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IMPROVED SUGAR EVAPORATING APPARATUS,

The sugar evaporating apparatus illustrated in our engrav-
ings was patented through the Scientific American Patent
Agency, July 2,1872, for José Guardiola, of Chocold, Guate-
mala. We have wlready placed before our readers other in-
ventions emanating from the same source, and expect ere
long to present them with still further evidence of Mr. Guar-
diola’s skill in devising means for the development of Cen-
tral American and other produe.tlons.

The present invention relates to a novel form of evapora-

tor and an impreved means of rapidly and effectually defe-
cating sugar juice. Its essential features are shown in Fig.
1, which represents
one form of the ap-
paratus. In tkLis
form two evaporat.
inghelices areused
in combination
with a receiver qr.
defecator and two
evaporating pans,
all of which are
heated by the fur-
nace shown in the
figure, part of the
ground in which ig
broken away under
the first pan in or-
der to show the
flue which con.
nects the furnace
with the chimney.

The peculiar con-
struction of the
evaporating helixz
will be better un-
derstood on refer-’
ence to Fig. 2,
whichisa top view
of the same, and to
Fig. 8 where it is
shown in vertical
central section. The material is metal, and it is made so as
to form a spiral channel, which descends gradually as it in-
creaces its distance fromthe center. The center, which is
of course the highest part, consists of a vertical tube into
which the juice is received and which is shown in detail
in Fig. 5. It will be seen that the open side of the tube is
provided with a gate, which is raised or lowered by a rack
and pinion. By the adjustment of this gate the flow of juice
into the spiral channel is regulated. The outer rim of the
channel, throughout its entire length, iz made so as to form
a vertical wall with an outwardly projecting horizontal
flange, which latter ig terminated by an upwardly projecting
lip; the construction is fully shown in the sectional view,
Fig. 4, where A is the bed of the channel, and B is the outer
rim,

The horizontal flange 1s perforatad, as represented, and
acte as a skimmer; for when the juice, in its downward pass-
age through the charnel, boils over the vertical wall, it is
thrown upon the flange, u;on the surface of which the im-
purities are retained, while the purified juice falls through
the holes into a lower part of the channel. Alorg the lowest
convolation the flange is not perforated, thereby preventing
the lateral discharge of the juice forobvious reasons.

The operation is as follows: The cane, beet, or sorghum
juice passes from the mill in which it was made into steam
defecators of ordinary construction, and is then elevated to
and passed through suitable filters, whence it~ flyws into a
vat. From this vat, by proper connectlons, it is drawn into
the central tubes of the two helix evaporators and skimmers
geen in Fig, 1. [t passes from them into the reseiver or de.

} fevator, which is placed beiween them and the first pan. By

means of a faucet in thereceiver and a trough, both of which
are shown in the engraving, it is thence conduc:ed into either
of the two evaporating paus, whera it is brought to a densi.
ty of from 23° t0-30° Baum }, and rendered fit for the vacuum

pan or other process. By means of the crane and dipper, as

GUARDIOLA’S SUGAR EVAPGRATING APPARATUS.

delineated, the sirup is removed from the pans and de posited
in a tank for final treatment.

A separate furnace may be placed under each helix, with
the flues meeting under the defecator, or a single furnace can
be used under both. It is not necessary to employ two heli-
ces, as one alone would answer,though in that case the spiral
channel of the one would have to be proportionately elon-
gated. Various modifications of the helices, etc., are em
braced by Mr. Guardiola’s patent which also includes the in-
troduction of a box into the bridge of the furnace for the
production of hot air, should it be required for any purpose.

A large quantity of the water contained in the juice igeva-
porated while it is passing through the helix, and the sirup
which comes out is comparatively pure. It takes but a few
minutes for its passage and proper evaporation,and it is
stated that the yield is greater and the quality better than in
any other apparatus used for the same purpose. A boy with
a rag or brush keeps the skimmer clean, and that is all the
attention that part of the process requires.

Further information may be obtained by addressing Mr.
Guardiola, care of Ribon and Mufioz, 63 Pine street, New
Yok, or care of J. C. Merrill & Co., 204 California street, San
Francisco, Cal.

—_—————— ——————
The Drive Well.

The Hutchinson (Kansas) News says that a novel but
highly successful expedient has been adopted by Mr. Criley,
superintendemnt of construction of the Atchison, T'opeka,and
Santa Fé Railroad Company, for supplying his boarding
trains and track layers with pure cold water. Providing
himgelf with three drive wells, he placed one at the end o
the track and the others along the line in advance, one mile
apart. An experienced well driver was obtained in Hutchin.
son, and he contracted to take up, carry forward, and drive
again two pumps per day,remeving one after the morning’s
supply was obtained at the boarding train and carrying v
forward one mile beyond the farthest pump. After dinner,
for which the train moves forward one mile to the next
pump, this pump is carried forward again to the front; and
thus the men are constantly and cheaply supplied with fresh
water. Excepting a few miles of the line beyond Cow
Creek, one hundred miles west of Hutchinson, where the
road leaves the valley and cuts off a bend in the Arkansas,
striking it at Fort Dodge again, the pumps can be driven all
the way to the State line, a distance of 280 miles. What
other railroad line in the world can boast of a similar advan-
tage, and where else is there so long a row of pumps?
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Rallroad Progress.===That is what is the DMatter
with Iron.

The building of railroads in the United States is one of
those marvels of the sprightlier phase of civilization de-
veloped on this continent which it estounds one to contem-
plate. There are now in that country 60,000 miles of lines
built at a total estimated cost of $3,000,000,000, being on the
average $30,000 a mile. To this immense aggregate, new
lines are being added at the rate of eight or nine thousand
miles anuually. The new constructions last year are estima-
ted by Mr. Poor—the author of a series of valuable statisti-
cal volumes on this subject—to have cost $275.000,000.

