In 1867 it
contained 2,808 steamers of which 1,896 were iron, 877 wood,
28 steel, 4 iron and steel, 3 composite. Of these 1,564 were
propelled by paddle-wheels, and 1,244 by screws. Exclusive
of inland river, and lake craft, the steam tunnage of the
United States does not amount to more than about one chird
that number, and of them hardly 50 are iron, and many of
these are old blockade runners captured during the war,
built for that purpose and poorly adapted to ordinary traffic.

Without hulls of iron the introduction of the propeller
screw would have been of little moment. No such immense
lengths of steamers as now cross the Atlantic, in such rapid
time, could have been built of wood and driven by the screw.
The great advantages of economy of space and fuel which
its use gives would have been lost to the commercial world.
Hence we now but seldom see any steamer intended for
freight or the geueral passenger traffic constructed with the
side paddle wheels, and even the rather aristocratic French
line have had all but one of their side-wheel steamers changed
to propeller screws. Such having been the perfection ac-
quired in machinery and model that equally as, or more rapid
time, is now gotten with them as ever with side-wheels.

The superiority of English vessels of the present day,
therefore, exists in the material of construction, the more
general use of steam, and the substitution of the propeller
screw for the side-paddle-wheel. With our characteristic
energy and enterprise we will soon regain all we have lost in
the commercial line, and even ourstrip our neighbors across
the water, if we adopt the improvements which they so for-
cibly present to us. The English “ Lloyd’s” has rules for rat-
ing and insuring iron vessels dependent upon thickness not
strength of material, and as the average American iron will
bear a strain about one third greater than the average Eng-
lish, in building a ship of iron of the same thickness we are
using at least one fourth more weight than necessary to make
a vessel of equal strength with one constructed in England.
Hence to build a ship by their rules we have a greater ex-
pense for material. Some modification of this system is evi-
dently necessary for vessels at least in our own trade. They
took the models of our fast clippers from us, and we may by
energy and perseverance be able to bring them up toa higher
standard of material or different rules for construction.

Our registry laws require that all vessels to be capable of
registry shall have been built in the United States. These
might be modified so that all vessels now owned here be
allowed registry, which privilege to end as soon as American
ownership ceases; but we are sure no American mechanic,
manufacturer, or inventor would be willing that vessels built
and owned abroad should be brought in on the same footing
and have equal privileges with those the result of our labor
and capital.

Another resolution of the N.Y. Chamber of Commerce
proposes to admit free of duty all iron and other material used
in building ships. We shall not discuss this as it involves
the political question of free trade vs. protection ; but, leav-

ing out of the idea of its injustice to other manufacturers
who might claim that they in this duil time were not making
as much profit as before the war, we do not believe that in
that admission is the radical curc cf the discased commercial
interests of our country. The true remedy andthat which

-will enure to the benefit of all Americans is the building of

steamers and sailing vessels of iron, cn the best medels, with
the best machinery, of our own material, with our own work
men, and our own capital. Learn all we can from abroad and
improve that knowledge. Jt should not be said that the
nation of mechanics which has produced the steamboat, the
telegraph, the sewing machine, the reaper, the monitor, and
laundreds of other new ideas that have astonished the old
world, is behind in the construction of an economical marine
engine, the arrangement of a hoiler or the model of a ship,
and it will not be so said a few years hence. In this nation
of active thinkers a want is no sooncr stated than hundreds
of minds are at work to supply it.

The needs of the shipbuilding interests are the adaptation of
machinery, still further if possible, to the construction of iron
ships; a boiler and engine which will give a fair average
speed with a consumption of 10 to 20 tuns of coal per day;
these with the conjunctive use of steam and sail will accom-
plish all we need to manufacture and run vessesls cheaply.

| Models unsurpassed for beauty or utility we havealready. It

is evident, however, that in the struggle for economy of con-
struction the future shipyards ot the United States will be
where there is least freight on coal and iron, and cheapest
living expenses. Our observation and experience lead us to
believe that outside of Government work, the well paid
American laborer does more work, dollar for dollar, than the
poorly paid Englishman.

The advantages of an iron vessel are: A greater amount of
cargo can be carried on a less draft of water; they will last
for 20 years if well made and rate A 1; and so far as any one
knows for 50 years, as vessels are now running in good order
which were built by TFairbairn in 1840-42. The only deteri-
oration is the oxidation of the metal, and careful painting
every six or twelve months will in a measure prevent this.
Further, that whether so cheap now the time will come when
no wooden vessel can compete with them in any item. Tak-
ing into consideration their durability, they are cheaper now.
An iron vessel may be beached or sunk and not be materially
injured. Two instances of this lave lately occurred—the
San Jacinto beached on Hatteras, and the Circassicn on Leng
Island shore. The first is already making her regular trips,
the other soon will be. Every rcader is acquainted with its
advantages as a material for ships of war.

There is a variety of ships now being built iz England
called composite. The ribs, braces, and all framework are of
iron, the sheathing plank of wood. They find great favor
with some, as the wood may be sheathed with copper, hence
furnishing a bottom better than any paint for a long voy-
age. They have disadvantages which we shall not here
discuss.

) The ribs of iron vessels hLave
Pt s three shapes, as at A, in the dia-
E..,J ;mu .,j E_.,. gram. The stondards and bra-
cesss are usually shaped as at D.
The iron planking is put on, as
at B, by some Luilders, but that
is more generally abtandoned for
this style, shown at C. The last
iscalled gutter built, the former
clencher built.

At the Atlantic Iron Works, Boston, a number of iron ves-
sels have been built. The Novelty Works, New York, have
built several—two of them good sized occan propellers, Secv-
eral yards in this city built monitors during the war. One or
more have been built in Buffalo. But the chief iron shipyards
of the United States and in fact only those employed exten-
sively for that work, are at Chester, Pa, and Wilmington,
Del.  There is not a month but one or tie other of these yards
turn out a steamer, and they claim that they can build vessels
within five per cent of the cost in England.

These yards are now very active, several river steamers are
on the stocks, the Philadelphia, N.Y. & Boston Nav. Co.
have fifteen steam colliers contracted for and being built, a
large iron steamer for the Old Dominion SteamsLip Co., to
be finished by spring, several propellers for' Mr. Lovillard. a
few side-whecl steamer just finished for Mr. Clyde, aud
others spoken of. 'These yards have turned out beautitul
models, both for river and ocean service.

The day of wooden ships has passed and the present stock
must at least be replaced by iron built crafts. Such a course
with proper management will give us eventually the su-
premacy of the seas and add another triumph to the superi-

ority of our material, skill, and labor.
iz - . L

>{/\ Two Curious Needles.
/The" King of Prussia rccently visited a needle manufac-
tory in his kingdom in order to see what machinery, com-
bined with the human hand could produce. He was shown
a number of superfine needles, thousands of which together
did not weigh half an ounce, and marveled how such minute
articles could be pierced with an ¢ye. DBut he was to see that
in this respect even something still finer and more perfect
could be created. The borer—that is the workman whose
business it is to bore the eyes in these needles—asked for a
hair from the monarch’s head. It was readily given and
with a smile. He placed it 2t once under the boring machine,
made a hole in it with the greatest care, furnished it with a
thread, and then handed the singular needle to the aston-
ished King.

The second curious needle is in the poszession of Queen
Victoria. It was made at the celebrated needle manufactory
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at Redditch, and represents the column Trajan in miniature.
This wellknown Roman column is adorned with numerous
scenes in sculpture, which immortalize Trajan’s heroic actions
in war. On this diminutive needle; scenes in the life of
Queen Victoria are represented in relief, but so finely cut and
8o small that it requires a magnifying glass to sse them.
The Victoria needle, moreover, can be opened ; it contains a
number of needles of smaller size, which are equally adorned
with scenes in relief.
e e G
[For the Bcientific American.]

ALBUMIEN.

BY O. WIDEMANN.}

The consumption of albumen as applied to diffsrent pur
poses i3 enormous; in calico printing alone for fixing on cloth
the new aniline colors, Alsace, in France, alone us:s 150,000
kilogrammes, or about 330,000 pounds a year of egg albumen,
representing 87,500 eggs or the product of 250,060 hens. It is
also used extensively in photography; a phoiographer in
this city uses four barrels of eggsa day, the yolks of which
are sold to the surrounding hotels for cooking purposes.

It is manufactured thus: The white of the eggs are desic-
cated to assure their preservation and also toreduce the bulk
80 as to facilitate their shipment, with little expense, to this
country. The process of desiccation is as follows ; namely,
the egg is broken, tho white separated from the yolk; in
winter or spring by tho cold weather the white is left to re-
main five or six days in cans, when it is beaten with a wood-
en “ spatula” and filtered through a piece of linen .in order
to retain the impurities and the sperm, it is then desiccated
by pouring the liquid thus prepared in very flat dishes, gen-
erally ot zinc placed on cast-iron tables, heated by steam to
80° Centigrade. To facilitate the separation of the dry albu-
men from these dishes they are, before being used, rubbed
with a greasy rag.

Every dish generally holds from ono to two quaris of egg
white, and after two or three days’ desiccation the alburnen
is ready to be packed ; 24 dozen eggs yield about 12 quarts
egg white, 8 quarts yolk yielding a little over two pounds
of dry albumen.

This operation is performed to better advantage, both as to
quality and yield in the months of March, April, and May
during the summer monthsthe eggs are more expensive, and
the quantity of the albumen less.

A great many substitutes have been employed to take the
place of egg albumen, among which I shall mention the
serum of the blood and the spawn of fishes—I mean the eggs
laid by the female fish in large quantities at a certain time of
tha ycar after the process of fecundation.

The albumen is easily obtained from the serum of the
blood, and answers very well as a substitute for eggz albumen
in calico printing.

In separating the liquid in which the clots of blood are
seen floating 10 to 15 hours after the animal was kil ed, a
a light yellow liquid is obtained, which is then allowed to
stand for 6 or 10 hours more. T'his second liquid is decanted
from its precipitate which has been formed during this opera-
tion, and is then dried in the same manner as egg albumen
at a temperature of 40° Cent.; if the serum had remained
colored atter the second precipitation it must be treated with
a small quantity of isinglass, which has the property of sep-
arating all impurities by a veritable coagulation; all these
operations are carried on in deep dishes; the clear liquids
thus collected are des ccated as above.

The albumer from the spawnings of fishes can be obtained
from the dry spawn as it is usually found in the market or
from the fresh spawn taken immedia.tely from the fresh fish
and from the salted fish.

To use dry spawn, it is firat ground into a coarse powder,
then washed with water; this water is left to settle so as to
allow all the impurities to collect at the bottom of the vessel,
decanted and d: siccated at 40° Cent. in the usual way.

Grenerally the albumen obtained from the fresh spawn is of
better quality than that obtained from the dry or salted
spawn, though it takes more care to separate the blood and
certain greasy or oily impurities from it. It is desiccated in
the usual way.

In operating with salted spawn it is thoroughly washed to
eliminate the salt, then ground and dissolved in water, and
treated a8 above.

A very large quantity of albumen ig used in this country;
there is a little egg albumen made in the West, but very ir-
regularly ; as for the blood albumen it is all imported

Egg albumen brings in the market from $250 to §375,
gold, the blood albumen from §1'25 to $1-40, gold, per
pound.

As a general rule the blood in this country is considered
as a waste; even in the large pork slaughter houses of the
West it is lost, and very seldom used, even as manure, though
being one of the best of fertilizers.

The reason I believe why blood albumen is not manufic-
tured in this country is that there is no regnlar central
slaughter house, every butcher having the vight to kil his
own meat, and so it has been difficult for ihose who have
thought of establishing an albumen manufactory cr Prus.
siate manufactory to collect a large quantity of blood with
little cartage expenses.

But now that New York possess “ Communipaw,” § do not
see, a8 the expenses cf getting up such a marufacture are
very small, why the calico printers and others nsing albumen
continue to supply themselves from abroad at such high
figures.

—_————, D ——————
THE Amazon River dramms 2,500,000 square miles, and is

navigable 2,200 miles from its mouth.
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Planing, Tongueing,and
Grooving Machine.

Our engraving is an ex-
cellent representation ofone
of the most important and
complete machines of its
kind now in existence. The
amount of careful study
and inventive skill which
have been expended inbring-
ing it to its present im-
proved form, is indicated by
the fact that it has been the
subject of no less than nine
distinct patents, the earliest
bearing date April 13, 1852,
and the latest July 24,1866.
Each of these patents covers
some important advance on
the previous construction of
the machine, and as it is
now presented to the notice
of our mechanical readers,
it is perhaps safe to say that
its capacity and working
efficiency are exceeded by
no other planing machine
in maket.

A machine of this kind
—supposed to be the largest
ever made—capable of plan-
ing stuff thirty inches in
width, is in operation at the
piano factory of Steinway &
Sons, in this city ; snd from
personal inspection of this
machine, and other smaller
ones in full operation, we
are confident that every-
thing claimed for it is fully
justified by facts.

It is claimed that fordress-
ing all kinds of lumber and
for performing all the va-
rious operations for which
it is adapted, this machine
stands without a rival in
Europe or America. It bas
been the effort, in pertect-
ing the machine, to con-
struct all parts in the most
simple manner, to avoid
complications, and to make
all parts easy of adjust-
mert. At the same time
strength and durability have
been constantly kept in
mind.

Six sizes are made, with
tour, six, and eight feed
rolls. The lighter wmachines
weigh about 4,000 lbs., the
heaviest about 11,000 1ts.
This large machine works
stuff from 2% up to 30 inches
in width, and from half an
inch up to 8 inchesin thick-
ness. The engraving is that
of the No.1 machine hav-
ing eight feed rolls. The

‘frame is 17 feet long.

Among some of the most
important improvements on
this macbine, and excjusive-
ly claimed for it, may be
mentioned that the feed
rolls are geared at both
ends (Fig. 2), thereby mak-
ing a very strong and even
working feed, which is very
important on machines of
this class. The gears at
each end of the feed rolls
are connected with rails
running across the machine,
and are also made fast to
the frame on both sides;
thus preventing any cramp-
ing of the gears.

The links connecting the
expansion gearing are made
of wrought iron instead of
malleable iron, as is the
case with many other ma-
chines.

‘Where gears are used on
only one end, a lifting action
is produced which causes
the board to be fed through
in anoblique direction. This
difficulty is avoided by gear-
ing the feed rolls at both
ends, causing an equal
pressure on both edges of
the board,feeding it through

WOODBURY'S PLANING, TONGUEING, AND GROOVING MACHINE,
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straight ; the gears wear even, and are more than twice as
durable,

Another improvement is the hing:d presser bar (Fiz. £
which works close to and directly in front of the upper cut-
ters, and which prevents the tearing and splitting of the
lumber when cross-grained, or when hard wood ig worked.
This presser bar is provided with suitable weights, so that
it readily yields to inequalitiesin the thickness of lumber.

F1a. 2.

METHOD OF GEARING FEED ROLLS AT BOTH ENDS.

Another improvement is the double adjustment of the
“matcher frames” across the machine, which enables the
operator to work narrow stuff on either side of the machine
or on the center; thus using the full length of the knives.
This adjustment is very simple.

The machine is provided with a scale and rails extending
from the cross screws to the front end of the machine, so that
the operator can adjust the matcher heads anywhere without
stepping away from the “ work-end ” or front of the machine

Fia. 3.

SBECTION OF TOP PRESSER-BAR.
The “ chip-breaker” or “ clip,” is hinged on the side cutter-
head frame (Fig. 4), working on the same principle as the
top-presser bar, which prevents all splitting of the edges of
boards; and, holding the *stuff ” close by the cutters, enables
the machine to be fed, it is claimed, twenty per cent fister
than any other machine, and at the same time to do its work
better.

CHIP BREAKER SIDE HEAD.

Fig. 5 represents the tongueing and grooving cutter for the
side cutter head.

The under cutter-head is attached near the end of the ma
chine so that it is easily accessible for changing or sharpen-
ing. It is alsoprovided with suitable adjustable “ rest-bars’”
or bed plates.

Fi16. 5.

TONGUEING AND GROOVING CUTTERS FOR SIDE CUTTER
HEADS.

Fast and loose pulleys are used on the feed shaft, being
much preferable to a golid clutch on a heavy machine, and
much more durable. The feed rolls and presser bars are all
weighted, an improvement over the rubber springs used on
other machines.

The machine i3 provided with patent self-oiling boxes on
all the journals; the latter being thus fully protectad frum
the dust, and requiring very little aitention to keep the ma
chine in perfect order.

The machines have also a swivel guide for matching ta.

pering lnmber. This is connected with any sized machine
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in a strong, substantial manner; and with this attachment
the machine will work stuff tapering sixinches or more in
a length of ten feet, The bed plate directly under the upper
cutter head is a false plate so that it can be easily removed
and dressed over in case it becomes worn out of true.

This machine has received first prizes wherever exhibited
for competition.

These machines are now running in many of the first class
mills in all parts of the country, and the one above men-
tioned just put up in Steinway & Sons’ manufactory will re-
pay a visit to see.

For further particulars address 8. A. Woods, sole manufac-
turer ot Woodbury’s patent planer and matcher, 91 Liberty
street, New York, and 67 Sudbury street, Boston. [See ad-
vertisement in another column].

—_—————————
MANUFACTURE OF COTTON SEED, COTTON SEED CAKES,
AND MEAL,

BY C. WIDEMANN, CAEMIST, PARIS, FRANCE.

No. II.

Tt was at first proposed—and it has been tried by many—to
work cotton seed along with linseed, so as to obtain an oil,
which, in being boiled with oxidizing agents, would replace
for painting purposes the linseed oil, and, being cheaper,
would be used extensively. This has been dropped at the
present time but will no doubt be taken up .again.

It is very difficult to ascertain the exact yield of oil pro-
duced, and this yield varies a great deal according as the seed
is of better or poorer quality and richness, according to the
weather of the season in which it has been sown, dry weather
giving a smaller seed but richer in oil. From my own expe-
rience I shall take the following figures :

For 2,000 pounds cotton seed, or 1 tun, cotton from the last
ginning, 21 pounds ; husks, 979 pounds ; meal, yielding from
32 to 86 gallons of oil. 270 pounds ; cakes, at 74 pounds per
gallon, 730 pounds, Total, 2,000 pounds.

Let us take now the seed at the entrance of the oil mill.
As it arrives in the bags it ought to beimmediately unpacked
and aired by shoveling it from one place to another, and
this should be done very frequently as the fermentation sets
in very rapidly. This is known by putting the hand in the
seed ; if heat is felt the seed has to be worked as quick as pos-
gible, and in every case removed and cooled by airing. It
therefore requires a large store room to manage it properly.
The average weight of one bag is 92 pounds, and the aver-
age work done by a good pressman and a Taylor’s press,
for ten hours’ work, is 250 bags or 11} tuns. Generally oil
mills work night and day, as there is a great advantage in
not letting the presses and mill cool down.

The cotton seed to be freed from the foreign matters it may
contain, is passed in through a screen ; alarge cylinder made
of wire cloth, the holes being sufficient to let the seed escape
and retain the foreign substaaces. It is next carried to the
top of the building where it passes through the gins. After
this it gocs through the huller. The huller generally used
is of two sizes ; the large size is sufficient for the supply of
two presses of three setsfor night and day labor. The small-
est size is sufficient for one day’s work with two presses.
From the huller the kernels and husks are passed again
through a screen, and then through a blower, which sepa-
rates entirely the husks from the kernels. The kernels are
then carried to the grinding mill and are passed through
crushing rollers which I shall now describe. This machine,
Fig. 1,is composed of two cylinders in cast iron, D E, covered
with steel, hollow, and working at equal spced, with a
distance between them
which can be regulated
at will. One of these
cylinders receives motion
and transmits it to the
other by a pinion, A hop-
per of wood, C, is kept
full of seed, and feeds
the rollers by means of
a little fluted wooden
roller, B, the accelera-
tion of which is regula-
ted at will.

A machine of this de-
scription, the cylinders
26 juches in length and
6 inches in diameter,
with a speed of 40 to 50
revolutions per minute,
crushes per day 124 bush-
els of seed and supplies
two pairs of mill stones.
It is worked by one horse
power. I say mill stones,
because the seed was
formerly passed under
double upright millstones so as to grind the kernel
thoroughly ; but this has been abandoned by most manu-
facturers as a good crusher answers the purpose suf-
ficiently well, especially if the distance of the two rollers is
well regulated. The crushing is then perfect and the meal
comes out sufficiently fine. This is tested by grinding it be-
tween the teeth. If fine enough it must be perfectly free
from perceptible grains. It is next placed in the heaters, and
upon this operation depends both the yield of oil and its
quality. In Margeilles, where laboris cheap, the meal is first
pressed cold, as the oil obtained thus is very fine, possessing
a very sweet taste, like olive oil, and may be used like the
latter for the table. Oil designed for the table ought to be
expressed cold. After the cakes are reground, the meal is
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heated and repressed. Ths second yield of oil is of inferior
quality to the first yield.

In this country, where labor is high, manu ‘acturers prefer
to obtain at first as much oil as they can with the least hand-
ling possible. As I said, the meal is placed in the heaters
after grinding ; these heaters are construcied in different
ways. 1 have seen some made of a large table heated by
steam, with iron rings four inches high placd concentric to
each other, and a stirrer in the eenter worked by power from
the steam shaft above. Only a small portion of meal is
heated at a time, I should say enough to fill a press bag ; but
I am not satisfied with these heaters as they present too large
a cooling surface to the air.

The best heaters are those attached to the presses, and
they heat for the 15 boxes of the three sets of presses.
They are made of cast iron. The whole apparatus, Fig. 2,
is supported by brick work, A, and by a cast iron surport on
the other side ot the frame, B. Cis a cast iron basin with a
convex bottom, at the middle of which is a receiving hole, E,
to receive the stirrer, K. D isa steam jacket. This basin
and steam jacket are cast
in one piece and fixed on
the platform, T, by means

of bolts. The steam is
admitted to the steam
jacket through H, the
c'ondemcsation water es-
caping through the pipe,
I. A sufficient quantity
of meal beirng introduced
into C, the stirrer is set
in motion and the steam
let in; and when the
temperature of 82° to 88°
Centigrade, or 180° to e = X
190° Fahrenheit is ob- T’ R
tained, the gate, F, is i
opened, a bag placed at the entrance, G, and the meal is then
let into the bag.
The bags are made of a certain kind ot woolen duck,
manufactured expressly for that purpose. The best woolen
yarn is used for their manufacture, and only two parties make
them in this country. The cloth is about 32 to 84 inches
wide, and ie sold by the pound at a price running from $1-10
to $1-40. The weight of a yard of the cloth generally used
is from 1 pound to 1 pound 4 ownces, and it can be used as
well for linseed as for cotton seed. The bags are made in
the mills by the pressmen themselves, and sewed on a wood-
en pattern to fit the squeezers. The old bags are sold at 6 to
8 cents per pound when they are quite out of order, as they
can be repaired and are repaired with the same yarn they are
made of by the pressmen, or women engaged for that pur-
pose. A greatsaving could be madein cloth if parties would
manufacture them as neafly as other bags, instead of in the
coarse way they are now made in the mills.

The bag being properly filled, that is to say, not quite
to the top, it must be thrown in doubie to close it in the

2% squeezer, the meal being well

‘ distributed all along it. The

squeezer is then introduced
in the box of the hydraulic
press, Fig. 3. . The squeezers,
Fig. 4, are made of horse hair
cord and covered with leather,
to which a handle is riveted.
The rivets ought to be of
iron, as copper is very soon
oxidized by the action of acid
fats. These squeezers are
quite expensive, and are sold
from $26 to $28 a - piece.
They last one year and a half
totwo years. Theyare easily
repaired, but have to be kept
in good order and cleaned as
soon as the dust, or meal, and
other impurities have begun
to adhere, by hammering them with wooden hammers. I
shall not describe the presses as they are nearly like all
other hydraulic presses, differing only in some improve-
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ments of the packing of the plungers, in the adaptation of
check valves, etc. The pressure must be one and one half
tuns to obtain a good cake, or 85 pounds per square inch.

The cake must not be more than half an inch thick or very
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the bag against a board and turning it inside out.
is carried to a special room, where a man with a kind of half

tings are reground and re-

the middle part. The trimmed
cikes are then placed on

close to gach other, so that

tion all around them. Cakes
would soon decay through

little over, and should weigh from 7 to 7§ pounds. The

presses, when charged, are left for twenty minutes and then
the squeezcrs are taken out.

The cake is taken out of the bag by setting the bottom of
The cake

circular knife, Fig. §, trims
the edges and cuts the top and
bottom. Sometimes the cut-

pressed, as these parts have

never been as well pressed as

frames upon their edges, and
left to dry ; care being taken
not to have them put too

N
the air may have free circula-

the action of the moisture remaining in them. It is very im.
portant the meal should retain its ‘temperature, and some

works to that end have had iron pipes passing behind and

between the sets, so as to heat the whole structure. It is

always observed that the set near the heater yields a larger
quantity of oil than the last set.
the heat communicated to the press from the heater.

This is a consequence of

Gorrvespondence.
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Safety Lamp for DMiners.
MEessRS. EDIToORS :—The SCIENTIFIC AMERICAN of Septem-

ber 25, 1869, contains an article on the Avondale disaster, and
a notice of a lamp recommended by W. H. Bessemer.
close a drawing of a Jamp made by me as far back as 1829
on the same principle as that recommended by Mr. Bessemer.
From my knowledge of miners I have always considered that
there could be no safety while they had the control of the

Iin-

lamps. I therefore made one like the drawing, part of which
I still have. The globe containing the condensed airis 10
inches in diameter, the lamp 6 inches, with a joint made
tight by leather (better rubber), and locked ; the lazap was
made to burn the oils common in those days, and would
throw the light a great distance, so that it might be placed
in safety and yet give a better light to the miner than the
Davy. Atthe top was a piece of wire gayze for the exit of
the products of combustion ; the whole was made of copper,

The miners of those days thought themseives quite safe
with the Davy, and all I got was the name of a schemer, and
sundry lectures on my folly, when, soon after, leaving
England, I had other things to attend to.

I could never get anybody {o see any goodin my inven-
Jion. Perhaps I have been too far ahead of time, as many
explosions have been required to prove the Davy not alto-
gether safe. FREDERICK LEAR.

Willsborough, Mo.

S = —
The Wandering Jew, or Cow Killer,

MEssrs. EDITORS :—My attention has been arrested by the
article bearing the above title, on page 43, current volume of
your journal. Both names are new to me, having never
heard them applied to an insect, which, by the description is
clearly that of thelarge red stinging ant, a spacies of Mutilla,
a genus among the order of Hymenoptera.

Thomas Say describes six species found within the United
States, while thirty-eight species are noticed in Rees’ Cyclo-
pedia. They are solitary in their habits. The females are
always found on the ground, abounding mostly in hot, sandy
situations. The males resemble other sand wasps, being pra



vided with wings. The females are destitute of wings and
ocelli, but ars provided with a powerful sting; and woe to
him who may have a demonstration of it on his c-vn perron.
They are not very common, but I have occasiona’ly met with
them on the ground. They are quick in their motions and
hide beneath a stone or clod of earth, so that you know not
where to look for them.