It would be inte-
resting to know—
though we shall
never know—how
far these would
have contributed
to promote the set-
tlement of the Uni-
ted States, and to
cauge the increase
of 25 to 35 per
cent, each decade
in the total popu-
lation of that coun
try.

Instead of being
compelled to seek
a charter from Le-
gislature, as isthe
case in this coun -
try, nearly all of
the States permit
the formation of
railroad companies
under a general
act, so that any

. body of men, of the
requisite number,
upon filing articles
of asrociation with

the proper State officers, become a corporation, and are in.
vested with full authority to comstruct a railroad upon any
route they may select. This is giving full effect to the law
of competition; and loose as such a statute appears, it seems
to have operated so satisfactorily that nearly all of the
States, one after the other, have adopted it. It is claimed
on behalf of this plan that the fear of competition isalways
before the eyes of railroad owners, who, therefore, are the
more careful not to use their position so as too flagrantly to
damage the interests of the public.

In any light that it is possible to view the subject,it will
be seen that the American railroads have been a most profit-
able investment. This might be abundantly established by
citing the incidental advantages arising from them; they
give an immense demand for labor—the uneducated labor

which usually emigrates in the greatest quantities; supply
an immense carrying trade in materials and supplies; open
up the wilderness for settlement, and thus attract population
and all the concomitants of civilization; increase the value
of property, and so by spreading taxation over a wider field
lessen greatly its pressure upon individuals. By all these and
many more considerations, it might be demonstrated be-
yonda doubt that these works give a handsome aggregate
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though indirect return on their outlay. But it is not neces
gary to prove by this class of arguments how profitable is
the investment of three hundred millions in American rail-
ways. In 1871,the 60,000 miles oflines earned $455,000,000,
or at therate of $7,500 per mile. Taking the estimated cost
at $50,000, we find that the lines earned a sum equal to 15
per cent per annum on their cost. If we assume the work-
ing expenses to be 50 per cent, then the average dividend
paid on the capital invested would be 74 per cent per an-
num. But the financial prospect is even better than these
figures indicate. Every year the traffic is rapidly increasing ;
in the decade from 1861 to 1871 the tunnage carried increased
at no less a rate than 33 per cent per annum. And it is from
tunnage that two thirds of the entire receipts are derived.

After the figuresthat we have given above, it will scarcely
be necessary to ask: What is the matter with the iron mar-
ket? Every car shop, rolling mill, and forge in the States is
calling out for supplies which reach them too slowly tokeep
up with the demand. Russia is addiny lzrgely to her lines
every year; France is replacing those lost by the war and
building new ones. Canada’s ennual bill for railroad iron
is beginning to agsume considerable proportions ; some other
countries swell largely the demand, so that the question,
« What is the matter with iron?” is pretty satisfactorily an-
swered.

prISS———C S

+ o
Recent Decisions by the Commissioner of Patents.

IMPORTANT DECISION IN RELATION TO THE RENEWAL OF
APPLICATIONS UNDER THE ACT OF JULY 8, 1870.—REJECT-
ED APPLICATIONS, NO MATTER HOW OLD, MAY NOW BE RE-
VIVED.

Gordon.—Telegraph Wire—Appeal.

LEGGETT, Commissioner: L
This invention consists in inclosing a telegraph wirein a

non-conducting covering formed of strands of fibrous mate-
rial, saturated, if desired, with non-conducting substance,
the strands being *laid up,” as in rope making, and the
whole coated with gutta-percha, the objects being to
strengthen and insulate the wire, and at the same time leave
it flexible. The claims are first, the described method of insu-
lating ; second, the employment of fibrous strands *laid up”
to give longitudinal strength; and, third, in such a cable,
the use of gutta percha as an insulating substance.

The original application was filed by the inventor, Wm.
Gordon, May 13, 1848, and was once rejected the same year.
In 1863, his administrator, the present applicant, filed an
amended specification and claim, which was rejected by all
the tribunals of the Office and finally, on appeal to Judge
Cartter of the Supreme Court of the District of Columbia,
June 1,18066, for want of novelty. Under the act of July 8,
1870, the present application was filed, which has been twice
rejected by the Principal Examiner upon references, and ap-
pealed to the board

A majority of the board take the ground that, so far as the
Office is concerned, the question raised by the present appli-
cation is res adjudicata, and they affirm the decision of the
Primary Examiner pro forma, in order that, if the case is to
be reconsidered at all, it may be by the tribunal which ren-
dered the final decision against it. The minority opinion ig
that the question presented on appead is a proper one for the
board under the act of 1870,and it proceeds to consider the
references and decides them insufficient, The majority of
the board assume that the present claims are substantially
those of the application of 1863, rejected by Judge Cartter,
but those claims are missing from the record. .

The argument of applicant denies that this case is 7¢s ad-
judicate, and asserts that it isa new case, and must stand
upon its merits; that the strict rules of courts should notbe
followed by the Office; but even’'if they are, a subordinate
tribunal may send a question a second time before an appel-
late tribunal when an error has been committed, as in this
case. On the supposition that the present claims are sub-
stantially those rejected on appeal, the references are re-
viewed to show that they are impertinent,and a brief review
of the old law is submitted showing that the practice has
been to rehear applications after rejection. The question for
the Commissioner seems to be simply whether an application
filed and rejected in 1848, renewed in 1863, and rejected for
want of novelty on appeal to the court in 1866, can be re-
newed and treated on its merits by the Office under the act
of 1870; and if not, then whether it should be rejected pro
Jorma and allowed to go to the court. The Examiner as-
sumes the former, and the board, the latter.

The language of the act of 1870 is, that—

o O it ApplIcans Shal haTs Six TORIRG Brom tho dace

of such passage to renew this application or to file a new one.”

This language is broad. It places no limitation upon the
signification of the word “rejected,” which makes it neces-
sary or proper for the Commissioner to inquire when or at
what stage of proceedings a rejection occurred, whether in
or out of the Office.

All renewed applications are, in one sense, res adjudicata,
and it was to reach adjudicated cases and provide a remedy
that the law was enacted. I seeno ground for the action of
the board in rejecting this application pro forma.

It is properly before the Office for action upon its merits,
and should be so considered by the board.

The case is ordered to be returned to the board for such
examination.

Farrow.—Thill coupling —Appeal from the decision of the
principal examiner, who held that every element that enters
into the construction of a device must be mentioned in the
claim.

Overruled by the Acting Commissioner, Thatcher,

Hammond.—Swaging Drop.—The applicant, in his appeal
from the Primary Examiner to the Examiners-in.Chief, in-
troduces several important amendments to his claims. Held
by the Acting Commissioner that rule 43 precludes all
amendments after the case leaves the Primary Examiner, ex-
cept as provided by rule 81.

McDougal vs. Eames and Seely.—Carbolic Compounds.—In-
terference.—Decision of the board of Ezaminers-in-Chief re-
versed and priority of invention awarded to Eames and See-
ly. In this case, Commissioner Leggett says: “ McDougal’s
patent of 1867, so far as it describes a soap, ought never to
have been grantedwithout an interference with the patent of
Eamegs and Seely, which was issued on the very day that

McDougal’s application was filed. A little more care, upon
the part of the Examiner at that time, would have saved the
Office from a great amount of vexatious labor, and the par-
ties from thousands of dollars of needless expense.:

Butterfield.—Imitation button and button hole for leather
work.—Decision of the Primary Examiner overruled. Held
by the Commissioner:—¢ A device which is cheaper and more
durable, although its novel feature is for ornamentation, is
patentable as an article of manufacture when intended as a
substitute for an article both useful and ornamental.”

McCOlellan.—Farebox for cars.—Appeal from the Primary
Examiner, who held that the words “ or their equivalents ”
must be erased from the claim. Decision of the Examiner
overruled by the Acting Commissioner, Thatcher.

Allen.— Tube Joint.— Eatension.—Held by the Acting Com-
missioner that any new matter found in the reissued specifi-
cation was improperly allowed, and must be stricken out be-
fore an extension can be granted.

Corban.—Spring for wateh cases.—Appeal.—The Board of
Examiners-in-Chief being unable to perceive the novel and
useful points in this case, Commissioner Leggett, on appeal,
comes to the rescue, points out the patentable features, re-
verses the decision of the Board, and orders a patent to issue.

Packer—Hand Drill.—Extension.—Held by the Acting
Commissioner, Thatcher, that where a patent has been reis-
sued by the patentee, the application for extension must be
made upon the reissued patent and not upon the original pa-
tent.

——
A New Steam Street Car.

The Utica Herald gives the following account of the recent
trial of a new steam street car at Ilion, N, Y.:

This car appeared at the first glance to differ not at all
from the ordinary street car. Closer ingpection revealed the
fact that one platform was a trifle longer than the other, and
could not be gained from the inside of the car. In the space
ordinarily used as a doorway stood the compact boiler and
engine. All the machinery does not occupy more space than
an ordinary, modern base-burning parlor stove of the larger
gize, and does net use one foot of passenger room, The en-
gineer stands upon the platform, occupying the place of the
driver.

The engine, perfected by William Baxter and now in use
at Ilion, is made on the principle of the English compound
engine, in use an ocean steamers. It hastwo cylinders, and
drives the car by direct crank connection without any inter-
mediate mechanism. The steam is admitted from the boiler
to the first cylinder, which is smaller than the other and
which is, in fact, a “ high pressure” cylinder. It escapes from
this to a chamber formed by a jacket around the boiler,where
it is superheated, and then it is used in the larger cylinder.
As it finally escapes, it is reduced to about atmospheric pres-
gure. By this means the entire force of the heat isused, and
economy of fuel as well as of space for the boiler is obtained.
The engine is arranged to consume its smoke, and with the
low pressure of the exhaust both soot and noise are avoided.
The engine, ag ordinarily run, is a five:horse power engine,
and will take a load of thirty or more passengers over a rea-
gonably level track at the rate of fifteen miles an hour, at
least. The engineer can instantly and at pleasure throw
the steam from the boiler directly into both cylinders, and
give his engine, for the time, twenty-five horse power. It
thus takes its load easily, and not without retarding its speed,
up grades of four hundred feet to the mile, It is,in fact,a
five horse power engine, with power to increase its power
five times, without stop and without loss of speed. Having
no gearing, cogs, or intermediate mechanism between the en-
gine and the crank of the drive wheel, there is comparative-
ly no danger from disarrangement in that quarter. The
outer jacket of the boiler ig shut in from the body of the car
by a wooden screen through which no heat passes at any
time. The exhaust in the summer goes under the car. In
the winter it is taken through the car by pipes, which give
give moderate but equal temperature to the atmosphere.
Mr. Baxter has embodied in this engine another feature, by
which the objections to reversing the engine are entirely
done away. Running at the rate of six miles an hour, he
stops the loaded car in eight feet. Going at the rate of
twelve miles an hour, he stops in thirty-two feet. The great
economy in steam gives equal economy in fuel, so that coal
is consumed at the low rate of one tun to the thousand miles.
As nething precedes the car, all the windows can be opened
without trouble from dust. Smoke,there is none; there is
nothing to raise dust except the car itself, and what dustit
raises is under the car and left behind. When the car is in
motion, the front windows can be opened, and a refreshing
breeze is felt, with none of the erdinary discomforts.