The following, Fig. 2, is a sketch of a specimen I captured
upwards of fifteen years ago near Mouant Joy, Lancaster
Connty, Pa. Fig. 8 is one Icaptured at Cape May, July 1858 ;
Fig. 1 being the head and antenna

Mutilla coccinea : scarlet, abdomen is marked with a black
belt. It inhabits North America. The wings are black, but
in general it is an apterous insect.—(ZR2ees.)

. This accords well

Fig. 3 with my Fig.3. Fig.

2, thorax and ante-
rior portion of the ab-
domen scarlet, with a
distinct black cross
and the posterior seg-
ments black, I cannot

find described.

The M. Bifasciata of New York State, is black ; head and
thorax red, abdomen with two red bands; the wings are
violet black.—(Rees.)

The M. Vigilans of Pennsylvania: ¢ black, large abdominal
segment, excepting its -posterior and anterior margin, ruf-
ous.—(Say.)

A Mexican species, M. Erythryna (Kiug) 8 scarlet red, be-
neath black, wings blackish.

One of this family, I suppose, i5 theinsect that your corres-
pondent calls the ** Wandering Jew,” from the outline given
by him. I, as an humble entomologist, felt like gratifying
his wish to know something more about its true character.

Lancaaster, Pa. P. STAUFFER.

o B
Vindication of the Judges on Steamm Engines at
the Late Fair of the American Institute.

Messrs. EDITORS :—Certain criticisms in your last num-
ber, upon the action of the judges on engines at the
late Fair of the American Institute, being so evidently
based upon information derived from interested and un-
reliable sources, we have deemed it proper for us to
state certain facts in regard to the trial and its results,
that your readers may e able to judge whether our de-
cision was ‘ stultifying and ridiculous,” or whether it was
not eminently just and proper under the circumstances.
These facts can be verified by the official report upon file at
the rooms of the Institute.

1st. There was no test made by coal, nor was there any
original intention on the part of the judges, or others, of
makingsuch a test, for the reason that the amount of coal
burned during the trial could not be ascertained with any
reagonable amount of accuracy. There were forty-fivesquare
feet of grate surface, and the entire quantity of coal burned
during an eight hours’ trial, would cover this surface to a
depth of less than one foot. As for leveling off a glowing
fire of that size to a “line.of bricks,” the idea is too absurdto
be entertained by any one familiar with firing ; and that
“this was done with great care by all parties interested” is
not true.

2d. It being established beyond question that a given
quantity of steam wiil be produced by a proportionate weight
of coal, which will always be the same under the same cir-
cumstances ; the weight of water evaporated being an exact
measurement of the steam produced and the coal burned ;
therefore, by consent of all parties interested, the cost of the
power was determined by the water used, *“ measured by a
meter open to the inspection of all.”

3d. Experiments wade with this meter at different veloci-
ties of discharge, show a different 7afs of variation with each
considerable change in speed, but at the speed used during
the trial, and which was practically the same for each of the
principal engines, hoth the rate was constant and the measure-
meit practically “correct—the possible variation being within
a small fraction of one per cent. As a comparative measure
under such circumstances it was more reliable than any
other means of determining the evaporation except by actual
weighing of the water.

4th. The diffzrence in the management of the fires on the
two days,when the Babcock & Wilcox, and the Corliss en-
gines were tested, which was noticed at the time and which
has since been fully stated and explained to the judges by
by the agent of the boiler used, was sufficient to account for
any reported difference in the amount of coal burned, aud for
the observed difference in the quality of the steam. It would
therefore have been imperative upon the judges to have
ruled out the coal, had it not been previously excluded by
mutual consent.

5th. The cost of the power in coal, allowing the usual esti-
mate of nine pounds of water to each pound of coal was, for indi-
cated power, for the Babcock & Wilcox engine, 2:831 pounds
per hour per horse power, and 2:895 pounds for the Corliss
engine, a difference of 221 per cent in favor of the Babcock &
Wilcex ; for net ¢ffective power, 8948 pounds for Babcock &
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Wilcox, and 3209 for Corliss, a difference of 1:2 per cent in
favor of the Corliss engine.

6th. The difforence between ¢ indicated ” and “net effect-
ive” power is due to the power required to drive the engines
alone, which was much more for the Babcock & Wilcox than
for the Corliss engine ; but this was not 8o much due to the
difference in the construction of the engines, as to the fact
that the foundations of the Bahcock & Wilcox engine were
impaired by the overflow froma neighboring drain, thus

throwing the engine out of line; and also to a heavier fly-
wheel having been placed upon this engine.

7th. The quality of the steam was not the same for the dif-
ferent days—it being very evident that the steam supplied to
the Corliss engine was considerably drier than that furnished
to either of the other engines. This was particularly observed
by at least one of the judges. The amount of loss from this
soarce was calculated from the quantity of steam shown by
the indicator disgrams, as compared to the total weight of
water supplied to the boiler, and this calculation shows that
the Corliss engine had an accidental advantage in this re-
spect, as compared to the Babcock & Wilcox, of about tkirteen
per cent (9099 to 79-47). Had allowance been made for this
fact, the economy of the Babcock & Wilcox engine as com-
pared to the Corliss, would have been fifteen per cent on indi-
cated power

8th. The indicator diagrams taken at the trial show the
most rapid opening and closing of the valves, the greatest
range of cut-off, and the nearest approximation to boiler
pressure (5:542 Ibs. to 9567 lbs.), in the Babcock & Wilcox
engine, notwithstanding it took its steam through twenty-
two feet more of piping.

dth. The “clearance” in the Babcock & Wilcox engine
was 13 per cent, and that of the Corliss was 31 per cent
of space swept through by piston. The former is the least
amount ever brought to our knowledge.

10th. The style of valves used in the twoeng'nes is dis-
tinct, and the flat slide employed in the Babcock & Wilcox
engine is not only preferable to the curved slides of the Cor-
liss, but the constant throw of the same is conducive to equal
wear and continued tightness while the varying throw of the
Corliss valve has the opposite effoct.

11th. The regulation of rpeed was practically equal in the
two engiunes, being excellent in both cases.

With these facts before them the judges had no difficulty
in deciding which was the best engine, and they plainly indi-
cated that opinion by awarding the first premium to the Bab-
cock & Wilcox engine “ for the most perfect automatic expansion
valve gearing ;7 supposing, in their simplicity, that the engi:
neering world at least, would know that this embodied all
the difference in the principle ot construction of the engines
in competition. But they also felt the force of the argument
that the trial having been made under certain rules, and the
Corliss engine having shown the best results by the strict
rendering of those rules, though that result was purely acci-
dental ; it, therefore, should have a first premium for those
results. In giving this premium, however, it was expressly
stated that it was *for best results on net effective power
shown at the trial, being from one to two per cent better than
any other in competition ;” and they added thereto, * for su-
periority of workmanship, and general arrangement of valves
and valve gearing ;” it being a very good arrangement as
compared to other engines, but not the “ most perfect.”

Trusting that these statements will correct all misunder-
standings which have arigen in regard to this matter, we are

Respectfully yours,
TroMAS S. SLOAN,
HaMmiLton E. TOWLE,
Rosr. WEIR,
New York, Jan. 29, 1870.
_———————————
Steam Boiler Explosion.

Messrs. EDITORS :—About ten days ago, the boiler of a
donkey engine, on board the steamer Parthenia, exploded,
while lying at the dock, in Hartford, Conn.

The damage done was congiderable. A large rortion of the
upper deck was blown off, the cabin demolished, etc.

Only one person was on board; a young man., The fire in
the boiler was started by him, as the owners say, against
orders.

The penalty of disobedience falls severely on him ; as he is
badly hurt, and is now confined at the hospital. He had the
presence of mind to put out the fire, which was scattered in
all directions, before help arrived.

The boiler was an upright, turbular shell, about two feet
in diameter, five or six feet high.

In conversation with the engineer of the steamer, only a
few days before the disaster took place, he exprzssed his doubts
of the safety of this same boiler. He called my attention to
its construction.

The head was set in, an iron band shrunk around the out-
side, the tubes doing the work of holding the head against
the pressure. There were no rivets or bolts in the head. This
head was blown out, taking tubes along with it, I suppose, as
I saw none after the explosion.

Although it was a «“ high pressure” boiler, the engineer said
he would not dare stay near it with the steam gage indicating
thirty pounds.

It was a “ cheap” boiler when bought ; but has proved
a costly one in the end. The papers say the damage amounts
to two thousand dollars.

Is there any mystery about that explosion ? A small boiler
like that, if properly constructed, would bear a pressure of
oné hundred pounds with perfect safety. I have seen similar
beilers, with riveted heads, tested at one hundred and fifty
pounds, with cold water: LI

% Judges.

Hartford, Conn.
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"THE FRENCH SYSTEM OF STOEM MAPS.
From the February Number of * Old and New.”

Behind, or rather beside, the Pantheon in Paris, at the cor-
ner of a street that runs towards the Observatory, at the far
end of the Gardens of the Luxembourg, and in the ground
floor and cormer room, as if it were an American apothecary
shop or grocery s.ore, the traveler, curious in such things,
will find a woman sitting at the receipt of custom, taking
down subscriptions for the daily bulletin of the meteorologi-
cal observations carried on at the Observatory. Ihave recently
learned, however, that the task of making these observations
is now transferred to the new observatory, of which M. St.
Claire Deville is the learned and distinguished superintend-
ent.

When we crossed the ocean in Oetober, 1866, from New:
York to Brest, in the Ville de Paris, we knew that the pa -
sage would be stormy, for the time of sailing fell on the bad
day of the weekly storm system of that year. And so it
turned out. We got engaged in the southern rim of a tre-
mendous “ northeaster ” just departing, like ourselves, from
the States for England, and we sailed nine days in its com-
pany, sometimes gaining on it, sometimes beaten back by it,
until one night, not having seen the sun for six days, we lay
toin front of a lighthouse, not knowing where we were,
only that we certainly were not where we should have been—
off Ushant. When morning broke, the shore appeared. It was
the coast of Cornwall. We turned therefore at a right angle,
and steamed across the mouth of the English Channel, and
arrived at Brest one day later than we should have been had
we made Ushant light.

This lost day permitted our disagreeable companion, the
northeaster, who seemed utterly indifferent to our society, to
go ahead; and then the sun came forth, and the beautiful
and curious cliffs and monuments of Brittany, and the rare
scenery of the port of Brest, remunerated us for the delay.

Had we been on a voyage from Labrador to Norway, we
should have been on the northern rim of the storm instead
of the southern; and it would have been a southwester, in-
stead of a northeaster, and have driven us forward, all the
way, péle méle.

I was so curious to follow the subsequent course of this’
erratic monster, that on my arrival in Paris, I subscribed to
the Meteorological Bulletin, and got the back numbers for
two weeks.

Looking on the chart for the day before we saw the English
light—there, sure enough, was the front rim of our storm
drawn in curved lines from north to South, and bellying east-
ward, over the northwest corner of Europe. The next day’s
chart showed it farther advanced and raging into the North
Sea ; and each successive daily ¢hart marked its position fur-
ther and further east-southeast, until its form was broken up
and lost between the Black and Caspian Seas.

The winter I spent in part at Pau in the Pyrenees, and
every morning I had at my breakfast table the mapped cli-
mate of all Europe of the day but one before. And every
week I had anew siorm to follow, from its first appearance
on the west coast of Ireland, to its disappearance three or
four days later in the Levant, or across the Ural mountains.

Sometimes there appeared signs of a disturbance in this
regular march, which I could not comprehend, and then the
order would be resumed and regularity maintained as before.

In St. Petersburg a similar storm map has been published
for some years, even better adapted for the student than the
French. In England there was unt’l recently a distribution
of storm information, in advance of time, to all the seaports

]| of England, by telegraph from Greenwich ; but the labor and

expense were supposed to be inadequate to the results; the
designer of the system, on whom it chiefly depended, became
engaged in other scientific pursuits; and the daring fisher-
men and economical merchants of England were impatient
of control. So it has ceased.

Along the stormy and dangerous coasts of the United
States such a system would be of incalculable value, and
ought to have been established by Government long ago.
One wealthy merchant of Boston or New York, however,
could by himself kerp up an establishment of the kind they
have at Paris, until it became self-supporting—and not have
to wait long for that to happen. The Bulletin of Paris is a
quarto sheet of four pages, on the first, second, and third of
which are tables of the state of the barometer, thermometer,
and sky, the rain-fall and wind-force, at all the places from
which telegraphic dispatches had arrived that day, and lag-
ging dispatches of the day before.

The third page, kept permanently furnished with a map of
Europe, printed in blue, shows on this map, but in strong
black lines, the curves of barometric pressure, geographical-
ly drawn through or near the places from which the telegram
of the day has come. These telegrams are studied in the
evening, and thrown into curves, printed over night, and
distributed in the morning. In Paris, a man can see at a
glance the condition of the atmosphere as it was all over
Europe the day before.

The lines of barometric pressure are all concentric in a
greater or less degree, because they show the sides of the
great waves of air which are rolling forward over the sur-
face of the earth, and pressing unequally on the innumera-
ble barometers of Europe. Euch curve is marked 700, 705,
710, 715, etc., meaning millimeters of mercury. In Amer-
ica we should mark them tenths and hundredths of an inch.
Arrows also appear on the map, showing the direction and
force of the winds.

—_—— e

Barroows.—This subject has been so thoroughly discussed
in our columns that we feel obliged to drop it for the
1 present,
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ON ZINC.

BY PROFESSOR CRHARLES A. JOY.

HISTORY.

Zinc is a metal of the present century. Seventy yearsago
there were not so many pounds of it required for the wants
of the whole world as there are tuns manufactured at the
present time. Itsproduction hasincreased twothousandfold,
and we must leok upon it as one of the most useful of all the
metals in the whole round of chemistry.

It is true that the ancients imade brass from copper and
calamine; but they were not aware of the existence o metal-
lic zinc in the mineral they employed to combine with the
copper. The word zinc itself does not appear to have been
used before the year 1540, and by some authorities it is traced
to Zincken or Zacken, meaning the chimney stack in which
the oxide collected when zinc-bearing ores were roasted.
When this flue dust became known as a metal it received
opprobrious names, such as “the spurious son of copper,”
and hence a bastard metal. Some called it coagulated mer-
cury, and the miners thought it was unripe lead ore, and if it
were left a tew ages longer it would mature to something
useful. It appears to have been brought to England from
India towards the end of the sixteenth century, and to have
received at that time the name of “spelter,” which it still
bears. That the Germans did not know how to make brass
from the ores of zinc is conclusively shown in the history of
the mines at Wiesloch, in Baden, which were worked for lead
from the eleventh to the fourteenth century, during all
which time the zinc ore was thrown away and finally collect-
ed in vast heaps about the mouth of the mine. These mines
were re-opened in 1850, and an immense amount of zinc was
obtained from the refuse that had been previously regarded
as worthless.

The first German establishment for the manufacture of
brass from copper and calamine, was at Goslar, in the six-
teenth century. In England we have the record of all patents
issued since the year 1681, and we find that the earliest men-
tion of brass was in 1728, when a patent was granted for “a
method for the more advantageous manufacturing copper
oares through all theintermediate operations till it be brought
into fine copper, and from thence into brasse, to be cast into
plates, rodds, kettles, and other utensills in metall moulds.”
And we read, in 1758, that  spelter and brass might be made
from a mineral which had not thentofore been made use of
for such purposes. The mineral black-jack, mock-jack, or bra-
zill, can be used to make spelter.”

But by far the most important discovery relating to zinc
was made by Sylvester and Hobson, in 1805. This was “a
method of manufacturing the metal called zinc into wire and
vessels. Zinc is made malleable and may be drawn into wire
by working it at a proper heat or by annealing : 210° to 300°
Fah. is such proper heat.” It wasin view of this discovery
that we called zinc a metal of the present century ; for, pre-
vious to this period, itsapplications had been of the most in-
significant character as compared to the vast uses of the yres-
ent time.

Between the years1728 and 1859, 69 patents were issued in
England chiefly relating to zinc furnaces. The SCIENTIFIC
AMERICAN, for the last ten years, contains the record of
twenty patents granted in the United States involving the
manufacture and uses of zinc. It appears from all accounts
that the first zinc made in the United States was by John
Hitz, in 1838. e prepared it from New Jersey ore for the
purpose of manufacturing some brass to be used for the stand-
ard weights at Washington. Ilis method was a tedious and
expensive one ; but since that time great improvements have
been made, and the industry has become a very important
one in the United States; and as we have extensive deposits
of blende and calamine, it is destined to assume still greater
proportions.

OCCURRENCE.

The varicty of zinc minerals is not very great, but this is
made up by the abundance of the few in which the metal is
found.

The most conspicuous ores are blende, commonly called
black-jack, which is a compound of sulphur and zinc; cala-
mine, which may be a silicate or carbonate ; zincite, an oxide ;
goslarite, a sulphate ; and franklinite, composed of zinc, iron,
and manganese, and found in New Jersey. The metal is not
found in the animal or vegetable kingdom, as it would be
destructive to the growth of vegetables or animals. The
Germans call black-jack blende, because it used to blend or de-
ceive the early miners. Its beautiful luster led them to ex-
pect to find a valuaple metal ; but, as all of their efforts to ob-
tain anything from it remained fruitless, theylooked upon the
ore as a cheat, and called it dlende.

PREPARATION OF ZINC.

Having sketched the history and occurrence of zinc, we
come now to consider the methods of its preparation.

“The process is comparatively simple, and consists in first
carefully hand-picking the ore to removethe galena,and then
calcining it in a reverberatory furnace orrather oven. The
roasted ore, deprived of carbonic acid, water, and sulphur, as
the case may be, is then mixed with charcoal alone if pre-
pared from calamine ; but if from blende, a certain quantity
of roasted calamine is also added, and the whole placed in
earthen pots, or crucibles, very much like the pots used at
glass works, but provided with a luted cover and also withan
opening at the bottom, to which an iron pipe is fitted. After
the heat hasbeen applied sufficiently long, the volatile metals
—such as asenic and cadmium—make their way in vapor,
per descensum, to the end of the iron tube, where they afford
a flame, which the workmen distinguish by the name of the
brown blaze ; this is succeeded by a blue flame, called the blue

blaze, which indicates the distillation of the zinc ; and then
the metal is condensed in the iron tube, and falls in drops
and in a powdery state into a vessel placed to receive it ; as
may be easily imagined, the iron pipe sometimes becomes
stopped, and is occasionally cleaned by a red-hot iron rod.

“ A Bis alarge earthen
crucible or pot containing
a mixture of roasted zinc
ore and coal or charcoal ; |
C is the cover closely
luted down ; D is theiron \
pipe in which the zinc A
vapor condenses and falls O &
into the vessel, E, con- T
taining enough water to
cover the end of the pipe. ‘

“The pipe is removed 1
after each charge has

A

been exhausted, in order
to take out the ca put mor

tuum or matter left in the crucible after distillation. The
arrows show the direction of the metallic vapor, and theiron
pipe is usually plugged with wood, W, which is soon reduced
to charcoal, and while preventing the ore from falling out,
does not stop the zinc vapor.”

(,

- The above extract will serve to convey a general idea of

the metallurgy of zinc; but the process is capable of impor-
tant medifications, as the numerous patents on the subject
abundantly show, and it is probable that we shall arrive at
still simpler methods as the demand for the metal increases.

PROPERTIES OF ZINC.

Our knowledge of zinc has increased very nearly in the
ratio of its employment in the arts, and the one may be said
to grow out of the other ; for the more we know of its proper-
ties the more easily can we imagine its uses. There are cer-
tain general facts in reference to its properties that may be
found in every chemical treatise, but the recent progress of
our knowledge is not contained in any single book, and can
only be obtained by searching the journals of various coun-
tries. We have performed this search, and propose to give
the results of our labor.

Zinc is a bluish white, brilliant metal, crystallizing in hex-
agonal pyramids with subordinate prismatic faces. The spe-
cific gravity of cast zinc varies from 68 to 7:1, and of forged
from 719 to 72. Itis less flexible than lead or tin when
cold, and {is very brittle at ordinary temperatures, and also
when heated up to 410° Fah. It is. malleable between 212°
and 300°. Fah,, the best temperature for this purpose being
248° Fah. It melts between 752° and 773° Fah, and can be
readily distilled with exclusion of air. The metal possesses
different properties according to the temperature at which it
has been prepared ; for example, when heated nearly to its
point of ignition it is less flexible than when heated simply
to fusion, and the point of fusion and rapidity of cooling af-
fect its solubility!in sulphuric acid. It would appear from
these and other circumstances that the metal was capable of
assuming different allotropic conditions. It expands more by
heat than any other metal. In pure dry air or in water freec
of air, zinc remains perfectly bright, but in moist air or in
ordinary water, it is rapidly coated with a film of oxide, which
serves to protect it from further destruction. The impure
metal is more readily dissolved in acids than the pure, and
the evolution of hydrogen takes place very violently when a
little bi-chloride of platinum is added. The action of foreign
metals is explained on the principle of electric currents. Zinc
which has been heated to a high degree and then suddenly
cooled, is also more rapidly acted upon by acids.

Silver being taken at 100, the conducting power of zinc
for electricity is 27-39; and for heat, silver being taken at
1000, the conductivity of rolled zinc is 641. One of the most
important properties of zinc is its highly electro-positive
character, which enablesus to employ it to precipitate nearly
all of the metals from their solutions. It has recently been
discovered to possess great reducing power, especially for the
chlorides and fluorides of the metals; and it is proposed to em-
ploy it to obtain the rare metals aluminum, magnesium, sil-
icium, etc. It has also been found that it will displace phos-
phorus from bone ash, and a new method for the preparation
of phosphorus is thus suggested. It dissolves gold and sil-
ver very readily, and it is proposed to substitute it for mer-
cury in the working of the precious metals. Zinc does not
alloy with bismuth nor with lead. Lead dissolves 1'6 per
cent zinc, and zinc dissolves 1'2 per cent lead ; z'nc dissolves
24 per cent bismuth, and bismuth dissolves 86 to 148 per
cent zinc. Zincis acted upon by common salt with evolution
of hydrogen, and the formation of a double salt of chloride
of zinc and sodium and the separation of the oxide.

Zinc in concentrated sulphuric acid evolves sulphurous
acid ; in sulphuric acid and six parts of water, sulphureted
hydrogen is given off,and pure hydrogen is enly obtained
from very dilute sulphuric acid. Zinc is a violent poison,and
hence the action of a certain class of substances upon it
ought to be carefully studied. Brandy, wine, vinegar, meat
soup, milk, spring water, salt water, sugar sirups, dissolve
zinc more or less, and consequently ought not to be stored
in it.

Caustic soda, potash, and ammonia act very violently upon
zinc, and this explains the reason why petroleum, which has
been purified by means of soda, acts so powerfully upon zinc
tanks, and often eats through them.

Zinc has great antiseptive properties, and is employed to
keep timber from decay. When zinc is dissolved in hydro-
chloric acid a portion of the chloride iscarried over mechan-
ically by the hydrogen, producing a black mirror on porcelain

similar to arsenic, tbus exposing-the chemist to an error that
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might have serious consequences. The action of hydrochlo
ric acid upon zinc is immediately interrupted by chloride of
mercury.

Zinc decomposes in contact with plaster, also in contact with
iron. Eaves gutters should be supported by galvanized iron,
and no rheet zinc should be laid on oak boards.

Zinc readily combines with phosphorus producing a valua-
ble medicine, and a compound that can be usefully employed
in the galvano-plastic art. The property of zinc that enables
us to employ it in the construction of the galvanic battery
was more particularly studied by Volta, and suggests the
possibility of our having recourse to it as a motive power. At
present the cost of zinc as an electric motor is 200 times great-
er than that of coal for the same power, but it does not neces-
sarily follow that we shall never attain practical results in
this dircction, either by cheaper zinc or more ingeniously con-
trived machinery. The property of zinc to alloy with other
metals, especially copper, is one of its most prized characteris-
tics, and is the one longest known.

‘We have thus sketched the principal properties of zinc, and
may hereafter recur to the applications of which the metal is
capable.

—_————————————
The New ¢‘*London Times? Printing DIMachine,

Asthe construction of the first steam newspaper machine
was due to the enterprise of the late Mr. Walter, so the con-
struction of the last and most improved machine is due in
like manner to the enterprise of his son. The new ** Walter
Machine ” is not, like Cowper’s and Applegarth’s, and Hoe’s,
the improvement of an existing arrangement, but an almost
entirely original invention. Its principal merits are its
simplicity, its accurate workmanship, its compactness, its
speed, and its economy. While each of the ten-feeder Hoe
machines occupies alarge and lofty room, and requires 18
men to feed and work it, the new Walter machine occupies a
space of ahout 14 feet by 5, or less than any newspaper ma-
chine yet introduced, and only requires three lads to take
away, with half the attention of an overseer, who easily
superintends two of the machines while at work. The Hoe
machine turns out 7,000 impressions printed on both sides in
the hour; but the Walter machine turns out 11,000 impres-
sions completed in the same time.

The new invention doesnot in the least resemble any ex-
isting printing machine, unless it be the calendering ma-
chine, which has possibly furnished the type of it. At the
printing end it looks like a collection of small cylinders or
rollers. The paper, mounted on a huge reel as it comes from
the paper mill, goesin at one end in an endless web, 3,300
yards in length, seems to fly through among the cylinders,
and issues forth at the other in two descending torrents of
sheets, accurately cut into lengths, and printed on both sides.
The rapidity with which it works may be inferred from the
fact that the printing cylinders (around which the stereotyped
plates arc fixed) while making their impressions on the
paper, travel at the surprising speed of 200 revolutions a
minute.

As the sheet passes inwards, it is first damped on one side
by being carried rapidly over a cylinder which revolves in a
trough of cold water; it then passes on to the first pair of
printing and impression cylinders, where it is printed on one
side ; it is next reversed and sent through the other pair,
where it is printed on the other side ; then it passes on to the
cutting cylinders, which divide the web of now printed
paper into the proper lengths. The sheets are rapidly con-
ducted by tapes in a swing frame, which, as it vibrates, de-
livers them alternately on either side, in two apparently con-
tinuous streams of sheets, which are rapidly thrown forward
from the frame by a rocker, and deposited on the tables at
which the lads sit to receive them.

The machine is almost entirely self-acting, from the pump-
ing up of the ink into the ink box out of the cistern below
stairs, to the registering of the numbers as they are printed,
in the manager’s room above.

Such, in a few words, is the last great invention made in
connection with newspaper printing, which reflects no little
credit on the enterprise of Mr. Walter and the inventive
skill of the gentlemen of the Z%mes staff—for it has been
entirely designed and manufactured on the premises—to
whom he has intrusted its execution.—Morgan’s Dritish Trade
Journal.