About twenty persons started from Ilion on Saturday;
but before the ride was over, the number was more than
doubled. The party rode first to Frankfort, dashing out of
Ilion at a lively rate; but slowing just as the car seemed in
imminent danger of running into a horse car which it over-
took. The engineer seemed to have perfect cuntrol of
the car, and handled it by steam far more easily than it
could have been done by horseflesh. The road from Frank-
fort to Ilion needs some leveling, and the curves especially
need attention, the outer and inner rails being often on a
level ; in some few places the inner rail was apparently the
lowest. The real test came in going over the canal bridge
between the villages. The bridge is reached on either side
by a grade of about eight feet in one hundred, and the im-
mediate approach to the bridge, each side, is by a very sharp,
bad curve.

It will be seen that the combined curve and grade made
this a bad place, But we rode safely up the grade, around the

curves, and down again, and gaily away to Frankfort, The
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return from Frankfort to Ilion was made at the rate of fif
teen miles an hour, in spite of rough roads,curves and grades,

After reaching Ilion, the car wasrun over a track still
rougher than the first, but without grades, to Mohawk and
return.

During the afternoon, the car met or overtook in the road,
at no place very wide, from fifty to one hundredhorses, with-
out an accident, so far as we learn.

 ——
Refrigerator Cars,

The heat of the summer months does not prevent the ship-
ment of Western produce to Eastern cities. The Blue Line
Freight of the Michigan Central and Great Western Roads
make a specialty of this class of traffic during the warm sea-
son, and guarantee to deliver butter and fresh meat at East-
ern markets in as good condition as when received for ship-
ment here. They use refrigerator cars both of the Suther-
land and Davis patent. These are, without doubt, the best of
the kind. The outside does not differ in appearance from
other freight cars, with the exception of not having end win-
dows and grated doors,and they are a little heavier. The
Davis cars, which we examined, had been running about five
years, almost exclusively in the beef trade. The floor is
double, with heavy matched flooring ; the sides are made air-
tight with a lining of zinc, whic¢h stands off six inchesfrom
them, this space being filled with ice and galt, the ice broken
in pieces about the size of an egg ;the doors are of the same
thickness, are double, and open into the car; the space with-
in the doors is filled with charcoal and sawdust; an addition-
al door of plank is outside of this, and when the car is loaded
the space between the two doors is filled with sawdust. Fast-
ened to the ceiling of the car with staples are iron rods,
about three quarters of an inch in diameter, placed aboutone
foot apart, longitudinally, from which the meat is suspended
by means of hooks. A car will carry about 120 beef quar-
ters, weighing in the aggregate from 16,000 to 20,0001bs. A
wooden rack extending about the sides of the car prevents
the meat from swinging or resting against the zinc. The
Davis car requires about four tuns of iceto render it a per-
fect ice box, and this is replenished at Detroit, Suspension
Bridge, and Albany, and meat shipped in this manner brings
the highest price in the Eastern markets.

The Sutherland car is built with packed sides of charcoal
and other ingredients, to render it impervious to atmospheric
influences. The casing is about six inches thick, and the in-
terior lining is of zinc, the same as the Davis car; the ice is
placed in a rack at each end of the car, and above the racks
are openings in the roof to replenish the ice; a door dreps
from the roof of the car to the edge of the rack, which serves
to retain the ice in its place; a conduit pipe carries off the
water, none of which is allowed to stand on the floor. A rack
will hold one tun and a half of ice, or three tuns to the car—
one tun less than is required by the Davis method, and with-
out the extra trouble of breaking it into small pieces. The
Sutherland car shown to us was used for shipping hutter.
The kegs and firkins are piled up two thirds the hight of the
car, between the raeks; the doors are clogsed in the same man-
ner as in the Davis cars, and the ice is replenished at the
same points,

Judging from the quantity shipped East, we are justified
in supposing that “ Western grease”—which the Fastern
dames are pleased sometimes to call our butter, as they peer
at it over their specs and punch it with a parasol—is far more
palatable than was supposed, and it now finds an apprecia-
tive market. In the freight depos, foot of Lake street, a long
room is partitioned off; the space, four feet wide, between
the outer brick wall and the interior board lining, is filled
with ice; inside the room the butter kegs and firkins are
piled up, and as soon as a car load has accumulated it is at
once loaded and started eastward. The additional expenss of
running a refrigerator car from Chicago to Buston is about
$30, and rates are the same as with ordinary freight cars;
the shipper runs no risk; if his goods are in perfect condi-
tion when loaded, he can rely on finding them so when un-
loaded. And in regard to beef, he pays rates on that which
is clear profit to him, without the extra freight on horns
hide, and hoofs, when live cattle are shipped.—Chicago Rail,
way Review.

-

THE great globe which we inherit is itself a magnet. On
the one side of the magnetic equator, the north end of the
needle dips; on the other side, the south end dips, the dip
varying from nothing to ninety degrees. If we go to the
equatorial regions of the earth with a suitably suspended
needle, we shall find there the position of the needle to be
horizontal. If we sail north, one end of the needle dips; if
we sail south, the opposite end dips; and over the north or
south terrestrial magnetic pole the needle sets vertical. The
south magnetic pole has not yet been found, but Sir James
Ross discovered the north magnetic pole on the 1st of June,
1831.—Faraday.

e

THE Nassau Gas Light Company is the title of a new cor-
poration in Brooklyn, N. Y., for the supply of street gas. Its
works are quite extensive. The gasometer is located at the
corner of Keap street and Myrtle avenue. It will have a ca-
pacity of 885,000 cubic feet, adequate in all respects to
receive and discharge the one million of cubic feet to be daily
manufactured. The dimensions are: elevation 50 feet and
diameter 104 feet. The retort and purifying house will be
equal to the production of 2,000,000 cubic feet per day.

et + @+

WRITING INK.—Adding a solution of yellow prussiate of
potash, to any ordinary black ink, renders it incapable of
being removed or altered, Qxalic and other acids convert it
into Prugsian blue,
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HOW FELT HATS ARE MADE,

There is a legend among the hatters that felt was invented
by no less a personage than Saint Clement, the patron saint
of their trade. Wishing to make a pilgrimage to the holy
sepulcher, and at the same time to do penanca for sundry un-
expiated peccadilloes, the pious monk started on his journey
afoot. As to whether he was afflicted with corns or kindred
miseries, the ancient chronicle from which this information
is derived is silent; but, at all events, a few days successive
tramping soon began to blister his feet, In order to obtain
relief, it occurred to him to line his shoes with the fur of a
rabbit. This he did, and, on arriving at his destination, was
surprised to find that the warmth and moisture of his feet
had worked the sofi hair into a cloth-like mass. The idea
thus suggested he elaborated in the solitude of his cell, and
finally, there being no patent laws in existence in those days,
he gratuitously presented to his fellow mortals the result of
his genius in the shape of a felt hat.

The fur principally used at present in the manufacture of
felt hats is that of the Russia hare or “coney.” Hunting this
animal ig a favorite winter sport among the Ruasians, who
pursue their game on horseback, killing it with a single blow
of their long whips. Three kinds of the fur are known in
commerce, termed back, belly, and side Russia, the latter be
ing the finest.

The first process the fur undergoes is “carroting,” which
coneists in applying to it a solution of mercury and ajua for-
tis, the object being to render its felting easier. The skins
are then hung in a hot room until dry, when the fur is
removed, sorted into the qualities before mentioned, and
finally made up in bundles and sold by the pound, the pnce
varying from about $1.50 to $5.00.

The fur, as it is taken from the bundles, is mixed, and fine
carded cotton added in the proportion of % oz. to 4 oz. of cot-
ton to 4 or 5 oz. of fur, that being the usual quantity required
for a single hat. This-mixing is done by a picking machine
into which the material is fed. It is then immediately seized
by a toothed picker which revolves with great velocity, crea-
ting a strong current of air, thus agitating the fur and cotton
in the top of the box above the machine, This process is re-
peated by the mixture falling on an endless belt which con
‘ducts it to another picker.

The *stock,” as it is now termed, is next passed through a
machine which contains a number of rollers on which are
short metal teeth. There is an opening of about an inch in
Wwidth before each roller, and one at each end. The fur being
carried to the rollers, on a broad belt, is subjected to their
action, by which the coarse material and impurities are made
to fall through openings in the bottom into boxes under-
neath, while the finer portions are forced to the top of the
machine and out at its further extremity. The stock, which
in technical parlance is now said to be “blown,” is next
weighed into quantities sufficient to form the desired number
of hats of similar weight. It is then spread upon a broad
belt and passed into the forming machine, an apparatus made
of boiler iron and resembling a snow plow in shape.

A quantity just sufficient for one hat body is placed on the
feeding apron of this machine. It is drawn in, between two
horizontal feeding rollers covered with felt, and immediately
seized by a cylinder which revolves about 8,000 times in a
minute, and which is furnished with several longitudinal
lines of stiff brushes. This generates a current of air which
soatters the stock and blows it out of a vertical slot in the
apex of the machine. The thin stream thus ejected strikes
against a revolving copper cone which is thickly perforated
with holes. A current of air, caused by an exhausting fan
revolving with immense velocity under the cone, creates a
saction which draws the fur closely to its surface, When
the stock in the machine is exhausted, a wet cloth is placed
over the cone, a metallic cover slipped over that, and the
whole plunged in a tank of hot water. The mat is now re-
moved from the cone, as the felting has begun to take place.
This, a8 our readers are probably aware, is due to the fact
that all fur is barbed, from root to point. As the hairs are
thrown on the cone in every possible direction, they become
interlaced, so that by warmth, proper moisture, and manipu-
‘ation, they may be made into a firm close fabric.

Each body is first inspected in order to detect thin spots,
which are strengthened by causing small portions of stock to
adhere by the aid of hot water; then it is gently worked and
rolled in a piece of blanket, and finally packed in the bale,
twenty-four dozen at a time. It isin this condition that the
body reaches the hatter, who sends it to the sizers. The
sizingkettle or “battery” is constructed of copper, and, in large
establishments, heated by steam. Around its edge are ar-
ranged eight planks, one for each workman, These planks
are some ten feet long and eighteen inches wide, and are
sloped at an angle to the kettle, to the edge of which they
are fastened. The principal tool of the operator is a rolling
pin some eighteen inches long, pointed at both ends and
marked with rings for measuring. His hands are protected
by “gloves” or thick pieces of sole leather covering the
palms. Taking two or three bodies at a time, he plunges
them into the boiling water, and then kneads them until a
aufficient shrinkage in their dimensions takes place, Then
he takes a single body and rolls it with his pin until it
assumes the proper size, form, and consistency, and then, af-
ter allowing it to dry, pares off all its inequalities with
a large sharp knife, made especially for the purpose.

Stiffening is the next process. The material is gum shel-
lac, dissolved in boiling water by the aid of alkalies. Across
the top of the tub in which it is contained are two rollers
turned by a crank and pressed by the action of a weight
closely together. The body, after being dipped to the depth

of the brim, is passed quickly through the rollers; then it is

refolded, the brim again dipped, again passed through, and
this proeess is repeated several times. The crown of the hat
is not dipped, as it gathers sufficient stiffening from that
adhering to the rollers. When dry, the body has little re-
semblance to a hat. In fact, it'is simply a wide mouthed
bag, with a small rounded end and stiff edges. It is neces-
sary, therefore, to begin to mold it into shape. A workman,
termed a ‘ blocker,” is furnished with hat blocks and a
trencher or small copper plate, four inches long and three
inches wide, pierced with a hole in the center large enough
to admit the thumb. After soaking the body in boiling water
until it is soft and pliable, the operator placesit upon a block
and shapes it with his trencher, continually pouring hot wa-
ter over it to keep it in proper condition.