—_———--
Test for the Goodness of Glue,

Mr. Alfred Bird, of Birmingham, England, communicates
to the Chemical News the following test for the goodness of
glue, which he states he has found very valuable :

“ Assuming that ‘that’ is the best glue which will take
up most water—take 50 grains of the specimen, and dissolve
it in 3 ounces of water in a water bath. When dissolved, set
it by for 12 hours, to gelatinize ; and then take an ounce chip
box, place it on the surface of the gelatin and put ‘shots’
into the bogx, till it sinks down to a ‘ mark’ on the outside.
It will be found that, the stronger the glue the more shots
it will take to sink the box down so that the mark shall be
be 1zvel with the surface of the gelatin.

“1In a trial with the tinest glue I ever met with, 50 grains
of glue, dissolved and gelatinized, with 8 ounces of water,
supported, to the mark on the box, 6 ounces of shots, at a
temperature of 58° Fah. On trying the same experiment
with best Russian isingl ss, 50 grains, dissolved in 3 ounces
of water, supported 9 ounces of shots, the temperature being

the same.
_ e w———————

A NEW marble has been discovered in the Giant Moun-
tains of Bohemia, which is described as in every way equal
to Carrara, both in whiteness and fineness of grain, and in
valuable for sculpture.
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A NEW ENGLISH OIL TESTING APPARATUS.

A new apparatus for testing the explosive or non-explosive
charaeter of petroleum oils as they are used in lamps, has
been devised in England, but notwithstanding it seems a
good one, no patent has yet been taken out for it. It consists
of an ordinary spirit-lamp with small flame, A.

A water vessel, B,

An oil cup, C, two inches of which descends into the water
bath, and which is filled with oil
up to the rim, which surrounds
the oil cup aboutoneinch trom the
top, and which forms a rest for the
cup in the water vessel.

D shows the space which is left
for the collection of vapor as it is
given off by the oil. This cup is
fitted with a brass cover, through
which, in a nicely fitted brass slide,
the thermometer is passed into
the oil. In this cover there are
also two small holes, E, and these
are covered by two circular pieces
of brass, which are raised or low-
ered simultaneously by a gentle
pressure of the thumb, upon the
brass lever, F.

When the oil is under the test
the brass caps are supposed to be
down to prevent escape of vapor.
‘When it is intended to apply the
flamme for the flash, the lever is
touched, and the two brass caps fly
back. A “small flame” is applied
to one of the openings, and if no flash is obtained, these
openings are again covered up, and the small flame applied
again at short infervals until the flash is obtained.

The apparatus appears to meet several objections brought
against the present mode of testing. For instance, it may be
used anywhere without the fear of the vapor being blown
away ; and the flash may be applied without the fear of heat-
ing the surface of the oil with the flame. It is not open to
any of the objections raised against screen or cover, and
the warning that “the flat rim be not covered with the liquid”
can, in this case, be made no point of dispute.

In order to prove the correctness of any test, it is proposed
to place a second thermometer in the water. Should this
thermometer indicate the same temperature as the one in-
serted in the oil, both being correct, and the flash be then
obtained, it is said that this demonstrates to a certainty that
the real and true flashing point of the oil is that expressed
by both thermometers. One objection certainly is met by
this process of proving the test. In this case it cannot be
said that any portion of the oil is raised by the latent heat of
the water to a temperature higher than is indicated by the

thermometer.
. o e ——

CONSTRUCTION OF HOLLOW WALLS.

An invention has been recently patented in England, hav-
ing for its object an improved construc-
tion of hollow walls.

Our engraving is a vertical section of a
wall built in this way. The wall ties are
flat plates built into the vertical joints
of the wall. The ties may be made of
cast or wrought iron, zinc, or slate. They
are made with notches on their lower
edges to prevent water from flowing along
them from the outer wall to the inner
one. The width of the tie is somewhat
more than the thickness of a brick, so
that it bears upon the bricks both below
and above it, and its length is such that
it may be firmly imbedded in both the
outer andinner wall. It also has perfora-
ted endsto allow the mortar to penetrate
it. Walls constructed in this manner al-
ways keep dry on the inside and are ex-
cellent non-conductors of heat.

—_——
Faraday’s Success as a Lecturer,

The Chemical News says of Faraday’s success, as a lecturer,
that it may be attributed to his careful attention to strict
rules, of which the following were found among his notes:

Never to repeat a phrase.

Never to go back to amend.

If at a loss for a word, not to ch—ch—ch, or eh—eh—
eh—, but to stop and wait for it. It soon comes, and the bad
habits are broken, and fluency soon acquired.

Never doubt a correction given to me by another.

In addition to this strict attention to rules, Faraday took
lessons in lecturing in 1823, and again in 18R5 and 1826, be-
fore giving his first course of lectures in the institution.

— e ————
DOMESTIC WATER FILTERS.

There are many situations where the blessing of good wells
orrunning streams cannot be enjoyed, where the supply is
bad, or the only resource is the roof and the eavestrough.,
Thanks to the persevering efforts of the inventor, no family
need now to suffer from the lack of pure and wholesome
water ; for the “ Family Filter ” is a ready and effective appa-
ratus by whichrain and other waters may be quickly purified,
and the taste of the nicest spring imparted.

For a long time we have had at our country residence the
“ Kedzie Family Filter,” and we regard it as an excellent de-
vice. In form and size it resemblesan ordinary oak barrel,is

bound with'iron bands, and contains filtering media of silex
and carbon. The cistern or other water, poured in at the
top, passes through the filter, and is drawn off, pure and lim-
pid, from a faucet below. This filter is portable, durable, and
satisfactory in every respect. Several different sizes are made.
Patented 1864, Manufactured by Kedzie & Bunnel, Roches-

ter, N. Y.
_——ee—————

Improved Shovel Plow.

Past experience on the farm in the inconvenience which
the device illustrated herewith is designed to obviate, would
suffice to convince us of its value without the extraordindry
number of testimonials from practical men, which the in-
ventor has laid before us. There is no doubt that the inven-
tor has succeeded in producing a decided improvement on
the old form of the useful implement known as the shovel
plow.

The whole form of the device is perfectly delineated in the
engraving. The object of the device is to prevent the de-
posit of stones or heavy clods upon the young plants when
cultivating, while the fine dirt shall be thrown up along
the side of the hills, and thus approximate in effect, hand
hoeing.

For this purpose he attaches an iron or steel arm to the
beam of the plow, from which depends a grid, which, while
it prevents thoe lateral throw of the large clods or stones,
freely pérmits the passage of the fine loose earth. As the
arm is jointed, as-shown, the grid or guard may be laterally
adjusted to suit the width of rows, etc.

The draft strain upon the lower part of the_guard arm may

| be supported by a rod, onc end of which hooks into a

hole in the grid, and the other to the framework of the plow.

The guard-arm may also be adjusted to any hight to suit
any depth it may be desired to plow. The forward part of
the descending bar should be sharpened so as to pass readily
through grass, weeds, and other obstructions. The improve-

JENNINGS' SHOVEL PLOW GUARD.

time,

make use of it.
—— > —

STEAM ENGINES AT THE AMERICAN

ment may be attached either to single or double shovel plows
with equal advantage and facility.

By the use of this improvement all injury to young and
tender plants, by the falling thereon of heavy clods or stones,
is obviated ; and we should think that in many kinds of
goils, there would be no need to follow it either with a hand
hoe, or to straighten up plants.

The device was patented August 24, 1869, through the
Scientific American Patent Agency, by Gregory Jennings,
of West Cairo, Ohio, whom address for further information.

———etll) B P e
NEW APPARATUS FOR MEASURING OIL.

A new apparatus for measuring oil, an engraving of which
we give, has been recently patented in England, which seems
ingenious and effective, while it is at the same time safe and
cleanly. Our engraving is a section of this ingenious device.
It consists of an upper cistern, beneath which are placed one
or more measures of different capacity, according to the re-
quirements of the shopkeeper. Themeasures are self-filling.

The measure is supplied by the inlet, B, which conducts
the liquid to the measure, C, but when the handle of the tap,
E, is turned, the inlet is shut off, and the liquid allowed to
run out of the measure into the vessel placed for its recep-
tion. Now, when the measure is emptied, of course it must
be filled again before another measure of liquid can be
drawn from it ; so, to prevent waiting for the measure re-
filling, or the chance of making a mistake by turning the
tap before the measure is refilled, and thus giving short
measure, two measures of equal capacity are placed togeth-
er, and the taps connected by means of two cog wheels,
so arranged that when one measure is emptying the other is
filling, and as the outlet pipes of both measures are con-
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ducted into one, another quantity can be measured as soon
as the preceding one has run off, and can be continued as
long as the supply is kept up in the cistern, which can be
connected by means of a pipe to any cistern, cask, or res-
ervoir, situated either in the same room or any place
outside. Measures of any number or capacity can be fixed

==y

——

to one machine. Each measure may be examined and ad-
justed, and the legal stamp affixed by the official sealer
and stamper of weights and measures, and as the measures
are all incased they cannot be tampered with, so that the
purchaser may be sure of full measure, and the seller will
not be liable to suffer by waste.

The advantages claimed for this instrument are accuracy,
cleanliness, economy of space, and a saving of time in attend-
ing to customers ; for instance, a person
possessing a machine with half pint,
pint, quart, and two quart measures,
having customers in the shop requiring
one of each quantity, their vessels can
be putunder the measures and will fill
at one and the same time, and as the
liquid will stop running as soon as the
exact quantity has run out, the attend-
ant has no need to watch it, but can be
helping his customers to something else
in the meantime.

Manufacture of Tracing
With Petroleum.

M. Hiiusel, architect at Neustadt,
Grand Duchy of Hessen, being once in
need of tracing paper in a small village,
where none could be obtained,’ thought
of using, as a substitute, ordinary writ-
ing paper saturated with petroleum by
means of a brush. The effect was a sur-
prising success. It did not take him
wore than four or five minutes to paint
a sheet of writing paper with petroleum
and to wipe it off till it was dry. He
thus obtained an excellent tracing paper,
on which he could write and print just
as easily as if it had not been treated
with petroleum. Also drawing paper,
when impregnated with petroleum, be-
comes sufficiently transparent to be used
for tracings. Since Mr. Hiusel made
this discovery, he has never used any
manufactured tracing paper, but has
always preferred to use petroleum pa-
per, which he can make himself at any
He strongly recommends his method to rll who can

Paper

INSTITUTE.

The Self-vindication of the judges on steam engines at
the late fair of the American Institute, which appears in an-
other column, is simply a reiteration of the apologies made
in their published report for their very eccentric action in
the awards of prizes. The committee seem to felicitate them-
selves upon the happy idea that our criticisms were based
upon informaticn obtained from interested parties. Unless
the judges themselves wish to be understood as interested
parties, we deny the impeachment. Our criticism has been
based upon the report of the judges themselves; and our
convictions are strengthened by the attempted vindication
which they have relt compelled to make. They are entitled
to a respectful hearing ; but we are still of the opinion that
the less they say upon the subject the better it will be for
their reputation.

—_——-———

Mr. T. Lidstone writes to the Builder that having examined
the gravestones of the family of Newcomen, the inventor of
the steam engine which bears his name, he finds his name is
spelled Newcomin instead of Newcomen as is the modern
usage.

—_—— e —

THE LECLANCHE BATTERY.—We would say to the numer-
ous correspondents inquiring in regard to the Leclanche Bat-
tery, that we have given all the information we possess,
and can answer no further inquiries in regard to it.

It is stated that the action of the voltaic current for a

menth upon wine greatly improves it.
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THE RUMFORD MEDALS.

The recent presentation of the Rumford medals to an emi-
nent American engineer and inventor, has excited much at-
tention in scientific and mechanical circles, and it seems ap-
propriate to give a brief history of the origin of these medals
and the nature of the honor conferred by their award.

Benjamin Thompson, Count Rumford, was born in Woburn,
Mass, in 1753. He received only a common-school education,
and entered a country store as a clerk at the age of 18. Du-
ring his clerkship, which lasted some four years, he employed
his leisure time in study (more parttcularly of medicine and
physics) to such good purpose that in 1770 he was qualified
to teach an academy in the town of Rumford, N. H., now Con-
cord, the capital of the State. Two years later he married a
wealthy widow, and also received a commission from the Gov-
ernor of New Hampshire creating him major in the militia.
Through personal jealousy on the part of older officers, he
was charged with disaffection to the cause of the American
colonies which resulted in his leaving Rumford for Woburn,
and soon after the latter place for Boston.

He was subsequently tried at Woburn, and although not
fully condemned, was neither fully acquitted. He finally left
the American lines, and when Boston fell into the hands of
the British, he became the bearer of dispatches to England
containing the announcemeut of that event.

Remaining in England he became the secretary of Lord
George Germain, at that time Secretary of State for the De-
partment of the Colonies. He subsequently returned to
America and raised a regiment of dragoons, receiving the
rank of lieutenant-colonel. Again visiting England, and
hostilities being at an end, he obtained leave of absence and
traveled in Europe. Finally, settling in Munich, he interest-
ed himself in military and social improvements and reforms,
performing important services, in consideration of which he
received his title of Count Rumford, the latter part of the
title being chosen by himself. Shortly after, his health
being impaired, he traveled in Italy, and finding that he did
not improve he visited England.

For a long time previous he had made the subject of heat
a special study ; and while he remained in England he con-
tinued his investigations with highly practical and beneficial
results.

Returning to Bavaria, and finding that the climate still dis-
agreed with him, he ultimately settled in Paris, where he
spent the remainder of his life. He died Aug. 21, 1814,

His time in Paris was mostly devoted to scientific and phi-
losophical inquiries and investigations. The most important
of his investigations were upon the relation of heat to fric-
tion, and the experiments he performed were among the most
remarkable of all those from which the basis of the modern
theory of heat has been derived.

Some time previous to his death he instituted prizes for
discoveries in heat and light. These prizes, consisting of a
gold and a silver medal, were to be awarded by the Royal So-
ciety of London and the American Academy of Sciences.
Their intrinsic value is $300, and they are only to be given
by the American Academy of Sciences to authorsof improve-
ments or discoveries in heat and light, in any part of the
continent of America or of the islands of America—prefer-
ence always being given to such discoveries as shall, in the
opinion of the Academy, tend most to promote the good of
mankind. To tkis end Rumford donated the sum of $5,000 to
this institution July 12, 1796,

9 | instead the urine of a calf.

At a late meeting of the Academy this prize was bestowed
upon Mr. G. H. Corliss of Providence, R. I., for his improve-
ments in the steam engine. The award was made by Dr.
Asa Gray, in a very appropriate address in which the merits
of Mr. Corliss’ improvements and inventions were ably stated
and which was very briefly, but gracefully replied to by Mr.
Corliss, in accepting the medals.

This is the fifth medal awarded by the Academy, the re-
cipients, and their discoveries and inventions being as fol-
lows, in the order stated :

1. Professor Hare, for his oxy-hydrogen blowpipe.

3, Capt. John Ericsson, for his hot-air engine.

3. Professor Treadwell, for his improvements in the con-
struction of ordnance.

4. Mr. Alvan Clark, for his new mode of grinding and per-
fecting large lenses.

5. Mr. George H. Corliss for his improvements in steam
engines,

We congratulate Mr. Corliss on the receipt of this high
and well-deserved honor. He has long been widely and fa-
vorably known through his inventions, and the appropriate-

5| ness of the honor conferred will be recognized by all ac-
5 | quainted with his improvements.

B e
SOLUTIONS FOR HARDENING STEEL.

1 _ Of; all the departments of the mechanic arts probably none

is so completely enveloped in superstition and bigotry as that
of hardening and tempering steel tools. We have scarcely
ever met a man claiming skill in the art who had not some
notion upon the subject which %is experience seemed fully to
confirm, or who did not advocate some practice for which he

cg | could assign no solid reason. Moreover we never recollect
‘| hearing anything recommended as more efficacious than

simple water, that some one else would not be found to scout
as utter nonsense, but who, at the same time, was a firm be-

8 | liever in something else perhaps even more absurd.

A certain individual, who shall be nameless, tempered stone-
cutters’ implements in cow’s urine, and expressed himself as
perfectly able to change the character of the steel by using
To our query whether he had
ever tried the urine of a jackass, he replied that he had no
doubt it had peculiar virtues ; and we left him to pursue his
experiments “ on this line” feeling that many a shining light
is ‘hidden by the prejudices of an unbelieving world.

A page might be filled with the record of all the prepara-
tions, mixtures, charms, etc., by the use of which success
in the ter pering of steel has been attempted, and each of
which has had its admirers.

A certain virtue has been, by many, supposed to reside in
leather shavings, by which, it a tempering fire be kindled
with them, immunity from cracking is secured ; and Byrne
states that a man who had tried it told him that, although
before its use he was greatly troubled by cracking while
tempering, since he had found out the virtues of leather
as a preventive, not a single case of cracking had occurred,
though he had used it for years.

Argument, of course, would be useless with such an indi.
vidual ; his experience (sic) would weigh with him more than
anything that could be said by any one else, though the ex-
perience of the latter might have shown the utter worthless-
ness of the article in which the former placed blind and im-
plicit faith.

The state of things which we have described is scarcely to

be wondered at. when we reflect that [all knowledge on the
subject of hardening and tempering steel is empirical.
Nothing is accurately known about it except that when steel
is heated and suddenly cooled it becomes hard and brittle,
and that by heating it again its hardeness and brittleness
may be reduced to the degree required, and that this change
of character is a molecular change of some kind yet to be
determined.
The suddenness of the cooling is of course affected by the
rapidity with which the cooling medium conducts or conveys
away heat ; and any change in the character of the medium
which does not increase or diminish its conducting power
would certainly seem to have little to support it. Of course
the character of the objects to be tempered will indicate in
some measure the mode employed. The watchmaker often
heats his tiny drills in the flame of a candle, hardens them
by sticking them into the cold tallow, and draws the temper
by the same flame.

A little salt thrown into the water employed for tempering
is quite generally supposed to add to its virtues, but a com
petent experimenter informs us that in a large number of ex-
periments instituted to test the truth or falsehood of this no-
tion he found nothing to support it.

Thin and small objects, which only need a small degree of
hardness, may be advantageously hardened in oil for the rea-
son that it cools them less suddenly, and therefore does not
make them so hard as water would, while for large articles
requiring to be very hard, quicksilver has been employed with
success for precisely the opposite reason.

A recipe for hardening mill picks, which, slightly varied
in its proportions, has quite a reputation, is as follows: Two
gallons rain water, one ounce corrosive sublimate, one ounce
sal-ammoniac, one ounce saltpeter,and one and one half pints
of rock salt. The picks to be heated to a cherry red and
hardened, and the temper net to be drawn. It is claimed
that the salt gives hardness, and the other ingredients tough-
ness to the picks ; but no reason why they should do so seems
tenable, as there certainly is no chemical reaction in the bath
by which these results can be accounted for.

We hazard the opinion that simple water would be just as

good, and that for all moderately-sized articles it is just as
good as any solution that can be made, though of course in a
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matter depending so much upon personal judgment as the
hardening and tempering of steel, we should not expect any
man to succeed perfectly at first with any bath to which he
had not become accustomed.

Correspondents frequently ask us to recommend to their nge
solutions for tempering ; but with the views we have stated
it will ba seen we cannot conscientiously indorse anything of
the kind ; if given at allit has therefore been gemerally upon
the recommendation of others rather than upon any convic-
tions of our own in regard to the merits of such preparations.

——— D —
STUDY OF FIRST PRINCIPLES BY INVENTORS.

Let us suppose a man skilled in the use of tools and able
to construct what his bLrain conceives; or at least able to
superintend its construction, and get it properly done. Let
us further suppose our mechanic to have an inventive mind,
capable of striking out new and useful methods of accom-
plishing work by machinery. Suppose this talent to be so
great that its employment in invention is very desirable, and
if properly directed, more likely to prove profitable than any
other business in which he can engage. Now what kind of
knowledge will this man need, in order that his native talent
and acquired skill may work untrammeled? We answer he
will need first a sufficient knowledge of mathematics to be
able to gain a knowledge of first principles; and second, he
will need to know the first principles of physics, as well as
the first principles upon which modern methods of changing
crude materials into finished fabrics are based.

The knowledge of the first principles of physics is neces-
sary not only to render comprehensible the means of trans-
mitting motion and its zonversion into work, but also to pre-
vent errors in conclusions in regard to proportions of the
parts of machines, and the results which will follow com-
binations of parts. The knowledge of the first principles
upon which modern industries are based is necessary ; for, in
most cases, these principles must underlie any new method
he may be able to devise. Peculiarities of cotton, wool, silk,
or linen machinery, originate in the different nature of fibers.
Cotton fibers may be readily drawn longitudinally in either
direction ; wool fibers draw only one way, and need oiling or
lubricating in order to be worked ; flax fibers will not draw
unless wetted ; silk fibers are spun to hand by the worms,
and are simple threads needing only to be wound, doubled
and twisted previous to weaving.

We might go on throughall the category of modern in-
dustries, and find in each an illustration of the truth that the
principles upon which they are based are really first princi-
ples, which must be observed in any process designed to
supersede them.

Thus the principle upon which sulphur and phosphorus
are removed from iron is a fundamental one connected with
the very nature of those impurities ; namely, their greed for
oxygen. And all the methods, from puddling up to the Besse-
mer, Heaton, and Ellershausen processes, devised to eliminate
sulphur and phosphorus from iron, have been based upon
the property mentioned. Bessemrer puts in oxygen by pump-
ing air into the molten mass ; Heaton puts in oxygen chemi-
cally combined in nitrate of soda, which, decomposing by
heat, liberates its oxygen to combine with the sulphur and
phosphorus ; Ellershausen puts in the oxygen combined with
iron, as found in certain ores; while the old method of pud-
dling consists in stirring the partially melted ore and ex-
posing it to the free oxygen of the air. All these processes
rest on a common basis.

The knowledge of first principles comprises what is gen-
erally understood by the term theory; and while we are
ready to admit that theory alone cannot subserve the pur-
poses of the inventor or the mechanic, we maintain that
practice alone will not answer. The truly great inventor
gets as much of both as he can.

The inventor should therefore familiarize himself with
processes of all kinds, and should first seek to learn the gen-
eral and fundamental prineiples which underlie the details,
rather than the cetails themselves ; as the details will be far
more readily understood and retained in the memory by
adopting this method of study, while an intelligent concep
tion of the purpose of each will also be gained by subse-
quent study.

—_—————— e

PUMPING DOWN BUILDINGS.---FALL OF THE DINING
HALL OF KING’S COLLEGE, LONDON.

In a recent article entitled pumping down buildings, we
allnded to the fall of King’s College, London, as an instance
of the results to be expected from tapping water bearing
strata underlying heavy structures. We have received
through our European exchanges further particulars in re-
gard to this event and the causes which led to it, and they
strikingly confirm all that we have said in our previous
article.

It seems that the cast-iron girders of the building had been
weakened by the cutting out of the top flange for convenience
in fixing them. This flange, therefore, instead of constitut-
ing about-half of the whole strength of the girder, became
only an additional burden to be supported.

These girders had, however, withstood all strains brought
to bear upon them-some thirty years, yet when they broke, it
was found they cracked at the points where the flange had
been cut out, the fracture indicating that the metal was sound
up to the time of the %uilding. With the same usage the
structure had ordinarily been subjected to, previous to the
catastrophe, the building would undoubtedly have stood a
century longer.

The prime cause of the fall was, without any doubt, what

we stated in our former article. The surface upon which the
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building stood, and upon which other important and massive
buildings now stand, including the massive cathedral of St.
Paul’s, consists of beds of brick clay of various depths under
which lies a stratum of gravel also of varying thickness;
and underneath this gravel lies a stratum of stiff blue clay.

The Builder states that “through the bed of gravel or
beach, penetrated as it is everywhere by water, the engineer
of the Thames Embankment has cut a broad and deep trench
to the clay below. 'The foundations of the granite quay wall
rest on this geological rock, at the depth of 32 feet 6 inches
below Trinity high water mark. To excavate and to keep
clear these foundations, a steam engine of fourteen-horse
power was in each section constantly at work, and the chain
pump which it propelled, discharged a perfect river from the
subterranean source. 'The flow of water thus caused would
not desist from exerting its own mechanical influences, out of
respect for the Lord Mayor, or for any of the officers, institu-
tions, or buildings of the city of London. What the natural
effect of this mighty pumping would be in theory, we all
know. Gradual loosening of the permeable stratum, dis-
placement of the smaller particles, consequent tendency of
the larger ones to come down together, disposition of the
whole water supplying area to move microscopically, infinit-
esimally itmay be, but still with mathematical certitude. As
to this there could be no doubt, although we had small
thanks for saying so fourteen months ago.

“ One point might have been considered doubtful, and that
was how far the weight of any massive building compressing
and consolidating this adjacent gravel, might have prevented
the mischievous action of the infiltration {or rather, if there
were such a word, exfiltration) of the water. On this point
we have now not only information, but a flood of light, and
4 very unpleasant flood into the bargain.”

How far the same cause which produced the disaster al-
luded to wiil affect other more important structures remains
to be shown. Certain it is that eminent architectural author-
ities have predicted further calamity unless the most prompt
and skillful measures are applied to their prevention. The
embankment has stopped where it is, and precautionary
measures in the provision of tie-rods, etc., have been made to
such structures as show signs of having been injured.

—_—_——-————————

TEST OF TURBINE WATER WHEELS AT LOWELL,
MASS.

‘Whether a competitive test of anything can at this day be
conducted anywhere under the shadow of the wings of the
American Eagle in such a manner as to enlighten the public
as to the merits of the thing tested, becomes annually more
and more doubtful. To implicitly cling to such a faith in the
tace of two events of this kind which graced, or disgraced—
which you will—the year 1869, argues such a trustful spirit
on the part of tbe possessor of such a blind faith, as must
certainly render him the most unsophisticated of mankind.

The two events referred to are the tests of steam-engines
at the late fairof the American Institute, and the test of tur-
bine water wheels at Lowell, Mass. The announcement of the
latter in this journral last June, aroused more attention in the
American mechanical public than any other event of the year.
Not only ourselves, but Mr. James Emerson, whose dyna-
mometer was employed to test the power of the wheels, were
flooded with inquiries concerning it. Mr. Emerson states
that the publication of this announcement * decidedjtwo
points conclusively : first, the extensive circulation of the
SCIENTIFIC AMERICAN, and second, the immense interest felt
throughout the country in regard to the test”” He says: “I
have reczived letters of inquiry from the most out-of-the-way,
unheard-of nooks and corners, from every State and Territory
in this country, also from the British Provinces.”

‘We wish that we could now say that the test had proved
Bomething as well as the announcement. 'The latter it seems
proved two intéresting and important facts; but, so far as
we can learn, the test either has proved nothing, or it has
proved what the parties interested do not care to publish.