The hat thus roughly modeled is now ready for coloring.
If it is to be black, it is soaked in a dye of logwood, verdi-
gris and copperas. It is not left permanently in the kettle,
but is removed from time to time and suspended in the air,
the effect being to deepen the color. This process occupies
about twelve hours. The fancy colored dyes are prepared
with mordants, Washing follows, and then the hat is re-
blocked and its size determined and indicated by notches
made in the edge of the brim. Pounding or rubbing the sur-
face smooth with fine pumice is generally done by hand;
then the hat is ready for the finisher.

Each hat bsing placed upon its proper block and kept in
position by a fine though strong cord, its surface is wetted and
a hot iron drawn around it in the direction in which the nap
is to be. Then the brim is trimmed to proper shape and
curled according to the fashion. The lining is put in by
girls, and finally the hat is ironed, packed in a nest of half a
dozen in paper bandboxes, and thus supplied t3 the retail
trade.

-
ADULTERATION OF CHEMICALS,

Acetic acid is frequently weakened with water and adul
terated with sulphuric ether. Six samples tested with chlo-
ride of barium gave a precipitate of sulphate of barium in
varying proportions.

Muriatic acid and sulphuric acid, sold as chemically pure,
have both been found contaminated ; the former with arseni-
ous and sulphurous acids, the latter with a large proportion
of sulphate of lead.

Tartaric acid has been met with containing 50 per cent of
sulphate of magnesia. Alum is also said to be used as an
adulterant, but the reporter had not met with a specimen.

Alum frequently contains iron, probably arising from care-
lessness in the manufacture. The presence of free acid has
also been noticed, especially in the Eaglish article.

Carbonate of ammonia is gometimes substituted by a com-
pound made from solution of ammonia, glue, and bicarbon-
ate of soda, which forms when dry a hard translucent mass,
resembling genuine carbonate.

Muriate of ammonia is sometimes met with of very poor
quality; iron is often visible on the surface and becomes still
more so when dissolved. The report recommends that the
purified granular salt should bs the only one sold at the dis-
pensing counter.

Black sulphuret of antimony has been met with contain-
ing sulphite of lead (galena), quartz (30 to 40 per cent), clay,
etc. A good article, however, is procurable.

Powdered arsenic is sometimes adulterated with sulphate
of lime or sulphate of baryta; the pharmacist is, therefore,
recommended to purchase the lump arsenious acid.

Bismuth (metal) generally contains arsenic. An instance
is mentioned in the report where 400 lbs. of antimony were
sold by a broker to a manufacturer for bismuth. Fortunate-
ly for the latter, he detected the error before the transaction
was completed.

Subnitrate of bismuth has been reported as adulterated
with 20 per cent of phosphate of lime: but it is believed
that the salt made in the United States by the principal man-
ufacturers is free from adulteration.

Citrate of iron and quinine is seldom found made strictly
according to the United States formula, which does not pro-
duce a sufficiently soluble salt. Some manufacturers,therefore,
add citrate of ammonia to make it soluble, and others leave out
a considerable portion of the quinine to accomplish the same
end. There is also a probability that in some cases cincho-
nine is substituted for the quinine.

Chloral hydrate has been met with containing the alcohol-
ate. The tests pointed out are the différence in boiling point,
sulphuric acid, which leaves pure hydrate colorless but
turns alcoholate brown, and nitric acid, which gives little or
no reaction with bydrate, but reacts violently with alcohol-
ate, giving off nitrous oxide gas.

Chloride of calcium has been noticed at Chicago with a
large excess of caustic lime, and it is known to have been
sold in crystals without any allowance made.

Chloroform is sometimes met with diluted with. alcohol,
and sometimes not sufficiently purified, and, therefore, unfit
for inhalation. There is also reason to believe that partially
decomposed chloroform has been sold through ignorance on
the part of the dspenser. Nitrate of silver is useful in de-
tecting this decomposition, by giving a precipitate of chloride
of silver with the liberated chlorine.

Cream of tartar is grossly adulterated, and the distinctive
terms are said to be well known to mean varying proportions
of terra alba and cream of tartar.

Epsom salt has been subatituted in the Western market by
finely crystallized Glauber’s salt. Asthe prices, however,
are now about the same, this is not likely to recur.

Ether is sometimes sold containing a large proportion of
alcohol. This may probably arise from the druggist dis-
pensing photographic concentrated ether, made to contain al
cohol in order to dissolve the gun cotton.
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Todoform has been noticed of a light carary color, a con-
siderable portion being inssluble in ether; probably iodate
of lime.

Acetate of lead has been in the market containing a large
percentage of crystallizzd nitrate of lead; cne lot was of-
fered to a makerof preparations for the hair as “ damaged,”
which proved to be damaged sulphate of zinc, in lumps.

Precipitated carbonate of lime has been offered ¢containing
sufficient iron to give it a light fawn color; supposed to b2
ordinary chalk, dressed.

Sulphate of morphia is frequently open to suspicion. Ia
one case the sample did not contain any morphia: placed on
a red hot plate, it did not seem to lose any weight, and it was
ingsolubté in water. A fraud in which eulp]m*e of quinine
was put into sulphate of morphia bottles bas been lately de-
tected in New York.

Phosphorus, according to Dr. Rademaker, sometimes con-
tains arsenic.

Bromide of potassium has been observed to contain a con-
siderable quantity of water of hydration.

Iodide of potassium is often adulterated with the bromide ;
some made in New York was found to contain carbonates in
considerable quantity.