The public was invited to attend this trial, and it was gen-
erally understood that it was to be conducted in an open and
fair manner, and a report made in detail describing the con-
struction and peculiarities of each wheel; if they were made
of metal, and if so what kind ; if they were finished better
than those ordinarily made and sold, or if taken promisecu-
ously out of the stock of the manufacturer. In short, to ren-
der the publication of a test of this kind of any practical use
or interest to the public, all the conditions under which it is
conducited must be known. We have received from Mr. Em-
erson a report of the result obtained by each wheel, but it is
very meager and not by any means complete. Simulta-
neously with its receipt, our editorial mouth is stopped by the
receipt of letters from different exhibitors, warning usagainst
its publication, and stating that it is unauthorized. Writing
in this dilemma to Mr. H. F. Mills, of Lawrence, Mass., who
conducted the tests, and has, we believe, some reputation asan
hydrauljc engineer, and who is stated to be the only person
authorized to make a report, we learn from him that the
public were only invited to witness the test of a single wheel,
and that a tull report upon all the wheels tested will not prob-
ably be given.

This being the case, we find ourselves sufficiently human
to rejoice in the statement of Mr. Emerson to the effect that,
before the Lowell test closed, he went West to test a new
wheel, which gave better results than any wheel tested at
Lowell, and which will be brought to the East next season
to compete with any or all of them. We hope this may be
80; but really we find it a difficult matter to be'ieve reliable
tests will be made, or that if the tests should be reliable, that
the reports will be. We wait with some curiosity to see how
the new-comer will eome out.

Scientific Jmevican,
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BLACK RIVER FLOOD CASE.

A case of more than usual interest to civil engineers, in-
volving important hydraulic questions, has been pending be-
fore the State Board of Canal Appraisers for several months,
and is now completed, as to the testimony, and the issues of
claim and defense.

In April, 1869, a large reservoir, built by the State in 1856,
at the head sources of the Black River, as a feeder to the
Black River Canal, was carried away during a spring freshet.
A large amount of property was injured by it, along the
upper portion of the river; and claims for damage have been
made along its whole line, or about 100 miles. The case is
tried under a special law of the last session, and involves
about $750,000 aggregate damages.

The theory of the claim is, that the State has been negli-
gent in theconstruction and superintendence of the rescrvoir,
and in consequence of this negligence the damages occurred ;
for that portion of the damages at and below Carthage, a
point about 78 miles below the reservoir, the claim identifies
the reservoir rupture as the cause.

On the other-hand, the Counsel for the State aver that the
rupture occurred during an unprecedented flood, which no
engineering skill couldhave provided for, and that the reser-
voir rupture did not have sufficient time and power to cause
the damages claimed below Carthage.

The Gounsel more directly engaged were the Hon. C. H.
Doolittle, of Utica, with Messrs. C. A.Sherman and J. T. Star-
buck, of Watertown, for the claimants ; and Messrs. L. H.
Brown, of Watertown, Samuel Earl, of Syracuse, and Chas.
Rhodes, of Oswego, for the State. The issue having been
mainly dependent upon hydraulic principles of construction
and action, the expert witnesses were Hon. W. J. McAlpine
and Chas. H. Haswell, Esq., associated with Samuel McElroy,
Esq., by whom the case was specially investigated on the part
of the claimants; and Messrs. D. Greene, and L. L. Nichols on
the part of the State, the latter having been more particularly
identified with the case.

As part of the testimony, Mr. McElroy submitted an elabo-
rate analysis of the case, discussing the questions at issue as
to the construction and care of the reservoir, the theory of its
rupture, and the descent of its flood to Lake Ontario. In this
paper the several elements which control the action of the
freshet and the descending flood, the topography of the river,
drainage area, history and several states of the freshets, tes-
timony as to times and extent of damage, and principles of
flood-flow are fully treated, and furnish a large amount of in-
formation on a subject not often presented.

The point, however, in the case, which is the most promi-
nent, is the development here on a large scale, of the theory
and action of the “wave of translation,” which has been ths
subject of much elaborate investigation by scientific men,
but is, so far as now known, first introduced here in a legal
case, a8 a direct cause of serious damage. During the trial,
the theory presented by Mr. McElroy and fully indorsed by
his associates, was emphatically confirmed by the celebrated
English engineer, J. Scott Russell, Esq., who was consulted
at Paris, and who is identified with various elaborate investi-
gations of this hydraulic law.

It appears that for nearly one third the length of the river
and about its center, there exists a long, wide, deep basin,
which in powerful freshetsis filled to a great depth, averaging
in this instance, about 24 feet, three fourths of a mile wide,
and thirty miles long, on a central line.

At the head of this basin or “ pool” there is a high fall,
called Lyon’s Falls, of 70 feet in low water, and about 54 feet
in freshets ; the hydraulfc slope to the Carthage dam being
about 26 feet, on the 30 miles.

The theory of these experts is, that the main portion of the
reservoir flood plunging over this fall, into a deep basin, dis-
charging, as estimated, about two thirds of 560,000,000 cubic
feet of water in six hours, and capable, in all, of displacing
about 45 miles of the upper section, displaced at the lower
end of the basin an equivalent body of water, some time before
its actual particles could reach Carthage, in the time deter-
mined by the laws of the “ wave of translation ” or “displace-
ment swell,” as Mr. McElroy here designates it.

This analysis, in discussing the “ principles of flow,” shows
that, while certain laws of hydraulic motion have been so
thoroughly investigated, as to be ¢ implicitly trusted,” cir-
cumstances occur in flood movements which modify these
laws. This general theory is then illustrated by examples
from “confluent streams,” « overfall weirs,” and “submerged
weirs,” and the experience on the large aqueducts of the
country. The paper then proceeds :

«In the upper valley of the Black River, we find the wave
traveling with an advance ‘bore,” which may or may not
have been preceded by a more quiet sheet of water, the
rushbeing distinctly marked at various points ; from Dawson’s
to Bellingertown, and from Forestport to the Lee Bridge, the
observed speed approximates to about one half the calculated
central velocity ; in the lower valley, similar phenomena of
action were observed, the ‘ bore’ being distinctly defined on
the Carthage dam, at Rason’s, Great Bend, and other points.

«In the long reaches, however, and the pool, the descend-
ing wave could not take possession of the channel, from the
mass of more quiet water it successively encountered, and
a different principle of relief is brought into action, by which
mechanical impulse is transmitted in advance of actual molec-
ular movement.

“The investigations of science have determined that all
liquids and fluids have certain analogous laws of motion and
action, and in the movement of light, sound, electrical cur-
rents, as also in water, action is frequently most perfect where
actual movement of particles is impossible in the same de-
gree. Nature has provided this wave action as a means of

© 1870 SCIENTIFIC AMERICAN, INC.

communication, which does not involve actual molecular de-
livery, in those cases where such delivery is inadmissible.”
* * * * * *

Various examples are then cited ; the experiments and de-
ductions of Scott Russell are given ; and the remarkable con-
firmations of the Hudson River and Long Island Sound tidal
waves are described, with this application :

“Now this flood-wave mass was entirely able to sweep
down. the River Channels of Lyon’s Falls, because it found
a comparatively free path to travel in, and its whole body in
the main, did so pass down ; but when the 15,654,000 gross
tuns of water, which represent it, plunged over the Lyon’'s
Falls’ dam with an impinging velocity of 58 feet per second,
a comparatively quiescent body of water, more than seven
times |its weight, was interposed against its free progress
further. According to the laws and examples we have cited,
two distinct results followed: one, the displacement of a
portion of the pool, equivalent to this falling body, at the
other end, by the action of the “displacement swell;” and
another, following as an inevitable sequence, was the increase
of the former current of the pool towards Carthage.”

It is then shown by applying D’Aubuisson’sformula to this
case, that the time of transmission of motion to Carthage
through a basin of this depth is two hours, and the observed
accelerated current is between six and eight miles per hour.
Various phenomena whieh corroborate this action, are also
cited.

The conclusion, identifying the reservoir flood with the
progress of damages along the river, and confirming these
calculations by a series of observed facts, is thus given :

“ At Dexter (the river mouth), Parker, by 7 A.M., the 22d
(April), records accumulated damages; at Watertown, shortly
after 5 A. M., serious damages occurred ; at Great Bend, by 2
A. M, there was a rise, 3 feet to 8 feet 9 inches, above level of
1862 ; at Carthage, about 1 A. M., the rush over the dam had
swept away a stone wall, and other damages were done that
night, doubtless by the same means; at Lyon’s Falls, the
great reservoir wave struck the pool, then at a stand, certain-
ly by 10 p. M., with a probable advance before this; at Port
Lyden (3% miles above) the corrected testimony makesit plain
that this advance may have passed at 7, that the ¢ bore’
passed about 9, and that the full crest swept through at mid-
night. This forms a chain of evidence which fully accords
with the deductions of science, with observations of the high-
est importance in other localities, and the testimony of locali-
ties all along these 70 miles, which differs only in minor de-
tails. It is impossible to escape from the conclusion which
identifies these events with the same powerful cause, all the
more destructive as riding down its successive descents on the
fully prepared water way of a powerful freshet, without
which it would have been shorn of a great part of its power
and swiftness, and whose volume it gathered up and hurled
along on its resistless path.”

During the trial, an experiment was given by Mr. McAl-
pine, with a narrow trough about 8 teet long, filled with clear
water, the lower part being then charged with blue coloring,
and the upper part supplied with red colored water. This
illustrated with great exactness, the law of displacement,
long before the upper supply reached the lower ledge, and
also illustrated the relation between the power of the upper
supply and the lower delivery.

All the details of this case involve important principles,
which will make a precedent for similar issues hereafter.

— e -———————
FOREMEN AND SUPERINTENDENTS.

The qualities which are essential to a good foreman or
superintendent of a manufacturing establishment are rarely
all combined in a single individual. When they are not nat-
urally possessed in a high degree, they may, however, be so
developed by education and self-discipline as to, in a great
measure, supply natural defects. Such education and disci-
pline, however, must, to be successful, be early commenced ;
and as doubtless many young mechanics who peruse theso
columns are aiming to qualify themselves for positions of trust
and command, it may not be amiss to discuss briefly the qual-
ifications of a first-class foreman and superintendent.

‘We do not regard it as absolutely essential, though, if pos-
gible, desirable, that the foreman of an establishment should
be able to perform himself all the various operations, as con-
ducted in it. It would be in many cases almostimpogsible that
should be able to do this, but he ought to be able to deter-
mine when these operationsare performed unskillfully, so that
he may himself instruct, or select subordinates who are com-
petent to instruct operatives how to do their work in the best
manner.

In many large manufacturing establishments, and in all
large manufactories of textile fabrics, the general supervision
is vested in a manager or superintendent, while the different
departments are supervised by foremen acting under, and by
the authority of the general manager. It is impossible that
all the operatives in such establishments should be skilled in
their work. Many of them will be of necessity apprentices
or learners, and as such will stand in need of direction and
instruction. One of the duties of a foreman musttherefore be
that of an instructor, and an important and responsible duty
it is, requiring for its proper execution, patience, power of im-
parting information with clearness, perception, not only of
defects in work, but in the peculiar deficiencies of hand
or mind which are primary causes of unskillfulness. And he
must not only be able todetect,but to devise readily remedies
for such defects where remedies are possible.

Of all the means by which instruction can be readily im-
parted, especially in those departments of the mechanic arts
where skill is required to fashion crude materialsinto a great
variety of forms, there is none of greater value than free:
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hand drawing. A few strokes with a piece of chalk or a lead
pencil, performed by a trained hand will often do more
towardsimparting a clear idea of what is desired than an
hour’s talk ; and a sketch of this kind has moreover the ad-
vantage that it can be left as a permanent guide. when mere
oral instruction would be forgotten, and require repetition.
Such sketches are for many purposes as good as more elabo
rate drawings ; but the good foreman ought also to be able to
prepare these when required. Without more or less skill in
drawing there will always be more or less difficulty in the
interpretation of drawings, and a good foreman ought never
to be at a loss to do this readily and accurately when draw-
ings are properly prepared.

We cannot too emphatically urge upon all young mechan-
ics the importance of the early study of drawing, if they are
ambitious to rise in their profession.

A foreman should be able to systematize labor and distribute
it to the best advantage, so that the largest results shall be
obtained at a minimum cost to his employer; and whileable
to enforce discipline, he should also have the faculty of con-
ciliating and commanding the respect and good will of those
under his charge. To do this, he must cultivate habits of
self-restraint, a love for justice, and due regard for individunal
rights. He must be firm without being obstinate, decided
without arrogance, and capable of administering reproof
without loosing control of his temper.

Finally, he should be well informed in all facts imme-
diately or remotely pertaining to the industry which he as-
sumes to direct, and should keep himself thoroughly posted
in’'current information pertaining to it. With such qualifica-
tions success cannot fail to attend the efforts of any superin-
tendent or foreman who possesses the other essential of a busi-
ness man—industry and integrity.

—_————-——————
DIVING AND DIVING APPARATUS.

No operation in submarine engineering is more important
or attended with greater personal risk than diving. This
art has, however, been so far advanced, and apparatus for
diving has been so far perfected, that divers now descend to
depths of over one hundred feet, and not only remain there
with impunity, but actually perform work. It seems suffi-
ciently marvelous that human beings can, without perform-
ing any useful work, remain at such extraordinary depths,
not only carrying upon their persons an armor which weighs
one hundred and forty pounds, but subjected to a pressure
of nearly nine atmospheres ; but when we reflect that under
such trying circumstances,the diver is frequently called upon
to perform operations of considerable nicety—as, for example,
leveling—the feat becomes one far more wonderful than an
ascent into the air by the most daring aeronaut.

In an aerial voyage the passage is made through an ele-
ment congenial to animal life,and in the broad light of
heaven. The body is unencumbered, and perfect freedom of
movement exists in an emergency. Indiving all these con-
ditions are reversed. The descent is made into an element
inimical to life; into isolated depths where the light of day
does not penetrate, and where the mighbty weight of water
grips as in a vise, frequently benumbs, and renders more diffi-
cult the use of the already encumbered limbs.

Only individuals of psculiar temperaments can withstand
the effects of great pressurein diving. A person of full habit
would generally be attacked with bleeding from the lungs.
His head would snap and ring with strange noises, and his
copper helmet, with its little plate-glass windows, would be
illuminated with morestarsthan Lord Ross’ telescope reveals
in the milky way. Individuals of the lean and hungry kind,
provided their viscera are all sound, can undergo such com-
pression with the least risk.

There are about thirty professional divers in the United
States, and the annual mortality has been on the average
about four of this number.

Such risks are, of course, taken only under the stimulus
of high wages. The compensation of expert hands is four
or five times that obtained by the same class of men in
other occupations. The necessary risks are, however, some-
times increased by the reckless habits of some divers. The
gang of men employed by Mr. Geo. W. Fuller, of Norwich,
Conn.—one of the most scientific and accomplished divers in
this country—which has been selected with great care, has
never met .with any fatal accident.

This is not, however, to be wholly attribyged to the careful
selection of men, but is also, in great measure, to be ascribed
to the extreme perfection which Mr. Fuller’s experience and
skill have imparted to the apparatus employed by him. This
gentleman has made diving a special study for years, and
being gifted with great inventive talent as well as superior
mechanical skill in executing his designs, he has yearly ap-
plied the experience of a large practice,in submarine engineer-
ing, recovery of property from wrecks, surveys of marine
bottoms, etc., to the improvement of his apparatus.

He now employs a four-cylinder air-pumping engine to
supply air to the submergeddivers, which in beauty of finish,
accuracy of workmanship, and perfect freedom from all pos-
sibility of leakage, we have never seen equaled. The pack-
ing of the plungers, while pressing against the walls of the
pump cylinders so lightly that any plunger will descend by
its own weight, is still so absolutely tight that not the
slightest leak can be detected under the heaviest pressures.

This packing is the invention of Mr. Fuller, who has also
made great imiprovements in the shoes worn by divers.
These he now makes with toe caps of bell-metal, and the
edges of the soles and sides of the shoes are also protected
by the same material. The soles are weighted with lead,
the bottoms being also armed with the bell-metal to protect

{ who combines these requisites.

them from wear. These improvements render thd shees far
more durable and serviceable than the old style.

The attachments of the weights to the back and front of the
armor have also received their share of improvement, which
renders them much more secure and more quickly per-
formed.

The lantern is a beautiful piece of workmanship, and we
shall not attempt a minute description of it. It is fed by air
from the surface precisely as the diver’s lungs are supplied
by an air tube from the pumping engine above. In descend-
ing its flame becomes brighter and brighter, until at the
d8pth of a hundred feet it glows with the whiteness and
brilliancy of the calcium light. This result is attributable
to the condensation of the air, which increases the amount of
oxygen contained in a given volume.

The hoisting apparatus has also been so far perfected by
the efforts of Mr. Fuller that it is now generally adopted by
all the heavy wrecking companies in the country. The
Coast Wrecking Company assert thatthis machine has never
yet found its equal. .

It is safe to say that the advancement in the art of diving
achieved by Mr. Fuller could only have be®n accomplished
by & man combining the practical experience of the diver,
with intelligence and skill as a practical mechanic.

So far as we are aware, he is the only man in the country
Every part of the apparatus
¢mployed by him has received the closest study, and a
minute of any suggestion arising from new exigencies or re-
quirements in practice is always made on the spot where it
occurs for future careful consideration. In this way Mr.
Fuller has accumulated a large mass of interesting informa-
tion upon which we have liberally drawn for the substance
of this article. At some future time we may return to the
subject, which cannot by any means be exhausted in a single
article.

———
TUNNELS VS. BRIDGES.

The East London Underground Railway is now running its
trains regularly under the Thames river through the cele-
brated Thames Tunnel. This gigantic work was constructed
at an expense of $4,000,000, greenbacks ; and although origi-
nally designed for an ordinary carriage way, such is its mass-
ive character that it was found strong enough to gupport the
heaviest locomotives. The length of this tunnel is 1,200 feet;
the hight of exterior walls, 88 feet ; width, 221 feet. Two
tracks are laid, and the running of the trains gives great
public satisfaction.

In the face of such a successful example of subaqueous rail-
way, which is an improvement of the most unquestionable
character, always solid and secure, we behold the public
spirited men of New York and Brooklyn at this moment en-
gaged in trying to establish communication between these
great cities by means of a single span suspension bridge,
which, to say nothing of the immense cost and years of labor
involved, will never be free from danger of falling, and can
never satisfy the public wants. Every storm that blows will
try its foundations ; every change of temperature will weaken
its wires.

The tunneling of the Easi River is just as practicableas the
Thames. A strongand capacious tunnel can be built between
New York and Brooklyn for less money,and in less time, than
the suspension bridge; and when the tunnel is complete,
nothing short of an earthquake can impair its safety.

Gentlemen of the bridge, we advise you to get an amend-
ment to your charter ; convert your caisson excavation into a
well, from which to bore a tunnel under the river. Your
bridge, if ever built, will be a monument of your stupidity
in adopting the poorest method of communication, when you
might just as well have selected the best—to wit, tho tunnel.

—_———— . ——
WHAT IS SAID OF OUR PRIZE ENGRAVING.

We have sent out large numbers of premium engravings
to those who have succeeded in getting up clubs in accord-
ance with our terms; and it is gratifying to us to receive so
many testimonials of jts high quality as a work of art. We
make a few extracts from letters of our correspondents, show-
ing how they appreciate the picture.

E. L. Keeler, of Allegheny, Pa., writes as follows :

“ With the greatest thanks, I take the earliest opportunity
toinform you that I have received the beautiful engraving
you sent me. I and my family prize it very highly. It isan
engraving that every American citizen should have. It should
adorn the walls of the most humble cottage. Such a group
of benefactors cannot be too highly prized. Think of the
thought, meditation, trials, and privations that most of these
men have passed through, and the thousands now blessing
what their genius has given to the world; then say who
would not be proud of such a prize. I received my papers;
the members of my club are highly pleased witL them also. I
enjoy reading them very much.”

J. 8. Atkinson, of Ormsby, Pa., who has already received
four copies of the engraving, writes as follows :

“Please inform me how many further additions to our ligt
would entitle us to another copy of ¢ The American Inven-
tors,” and further, how many additional would entitle us to
two copies? We admire them so much that we desire to
procure one or two for complimentary presentation.”

Henry Wheeler, of Silver Creek, N. Y., says: “‘Men of
Progress’ reached me safely. It is a beautiful picture.”
Alonzo D. Lamson, of Shelburne Falls, Mass., acknowledges
the safe arrival of the picture, and says “Iam much pleased
with the picture.” F. W. Sinclair, of Mottville, N. Y., says:
“ The premium picture reached mein perfect order, and fully
repays me for the time spent in getting a club, to say noth-
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ing of the satisfaction of introducing your valuable journal
to so many of my neighbors.”

We shall continue to offer this splendid engraving as a
premium for clubs, at our pablication rates, or if any single
person wishes to procure a copy, he can do so by remitting
$10, which will also entitle him to a year’s subscription to
the SCIENTIFIC AMERICAN.

—— el A Pt
The Atmospheric Germ: Theory.

In a lecture upon the above subject by Joseph Liston, F.R. 8.,
Professor of Surgery in the University of Edinburgh, he
gives the following interesting account of one of M. Pasteur’s
experiments, which proves that the gases of the air cannot
of themselves occasion the growth of organisms even in a
very favorable nidus for their development; and also that, in
the regions inhabited by plants or animals, whether in cities
or in the country, each cubic inch of atmosphere really does
contain living germs floating in it. ‘A flask was prepared
having its neck not only drawn out into a pretty narrow tube,
but bent at various angles. The fluid is then boiled as in the
former experiments ; but the end of the neck, instead of being
sealed, is left open, so that air passes into the flask on with-
drawal of the lamp. The vessel being then left undisturbed,
the diurnal changes' of temperature, involving alternate ex-
pansion by day and condensation at night of the gases in the
flask, necessitate a daily interchange between the air in the
body of the flask and the external atmosphere. Yet the fluid,
though exposed in this way to air perpetually changed, re-
mains for an indefinite period quite transparent, without trace
of organic development. There can be but one interpretation
of this fact. The oxygen, whether in'its ordinary condition
or that of ozone, with all the other atmospheric gases, includ-
ing many which may exist in such small quantities as to be
undiscoverable by the chemist, must pass, each in its own
proportion, unchanged into the body of the flask. It is im-
possible that a dry glass tube, can stop any gas. For,though
the tube is moist from condensation of aqueous vapor in the
first instance, it is soon dried by the air that passesin and out
through it. It is therefore inconceivable that any atmos-
pheric gas can have been arrested by the tube. But it is con-
ceivable, considering the very gradual character of the move-
ments of the air in censequence of the diurnal changes, that
dust, even though very fine, may be arrested by the angles.
We may perhaps wonder that particles of such extreme
minuteness as the germs of atmospheric organisms should
be 8o detained ; but no one can say ‘it is impossible, and no
other possible explanatior. presents itself. The experiment
proves with certainty that the gases of the air, however
abundantly supplied, are of themselves unable to originate
the growth of torule and other minute organisms which ap-
pear in a decotion of yeast freely exposed to the atmosphere,
and also that the essential source of such development must
be suspended particles or germs. But in order to render the
experiment, if possible, still more conclusive, the committee
of the Academy completed it by sealing the end of the flask
after the fluid had remained clear for a sufficient length of
time to show that no organism could grow in it, and, invert-
ing the flask, shook it until some of the liquid passed into
the angles of the bent tube, after which the vessel was again
left to itself. And now, occurred something which you
may perhaps be disposed to regard as too good to be true,
but which is true nevertheless. Inthe course of no long time,
the fluid in the angles of the tube exhibited indications of
organic growth, demonstrating that the sources or germs of
of such development had, as a matter of fact, been arrested
there.”

Successful Experiments With a New Explosive at
the Hoosac Tunnel,

Capt. Von Schelika and Lieut. Von Dittmar, both of the
Prussian army, and the latter the inventor of the explosive
known as * dualin,” have been giving a practical illustration
of its quality at the Hoosac tunnel, which has proved very
successful. The experiments included trials of its power
upon rocks, simply placing a few ounces on the surface and
covering it with dirt—upon a boulder in ths open field, the
hole being drilled in the usual way and the dualin lightly
“tamped ” in, and in the regular work of the tunnel, at the
west and central shafts. In every instance the explosive
did all that is claimed for it, and proved itself a most power-
ful agent for breaking things. The same weight of the
dualin is more effective than nitro-glycerin, while it is also
considerably cheaper, and absolutely safe in the handling. Its
obvious advantages over nitro-glycerin are so great that a
considerable quantity of it has been ordered already, and it is
probable that it will soon be exclusively used by the Messrs.
Shanly in their work on the tunnel. Its great advantage is
in tle safety with which it can be used, even allowing for
accident or carelessness. While possessing many of the
properties of nitro-glycerin,it is so prepared and combined with
other sul stances as not to be exploded by concussion—in-
deed, when not confined and fire is applied to it, it does not
explode, but simply burns. Lieutenant Dittmar brought
over with him, from Germany, 100 pounds of dualin in a
carpet-bag, and we are sure he would not have treated nitro-
glycerin in that cofident manner. There have already been
numerous fatal accidents from nitro-glycerin, at the tunnel,and
any explosive that will be equally effectual, and yet safe to
handle, will be a real boon to the workmen, if to no one
else.—Springfield Republican.

——— et — ———

Corree HurriNa.—H. H. Houghton, U. 8. Consul at La-
hainee, Sandwich Islands, wishés to obtain some information
about machinery for taking off the outside pulp from coffse,
and also for taking the inside hull from the berry.
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ON REFRIGERATING MIXTURES AND THE DEPRESSION
OF TEMPERATURE PRODUCED BY DISSOLVING SALTS
IN WATER,

New and very thorough experiments have been made on
this subject by Mr. F. Riidorff, who has published the results
obtained in the reports of the German Chemical Society.

Mr. R. there announces the following considerations and
conclusions :

The depression of temperature produced by the dissolution
of salts in water will generally be the more considerable the
more salt 18 dissolved. But as a certain quantity of water
does not at a certain temperature dissolve any more than a
well-defined quantity of salt, the lowest temperature will
be obtained by mixing salt and water in such proportions
that they will form a saturated solution at that low tempera-
ture which is expected to be thereby produced. Anyamount
of water or salt in excess of this proportion will only increase
the quantity of matter which has to be cooled down, and
thercfore prevent the mixture from attaining the lowest pos-
sible temperature. This circumstance has been disregarded
in all previous experiments made on this subject, and it is
owing to this neglect that the results obtained by different
experimentalists did not perfectly agree.

If, on the other hand, salt and water are used exa.ctly in
the proportion necessary to produce a saturated solution, it
lasts very long till the whole of the salt is dissolved, and
the influence of the higher temperature of the surrounding
air becomnes then perceptible, depressing the cooling effect of
the mixture. This shows how important it is to effect the
golution in as short a time as possible. It is thereforeadvan-
tageous to use the salt in the shape of an extremely fine
powder, to stir the mixture and to have a little more salt in
it than is required for saturation, a small excess of salt being
less injurious than an excessive prolongation of this dissolv-
ing process.

The table given below shows for a number of different
salts the most favorable percentages to be used. It also
contains the general results of the experiments made by Mr.
Riidorff. These experiments were conducted 1n the following
manner:

The finely-powdered salts and the necessary quantity of
water were kept for 12 to 18 hours in a room of even and
constant temperature, and before being mixed. The water
was then poured overthe salt and stirred with a sensitive
thermometer. The mixture reached its lowest temperature
in less than one minute.

The results given in the table are averages from several
experiments, the results of which did not vary over two tenths
of one degree Cels.

The quantity of water used was from 250 to 500 grams.
The influence of the mixing vase and of the air on smaller
quantities of solution is quiie marked,and is always percepti-
ble when less than 800 grams of water are used. All experi-
ments made with more than 300 grams of water were not
perceptibly influenced by the surrounding temperature ; their
results agreed perfectly with each other.

Quanmy Temperacure ln degrees
Quantity mixed with Cel:
NAMES OF SALTS. soluble 1n !100 parts of wa-
100 parts ofiter in the ex- Before A!‘cer Dlﬂ'er-
water. periment. xing.\mixing.| ence.
Alum, b 10° 14 | 108° 940 | 14
Chloride of sodium i
(common salt).. 358 35 126 101 25
Sulphate of p”-ta.ssa 99 12 144 114 | 30
Phosphate of soda,
crystalline.......... 9°0 14 10'8 71 87
Sulphate of ammonia. 72°3 5 13°2 6°8 64
Sulphate of soda crys-
stalline.............. 168 20 12°5 57 68
Sulphate of magne-
sia, crystalline...... 80 85 11°1 31 80
Carbonate of soda,
crystalline........... 80° 40 107 16 9°1
Nitrate of potassa.. 155 16 w2 3°0 | 1072
Choride of potassmm 286 30 13°2 0°6 | 126
Carbouate of ammon-
250 30 15°3 22 1121
80" 85 10°7 — 47 | 154
ceee 232 30 133 — 51 184
69° yol 152 — 53 185
Hyposulpmte of soda 98° 110 10°7 — 80 | 187
Jodide of potassium .. 120 140 108 —11°7 1 225
Chloride of calcium
crystalline.......... 200" 250 16°8 —12:4 | 232
Nitrate of ammonia.. 55° | 60 126 —13'6 1 26°2
Sulpho - cvanide of |
ammonium.......... 105° 183 132 —18°0 ' 312
Sulpho - cyanide of]
potassium........... 130° 150 108 —237 [ 345

Mr. Ridorfffound, by special experiments, that the depres-
sion of temperature created in ths mixture is less whenever
a larger proportion of salt is used than that given for each
kind in the above table. He also found that the depression
of temperature was mlore variable when the salt had not been
pulverized very fine.

As the solubility of some of the salts mentioned in the
table rises considerably with the temperature; and as the
cold produced by a refrigerating mixture depends on the
solubility, or rather on the easiness and quickness with which
the salt is dissolved, diffcrent resnlts will be obtained with a
different initial temperature of the mixing materials. For
example, in dissolving a proper percentage of saltpeter in
water the temperature sunk in one case from 28 0° t3 10°2°=
12:8° ; in another caso from 18:2° to 8°—10-2° only. 1t may
be seen from this that a difforence in the initial temperature
of the material used in such experiments r.ust produce a
difference in the results finally obtained.

The low temperature created by the dissolution of a salt
in water can never be below the freezing point of the solu-
tion, but it may reach that point under favorable circum-
stances.

The temnerature Freezing point of the

Iu dxssolvinw decreased. Batur:
salt . pdsoreated. ., turﬁed_sso)lumon.
Car onate of soda.... . 0° to — 2 0° — 2°0°
Nitrate of ammonium 0° to —16°7° —16*%°

Among the substances named above the sulpho-cyanide of
potassium is particularly adapted to show the depression of

temperature produced by the dissolution of a solid substance.
When 500 grams of sulpho-cyanide of potassium aredissolved
in 400 cubic centimeters of water and stirred with a large
glass half filled with water, the latter will be converted into
a solid cylinder of ice within two or three minutes. Sulpho-
cyanide of potassium would therefore be very useful in the
manufacture of ice.

The numbers contained in the first column of the above
table are those found by Mr. Mulder, with the exception of
the two last ones, which Mr. Riidorff determined by special
experiments. He found that 100 parts of water dissolve at a
temperature of 0° Cels. 1772 parts, and at 20° Cels. 2170
parts of sulpho-cyanide of potassium ; and that 100 parts of
water dissolve at 0°, 1221 parts, and at 20°, 162'2 parts of
sulpho-cyanide of ammonium. '

—————————
How Gems are Cut in Ceylon.

A writer in Once @ Week gives the following description of
the fabrication of imitative gems and the cutting of gems in
Ceylon :

“ The Moor traders are very expert in the manufacture of
false gems. On t¥he occasion of the building of a church in
Kandy, a Moorman bought up all the broken colored glass
from the painted windows ; and on being asked for what pur-
pose, confessed that it was ‘ to make precious shtone for En-
glish steamer-passenger at Galle.’

“They also imitate the rough stones, and occasionally
even deceive the -more experienced. They are sometimes
themselves taken in. On one occasion a Moorman endeavored
to induce one of a party of native diggers to sell him a sap-
phire surreptitiously, to which the Cingalese agreed; ard
the next day the Moorman came prowling about and watch-
ing the digging and sifting, till a beautiful rounded blue
stone appeared shining among the wet gravel; a bargain
was struck by a few signs, and the money and stone ex-
changed with the utmost secrecy. The Mosrman disappeared-
to gloat over his knavery and his gains; but to his dismay,
found that his beautiful gem was a piece of roughed glass,
which the Cingalese had provided himself with and quietly
slipped into his basket.

“The Ceylon ruby is seldom free frem a tint ot blue; and
it is a remarkable fact that while the blue color can be ex-
pelled irom such stones by heat, the red color is indelible, and
the native jewelers avail themselves of this peculiarity to im-
prove the color of their rubies.

“It is very common to find stones one half blue and the
other half colorless, and some have merely a crust of blue on
one or more sides. The native lapidaries take advantage of
this in cutting, and by leaving the colored part on the under
surface, form a foil which gives a fine blue to an otherwise
valueless stone.

“The opalescence above mentioned is found in rubies and
sapphires as well as in topaz; it is worse than any flaw in
depreciating their value; a crack or cavity can be cut out,
but opalescence, which is most difficult to detect in an uncut
stone, reveals itself in the cutting, and often runs in a pencil
through the whole breadth or length of a gem, destroying
its clearness and color, and rendering it comparatively worth-
less. Wuen such stones are cut hemispherical en caboclion at
a certain angle to the axis, they form the star stone, showing
a star of six rays in a strong light. This is very pretty as a
tancy stone, but is of no value as a gem.

* We will now take a look at the proceedings of the native
lapidary. His means and appliances are few, consisting of a
pair of laps attached to spindles by a composition of resin
and sand melted together. One lap is of lead, on which
pounded corundum or adamantine spar is used for reducing
the stones and shaping them in the rough. The other
is of copper, for polishing the facets. Instead of diamond
powder they use for this purpose a fine silex extracted from
the calcined husks of rice. The laps are lodged in a frame
and worked by a bow. The native lapidaries use no gem
pegs or mechanical instruments for regulating the angles,
but work entirely by eye and touch, and it is wonderful the
precision they attain, although it isdifficult for them tobring
the gems to a perfect level by hand, and consequently all
native-cut stones are known by a slight beveling of the
facets. In the towns they have now adopted the Buropean
horizontal laps and fittings. The stone to le cut is fixed on
the end of a stick with the same luting of resin and sand,
and applied by the left hand to the vertical plate, while the
right hand works the bow.

“In cutting a stone, the natives sacrifice everything to
size. Gems, to show their most beautiful light and color,
should be cut across the axis; but as in most cases the stones
are longest in the direction of the prism and pyramid, they
cut them parallel to the axis,and their brilliancy is lost.
They rarely use a slicer, and the waste of gems is conse-
quently great—the whole mass being ground away to form
the end, which is largest and clearest.

“Ihave before noticed the combination of colors in sap-
phire—the Ceylon ruby being never found without a tint of
blue. To expel this, when the stone is formed or polishing,
it is rolled in a ball of wet lime, and placed in a pan of char-
cqal, which is gradually raised to a white heat with a primi-
tive bellows or blowpipe made of a tube of bamboo ; after
being kept at a white heat for about twenty minutes or half

{an hour, the ball is taken out and allowed to cool, and when

broken open, the stone will have lost the blue tint without
injuring the crimson. By the same process, the tint of blue
can be expelled from a stone which is nearly white; if, how-
ever, there isany crack or flaw in the stone, it is liable to fly
to pieces. Ishould imagine that the natives discovered this
evanescent quality of the blue eolor by accident. I knew a
gentleman who had been very successful in digging, and had

'a number of fine blue sapphires ; unfortunately his bungalow
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was burnt down, and among the ashes of his furniture he
found many of his gems, but all as white as glass.
—e>——————
Manutacture of Elastic Sponge,

We extract from the Hub some particulars of the manu-
facture of elastic sponge for upholstering purposes.

“Theraw sponge is received in hard dirty masses,filled with
sand and bits of shell. Being soaked ina large tank of water,it
expands into such condition that its quality may be dcter-
mined, and it is sorted into two kinds; the “soft >’ for mat-
tress stock, and the “hard” for cushions. The cleansing
process, which is an exceedingly important one, then begins
in another room. In order to effcct this, the sponge is first
cut and washed, by passing for an hour through a huge tub,
in which there is a series of knives through which the
sponge is made to pass by means of the movement given to
the water by a wheel. The water, too, is constantly chang-
ing, so by this process the sponge is nicely cut, and its filth
separated in part. It is next soaked for twenty minutes in a
tapk of water, containing two degrees (hydrometer) of soda
ash, and heated to 150°. It is next passed into a tank con-
taining a hot solution of very strong detergent soap, where
it is soaked for half an hour with constant and violent agita-
ion. It then returns to the first tub, where it is washed an-
other hour and cut more finely.

“The cleansing process is then complete, and after the
water has been pressed out by a passage through rollers, it
is carried by the elevator to the “drying room,” two stories
above, where a high degree of temperature is maintained,
and it is dried in large revolving cylinders. It is then clean
and without smell, but hard and inelastic in character, and
in its present condition, totally valueless for the purpose of
stuffing. It was at this point that the inventor’s skill was
necessary. The pores of the sponge closed when the water
had evaporated, and no permanent elasticity could be had
unless these could be held open permanently. Glycerin, be-
ing a non-evaporative substance, was found to answer the
purpose. The remainder of the processis then as follows:

“ The dry hard sponge is placed in a solution of glycerin
and water, in the proportion of about halt and half, and
after passing through heavy rollers it is again dried in the
cylinders. The aqueous portion then evaporates, and leaves
the bits of sponge dry and sweet, and so permeated With the
glycerin, that a permanent elasticity is maintained. It is
then at last taken to the packing room, highly compressed
into bales of about forty pounds each, and is ready for mar-
ket. It will be seen upon examination that the principle of
the manufacture is very simple ; it is necessary only fo cleanse
and saturate with glycerin, but the working out of the details,
by which these two ends have been performed satisfactorily,
has been the work of years. FElastic sponge, like all novel-
ties, has had its lessons to learn and its drawbacks. These
were natural consequences of its novelty, and were necessi-
ties. An invention is never born perfect. Just as a child
must grow from infancy to maturity, so an invention of
novel character must improve by age and experience, before
it can succeed to perfection. But-the days of its experiments
seem to be over, and it has settled down into a standard ar-
ticle, upon which reliance can be placed.”

—_—————————————

The Diameter of one Pulley, the Length of Belt,
and Distance between Centers of Pulleys being
Given to Find the Diameter of the Other Pulley,
Mr. John Mersom, of Charleston, S. C., sends us the follow-

ing method for solving the above problem, which we place

before our readers for criticism, as we have not found time to
determine its truth or falsity. He says:

“ The question divides itself into two parts, as the pulley
whose diameter is required is greater or less than that of a
pulley which is known. When this point is uncertain, mul-
tiply the radius of the known pulley by 8:1416, and increase
the product by the distance between the centers of shafts. If
this sum is greater than halt the length of the belt, the re-
quired pulley is less than the given one ; buat if less, than the
required pulley is the greater. In both cases divide the dif-
ference between the trial number and half the length of the
belt by the distance between the centers' of the shafts. In
the first case call the quotient, A, and the second, B, and ap-
ply the follow:.ng rules :

“1st. Take double the number A from 24674011 and sub-
tract the square root of the remainder from 1-5708, and call
the difference D.

+ 2d. Multiply the number D by the distance between the
centers of shafts, and the remainder taken from the radius of
the large pulley will give the radius of the less one.

“ 3d. When the required pulley is greater than the given
one, add double the number B to 214674011, from the square
root of the sum, subtract 1:5708, and call the remainder E.

“4th. Multiply the number E by the distance between the
centers of shafts, and the product added to the radius of the
given or less pulley, will give the radius of ‘the required or
greater pulley.”

APPLICATIONS FOR EXTENSION OF PATENTS.

HEeAD AND TAIL BLOCKS FOR SAw MiiLLs.—E. H. Stearns, of Erie, Pa.,
has petitioned for an extension of the above patent. Day of hearing
March 30, 1870.

HAY AND COTTON PRESs.—Simon Ingersoll, of Brooklyn, N.Y., has ap-
plied for an extension of the above patent. Day of hearing March 80, 1670

MA OHINE FOR SOWING FERTILIZERS.—Warren S. Bartle, of Newark, N. Y.,
has petitioned for an extension of the above patent. Day of hearing April
6, 1870.

MAcHINE FOR TUNNELING AND QUARRYING.—George G. Merrill, of Shel-
burne Falls, Mass., has petitioned for the extension of the above patent.
Day of hearing April 6, 1870.

FURNACE FOR SMELTING IRON.—Thomas H. Powers, Milwaukee, Wis.,

has applied for an extension of the above patent, Day of hearing April 20,
» 1810,
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2 he Charge for Insertion under this head i8 One Dollar a Line. 1f the Notices
exceed Four Lines, One Dollar and a Half per line will be charged.

The paper that meets the eye of manufacturers throughout the
United States—Boston Bulletin, $4'00 a year. Advertisements 17c.a line.

Peck’s patent drop press. For circulars, address the sole man-
ufacturers, Milo Peck & Co., New Haven, Ct.

For Sale—Three valuable patents. Ed. Fitzki, 1783 Penn.
ave., Washington, D. C.

Wanted—A good patent-right salesman, Address Box 144,
Cuba, N. Y.

Notice—For Sale or Rent—Machine shop (established forty
years since) together with 40-horse engine and boiler, and shafting. Di-
rect communication with an Iron Foundery. Terms liberal. Address

Postoflice Box 385, New Haven, Conn.

Manufactors of Watchmakers’ Tools, or of small cast steel
castings, not to weigh over 2 1bs., and tempered, send business card to M.
D. Kel y, Cadiz, Ky.

Wanted—A Mechanical Draftsman in machine works. Send
working sketch, terms, and reference. G. C. Howard, 17 8. 18th st., Phila.

Manufacturers having a good business, and otherwise respon-
sible, can obtain real estate, with water front, on Norwalk harbor,on
easy terms. Apnly to Geo. S. Bell, South Norwalk, Conn.

For Hub-mortising Machines, address Exeter Machine Works,
Exeter, N. H.

Tackle, Gill Pins, etc., at Bartlett’s, 569 Broadway, New York.

Steam Crane Cars, or Derrick Cars, wanted by Baltimore
Bridge Co., 49 Lexington st., Baltimore, Md.

Wanted to manufacture on Royalty or Contract—nght but
useful articles in cast or sheet metal, or wood. City Novelty Co.,404
Library st., Philadelphia, Pa.

Cold Rolied—Shafting,piston rods,pump rods,Collins pat.double
compression couplings,rnanufactured by Jones & Laughlins,Pittsburgh,Pa.

Kilns for drying Corn Meal.—Makers will please correspond
with A. Mofiitt, Ashburn ) ills, St. John, N. B,, describing the kind, and

stating how many bushels of corn they are calculated to dry in twelve
hours, price, etc.

Needlesforallsewing machinesat Barblctt’s,569 Broadway,N Y.

An Experienced Mechanical Draftsman desires‘a situation.
Address R. F. Thomas, 513 Brown street, Philadelphia, Pa.

Wanted—One Stationary Steam Engine complete, 30 to 60-
horse power—a second-hand one, it in perfect order,will answer. Address
F. M. Stearns, Grindstone and Scythe Stone Manufacturer, Berea, Ohio.

Round and Square decarbonized bar and sheet steel, in lots to
suit, 11c. per pound. Philip 8. Justiced? Cliff st., N.Y.; 14 N. 5th st., Phil’a.

G. W. Lord’s Boiler Powder, 107 W. Girard ave. Phila, Pa.for
the removal of scale in steam boilers is reliable. We sell on condition.

Aneroid Barometers made to order, repaired, rated, for sale
and exchange, by C. Grieshaber, 107 Clinton st., New York.

For best quality Gray Iron Small Castings, plain and fancy
Apply to the Whitneyville Foundery, near New Haven, Conn.

Keuffel & Esser 71 Nagsau st.,N.Y ,the best place toget 1st-class
Drawing Materials, Swiss Instruments, and Kubber Triangles and Curves

Foot Lathes—E. P. Ryder’s improved—=220 Center st., N. Y.

Those wanting latest improved Hub and Spoke Machinery,
address Kettenring, Strong & Lauster Defiance Ohio.

For tinmans’ tools, presses, etc., apply to Mays & Bliss, Brook
lyn, N. Y.

Mill-stone dressingdiamond machine, simple, effective, durable.
Also, Glazier’s diamonds. John Dickinson, 64 Nassau st., New York.

Glynn’s Anti-Incrustator tor Steam Boiler—The only reliable
preventative. No foaming,and does not attack metals of boiler. Liberal
terms to Agents. C.D.Fredricks, 537 Broadway, New York.

Tor solid wrought-iron beams, etc., see advertisement. Address
Union Iron Mills, Pittsburgh, Pa., for lithograph, ete.

Machinists, boiler makers, tinners, and workers of sheet metals
read advertisement of the Parker Power Presses.

Diamond carbon, formed into wedge or other shapes for point
ing and edging tools or cutters for drilling and working stone, etc. Send
stamp for circular. John Dickinsen, 64 Nassau st., New York.

To ascertain where there will be a demand for new machinery
or manufacturers’ Supplies read Beston Commercial Bulletin's manufac-
turing news of the United States. Terms $4 00 a year.

Winans’ boiler powder, 11 Wall st., N. Y., removes Incrusta-
tions without injury or foaming; 12 years in use. Beware of Imitations.

Answers  ta
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all cases, stgn their names. We have a right to knoiwc those whn seek ir-
rormation from us; besides, as sometimes happens,. we may prefer to ad-
aress corre. \Dllndﬁhf‘? by mail.

SPECIAL NOTE.—This colummn 8 designed ror the general interest and in-
struction or our readers, not ror graintous replies to questions of @ purely
business or personal nature. We will publish such inquiries, however'
when paid ror as advertisemets at $1'0 a lne, under the head of “ Busi-
ness and Personal.”

Allrererence to back numbers should be by volume and pagé.

e

N. P, of Ohio.—It is not necessary to success in an invention
of the kind of which you write, that it should be superior in convenience
and utility to all similarinventions to insure its success. If equally use-
ful its chance is as good asthe others, and if with equal convenience and
utility it has superior grace of design, being highly ornamental, it has
elements of success, whic., conpled with good business management,
will make it surely profitable. The same is true of all fancy articles,
suchas paper holders,paper knives, ornamented inkstands, curtain fix-
tures, and other things which combine ornamentwith use.

T. C. K., of Pa., writes us an interesting letter on shooting of
fish under water, which we cannot make room for. He recommends the
usc of round shot, and thinks they are not so liable to diverge from a
straight line as long shot. In shooting at fish he maintains it is necessa-
ry to make the proper allowance for the reiraction of light, but also as
much more tor divergence. He also recommends the use of balls made
oflead with one fifth part zinc to harden them. These balls will, he says,
not flatten when shot into water with any strength of charge or at
any angle.

S. B., of Pa.—Youare right in supposing that the drawings
of machinery in our paperaredoneby the aid of the camera lucida.

Wmn. R. B., of Ind.—The white enamel used on the dials of |
watches, clocks, meters, etc., is a sort of glass rendered milky and | j
opaque by an admixture of the oxide of tin. You will find very copious
informationonthepreparationandapplication of various colored enamels
in Dr. Ure’s “ Dictionary of Arts, Manufactures, and Mines.” The pro-
cess cannot be adequately described in a brief article. It is.one in which
many nice points are to be observed and somewhat extensive apparatus
employed, and to reach success in whichrequires much experience and
Judgment.

L.J.C, of Ky.—You can find out all aboutrain gages in
text books on natural philosophy and meteorology. The depth of water
collected in a tub with straight and vertical sides, would be a fair indi-
catorofthe amount of rain falling at that point, minus the amount
evaporated. Instruments are constructed to prevent evaporation.
The mean amount of rain falling over the entire surface of the earth
is not known. You will find an article on the sunject on page 316 Vol.
XIX of the SCIENTIFIC AMERICAN.

J. L., of R.I.—Cast iron is made malleable by annealing in
ovens constructed specially for the purpose, with certain decarboniz-
ing materials, hematite being a common material for this purpose. The
time required varies greatly, accoreing to thelsize of the articles,
etc. You will find full information on this subject in the * Practical
Metal-worker’s Assistant.” Published by Henry (Carey Baird, Philadel-
phia, Pa.

W. A. C., of N. H.—The appearance of something in motion
along heated pipes, etc., is caused by the retraction of"light as it passes
into and out of the heated column of air surrounding the pipe. The sur-
face of this refracting medium being broken up into waves and ripples,
produces the same effect upon the light as would be produced by a
running stream of water, only in a less degree. Neither of the explana-
‘tions you describe is correct.

J.C. L, of Cal.—Copper makes an excellent steam boiler but a
very expensive one. It may be used with iron in the same boiler, but
it expands more than iron, and allowance must be made for thig in con-
struction. The expansion ofcopper is1in 582 in length,and 1 in 194 in
bulk. Thatof ironis1in846inlengthand1in?282inbulk.

H. H., of New York.—What is called marine glue will proba-
bly answer your purpose. It is quick-drying and water-proof. This is
f made by dissolving by heat 1 part india-rubber in naphtha, and when itis
i dissolved, adding two parts of gum shellac. Pour it while hot on metal
plates to cool. To use,meltand apply with a brush.

H. B. D., of Miss.—You can obtain a temperature of about ten
degrees Fahrenheit.without the use of ice and salt,by dissolving in water
an admixture of equal parts of niter and sal ammoniac, provided the
water is not warmer than fifty degrees and not too much ofit is used.

W. W. B, ot La—We know of no better or cheaper plan of
cutting out burnt places in boilers than the use of the cold chisel and
hammer.

A. C. P, of N. Y.—We copied the artitle, word for word. from

the Chemical News, and cannot add anything to the description of the
‘Leclanche Battery.”

Recent Qumevicwn and Loveign Latents.

Under this heading we shall publish weekly notes of some of the more prom
inent home and foreign vatenm.

MODE OF PBEPmI\G SEED FOR PLANTING.—HGHI‘Y Lassing, New York
city.—This invention relates to a new and useful improvement in prepar-
ingand protecting seed for planting, whereby the geeds of all kinds of
cereals,as well as potatoesand other similar roots and bulbs, are protect-
from vermin and fertilized atter planting.

PROCESS OF RECTIFYING WHISKY DURIVG DISTILLATION.—Henry Fake,
Williamsburgh, N. Y.—This invention relates to a new method of with-
drawing the fusel oils from their intimate combination with whisky, while
the same isin the process of distillation. The secparate process of rectifi-
cation is thereby avoided, and whisky without_ any_ traces of fusel is pro-
duced.

VELOCIPEDE.—Jesse A. Crandall, Brooklyn, N. Y.—This invention relates
to certain improvements in the construction of velocipede frames, and
also in the arrangement of a convenient steering apparatus.

FoUuNTAIN PEN.—G. A. Becker, Seymour, Conn.—ThisYinvention relates
toimprovements in fountain pens, and consists in an arrangement of the
piston, whereby theinkis drawn into the barrel,sothat a passage may be
readily opened aftertheinkis drawnXin, to admit atmospheric pressure
from the top to cause the ink to feed. It also consists in animproved ar-
rangement in connection with the delivery passage, of a cut-off plug or
valve, forregulating the feed or stopping it entirely when required.

SPINDLE Lock.—Rudo'ph 8. Foster, Madison, N. J.—This invention re.
lates to improvements in locks, and consists of a new and peculiar con-
struction of locks forapplication to the shanksor spindles of knob, latch,
or other bolts, under an arrangement whereby the knob spindles may be
arranged to work thesaid bolts on the inside, either ascommon latch
bolts,or as locking bolts, working a guard to secure the bolt in the loclked
position, at the same tinke maintaining the boltin a locked condition as to
the outside. The invention also comprises an improved mode of sccuring
the knob shanks to the spindles.

Dasu-BoarRp—John Bland, Thomaston, Ga.—This invention 1elates to
improvements in dash-boards for buggies and ether wagons, and consists
in an improved construction of the same in sheet metal, in substitution of
the parts commonly madeof leather, whereby it is designed to provide
much cheaper dash-boards in first cost, and much more durable ones.

CAN OrPNER.—H. C. Alexander,New York city:—This invention has for
its object to improve the construction of the improved can opener, pat-
ented by the same inventor, Nov. 16, 1862, and numbered 96,761, so as to
make it simpler in construction, cheaper, and more convenient in manu-
facture.

SAWING MacuiNE.—Charles F. Rice, Broockfleld, Mass.—This invention
has forits object to furnish an improved machine, designed especially for
sawing shingles, but equally applicable to other sawing, whi h shall be
simple in construction and convenient and effective in operation.

PULVERIZING ATTACEMENT FOR PLows.—Anthony A. Rhoads and Wiley
Tash,Berlin I11.—This invention has for its object to furnish an improved
attachment for ordinary turn plows, by mcans of which the soil may be
pulverized as it isturned by the plow and while it is still moist.

JOURNAL BOXES AND JOURNALS.—Jeremiah McIlvain,Churchville, Md.—
This invention relates to new anduseful improvements in boxes for shaft
Jjournals, and in the journals themselves, whereby the journals are kept
cool and properly lubricated.

GRAVEL HEATER.—William A. Gay, Newark, N. J.—This invention re-
lates to a new ahd us:ful improvement in apparatus for heatinz gravel
for roofing, concrete pavements, and for all the purposes to which it is
adapted.