Sulphate of quinine has many adult:rants, among them
sulphate of lime; cinchonine, sold as “sweet quinise” cr as
¢ cinchoquinine ;” muriate of cinchonine, sold as “light sul-
phate of quinine ” and as “ French quinins,” salicine, etec.

Rochelle salt has been offered for salt containing at least
25 percent of sulphate of soda.

Santonine was seen last year, in the New York market,
contaminated with small particles of mica. This fraud may
easily be detected by placing the suspected sample on a Lot
plate; the santonine will disappear and leave the mica.

Nitrate of silver (made for the Government),which con.
tained five per cent of copger, was sold in Chicago. Picees
could be picked out emerald green in color; it appeared to
have been made by simply dissolving coin or ether alloy of
silver in nitric acid, and crystallizing without any aitempt at
purification.

Precipitated sulphur is reported as usually free from sul-
phate of lime, and the United States pharmacist is congratu-
lated on this superiority to the English article, bat a propor-
tion of 50 per cent of gypsum in flowers of suiphur is re-
ported as having been noticed, and sometimes ground sul-
phur is sold for the sublimed.

Tartar emetic has been met with containing 11 per cent of
cream of tartar.

Spices, on account of their widely extended use, are large-
ly adulterated, and gome startling revelations might bs i1cade
if a spice miller could be persuaded to disgorge his ill-gotten
knowledge. The only safe way to get pure powdered drugs
isto pay a good price, and buy from conscientious percons
who are above suspicion.

Cochineal is adulterated with sulphate of barytes, & heavy
white powder, which, when shaken with the insects, lodges
in the wrinkles and crevices on the surface of the body. The
weight is thus increased sometimes from 15 to 25 per cent.

Balsam of copaiba is often mixed, and sometimes found
entirely fictitious, being composed of a mixture of castor oil,
resin, and oil of copaiba. Powdered ipecacuasha is sume-
times so adulterated and weakened that tartar emetic is nec-
essary to strengthen it. Oil of lemon mixed with 30 per
cent of fixed oil has been met with.

Powdered opium is often mixed with powdered extract of
liquorice. In fact, some dealers uniformly send to the grind-
ers a certain proportion of liquorice with the opium, so that
they might be ground together. -Powdered rhubarb is fre-
quently adulterated with curcuma. ESometimes senega reot
is mixed with cypripedium.

Castile soap frequently contains an undue propoxtion of
water. It has been met with containing as much as 30 per
per cent. Acetic acid is also mixed with water, acidulated
with dilute sulphuric acid.

Subnitrate of bismuth has been found mixed with phos-
phate of lime to the extent of 20 per cent; and ciiraie of
iron and quinine is adulterated with citrate of ammonia, and
containg less quinine than called for, 10 or 15 per cent in-
stead of 25 per cent. Quinine itself is frequently met with
mixed with cinckona, muriate of cinchona, and salicine.

Santonine has been found adulterated with small particles
of mica, and cream of tartar frequently mixed with tartar
emetic. Cream of tartar is grossly adulterated; the terms
“ gtrictly pure, pure No. 1 and No. 2,” being used to indicate
varying proportions of cream of tartar and terra alba, the
latter material being largely imported from Eurcpe for the
express purpose of adulterating, the importations amount-
ing to many tuns annually.

Chloroform is sometimes diluted with alcokol, and iodide
of potash in crystals mixed with bromide, and occasionally
with bicarbonate of potagh. Solid extracts are slso much
adulterated.

In the manufacture of eirup,a considerable portion ¢f ihe
sugar is replaced by glucose, especially in making fruit
sirups.—Proceedings of the American Pharmaceuticol Asso-
ciation.

——— - ¢ i =

WHETHER we see rightly or wrongly, whether cur intel-
lection be real or imaginary, it is of the utmost importance
in science to aim at perfect clearness in the descripticn of all
that comes, or seems to come, within the range of the intel-
lect. For,if we are right, clearness of uiterance forwards
the cause of right; while, if we are wrong, it ensures the
speedy correction of error.—Zyndall.

e+ - S—

NEVER use & hard word when an easy one will answer as
well,
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DIRECT-ACTING- STEAM ENGINE,

The invention which forms the subject of this article is
applicable to that class of steam engines known as direct-
acting, and the improvements consist in a peculiar form of
steam valve and piston, which is packed tight enough by
steam pressure to prevent leakage, and is yet sufficiently re-
lieved from the same to insure ease in running and certainty
in action. It is, at the same time, of simple construction, is
easily accessible for repairs, and admits of accurate adjust-
ment.

Fig.1 is a central longitudinal section, and Fig.?2 is an
end view, with the end of the valve chest removed.

The steam valve is shown at ¢. Its bottom
sides operate the poris of the cylinderby con-
neeting each, alternately, with the steam in
the chest and with the exhaust passage, the
latter being effected by means of the vertical
passage through the valve, as shown, and their
connections. In the center of the valve, @, is
a chamber, the two ends of which are shown
at b and ¢. In this chamber is placed the ex-
haust port, d, the passage up the center of
which forms a communication between the
main exhaust and the exhaus; passage in the
plate, e. The exhaust port, d. fits the sides of the
the chamber, b ¢,snd is the same hight as valve
a, so that when the plate, ¢, is in place, the
twoparts of the chamber, b and ¢, may be alter-
nately filled wi h and exhausted of steam by
means of the supplemental valve,f. The valve,
@, and the exhaust port, d, are ground to fit
the top of the cylinder and the plate, ¢, and

still eludes the analysis of the latest science? In autumn it
withdraws its power and all Nature is clad in the habiliments
of decay and death. In the spring time, with magic hand, ic
robes the earth in living beauty.