AUTOMATIC LIGHTING ATTACHMEXT FOR LAMP AND TAPER BURNERS. ~
William H. Weeks, New York city.—This invention has for its object to
turnish an improved lighting attachment for taper and lamp burners, by
means of which the wick or taper may be 1nstantly and conveaiently
lighted, and which shall, at the same time, be so constructed as to raise
the taper or wick by the same operation.

COMBINED PLOW, PLANTER, AND CULTIVATOR.—Thomn:as J. Smith, Holly
Springs, Mich.—This invention has for 1ts object to furnish a simple and
convenient machine for preparing the ground, planting corn, peas, cotton,
etc.,and cultivating the plants, and which shall be so constructed thatit

can bereadily adjusted for these different purposes.
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WAGON BRAKE.—Charles M, Howell, Andover,N.J.—This inventionre
i lates to improvements in brakes for wazons and other articles, and con

: gistsin the arrangement with a pair of brake shoes suspended on crank

shafts from the bottom of the wagzon box of a pair of operating levers pi
voted on the hind axle and connected by rods to armson the shafts, also
connected by rods to an evener connected to the arm _of an oscillating
shaft near the front of the box and worked by a handlever rising up at
the side.

LIFTER FOR KITcHEN Usk.—T. S. Coffin, Harrington, Me.—This inveii
tion relates to improvements in lifters for kitchen use, and consists of a
pair of lifting jaws, with handles crossing each other and pivoted together;
the said jaws being arranged in a peculiar way for usc as a stove cover
lifter, a hook for lifting lids taking hold of bails, or for use as clamps for
holding rods, pipes, or other articles for filing, and other like operations.

TENSION WHEEL FOR SEWING MACHINES.—J. S. Warner, Ogdensburg
N. Y.—This invention relates to improvements in the construction of
tension wheelsfor sewing machines, and consists in making them of two
disks of metalhavinghubs or projections, and small grooves on one side
the latter being near the periphery, and another disk of thin metal having
radial slits extending from the periphery to a circle of about the same di-
ameter as the hubs of the other disks, and the parts between these slots
curved alternately in opposite directions, all clamped together by screws,
or otherwise, with the thin slitted diskbetween the hubs of the other two
and the edges of the projecting parts fitting the grooves in the sides of the
other disks.

ANIMAL TRAP.—H. Seehausen, Memphis, Tenn.—Thisinventionrelates to
anew anduseful improvement in traps for catchinpz animals, and consists
in arranging a drop door in a suitably constructed cage or box, which
door is elevated, when the trap is set and held in position by means of a
rod attached to an apron, which apron is raised by thc animal and the trap
sprung.

BALE TiE.—James W. Rogan, Memphis, Tenn.—This invention relates
to a new and useful improvement in ties for baling cotton and other
articles.

MoORTISING MACHINE.—John Cox, Portland, Oregon.—This invention
consists of two metallic standards, set each on a pair of curved legs, and
at a sufficient distance from each other to admit of placing between them
ametallicframein the form of the arc of a circle, whichframe has sockets
onits sides largeenough toinclose the said standards, and has a longitud-
inal slot of sufficient width to receive alever whichisprovided at the ex-
treme lower end with asetofcog teeth gearing witha toothed comb rising
from the upper side of the cutter,so that when the lever is moved to and
froupon its pivot the cutter will receive an oscillating movement sutiicient
to cause it to enter the wood to be mortised.

AUTOMATIC BARREL FILLER.—S. C. Catlin, Cleveland, Ohio.—This in-
vention relates to a new and improved apparatus for filling barrels and
other vessels with oil or other ligaids, and consists in providing certain
mechanical devices, and arranging them in such a manner that the flcw of
oil or liquid into the barrel shall be automatically stopped when the barrel
is filled or nearly filled.

BURGLAR-PROOF SAFE.—E. M. Hendrickson, Brooklyn, N.Y.—The ob:iect
of thisinvention is to prevent safes fer banks, insurance companies, and
other institutions, as well as for private inaividuals, and for all purposes
for which safesare used, from being blown open by means of powder, nitro-
ai1ycerin,or other explosive material or compound, and the invention con-
sists in forming perforations or apertures in and through some portions of
thesate forthe escape of the gas generated by such explosive material
without injuring the safe.

PROCESS OF EXTRACTING, MANUFACTURING, AND REFINING SUGAR.
Jules Emile Boivin and D. Loiscau, Paris, France.—This invention relate.
to the application and preparation of a new compound for extracting or*
manufacturing sugar from cane juice, beet juice, sirup, molasses, or other
3accharine solution, and for refining or purifying raw cane, beet, or other
sugar, or substance containing sugar, or of sirup, molasses, or other sac:
charine solution. The invention consistsin the new composition‘employed
and in the novel method of applying the same.

WATER WHEEL.—John Zimmerman, Owatonna, Minn.—This invention
relates to improvements in that class of water wheels consisting of spiral
vanes a*tached to a shaft, and working in a hollow cylinder. The invention
consists in an improved form of the said spiral vane and mode of attach-
ing it to the shaft.

SLOTTING TooL.—William Seaton, Putnam, Conn.—This invention con
sists in the attachment of a toolholder to the ordinary tool-carrying de~
vice of a planer, to project therefrom parallel with the planer bed,so as
to work through the eye of a wheel standing on its face on the planer bed,
and carrying a tool at the projecting end transversely thereto, and so at~
tached to the planer asto be readily adjusted around its axis for cutting at
any part of the eye of the wheel.

PrEssEs.—I. N. Patten and D.G.Marden,Memphis, Tenn.- Thisinvention
relates to new and useful improvements in presses for hay, cotton, and other
like substances, and consists of improvements in the meansfor working
and holding the follower. The said means consisting of clampinrg or holdfast
blocks, working on rods standing parallel with the line of movement of the
follower, and eccentric rollers,worked by hand levers, so arranged thatone

et of the clamping or holdfast blocks connected to the follower will en-
yage the rods and hold the follower, while the other set connected to the
eccentric rollers are adjusted along the rods for a new hold; the rollers
are connected by links to the follower in a way to force it down as the
rollers are turned.

D —— . e

Inventions Patented in England by Americans,
[Compiled from the “Journal of the Commissioners of Patents.”]

PROVISIONAL PROTECTION FOR SIX MONTHS.

3,664.—APPARATUS TO PROMOTE CIRCULATION IN STrAM BOILERS.—R.
3inclair and W. B. Mack, Detroit, Mich. Dec. 18, 1869,

3,686. —B 0XES OR CASES FOR PACKING AND CARRYING Egas.—J.B. Whi
B\ufﬁ'alo N.Y. December 20,1 s.—J.B. White,

'03687 -~PLOW AND CULTIVATOR.—u. S. Godfrey, Leslie, Mich. December
3,607.—MANUFACTURE OF STEEL.—John Absterdam, New York city
Dec. 2 21, 1869,

8.(;:)119.—PNEUMATIC ENGINE.—R. Spear, New Haven, Conn. December 23

3,720.—GoVvERNOR.—R. Spear, New Haven, Conh. December 23, 1869.
43';.36 —~METAL TUBING.—S. P. M. Tasker, Philadelphia, Pa.

3,755.—COMBUSTION OF SMOKE AND GASES IN FURNACES.—G. W. Rawson
—, Mass. December 28, 1869.

8,651.—APPARATUS FOR HEATING FEED-WATER HEATERS'—W. B. Mack
Detroit, Mich. December 17, 1869.
183,1673.—COMPOBITE PavEMENT.—D. W. Bailey, Chelsea, Mass. December

, 1869,

3,i111.—APPARATUS FOR SHAPENING THE CUTTERS OF MOWING MACHINEg
—Mesvrs. La Due, Blish & Co., Chicago, 111. Dec. 22, 1869.

,712L.—TRACTION EI\G!NE.—C.Merriman and Owen Redmond, Rochester

N X December 23, 1869,

3,7137.—APPARATUS FOR, AND METHOD OF HEATING WATER,AND PURIFY-
TNG THE SAME FOR USE IN STEAM BOILERS, ETC.--E. R. Stillwell, Dayton,
Ohio. December 24, 1869.

3,7%56,—SECTION AL STEAM BOoILER.—P. Abendroth, J Griffith, G. W. Wun-
dmm,aml T. H, Muller, New York city. Dec. 28, 186

18.‘8.762.—’1‘1141 ING VESSELS AND STANDS.—J. Gibson, Albany, N.Y. Dec.2

December

3,712.—HARNESS-OPERATING MECHA\'ISM FORPOWER Looms.—E. B. Bige-
low Boston, Mass. Deeember 30, 1

—_— e e—

Caveats are desirable if aninye:tor is not fully prepared to apply for
patent. A Caveat affords protection forone year against the issue of a
patent to another for the same invention. Patent Office fee on filing a
Caveat, $10. Agency charge for preparing and filing the documents from
$10 to §12. Address MUNN & CO., 37 Park Row, New York.

Inventions Examined at the Patent Oflice.-==Inventors can have ®
careful search made at the Patent.Office into the novelty of their inven-
tions,andreceive areport in writing as to the probable success of an
application. Send sketchand description by mail,inclosing fee of §5
Address MUNN & CO., 87 Park Row, New York,
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NEW INVENTIONS.

Information about Caveats, Extensions, Interferences,
Designs, Trade Marks; also, Foreign Patents.

For a period of nearly twenty-five years, MUNN & CO. have occupied
theposition of leading Solicitors of American and European Patents, and
during this extended experience of nearly a quarter of a century,they have
examined not less than fifty thousand alleged new inventions, and have
prosecuted upward of thirty thousand applications for patents, and,in ad-
dition to this, they have made, at the Patent Office, over twenty thousand
preliminary examinations into the novelty of inventions, with a careful re”
port on the same.

The important advantages of MUNN & CO.’S Agency are,that their prac-
tice has been ten-fold greater than that of any other Agency in existence,
with the additional advantage of having the assistance of the best prof-ess-
jonal skill in every department, and a Branch Office at Washington, which
watches and supervises, when necessary, cases a8 they pass through official
examination.

CONSULTATIONS AND OPINIONS FREEL.
Thosc who have made inventions and desire a consultation are cordially
invited to advise with MUNN & CO.who will be happy to see them in person
at the office, or to advise them byletter. Inall cases, they may expect an
HONEST OPINION. ¥or such consultations, opinion, and advice, NO CHARGE
ismade. A pen-and-inksketch and adescription of the invention should

be sent.

TO APPLY FOR A PATENT,
A model must be furnished, not over a foot in any dimension. Send model
to MUNN & CO.,37 Park Row,New Yorlz, by express, charges paid, also,a
description of the improvement, and remit $16 to cover first Government
fee, and revenue and postage stamps.

The modelshould be neatly made, of any suitable materials, strongly fas-
tened, without glue, and neatly painted. ‘The name of the inventor should
be engraved or paintn.d upon it. When the invention consists of an improve-
ment upon some other machine, a full working model of the whole machine
will not be nceessary. But the model must be sufficiently perfect to show
with clearness the nature and operation of the improvement.

PRELIMINARY EXAMINATION
Ts made into the patentability of aninvention by persona searchat the
Patent Ofiice,among the models of the patents pertaining to the classto
whichthe improevement relates. For thisspecial search,and areport ic
writing, a fee of $5is charged. Thissearchismade by a corps of examiner
oflong experience.
Inventors who employ us are not required to incur the cost ofa prelim}

pary examination. Butitisadvised in doubtfulcases.

COST OF APPLICATIONS.

When the model is received, and first Government fee paid, the drawings
and specification are carefully prepared and forwarded to the applicant for
his signature and oath, at which time the agency fee is called for. This fec
is generally not over $25. The cases are exceptionally complex if a higher
fee than $25 is called for,and,upon the return of the papers, they are filed at
the Patent Oflice to await Official examination. If the case should be rejeet-
ed for any cause,or objections made to a claim,the reasons are inquired into
and communicated to theapplicant, with sketches and explanations of the
references ; andshould itappearthatthe reasonsgivenare insuflicient,the
elaims are prosecuted immediately, and the rejection set aside, and usually
Without Extra Charge to the Applicant.

MUNN & CO. are determined to place within the reach of those who con
fide to them their business, the best facilities and the highest professional
skill and experience.

The only cases of this character,in which MUNN & CO.expect an extra
fee, are those whercin appeals are taken from the decision of the Examiner
after a second rejection ; and MUNN & CO.wish to state very distinctly,that
they have but few cases which can not be settled without the necessity of
an appeal; and before an appeal is taken, in any case, the applicant is fully
advised of all facts and charges,and no proceedings are had without his
sanction ; so thatall inventors who employ MUNN & CO.know in advance
what their applications and patents are to cost.

MUNN & CO.make no chargefor prosecuting the rejected claims of their
own clients before the Examinersand when their patents are granted, the
invention is noticed editorially in the SCIENTIFIO AMERICAN.

REJECTED CASES.,

MUNN & CO. give very special attentionto the examination and prose-
cution of rejected cases filed by inventors and other attorneys. In such
cases a fee of $5is required for special examination and report, and in case
of probable success by further prosecution, and the papers are found toler-
ably well prepared, MUNN & Co. will take up the case and endeavor to get
it through for a reasonable fee,to be agreed upon inadvance of prosceution

CAVEATS
Are desirable if an inventor is not fully prepared to apply for a Patent. A
Caveat affords protection,for one year, against the issue of a patent to an-
other for the same invention. Caveat papersshould be carefully prepared.

The Government fee on filing a Caveat is $10, and MUNN & Co.’s charges
for preparing the necessary papers are usuallyfrom $10 to $12.

REISSUES,

A patent when discovered to be defective, may be reissued by thegurren-
der of the original patent, and the filing of amended papers. This proceed-
ing should be taken with great care.

DESIGNS, TRADE MARKS, AND COMPOSITIONS
Can be patented for a term of years,also, new medicines or medical com-
pounds, and useful mixtures of all kinds. When the invention consistsofa
medicine or compound, or a new article of manufacture,or a new compo-
sition, samples of the article must be furnished, neatly put up. Also,send
a full statement of the ingredients, proportions, mode of preparation,
usaes, and merits.

PATENTS CAN BE EXTENDED.

1.1 patentsissued prior to 1861, and now in force, may be extended fora
period of seven years upon the presentation of propertestimony. The ex-
tended term of a patentisfrequently of much greater value than the first
term ; but an application for an extension,to be successful, must be care-
fuliy prepared. MUNN & Co. have had a large experience in obtaining ex-
tensions, and are prepared to give reliable advice.

INTERFERENCES
Between pending applications before the Commissioners are managed and
testimony taken; also, Assignments, Agreements,and Licenses prepared.
Infact, thereis no branch of the Patent Business whichMuMN & Co. are not
fully prepared to undertake and manage with fidelity and dispatch.
FOREIGN PATENTS.

smerican inventors should bear in mind that five Patents--Ameri-
can, English, French, Belgian, and Prussian—will secure an inventor exclu-
sive monopoly to his discovery among ONE HUNDRED AND THIRTY MILLIONS
of the most intelligent pcople in the world. The facilities of business and
steam communication are such, that patents can be obtained abroad by our
citizens almost as easily as at home. MUNN & Co. have prepared and taken
alarger number of European Patents than any other American Agency.
They have Agents of great experience in London, Paris, Berlin, and other
Capitals. %

A Pamphlet, containing a synopsis of the Foreign Patent Laws, sent free.

Address MUNN & CQ., 87 Park Row.Maew York.

Ofticial st of Latents.
Issued by the United States Patent Office,

FOR THE WIEK ENDING JAN. 25, 1870.

Reported Opicially for the Sclentific American

SCHEDULE OF PATENT OFFICE FEES:
ON CACH CAVEUL. . veeeernnneeeenneeceeesnaecessssssssssnsesssssssasssans
On filing cach application for a Patent (seventeen
On issuing each original Patent
On appeal to Commissioner of Patents..
On application for Refssue......ooevnvnn
On application for Extension of Patent
On granting the Extension..
On filing a Disclaimer .....
On an applicatiou for D
On an applicafion for Design (seven years).........
On an application for Design (fourteen years)......

In addition 1,0 which there are some small revenue-s
of Canada and Nova Scotia pay $50U on application,

Foycopy of Claim of any Patentissued within 80 years
A sketch from the modelor: drawing,relating to such portion of a machine
ASTHe CLAIIM COVETS, FTOII. L eu e e etaeeiereseenssenessnsssnnsassoneassens $1
wpw ard, bt wsually atthe price above-named.
Thefull Specification of any patent issued since Nov. 20, 1866, at which time the
Patent Office cormmenced DYinting them.........ouveeeseessnnnneannes 1°
Oficial Copiesor Drawingsof any patent issued since 1886, we can supply at
areasonable cost, the price depending upon the t of labori: l and

the number of views.
Fullinformation, as to vyice of drawings,in eqch case& may be had by address-
ing

LUN )
Patent Solicitors. No. 37 Park Row, New York

99,046.—CAN OPENER.—H. C. Alexander, New York city.

99,047.—PRINTING TELEGRAPH.—M. F. Adams, Boston, as-
signor to E. B. Welch, Cambridge, Mass.

99,048, —ST0oVEPIPE DAMPER.—Henry Baker (assignor to him-
Belf and C. G. Kerr), Lancaster, Pa.

99,049.—ELEVATNR FOR HoISTING HUMAN BEINGS, MERCHAN-
DISE, ETC.—C. W. Baldwin, Boston, Mass.

99,050.—INSTRUMENT FOR PrLuGGIiNG TEETH.—M. L. Battle,
Bainbridge, Ga.

99,061.—PockET FraAsk.—Arthur Tappan Becker, Cohoes,

N. Y.
99,052, —VARIABLE VALVE GEAR.—George M. Bird, Dedham,

Mass.

99,053.—M1LKING APPARATUS.—A. C. Black, Kaukauna, Wis.
Antedated Jan. 16, 18%0.

99,054.—DEVICE FOR APPLYING BRAID TO FABRICS IN SEW-

ﬁ\'am}o{AcnIyEs.——Elol Bouscay, Jr., Norwalk, Ohio. Antedated Jan.
, 1810,

99,055.—SPINNING MACHINE.—Paul Bramwell, Arrow Rock,
and W. C. Bramwell, Independence, Mo.

99,056.—BED BorTOM.—W. R. Briggs, Boston, Mass.
99,057.—CuTTING PINCERS. — Peter Broadbooks, Batavia,

N.Y.

99,058 —SrrIND-BED BoTTOoOM.—A. H. Ceiley (assignor to J. B.
Gardiner), Springfield, Mass.

99,059.—MILLING MACHINE.—Luke Chapman (assignor to the
Collins Co.), Collingville, Conn.

99,060.—WasHING MacmiNE.—S. W. Clarke, New Milford,
Conn.

99,061.—LIFTER FOR KiTcHEN USE.—T. 8. Coffin, Harring-

ton, Me.
99,062.—MANUFACTURE OF ARTIFICIAL STONE.— Frangois

Coignet, Paris, France, assignor to Coignet Agglomerate C
Richmond, Ind. ’ i ol Rg rate Company,
Ante-

99,063.—PRrOPELLER.—Aaron Colton, Sycamore, Ill.
dated Jan.12,1870.

99,064.—MORTISING MACHINE—John Cox, Portland, Oregon.

99,065.—PUNCHING AND SHEARING MACHINE.—Wm. Culver,
Vineland, N. J.

99,066.—HORSE HaY RAKE.—N. W. Curtis, Johnsburg, N. Y.

99,067.—SEWING MACHINE.—J. A. Davis, Watertown, N. Y.
Aatedated Jan, 22, 1870.

99,068.—COFFEEPOT ATTACHMENT.—Marinus De Graff, Chi-
caeo, Ill.

99,069.—EXPLOSIVE AGENT CALLED ‘‘ XYLOGLODINE.”—Carl
Dittmar, Charlottenburg, Prussia.

99,070.—MANUFACTUKE OF XYLOGLODINE AND OTHER EXPLO-
SIVE AGENTS.—Carl Dittmar, Charlottenburg, Prussia.

99,071.—MACHINE FOR DISINTEGRATING WO0OD FOR PAPER
Purpr.—Hezekiah Dodge, Albany, N. Y.

99,072.—Suer For Horses.—Hay Downie, Corstophine, and
1. B. Harris, Edinburgh, Scotland.

99,073.—CARPET-CLEANING MACHINE.—D. A. Drew, Phila-
delphia, Pa.

99,074.—CL1P For BLLIPTIC SPRINGS.—Wm. Evans (assignor
to himself and Wm. Coleman), Pittsburgh, Pa.

99,075.—EXTENSION-TABLE SLIDE.—Michael Fleck, Milwau-

kee, Wis.

99,076.—N16HT Larcn.—R. S. Foster, Madison, N. J.

99,077.—GRAVEL HEATER.—W. A. Gay, Newark, N. J.

99,078.—CARTRIDG E.—Edwin Gomez, New York city.

99,079.—CARTRIDGE.—Edwin Gomez, New York city.

99,080.—CorK ExTrRACTOR.—Charles Gooch, Cincinnati, Ohio.
Antedated Jan. 17, 1870.

99,081.—STILL FOR IIYDROCARBONS AND OTHEK SUBSTANCES.
—John Gracie, Pittsburgh, Pa.

99,082.—PORTABLE LUBRICATOR.—Henry Hammond, Hart-
ford, Conn.

99,083.—MOLDING AND GLAZING FORMS MADE OF PLASTIC
]\L\TERI.\L.—S&!“A!DCI Hart, Marietta, Ohio.

99,084.—Boor StRiTCHER.—John Harwood, Albany, N. Y.

99,085.—BURGLAR-PROOF SAFE.—E. M. Hendrickson, Brook-
lyn,N.Y. B

99,086.—CoMBINED BASE KNOB AND DOOR FASTENER.—H.H.
Heskett and 3. E. Ferguson, McLean county, Il

99,087.—STEP FOR SPINDLE TO SPINNING MACHINES.—J. P.
Hillard, Fall River, Mass.

99,088.—MANUFACTURE OF COMPOSITION RooF¥s.—C. F. Hin-
man, Chicago. Ill.

99,089.—COMBINED HARVESTER AND THRASHER. — David
I{o\velé, ?t‘ Helena, assignor to himself and Charles A. Lowe, San Fran-
cisco, Cal.

99,090.—CARRIAGE JACK.—Thomas W. Johnston, Richmond,

Me.
99,091.—BASE-BURNING STOVE.—John H. Keyser, New York

city.
99,092.—CoaL StovE—J. H. Keyser, New York city.
99,098, —GRAIN SEPARATOR.—Dennis Ladd, Chicago, Iil.
99,094 —MODE OF PREPARING SEED FOR PLANTING.—Henry
Lassing, New York city.
99,095.—BLACKING BRUSH.—George W. Lishawa, Cincinnati,

Ohio.

99,096.—VELOCIPEDE.—R. E. Lowe, Upper Alton, IIl. Ante-
dated Jan.9, 1870. i

99,097.——1’1}1(DJ{ANT.———J. R. Manny, Chicago, Ill. Antedated
Jan, 15, 1870.

99,098.—MILKING STOOL.—Ephraim Martin and Samuel M.
Chittenden (assignors to Daniel D. Chittenden), Baldwinsville, N. Y.

99,099.—CoRD-MARING MACHINE.—James McIntire, Hopewell
Cotton Works, Pa., assignor to W.C.Dickey. Antedated January14,

1870,
99,100.—CoaL Srovie.—George Rodney Moore, Philadelphia,

Pa.

99,101.—PRINTING PRrEss.—William T. Morgans, Youngs-
“%111119' N. Y., assignor to himself, G. J. Goleman, and C. H.Sedgwick &
Son.

99,102.—DironiNg MACHINE—G. W. Nevill, Richmond, Va.

99,103.—SOLDERING MACHINE.—D. P. Newell (assignor to
himself, Solomon Washburn, and C. R, Otis), Chicago, I11.

99,104.—TABLE CUTLERY.—J. H. Nichols and W. Bower (as-
signors to Beaver Fallg Cutlery Company), Beaver Falls, Pa.
105.—METHOD OF FIXING PIGMENTS TO FIBROUS AND TEX-
TILE MATERIALS.—Alfred Paraf, New York city.

99,106.—CorN SHELLER.—William P. Patton and William

A.Middleton, Harrisburg, Pa.; said Patton assigns his right to said
Middleton.

99,}%0'17'.—C00LING APPARATUS.—Charles F. Pike, Providence

99,})(;)‘.8..—HARVESTER RAgRE—William Pimlott, Springfield,
10.
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99,109.—DEVICE FOR BARING BREAD.—A. I. Quackenbush and
Guilford Hawn, Fort Plaip, N. Y.
99,110.—SAw HaANDLE.—William W. Richardson, Chicago

IL

99,111.—BoBBIN HOLDER.—John Salisbury, Scituate, R. L.
Antedated Jan. 14, 1870,

99,112.—FI1ELD FENCE.—David Sattler, Mifilin, Ohio.

99,113.—SLoTTING ToOL HOLDER.—William Seaton, Putnam

Conn.

99,114 —ONE-WHEEL SULKY.—James A. Sinclair, Woodsfield,
Ohio, assignor to himself and Charles Messerly.

99,115.—PApLock.—F. W. Smith, Jr., Bridgeport, Conn.

99,116.—PaDpLOCK.—F. W. Smith, Jr., Bridgeport, Conn.

99,117.—SAFETY STOP FOR VWATCHES.—S. C. Smith, Boston,
Mass.

99,118.—CoMBINED PLOW, PLANTER, AND CULTIVATOR.—
T. J. Smith, Holly Springs, Miss.

99,119.—VEGETABLE AND FRUIT-PARING KNIFE.—Henry
Soggs, Columbus, Pa.

99,120.—HorsE Hay Fork.—George N. Stearns, Syracuse,
N.Y

99,121.—HEDGE T'RIMMER.—J. M. Van Nosdall and 0.W.Van
Nosdall, Newark, Ill.

99,122.—DEVICE FOR SEWING MACHINE.—J. S. Warner,
Ogdensburg,N. Y.

99,128.—AUTOMATIC LIGHTING ATTACHMENT FOR LAMPS
AND TAPER BURNERS.—Wm. H. Weeks, New York city,

99,124.—COMPOSITION FOR LINING ALE AND BVEER CASKS.—
John Werner, Mannheim, Baden.

99,125.—RAILROAD TiCcKET.—J. P. Whitehead, Chicago, Ill.
Antedated Jan. 16, 1870.

99,126.—TREADLE FOR SEWING MACHINES. — Charles H.

gilcox ,New York city, assignor tothe Wilcox & Gibbs Sewing Machine
onmpan,

pany.

99,127.—1T0Y PROPELLER. — Arthur M. Allen, New York
city.

99,128.—APPARATUS FOR PULVERIZING PORCELAIN PASTE.
Xg;i}:{.ggl%gé:. Newecastle-upon-Tyne, England. Patented in Sweden,

99,129.—PEAT AUGUR.—Aime Nicholas Napoleon Aubin,
Montreal, Canada.

99,130, —PEaT-MoLDING MACHINE.—A. N. N. Aubin, Mon-
treal, Canada.

99,131.—SAWING MACHINE.—Louis Bach and L. C. Christlip,
Tiffin, Ohio.

99,132.—CHEESE PRESs.—Albert G. Bagg, Holland Patent,
N.Y

99,133.—SHEET GAGE FOR PRINTING PREss.—Henry Barth,
Cincinnati, Ohio.

99,134.—FeUNTAIN PEN.—G. A. Becker, Seymour, Conn.

99,135.—REVOLVING STEREOSCOPE. — Alexander Beckers,
New York city.

99,136.—STEREOSCOPE.— Alexander Beckers, New York city

99,137.—JOINERS’ PLANE—George Cyrus Beckwith, Boston,

Mass.
99,138 —SEWING MACHINE.—Joseph Bennor (assignor to him-
self and Abrabam Rex), Philadelphia, Pa.
99,139.—STONE-CHANNELING MACHINE.—V. W, Blanchard,
Bridport, assignor to himself and A. J. Severance, Middlebury, Vt. ~
99,140.—Dasn BOARD FOR CARRIAGES.—J. Bland,Thomaston,

Ga.

99,141.—PROCESS OF EXTRACTING, MANUFACTURING, AND
REFINING SUGAR.—J. E. Boivin and D. Loiseau, Paris, France, assignor
to C. F. Chandler, New York city. .

99,142.—RA1Lr0AD TIE L1rTER.—Elijah Bomar (assignor to
to himself and Wm. Young), Wartrace, Tenn.

99,143.—DESULPUURIZING OVEN.—J. C. Brewster, New York

city.

99,144 —CASTING HOLLOW CYLINDERS.—J. W. Brittin, Black
Rock, Conn.

99,145.—MANUFACTURE OF INSULATORS FOR TELEGRAPH
PoLEs.—Homer Brooke, New York city.

99,146.—CORSET SKIRT SUPPORTER.—J. W. Brooks, Boston,

Mass.
99,147.—INK-RETAINING ATTACHMENT FOR PENS.—Albert G
Brown, Hartford, Conn.
99,148.—WEIGHING SCALE.—Dennis Buoy, Danville, Pa.
99,149.—DI1E PrRESs.—Wm. Burke, Brooklyn, N. Y.
99,150.—M1LK PAN.—N. C. Burnap, Argusville, N. Y.
99,151 —CURTAIN AND MAP FIXTURE.—J.W. Burns,Medway,

Ohio.

99,152.—SHUTTLE FOR LoomMs.—W. H. Burns, Grafton, as-
signor to Jonathan Luther, Worcester, Mass.

99,153.—STEAM GENERATING HEATER.—C. A. Buttles, Mil-
waukee, Wis.

99,154.—IMPLEMENT FOR SLITTING AND JOINING RAGS FOR
CARPETS.—B. F. Cady, Chittenango, N.Y.

99.155.—MORTISING MACHINE.—M. E. Campfield, Newark,

N. J.

99,156.—HANGER FOR SHAFTING.—W. W. Carey and G. W.
Harris, Lowell, Mass.

99,157.—PLANING MACHINE.—W. W. Carey and G.W. Harris,
Lowell, Mass.

99,158 —NEEDLE AND ARM FOR SEWING MACHINE.—Mary
P. Carpenter, San Francisco, Cal.

99,159.—AUTOMATIC BARREL FILLER.—S. C. Catlin, Cleve-
land, Ohio.

99,160.—MACHINE FOR REMOVING THE “ BLow OVER ” ON

GLASS JARS, BTO.—John Chambers (assignor to himself and D. Cham-
bers), Birminghsm, Pa.

99,161.—ToorH BrusuH.—R. K. Chandler, Ruther Glen, Va.
Antedated Jan. 17, 1870.

99,162.;(%HIMNEY CowrL.—L. N. Chapin, New Lisbon town-
ship,N. Y.

99,163.—SHOEMAKERS’ Toor.—J. A. Clippinger, Newtown,
JTowa. Antedated Jan. 12,1867.

99,164.—BIrD CAGE.—G. F. J. Colburn. Newark, N. J.

99,165.—RAILROAD RAIL AND BASE PLATE.—Watts Cooke,
Peterson, N. J.

99,166.—VELOCIPEDE.—J. A. Crandall, Brooklyn, N. Y.

99,167 —SHEET GAGE FOR PRINTING PRESSES.—G. B. Cum-
mings, Cambridge, Mass.

99,168 —CHEESE CUTTER.—G. W. Cushman, Aiken, S. C.

99,169.—PLATFORM SCALEFOR HAY or CATTLE.—Daniel H
Dewey, Canton, I11.

99,170.—SoDA FOUNTAIN.—G. D. Dows (assignor to himself

i‘i“}a?bmws)’ Boston, and G. $. Cushing, Lowell,Mass, Antedated Jan.

99,171.—WATER-PROOF FABRIC.—T. M. Drown (assignor to
W. A. Drown), Philadelphia, Pa.

99.172 —FLEXIBLE JOINTS FOR WATER P1PEs.—M.C. Duffey,
‘Washington, D. C.

99,173.—EaG BEATER.—Timothy Earle, Valley Falls, R. L

99,174.—Br1ck KiLN.—Wm. Ennis, Philadelphia, Pa.

99,175.—RECTIFYING WHISKY DURING DISTILLATION.—H.

Fake, Williamsburgh, N. Y., assignor to himself and C. A. Todd, New
Yorkeity.

99,176.—H ARNESS-OPERATING MECHANISM FOR LoOOMS.—G
S. Faulkner, Indianapolis, Ind.

99,177.—LooM.—G. 8. Faulkner, Indianapolis, Ind.

99,178 —KEY-HOLE GUARD AND PROTECTOR.—H. M. Flana-
gin (assignor to himself and J. R. Elkinton), Penn’s Grove, N. J.

99,179.—LEVER AND SrUMp PULLER.—J. G. Fox, Oregon,
Wis.

99,180.—PRESFRVING MEAT.—Henrik Gahn, Upsala, Sweden.

99,181.—HAY LoADER.—C. B. Garlinghouse (assignor to him-
self, S. F. Bateman, and Byrdine Hnrris),.Curpentcrsville, Ind.

99,182.—DrYER.—Henry Garrett, Linneus, Mo.

99,183.—MACHINE FOR GRINDING PEARL BUTTON-BLANKS.—-
J. D. Hall (aseignor to J. A. Gargay), Philadelphia, Pa.

99,184.—LicRTNING ROD AND CONDUCTOR.—J. W. Hanken-
son (assignor to himself and Winslow Baker), Minneapolis, Minn.

99,185.—HARNESs SADDLE Hoox.—Robert Hart, Dunkirk,

X. Y.

99,186.—DRYING, PRESERVING, AND COLORING WOOD OR
OTHER FIBROTS MATERIAL.—Herman Haupt. Philadelphia, Pa.

99,187 SLATE FRAME.—Wm. Hersee, Buffalo, N. Y.

99,188, —PACKING CASE FOr ToBacco.—S. F. Hess, Roches-

ter, N. Y.
99,18).—APPARATUS FOR STEAMING YARN.—J.H. Higgins
New York city. ?

99,190.—DouBLE WasH BoarDp.—H. F. Hilderbrand, Balti-

more, Md.

Ma
99,191 —JEWELERS’ CHUCK.—L. 8, Hill, Grand Rapids, Mich,
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99,192.—BATTERIES FOR ELECTROTYPING.—P. S. Hoe, New

993!‘%}.{32’& Pump.—J. W. Hopkins (assignor to himself and
. H. M. Pye), Brooklyn, N. Y.

99,104 - WaGON BRAKE.—C. M. Howell, Andover, N. J.

99.195.—RAILWAY CAR AXLE.—Frank Hudner, New York

city.
99,196.—HOLDBACK FOR CARRIAGES.—Jameson Hunlock,
Wyoming Valley, Pa, .
99,197.—WINDOW ScREEN.—D. N. Hurlbut, Chicago, I1L
99,198.—GRAIN DRILL AND BROADCAST SowWER.—Joseph
Ingels, Milton, Ind. . r
99,199.—FrictioN CLUTCH.—Simon Ingersoll,Brooklyn, N.Y.
99,200.—PAPER PAN, BowL, Box, AND Disa.—J. W. Jarboe,
Green Point, N. Y. . .
99,201.—METHOD FOR W00D-WoORKING.—Nicholas Jenkins,
New York city. Antedated Jan.14,1870. . )
99,202.—VARIETY MOLDING MACHINE.—Nicholas Jenkins,
New York city. Antedated Jan. 14, 1870. .
99,203.—RiNG SPINNING FRAME.—B. H. Jenks, Bridesburg,

Pa. .
99,204.—PERFORATED CIGAR Box.—Ralph 8. Jennings, New
“York city, assignor to himself and C. F. Jones, Woodside,N. J.
99,205—MILL FOR GRINDING CORN, ETC.—J.J. Johnston,
Allegheny, Pa., assignor to himself and John Lockie, Washington, D.C,
99,206.—CHURN.—J. B. Johnston, St. Matthews, Ky.
99,207.—SLEIGH.—C. P. Kimball, Portland, Me.
99,208 —CULTIVATOR.—J. G. Knapp, Madison, and Sam. D.
Libby,Blooming Grove, Wis.

99,209. —MACHINE FOR ROUNDING SHOT.—Charles Koehler,
Rosiclare, Ill. _ B
99,210 —RAILWAY CAR WHEEL.—A. Komp, New York city.
99,211.—MaGic LANTERN.—A. Kruss, Hamburg, Germany.

99,212.—CraMP.—J. S. Ladow, Mechanicsville, N. Y.

99,213.—SADIRON HEATER.—Elliot Lewis, Lockport, N. Y.

99,214.—DEVICE FOR DESTROYING INsECTS.—Wm. H. Lewis,
New York, assignor to R, A.Lewis, Brooklyn, N. Y. Antedated Jan. 21,
1870. .

99,215.—COFFEE CLEANER AND PoLisHER.—H. C. Lockwood,
Baltimore, Md.

99,216.—NON-CORROSIVE METALLIC RooFIiNg.—O. T. May,
Canastota, N. Y.

99,217.—SEED PLANTER.—Noah Mendenhall, Greensburg,

Ind.

99,218.—STONE PLANING MACHINE.—A. T. Merriman, Chi-
cago, Il .

99 219.—IroNING TABLE.—Samuel Merritt, Erie, Pa.

99,220.—STEAM ENGINE GOVERNOR CUT-OFF.—George Mil-
bank, Chillicothe, Mo. Antedated Jan. 14, 1870.

99,221.—RoLLING MILL.—James Montgomery, New York city.

99,222.—BOILER STAND.—J. L. Mott, Mott Haven, N. Y.

99,223.—POowER LooM.—T. H. Muller, New York city.

99,224 —POCKET-SAFE FOR FRricTioN MATcHEs.—J. S. Nor-
ton, Hartford, Conn.

99,225.—BASE BURNING STOVE.—T. Z. Obermeyer and Wm.
Halle, Milwaukee, Wis. Antedated Jan. 20, 1870.

99,226.—ADDING MacHINE—Homer Parmelee (assignor to
L. D. Peck), Philadelphia, Pa. .

99,227.—PosT AUGER.—H. C. Partridge and James Preston,
Bainbridge, N. Y.

99,223.—HAY AND CoTTON PRrEss.—I. N. Patten and D. G.
Marden, Memphis, Tenn.

99,229.—PAINT OR COATING FOR R0OFS.—D. D. Pennoyer
(assignor to himself and A. II. Brooks), Colebrook, N. H.

99,230.—AUTOMATIC WAGON BRAKE.—S. J. Pickerill and
F. M. Pickerill, Indianapolis, Ind. v

99,231.— APPARATUS FOR RAISING AND LOWERING W EIGHTS.
—Jonathan Pickering, Stockton-on-Tces, England.

99.232.—SprrixG NuT.—D. R. Pratt, Worcester, Mass.

99,233, —ELECTRO-MAGNETIC RAILROAD SWITCH ALARM.—
T. A. B. Putnam, New York city.

99,284, —LOW-WATER INDICATOR AND FEED-WATER REGU-
LATOR.—Robert Berryman, Philade¢lphia, Pa. .
99,235.—WASHING Maomrst.—Thomas Rees, Judson, Minn.
99,236, —PULVERIZING ATTACHMENT FOR PLOWS.—Anthony

A.Rhoades and Wiley Tash, Berlin, Ill. .
99,237.—SHINGLE MAcuHINE.—C. F. Rice, Brookfield, Mass.
99,238.—GrAIN DRILL FEED.—J. L. Ritter, Liberty, Ind.
99,239.—CorToN BALE TiE.—J. W. Rogan, Memphis, Tenn.
99,240.—PRESERVING BUTTER.—J. F. Saiger, Shelby, Ohio.
99,241 —MANUFACTURE OF DoOR KNOBS, UMBRELLA HAN-

DLES, AND OTHER MOLDED ARTICLES.—Wm. Sanderson and James J. De
Barry,New York city.

99,242 —HANDLE FOR KNIVES, FORKS, ETC.—Wm. Sander-
son,and J.J. De Barry, New York city.

99,243 —NECK YOKE.—C. 8. Sanford, Lena, I11.

99,244 —L1FTING JACK.—Benj. Schopf and Christian Schopf,
Pittsburg, Ind.

99,245.—ANIMAT, TRAP.—H. Seehausen, Memphis, Tenn.

99,246.—TABLE.—T. J. Shannon, Lawrenceburg, Ind.

99,247.—SHOVEL HANDLE.—John L. Shaw, Grand Rapids,

Mich.

99,248 —MAXUFACTURE OF PARCHMENT PAPER.—Alexander
J. Sheldon (assignor to Colin Campbell), Buffalo, N. Y. .

99,249, —CARRIAGE SPRING. — Carr Sheldon, Middleburg,
N.Y

99,250.—PROCESS FO RENDERING LARD, TALLOW, AND
OTHER FaTs.—Amor Smith, Baltimore, Md.

99,251.—PROCESS FOR TREATING FIsHI TO OBTAIN OILS AND
FERTILIZERS.—Amor Smith, Baltimore, Md.

09,252, —APPARATUS FOR RENDERING FATTY ANIMAL MAT-
TER.—Amor Smith, Baltimore, Md.

99,253.—PROCESS FOR RENDERING RANCID ANIMAL FATS, AND
FOR DISINFECTING THE GASES EVOLVED.—Amor Smith, Baltimore,

90,254 —APPARATUS FOR PRESERVING AND FREEZING.—
Daniel E. Somes, Washington, D. C.

99,255.—FERTILIZER.—L. W. Speyer, Hamburg, Germany.

99,256.—BINDING ATTACHMENT FOR HARVESTERS.—Benja-
min W. Squires and Charles M. Clinton (assignors to Sewell D. Thomp-
son and David P. Goodhue), Ithaca, N. Y.

99,257.—RAILWAY CAR BRAKE.—Joseph Steger, New York

city.
99,955 CLOCK CALENDAR—Wm. A. Terry, Bristol, Conn.
99,259.—MACHINE FOR THREADING BoLTs.—Nicholas Thomas,
Chicago, Il
99,260.£PAINT Brusa.—George K. Thompson, Greene, N. Y.
99,261.—Crock.—Thomas Thompson (assignorto him self and
John T. Vinson), Washington, D. C.
99,262.—WATER ProOF SHOE.— W. H. Towers, Boston, Mass.
99,263. —WiNnpow BurroN.—S. Curtis Trubee, Brooklyn,

N. Y.
99,264.—CooKING STOVE.—Charles Van De Mark, Phelps,

N.Y.

99,265.—SMOOTHING-TRON HANDLE.—Theodore Van Tassell
and Richard Starr Pollock, San Fr:m(;isg(), Cal. . .

99,266.—LIQUID METER.—Franz Wagner (assignor to himself,
John W. Crump, and Wm. A. Lynch), New York ci!;y. . .

99,267.—ROOFING MATERIAL—Pelag Werni (assignor tohim-
gelf and James W.Morrison), Chicago, Ill. i

97,268.—MACHINE FOR SHRINKING TIRES.—William Werts,
Chiecago, I1l.

99,269.—LATHE Doc.—J. B. West, Geneseo, N. Y.
99,270.—FIRE EXTINGUISHER.—C. G. Wheeler, Chicago, I1.
99,271.—CUuRTAIN HOLDER.—George W.Yount, P. P. Reister,
A. L.Keeports, and Wm. Yount, Littlestown, Pa. .
99,272.—SPIRAT, CURRENT WATER VVHEELS’.'—J ohn Zimmer-
man, Owatonna, Minn.
99,273.—PRINTING TELEGRAPH.—Samuel S, Laws, New York
city, assignor to the Gold and Stock Telegraph Company.
99,274.—APPARATUS FOR CARBURETING AIR. — James F
Spence, Brooklyn, N. Y., and Lov‘ias ). Towsley, Newark, N. Y.
99,275.— ENCcH PLANE.—Louis D. Tredway, St. Lou's, Mo.
99,276.—PAINT Brusn.—Jacob Rayls, Washington, I1L

REISSUES.

3,804.—BREWING ALE, BEER, ETC.—James McCormick, Bos-
ton, Mass. ’
3,805.—LaMP BURNER.—Wmn. F. Rippon and Geo. A. Johnson,
Providence,R. I. . .
3,806.—SkA'TE.—Harshaw Scott, New York city, assignee, by
mesne assignments, of Stockton I. Evans and Ludwig Gentsch. A
3,807.—FURNACE FOR ROASTING AND TREATING ORES.—Di-
vision A.—Charles Stetefeldt, Austin, Nevada. . )
3,808.—PROCESs 0or TREATING SILVER ORES.—Division B.
—Charles Stetefeldt, Austin, Nevada. .
3,809.—STEAM GENERATOR.—Henry L. Stuart, New York city,
assignee of John F.Boynton.
3,810.—PRINTING TELEGRAPH.—The Gold and Stock Tele-
raph Company, New York city, assignees of Kdward A.Calahan
rooklyn, N.Y. .
3,811.—Hor1sTiNG APPARATUS.—The Warrior Mower Compa-
ny, Little Falls, N. Y., assignees of Henry Black.
,812.—PRINTING TELEGRAPH.—Gold and Stock Telegraph
goxlgpﬁny, New York city, assignees, by mesne assignments, of Henry
.Baker.

DESIGNS.
3,820.—CARRIAGE Bopv.—Abel S. Clapp, New York city.
3,821.—WRENCH.—A. Kindermann, Cleveland, Ohio.
3,822.—ScABBARD.—Virgil Price, New York city.
3,823 to 3,826.—DoOR EscuTcHEON.—Joseph A. Ruff, Somer-

ville, Mass., assignor to the Russell & Erwin Manufacturing Company .
New Britain, Conn. Four Patents.

EXTENSIONS.

MACHINE FOR HEADING Borts.—William 8. Booth, New
Britain, Conn., adininistrator of H. M. Clark, deceased.—Letters Patent
No. 14,086, da}tcd :szxlumry 15,1856. L. =

Prow.—Benjamin F. Avery, Louisville, Ky.—Letters Patent
No. 14,044, dated January 8, 1856. L. .

HorseE HaY RAKES.—Mary G. Pratt, administratrix of Ran-
dal Pratt, deccased, late of Marple township, Pa.—Letters Patent
No. 40,067, dated January 8,1856 ; reissue No, 1,843, Dated Tebruary 28
1865.

HorsE HAy Raxrs.—Mary G. Pratt, administratrix of Ran-
dal Pratt, deceased, late of Marple township, Pa.-Letters Patent
No. 40,067, datgd January 8, 1856 ; reissue No. 1,304, dated February 28,

1865.
HorsSE HAY RARKES.—Mary G. Pratt, administratrix of Ran-
dal Pratt, dececased, late of Marple, township, Pa.—Letters Patent

Ng. 40,067, dated January 8, 1856 ; rcissue No. 1,895, dated February 28,
1865,

APPARATUS FOR HEATING BUTLDINGS BY STEAM,.—Stephen
J. Gold, West Cornwallis, Conn.—Letters Patent No. 14,158, dated Janu-
- ary 29, 1856. o~
VaLvi GEAR FOR STEAM ENGINES.—Charles . Brown and
Charles Burleigh, Fitchburg. Mass.—Letters Patent No. 14,125, dated
January 15,1856 ; reissue No.2,754, dated August 27, 1867.
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& Bro.,and other eminent engineers and manutacturers.

Steam Ma-

& TEAM ENGINES AND BOILERS, NEW
k) and Second-hand, 2 to 150-Horse,at Greatly Reduced
Prices. Send forcircular.

MYERS, 245 N.Front st., Philadelphia, Pa,

T HUNTER’S HELPS to HIS-
. [ o TORY. 16 Games with Cards on the
History of U.S.” A box with full directions sent by mail
tor onc doilar. D. ECKLEY HUNTER,

Sup’t Pub.Schools, Peru, Ind.

Attention Inventors .’_

Having lately made several important negotiations,
thereby leaving vacancies in our regular schedule, we
are now prepared to receive applications fromn patentees
who wisg to contract with ustor the sale of their inven-
tions. Enough will be selected to fill our list, and nego-
tiationsfor their sale inmediately commerced. Com-
munications by mail promptly noticed. Commissions
reasonable, . .

E. E. ROBERTS & CO., Consulting Engincers,
15 Wall st., New York

L & J. W. FEUCHTWANGER,
HEMISTS & IMPORTERS, 55 Cedar st.,
New York. Soluble Glasg,or Silicate of Soda and
Potash, in all forms. Crude Materials for Glass, Steel,
and Porcelain Manufacturers. Best Manga_nose,‘(m per
cent. Tungsten, Spiegeleisen, Feldspar, Flint, Fluoric
Acid, Oxides, Cobalt, Antimony, Couper, Asbestos, Alu-
minum, Blood-stone, Black Lead, Zaitre, etc.
The rarest chemical preparations made to order.

Van Nostrand’s General Catalogue
F

AMERICAN AND FOREIGN
SCIENTIFIC BOOKS.

REVISED TO JAN. 1,1870. NOW READY.
Embracing works on Architecture, Carpentry,Astrono-
my, Navigation, Shipbuilding, Chemistry, I’h losophy,
Mathematics, Engineering, Drawing, Painting, Photo-
graphy, Geology, Mineralogy, Minery, Military and Na-
val Sciences, etc., ¢te.
WITH A COMPLETE INDEX TO AUTHORS.
68 pages, 8vo, handsomely printed.
Sent by mail, postpaid, on receipt of 10 cents.
D. VAN NOSTRAND, Publisher and Importer,
Nos. 23 Murray st., and 27 Warren st.

XIDE OF MANGANESE—Superior qual-
n%y for making oxygen or chlorine. For sale by
J.78. & THOS. ELKINTON, %83 South 24 st., Philadelp hia

ILEE'S LIGHTNING FODDER CUTTER. |

"TAS NOT A COG WHEEL ON IT—
Warranted the BEsT, and to produce the best feed

from Corn Foader of any machine in the market. It
tears it all to a soft mass, leaving no sharp points on it.
Trial of machine given to prove what I assert to parties
wishing to purchase Territory. State or County rig..ts
forsale. Letters of inquiré.Ei(l)lclosing stamp, promptly

attended to. W.LEE, Patentee,
Bethlehem, Pa.
qEVVING MACHINE TOOLS—Consisting
%) of 8,4,and 6 spindle drillg, threc sizes screw ma-
chines, tapping machines, milling machines, cam cut-
ters, cutter grinders, 12 and 15-inch engine and speed
lathes. Also engine lathes,19 to 27-in.swing ; crank and
geared planers of several sizes; single-spindle drills;
planer cénters and chucks, and high-pressure water
power apparatus forrunning printing presses,blowing
organs, etc., ready for delivery by
THE PRATT & WHITNEY COMPANY,
Hartford, Conn.

New Yark Gty 0il Go,

116 MAIDEN LANE.

I ) G. KELLEY’S PATENT SPERM OIL,
e forallkindsof machinery. Price, $1 per gallon.

E. G. Kelley’s Refined Mecca or Rock 0Oil, 50 cents per
gallon. E. G. Kelley’s Patent Boiled Linseed Oil, 15
cents per gallon. K. G. Kelley’s Bojled Chemical Paing
0il, 50 cents a gallon. K. . Kelley’s High Test Silver-
Light, Astor _Kcrosene Oil, 50 cents per gallon. in
quarts, gallony, or 5 gallon cans or barrels (no _charge
for packages). E. G.Kelley’s Crystal Benzine, 20 cents
per gallon, in quarts, gallons, or § guallon cans or bbls.
no chargefor packages). Testimonials furnished,when
esired, b Eersons who have used the Oils for yeuars.
E.G. % CLLEY, Analytical and Consulting (‘hemist,

116 Maiden Lane, New York.

BOARDMAN, Lancaster, Pa.—Superior
® Patent Cork-cutting Machinery,dard-laid Twine
Cord, and Rope Machinery, with Pat. Stop & Condenser

Iron & Woodworking

Machinery Depot, New and Sccond-hand.
GEORGE L. CUMMINGS, 140 Center st.,, New York.

ENRY W. BULKLEY, ENGINEER,
Mechanical Designs, Detail DraY\vings, Estimates,

etc., 10 Broadway, New York.

OILER FELTING SAVES TWENTY-
five per eent of Fuel. JOHN ASHCROT'T,
tt 50 John st.. New York.

THE ANNULAR

SELF-ACTING WASH BOILER

AGREATLABOR-SAVING INVENTION.

Rev. J. H. RICKETT,
INVENTOR AND PATENTEE,

HIS WASH BOILER IS THE MOST

perfect arrangement ever invented for washing,
cleansing, and bleaching clothes by the action of boiling
suds and steam operating directly and powerfully upon
them. Itsupersedes the use of the washboard; washes
the clothes more thoroughly, and with less lak’)ormhan
any washing machine, and js a great saving of the wear
and tear of the clothes. It actually does what other
boilers have failed to accomplish. This can be praved
by hundreds of testimonials from persous who have
tested the boiler.

Persons desirous of investing m a paying invention
should try the boiler, and they will then appreciate its
suﬁ)erior qualities.

for State and County rights apply to Quinby & Co., 185
Chamhers street, New Yorlg; Pent, Goodnow & Co., 119
Milk street, Boston, Mass.; A. C. Griflin, 78 Trumbull st.,
Hartford, Conn.; G. H. Becker & Co., 482 N. Third st.,
Philadelphia, Pa.; C. Houghton, National Business Ex-
change, Buftalo, N.Y.; D.J. Powers, American Patent
Company, 162 Lake strcet, Chicago, Ill.

TRCULAR SAW MILLS, PLANERS

_) Matchers, etc. Prices Low. S, HEALD & SONS

Barre, Mass., make the Largest and Best Planer to be
found for the money. Send for circulars.

L.W.Pond’s New Tools.

JEW AND IMPROVED PATTERNS—

Lathes, Planers, Drills, Milling Machines, Boring
Mills, Gear and Bolt Cutters Punches and Shears for
iron. Dealer in

MACHINERY.

Works at Worcester, Mass, Oflice, 98 Liberty st., N. Y.
8. N. HARTWELL. General Adext.

COTTON AND WOOL

SHODDY PICKERS
Of the most approved English pattern, built by
RICHARD KITSON....covvviiiiinieinnnn Lowell, Mass.

CINCINNATI BRASS WORKS. — Engi
_J neers’ and Steam Fitters’ Brass Work. Best Quality
i F. LUNKENHEIMER, Prop'r,
Cincinnati, Ohio.

UPERIOR LATHES FOR HOE & RAKE
handles, chair rounds, etc., with patent sitachment
for null spindles and rolls for bedsteads. Also saw ar-
bors, and superior tools of all kinds for rake makers.
A.L.HENDERER & CO., Binghampton, N. Y.

fl‘IIE NOVELTY IRON WORKS

Have For Sale at their Shop,foot of East 12th st.,Lathes
Planers,andall kinds of Machines for manufacturing
Engines, Tools, etc,

atvery Low Prices.

© 1870 SCIENTIFIC AMERICAN, INC.

ATTERIES, CHEMICALS, AN MATE-

RIALS, in scts or single, with books of instruction
manufactured and sold by TIHOMAS HALY, Manufaetur-
ing Electrician, 19 Bromfield st., Boston, Mass., Illus-
trated catalogue sent iree on application.

TODD & RAFFERTY, Manufacturers and
R DEALERS IN MACHINERY,

Worlzs, Paterson, N. J.; Warcrooins, 10 Burclay st., N. Y

Boilers, Steam_ Pumps, Machinists® Toois. Also, Flax,

Hemp,Rope,and Oakum Machinery, Snow’s cind Judson’s

Governors, Wright’s pat.Variable Cut-ofl & other engines.

] VYOODBURY’S PATENT .
Planing and Maotehing

and Molding Machines,Gray & Wood’sPlaners,Self-oiling
Saw Arbhors, and other wood working machinery.
. WOODS, g‘JJ Libeity street, N, Y.;
Send for Circulars. 47 Sudbury street, Boston

TEAM AND WATER GAGES, STEAM
\_) Whistles, Gage Cocks, and Engincers’ Supplies.
16 tf JOHN ABHCROFT. 50 .lohn St., New Y ork.

THE WOODWARD STEAM-PUMP MAN

UFACTURING COMPANY, Manufacturers of the
Woodward Pat. Improved Safety Steam Punp and Fire
Engine, Steam,/Water,and Gas Filtings of @)l sinds. Also
Tealers in Wrought-iron Pipe, Boiler Tubes,ele. Holels

Churches,Factories,& Public Buildings,Hoented by Steam
Low Pressure.  Woodward Buiiding, 56 and 18 Center st.,
cor. ot Worth st, (formerly of 77 Be an <i,N.Y. Al

arties are hereby enntioned ag
Right of the ab ump. G. M.

V 2

]FOUL\‘ DERY FACING MILLS, 526 and
1 528 Kast 18th etreet, New Yorls, BOYD & PEASE
Proprietors. Office 508 East 18th strect, New York,
ianufacturers and Dealers in all kinds of

FOUNDERY FACINGS
of the best quality, and at the lowest rates. Sea Coal,
Mineral, Lehigh, Charcoal, Lead, Mixed Facings, etc.

st ir n'im:mj: the Pat.
YOODWARD, Pres’t

7 ATERPROOF PAPER FOR OUT, AND
and inside of buildings. C..J. FAY, Camden,N.J.

‘We would respectfully refer to some of the parties
we furnish with our Facings.

J.B. & W. W. Cornell, New York
Iron_Works, Newbureh, N, Y.; Cor St
Co., Provitence, R. L; Hinckley & Williams IronWorks,
Loston; Wason Manufucturing Co., Springficld, Mass.

ANTED—{~100,000 laboring men and
women to labor at their homes or travel, part
orall of the time. Will send a sumple to commence
with free. A. B. CLARK & CO.,
Pittshurgh, Pa.

Pembroke Bar Iron.
‘W[ANY USERS, for Special Work, are will-

ing to pay a small advanced price for a SUPERIOR

11y of Iron. Patronage is Invited for the Pem-

hroke Tron, which is delivered, in large or small quanti-

ties, in Poriland, Boston, New Haven, or New York.
WM. E. COFFIN & CO.,

103 State st., Boston, Mass.

BAG MACHINES—Having the very latest

_improvements,and superior to all otlier
and license, by SINN LY

73 Washington
feam Engine

CAMDEN

Tool and Tube Works,

Camden, N, J. Manufacturers ot Wrought Iron Tubé
Brass Work and Fittings, and all the most improved
TOOLS for Screwing, Cutting, and Fitting Pipe. Screw-
ing Machinesfor Pipe, of five different sizes. ’ipe Tongs,
Common and Adiustable; Pipe Cutters, Pipe Vises,Taps,
Reamers,Drills,Screwing Stocks,and Solid Dics. Peace’s
Patent. Serewing Stocks, with dies. No.1Screws Y, 3%,
Y. ¥ P]é)e. Price complete, $10. No.?2 Screws, 1, 14,13
2)'P1pe, 20. No.38both screws and cuts off, 24,3, 314,4,$65

CODWORTH PLANERS a SFECIALTY

—From new patterns of the most approved style
and workmanship. Wood-working Machinery generally.
Nos. 24 and 26 Central, corner Union street, Worcester
Mass.  Warercoms, 42 Cortlandt, sireet, New York.
WITHERRY. RUGE & RICHARDSON.

STOCKS, DIES, AND SCREW PLATES

Horton’s and other Chucks, JOHN A8 26 V8
John st., New York. A HCR’lng %
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Advertisements,

$1°60 per line. Engravingsmay head advertisements at
the same rate per line, by measurement, as the letter-
press.

IRON PATTERNS of every description tak-
en from wnoden ones and fitted up to order,  Send
eekskill, N. Y.

RON PLANERS, ENGINE LATHES,

Drills, and other+Machinists’ Tools, of Superior Qual-
ity, on hand and flnishing. Forsale Low. For Descri
tion and Price, address NEW HAVEN MANUFACTU
ING CO.,New Haven, Conn. 5 tf o8

forcirularto Wm. T. Ormston & Co., ¥

ALL, BLACGK & (0.

Nos. 565 and 567 BROADWAY,

Offer an Unequaled Assortment ot
JURGENSEN, NARDINE. JACOT,
SALTZMAN, NICOUD, GERARD,
FRODSHAM, PEARDON, GORDING,
RUGENSTEIN, HARRISON, TAYLOR.
ALSO, A FULL LINE OF AMERICAN

WATCHES,

At the Lowest Price.

RON-FRAME GANG MILLS—
Require no Millwright Work to set them up. Man-

utactured by
SNYDER BROTHERS,
villiamsport, Pa.

RARE BARGAIN'!
) I will sell_for $15,000 my splendid property—one
square from the Union Depot.inthe very Center of the
growing Uity of Indianapolis, Ind. It consists of fine
Brick Residence, 7 rooms, cellar, wall cistern, stable,
etc., on one side of 1ot (72 by 154 feet) and Brick Shop on
the otherside of lot. Shop 30x80 fcet, basement under
the whole. A new 20-horse Engine and Boiler. A large
amount of Shafting, Belting, etc.. all New and in Good

Order, and richly worch §20.00. 2 ddress

LOUIS KOLB,
Nos. 17 and 23 East South st.,

Indianapolis, Ind.

ATIONAL WAGES TABLES—
; Showing at a glance any wages from §1 to 37, by
hour, day, or week, from haltf an hour to four weeks
Half bound, 50 cents; cloth, i5 cents; Roan Tuck, $1.
Sent by mail on receipt of Price. Address NELSOX
ROW, Publisher, 25 and 30 W. Broadway.

To Hardware Dealers.
THE Tanite Co.’s OIL STONES, carefully

made from Tanite and Emery, are Superior to any
natural stone. Liberal disconnt to the traae. For circu-

lars address
THE TANITE CO.,
Stroudsburg, Monroe Co., Pa.

THE TANITE EMERY WHEEL.

Forcirculars address as above.

The Commercial Awency Register

FOR 1870, PUBLISHED BY

McKillop,Sprague & Co

37 Park Row,New York. Ready for Delivery since 15th.

Examination of the work will demonstrate its great
superiority. The number of names i largely increased.

BanKers, Merchants, and Manufacturers will findin it
some 500,000 business men and firms, each one of which
has been rated with the greatest care, not republished
tfrom the last issue. This renders the book a Counting
Room Necessity.

The Publishers confidently challenge comparison of
the Register with any other work of a similar character.

GREAT ECONOMY IN

WATER POWLELR.

EFFEL’S
DOUBLE __TURBINE WATER
WHEEL.—Best Wheel in Existence.—
Manufactured by
; AS. LEFFEL & CO.
fyat Springtield, Ohio, and New
¢ Conn,
.  New Illustrated Pam&]nlet for 1869 sent
= tree_on aPplication. e will warrant
Lada  our Wheel to give a Higher per centage
of Pewer than any wlheel tested at Lowell. 0818 eOW

UROPEAN PATENTS.—

HANDEL, MOORE & CO., Consulting Engineers,
Negotiate the sale of European Patents. One of the firm
is now in Europe, negotiating the sale of several val-
uable patents. None but first-class patents taken. Me-
chanical ones preferred. Pecuniary assistance givento
Inventors to take out European Patents upon meritn-
rious articles, H.M. & Co.also undertake to establish
agencies for American Manufactures. References A, 1.
Address Postoflice Box 5669, er 95 and 97 Liberty st., N.Y

i«Iaver.

ICHARDSON, MERIAM & CO.,
. Manufacturers of the latest improved Patent Dan
iels’ and Woodworth I’laning Machines, Matching, Sash
and molding, Tenoning, Mortising, Boring, Shapiug Ver-
tical and Circular Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma-
chines, Spoke and Wood Turnin% Lathes,and various
other kinds ot Wood-working Mac hinery. Catalogues
and price lists sent on application. Manufactory, Wor-

cester. Ma-s, Warehouse. 07 Liberty st..New York. 17 t
Machinery.

OTIS BROTHERS & CO.

NO. 809 BROADWAY. NEW YORK.

RIGGS’ 1I PREVENTS

i Rust, Tarnish,ete

BELMONTLE OIL '
150 Front Street, New York.
OTICE.—E) Manufacturers of Small

_Hardware and Tools. Please send Price List and
description of thelgoods you manufacture to
TUCKER & APPLETON, Boston, Mass.

PTICAL AND MATHEMATICAL IN-
STRUMENTS. Optical Catalogue s-nt for Ten
cents. Mathematical Instrument Catalogue sent for
Ten cents. W. Y. MCALLISTER,
128 Chestnut st., Philadelphia, Pa.

UERK’S WATCHMAN’S TIME DE-

TECTOR. — Important for all large Corporations
and Manufacturing concerns — capable of controlling
Wwith the utmost accuracy the motion of a watchman or
gutrolman, as the same reaches different stations of his

eat, Sendfora Circular, J.E.
- P. 0.Box 1,057, Boston, Mass.
N. B.—1'his detector is covered by two U. S. patents,
Parties using or selling these instruments without autho-
sty from me willbe dealt with according to law.

9 SAFETY HOISTING

ROOT’S WROUGHT IRON SECTIONAL

Safety Boiler.

Composed of best Wrought Iron Thhes, tested to 500
pounds; no large sheet iron, shell or thin cast iron to
explode. Absolutely safe, economical, durshle, and ef-
ficient. Send for pamphlet. Also, Steam Engines.Steam
Pumps, etc. STEAM EXNGINE CO.,

95 and 97 Liberty st., New York.

REPEATING  FIRE-ARNS

OR SALE, viz:—
5,000 Winchester Repeating Muskets.
5,000 ‘. “ Carbines,

“

B “ Sporting Rifles.
2,000 Spencer “ Muskets.
30,008 “ o Carbings.

0 “ Sporting, Rifles.
2.000 Joslyn Single Breech-loading Carbines.
Metallic Cartridges ol all sizes, by,

WINCHESTER REPKATING ARMS CO.,
New Haven, Conn.

TEAM, BLAST, AND VACUUM GAGES.
Prices greatly reduced. Only reliable STANDARD
Mercury Gage known, PHILIP 8. JUSTICE,
14 N. oth st , Philadelphia. 42 Qliff st., New York.

H. B. Smith’s

PAT. AVOOD-WORKING MACHINERY,

Molding, Mortising, Tenoning, Resawing, and Plan-
ing Machines, warranted to he the best in use, and to
give satisfaction or be returned within thir}txy days. *

Address H. B. SMITH,
Smithville. Bur. Co. N.J

AGRICULTURAL, AND

ORTABLE,
STATIONARY

Steam Engines.

Excelled by None~-Equaled by Few in Merits
of Efliciency, Economy, and Perfection.

Our PORTABLE ENGINE, mounted on LOCOMOTIVE
BOILER, having the fire box and ash pit entirely sur-
rounded by water space, is set upon legs and timbers;
occupics littleroom'; needs no brick work; issuitable
“for use in any place where power is required—in_Mills,
Shops. Founderies,or Printing Rooms,or in Stock Barns,
for grinding, cutting, and steaming food for stock.

The AGRICULTURAL ENGINE, supplied with Loco-
MOTIVE BOILER, is mounted on wheels, with pole for at-
taching horses for moving from place to place is sui-
able for Grain Thrasbing, Corn Shelling, Wood and
Shingle Sawing, etc.

The STATIONARY ENGINE is complete, with Gov-
ERNOR, PuMp, and HEATER, with connections firted.

Circulars, with descriptions and prices. furnished on
application to A.N. WOOD & N
Eaton, Madison county, N. Y.

CHAMPLIN & POST,
47 South Wells Street, Chicago.

ENERAL AGENTS FOR THE WEST
and South forthe Tanite Co.’s Emery Wheels and
the New York Tap and Die Co.

ORTABLE STEAM ENGINES, COMBIN

. ing the maximum of efficiency, durability and econ-
omy, with the minimum of weight and priee. They are
widely and favorably known, more than ‘750 being in
use. -All warranted satisfactory or no sale. Descriptive
circularssent on application. Address

J C HOADLEY & CO Lawrence ,Mass

ODELS, PATTERNS, EXPERIMENTAL,

sad other machinery, Models for the Patent Office
built to order by HOLSKE MACHINE CO., Nos. 5.8, 530
an 1532 Water st., near Jefferson. Refer to SCIENTIFIO
AMERICAN office. 14 tf

2d-Hand Machinery

OR SALE—viz :—

50 Milling Machines, Index and _Universal Milling
Machines, Horizontal Milling and Drilling Machines,
Drill Presees.Hand and Power Lathes, Edging Machines,
Drops and Punch Presses, Screw Machines, etc., etc.,
1000 feet of 138-16 Shafting, with Hﬂng(-rs and Pulleys,

O. F. WINCHESTER,

etc., etc., by
’ ! New Haven, Conn.

WIRE ROPLE.

Manufactured by
JOHN A. ROEBLING’S SONS,

Trenton N. J.

h’OR Inclined Planes, Standing Ship Rigging

Bridges,Ferries,Stays or Guys on Derricks & Cranes
Tiller Ropes, Sash Cords of Co*)per and Iron, Lightning
Conductors of Copper. Special attention riven to hoist-
ng rope of all kinds for Mines and Elevators. Apply for
circular, giving price and other information. Send for
pamphlet on Transmission of Power by Wire Ropes.

AT. SOLID EMERY WHEELS AND OIL
STONES, for Brass and Iron Work, Saw Mills, and
Edge Tools. Northampton Emery Wheel Co.,Leeds,Mass.

Exceisior Lubricator

For Cylinders of Engines. The most durable and best
oil cuxa]manufactured byB. E. LEIMAN, Lehigh Valley

Brass Works. Bethlehem ,Pa. Send for dese’ive cireular
London............... ..... 48 Cannon street,
KOHNSTAMM,

Manufacturer ot

"ULTRAMARINE

And Importer of English, French, and Germau, Colors
Paints, and Artists’ Materials, Bronzes.and Metals. No.§
Tryox Row, New York, opposite City Ha...

CARVALHO’S
Steam Swuper-Heater,

Saves fuel, and supplies Dy Steam for Heating, Boiling,
ete. HENRY W. BULILEY, Engineor.10 hron Way,N.Y.

RENCH BAND SAW MACHINES,SAWS,
Taper Files, etc., Machines for Scroll, Re-sawing,
and Log ; Mongin & Co.’s Band Saw Blades, all Sizes,on
hand and made to order.
All Stﬁes of Band Saw Machines n operation at Ma
hogany Mill, 10th st., E. R.
GEORGE GUEUTAL,
Sole Agent for the 17. 8..39 West 4th st.. N. Y.

ATHE CHUCKS—HORTON’S PATENT
—from 410 36 inches. Also for car wheels. Addrest
E. HORTON & SON Windsor Locks Conn

INEGAR.—How Made from Cider, Wine,
Molasses, or Sorghnm in 10 hours, without using
drugs. For circulars, address F. 1. SAGE

Vinegar Maker, Cromwell Conn.

BALL & CO., Worcester, Mass., Manu
LU e facturers ot Woodworth’s, Daniel’s, and Dimen-
gion Planers; Mgldlnff, Matching, Tenoning, Mortising
Shaping, and Boring Machines; gcroll Saws, Re-Sawing,
Hand Boring, Woo Turningwaathes and a variety o1
other Machines for Working Wood. Also, the best Rat-

Sona for achines in the

ent Door;Hub, and Rail Car Mortising

world. our Illustrated Catal .
RICHAKD BALL, shrate E.EPE. (I)E;ESYI‘ED

Horsford’s

Bread Preparation.
HE ONLY “BAKING POWDER” RE-

commended by Scientific Men. Made under per
sonal supervision ot Prof. Horsford, of Harvard Univer-
sity. Restores to fine flour the Phosphates. Refer to
S. H. Wales, Scientific American; Dr. Fordyce Barker;
Dr. John H, Griscom; Dr. Wm. A..Hammond (late Sur-
eon Gen. U. 8. Army), Prof. R. O .Doremus, all of New
ork; Prof. J.C.Booth, Prof.S. H. Dickson, Philadel-
phi?,fetc. Liebig & Horsford’s Essay on Bread Making
sent free.
WILSON, LOCKWOOD, EVERETT &_ CO.,
201 Fulton st., New York, G eneral Agents.

Oak Lcather Belting.

Manufactured by CHAS. A. SCHIEREN, 9 Gold st., N.Y.

r
BOFFALO:N.

Lleynolds’
Turbine Water Wheels,

No Complex, Duplex, or Triplex
complications. All such are costly,
perishable, easily clogged, inaccessi-
ble. Mill Gearing, Shafting,and Pui-
leys. Send for Illustrated Pamphlet

GEORGE TALLCOT,
96 Liberty st., New York.

Philadelphia

g~ T V. Carpenter, Advertising Agent.
hereafter, Box 778, New York city.

HARRISON

SAFETY

BOILER.

First-Class Medal World’s Fair, London, 1862.
First-Class Medal, American Instirute Fair, New York,
October, 1869, for safety, econemy of space, and economy

of tuel.
400-H, P. AT A.T. STEWART’S,
437-H. P. AT JERSEY CITY SUGAX REFINERY, and
over 1,000 boilers in other places.
Earrison Boiler Works, Philadelphia,

John A. Coleman, Ag’t,

49 Murray st, N. Y., and 36 Kilby st., Boston.

S Q ‘ ‘TS EVERY DESCRIPTION

o Guaranteed under a forfeiture ot

$1000, tocut the most lumber with the least expense
.

Henry Disston & Son,

PHILADELPHIA. Special attention ﬁald to our newstyle

Circular, Belt, Cross-cut, Mill, and Hack Saws. Orders
received from England, Ireland, and the Continent.

Advertisements.

Address

.
Agents! Read This!

E WILL PAY AGENTS A SALARY

of 820 per week and expenseg, or allow a Jarge

commissi~e  to sell our new and wonderful inventions.
Address M. WAGNER & CO., Marsghall, Mich,

Factory, Trenton, N.J.. _..Utice, No,*& Jacob st., N. ¥
=¥~ Branch Ofiice for Paciflc (}oast, No. 606 Frontst
San Francisco, Cal.

I ‘OR Family Use—simple, cheap. reliable.

Knits everything. AGENTS WANTED. Circular
and sample stocﬁing FREE. Address HINKLEY KNIT-
TING MACHINE CO., Bath, Me., or 176 Broadway, X.Y.

OLID EMERY WHEELS

are guaranteed superior to any
now in the market, and sent out on

BADE MARK.

\ trial,
§ Price list upon application.
UNION STONE (CO.,

82 Pemberton Square,
Boston, Mass.

ILICATE OF SODA, IN ITS VARIOUS

\.) forms, manufactured as a epecialty, by Philadelphia
Quartz Co., 783 South 2d st., Philadeiphia, Pa.

IIHI [L17ToL WROUGHT

ON:_
rl‘l:lh‘ Union tron Mills, f1twspurgh, Pa. ‘Lhe

‘BEAMS & G/RDERS
attention of Engineers and Architects is called to

our improved Wrought-iron Beams and Girders (patent-
ed), in which the compound welds between the stem and
ﬂan(f:es, which have proved soobjectionable in the old
mode of manufacturing, are entirely avoided, we are
repared to furnish all sizes at_terms as favorable as can
e obtained elsewhere. For descrintive lithograph ad-
dressthe Union Iron Mills, Pittsburgh, Pa.

Cotton Seed Oil Mills.

BUILT by Contract,or otherwise. For Esti-
mates and Machinery apply to Oil Machinery Man-
utacturing Co. of N. Y. city, Y6 Liberty st. P.O. Box 1183.

HINGLE AND HEADING MACHINE—

Trevor & Co.’s Improved. The Simplest and Best
in use. Also, Shingle, Hexding. and Stave Jointers
Stave Cutters, Equalizers, Heading Turners, Planers
etc. Address TREVOR & CO,, Lockport, N. Y.

A DAY TO MALE AND FEMALE

Aﬁems to introduce the BUCKEYE $20 SHUT-

TLE SLWING MACHINES. Stitch alike on both sides

and is the only LICENSED SHUTTLE MACHINE

sold in the United states for less than $40. All others

are infringements,and the seller and user are liable to

prosecution and imprisonnment. Outfit tree. Address
W. A. HENDERSON & CO., Cleveland, Ohio.

SENT FREE!

M. OKEEFE," SON & CO.S

SEED CATALOGUE

AND GUIDE TO THE

FLOWER AND VEGETABLE
GARDEN, FOR 1870.

Published in January. Every lover of flowers wishin,
this new and valuable work, free of charge,should ad-
dress immediately M. O'KEEFE, SON & CO.,Ellwanger
& Barry’s Block, Rochester, N. Y.

OODWORTH PLANERS—§125 & $150,
and Planers and Matchers $350. Send for circu-
lar to 8. C. HILLS, 12 Platt st., New York. 2t b

ILICATE OF SODA AND POTASH,AND
SOLUBLE GLASS3, Manufactured by
L. & J. W. FEUCHT WANGER, 55 Cedar st.,N.Y.

EW ROTARY HYDRAULIC GOVERN-
OR FOR WATER WHEELS—Operates the whole
gatein twelve seconds; ives toiron wheels a perfection
of speed unexceled by the best st>am engine; is inval-
uable on bresst wheels; will instartly co:.trol all wheels
under the largest variations ot labor. SILVERMEDAL
awarded by the American Insti ute and Mass. Char.
Mecharic Association. Entire sarisfaction gnaranteed.
Send for circular. GILLESPIE GOVELRNOR CO.,
19 John strcet, Boston.

MERRICK & SONS,

. PATENT
] \Safety Hoist
b ACCIDENTS

Caused by DBreaking of
Hoisting Ropes,
Absolutely Prevented.
Address

MERRICK & SONS,

1430 Washington avenue,
Philadelphia, Pa.

WOODWORTH AND e et

FARRAR PLANERSS ™®ifisten.

ALVANO PLASTIC IRON—
For Bank Note Printing, Books, Engravings, etc
Patent Rights for sale by
C. M.CLAY & CO.,

No.45 Liberty st. Box 4950.
UNION

Spoke Works.

POKES, HUBS, RIMS and Plow Handles.

All goods warranted seasoned and of the best quali-
ty. JOHN G.DAVIS & SON,
Southwest cor. of Leopard and Otter sts., Philadelphia

ILLUSTRATED CAT-

alogue of P. 8, STUBS’ Tools and Files,Twist Drills and

Chucks, Screw Plates and Taps. Machine Serews, Emery

‘Wheels, Foot Lathes, etc. GOODNOW & WIGHTMAN
26 eowtf <3 Cornhill, Bosten.

FOR SALE AT A BARGAIN.
A Babcock & Wilcox

ENGINE,
16-in. cylinder, 42-in. stroke. NEARLY NEw. The above
Engine is to be taken out and replaced by a CORLISS
En%rine# built by WILLIAM A. HARKIS, Providence
R.I. New York office,49 Murray st.

PARKER POWER PRESSES.

Wood Tools, etc.,at

Are what are universally known as the

“FOWLER PRESS,

improved,and are without @ rwal as regards strength and
durability, combined with delicacy of adjustment of the
Punch. NOTICE is hereby given that the

STILES POWER PRESS
Is a direct INFRINGEMENT OF OUR PATENT dated April
17, 1855, and reissued Aug. 24, 1869, and ALL PARTIES are
hereby CAUTIONED against BUYING OR USING said
presses WITHOUT OUR PERMISSION.
PARKER BROTHUKRS,
West Meriden, Conn,
New York office with CHAS. PARKER, 27 Beekman st.

HE BEST PUNCHING PRESSES ARE
made by the Inventor and Patentee of the famous
Eccentric Adjustment. Infringements upon said Patent
will be severely dealt with. N. C. STILES,
Middletown, Conn.

SHCROFT'S LOW-WATER DETECTOR
will insure your Boiler againstexplosion. JOHN
ASHCROFT, 50 John &t., New York. 16 tf

ROUGHT-Iron Pipe for Steam, Gas, and
Water; Brass Globe Valves and Stogs Cocks, Iron
Fittings, etc. =~ JOHN ASHCROFT .50 John St.,N. ¥.

ECOND-HAND MACHINERY.—S8end for
Schedule of 2d-hand Steam Engine and Boilers.
dress WASHINGTON IRON WORKS

Newburgh, N.Y.

© 1870 SCIENTIFIC AMERICAN, INC.

Niagara Steam Pump.

CHAS. B. HARDICK,
No. 9 Adams st., Broeklyrn N.Y