Adding, to a thorough knowledge of any one science which
might be chosen as a particular field for research and study,
a knowledge of the most important principles of the others,
we have sufficient matter for the development of the most
susceptible and retentive memory.

By constantly observing facts, drawing conclusions from
them, and verifying these conclusions by observation or ex-
periment, we form the habit of correct reasoning, and thus
gain the same kind of discipline which geometry or any

all the parts are then accurately adjusted” by
means of the screws which may be seen pass-
ing through tbe ends of the valve chest in
Fig.1. The ends of the plate are beveled,
and the screws have their bearings in the cen-
ter of the bevels, thus allowing the plate to
move sufficiently to make the acjustment, notwithstanding
ordinary imperfections in the construction of the parts. The
ports of the supplemental valve, f, pass through the plate.
The various passagesfor steam and exhaust cannot be shown
in full detail in the engravings, but their course will te readi-
1y understood from the following description of the operation
of the engine, taken in connection therewith.

In Fig. 1, the piston is supposed to havefinished its stroke
to the left, and to have carried the valve f,into the position
shown ; under which conditions steam is admitted through
a port in the plate, ¢, into the end of the chamber,'¢, and
at the same time steam from the other end of the chamber,
b, is permitted to escape, by means of passages through the
plates and the cavity, shown in the valve, f, to the main
exhaust port. The effect of the foregoing is to force the
chambered valve, a, to the right, and thereby to connect the
right hand cylinder port (through the passages in the valve
and plate) with the exhaust port, d; at the same time and by
the sam&“‘motion of the valve, @, the left hand cylinder port
is opened to the steam chest, and a reversal of the engine is
effected.

The improvements were patented June 4, 1872, and fur-
ther information may be obtained of the inventors, H. A.
Bengon and William Avery, of Warren, Mass.

>
Cutaneous Absorption of Poisons,

In a recent note to the Paris Academy, M. Bernard describes
a geries of experiments for the purpose of testing the degree
of cutaneous absorption which took place in a bath impreg-
nated with the substances to be tested. Every precaution
was taken to prevent the possibility of the substances enter-
ing the system of the patient by any avenue except the skin.
He was then submitted for a short time to steam vapor
charged with iodide of potagsium, and two or three hours af-
terwards the urine gave unmistakable evidence that the io-
dide had been absorbed and was passing through the system.

In these experiments the medicinal agent reached the skin
in hot aqueous vapor, and therefore acted more readily than
an ordinary cold solution; but the fact of cutaneous absorp-
tion was very definitely illustrated. M. Bernard adds:

“M. Colin has dercribed an experiment in which he al-
lowed water charged with cyanide of potassium to fall for
five hours on a horse’s back. This caused the death of the
animal ; the sebacious (fatty) matter baving been destroyed
through percussion, and cataneous absorption taking place.

<>
The Study of Nature as a NMeans of Intellcctual
Development.

Some affirm that the study of natural science is fatal to
the development of our higher emotions, and tends towards
gross utilitarianism. But who can stuiy the harmony exist
ing in the works of Nature, the manifest order and de-ga
displayed in enoless chauges and variety, and the immutable
laws which govera the physical world, withoar haviag bis
thoughts and a piraiions lifted to Him who inbabiteh eter-
nity, the Aloha and Oinaga? “ The heavens deciare the glory
of Gua! Duy uaro day uttereth speech, night unto nighs
showeth knowledge!”

Astronomy writes, in the motions of the stars, poetry more
glowing than human pen ever produced. Botany leads us
among the flowers, the most unpretending of which is arrayed
in glory greater tian that of Solomon and teaches Divine
goodness and love to every thoughtful observer. Chemistry,
unfolding to us wonderful and mysterious changes, excites
not only emotions of beauty but of sublimity. And what
shall we eay of that marvellous agent, vital force, which

BENSON & AVERY'S DIRECT-ACTING STEAM ENGINE.

other abstract science affords. Nor is discipline alone the re-
sult of the study of Nature as is often the case in absolute
sciences. Nature rewards her students not only with discip-
line but with knowledge the most practical, pleasurable and
profitable.—Rhode Island Sehso'master.

e
BLACKSMITH’S BUITERIS.

We illustrate in the annexed cut John H. Rhamy’s im-
proved butteris, patented June 11; 1872, which appears to be
a very good tool for the purpose intended.

It is constructed of three levers which are combined, in the

 manner shown in the engraving, so as to obtain considerable

‘power in the jaws of the implement.  Thae jaw on the left is
provided at its end with a steel paring knife, and the right
hand one forms an anvil block and projects considerably be-
yond the froni of the knife, :
In practice, the projecting por-
tion of the right hand jaw is
made to restagainst ths horse’s
hoof, and the paring knife is
put in operation by compress-
ing the handies of the levers.
As the knife approaches the
block, it pares off the hoof and
also cuts off the nails therein,
thereby performing the double
duty of butteris and pincers.
On the left of the tool is
shown a thumb screw, which
passes through the arm of one
lever and presses against the
one immediately opposed to it.
By adjusting this thumb screw,
the distance between the jaws
is regulated and the blade of
the paring knife prevented
striking the face of the anvil
block and thereby becoming
dulled. The latter is prefera-
bly made of copper or other
soft metal.
The increased leverage ob-
& tained in the arrangement
shown is said to render the action of the tool so sure and easy
as tomakeit invaluable in the blacksmitt’s shop. It is manu-
factured by J. H. Rhamy and C. W, O’N=al, at Findlay, Han.
cock county, Ohio, of whom farther information may be ob
tained.

el DD Pt
Petroleum 1ia Alsace.

The value of Alsace to G :raany and the consequent ex
teot of the loss to France, comm -reially considered, are alike
enhanced by the probable development of a large petroleum
iadustry in that celeorated provincs, Od works on a smail
scule already exist iathe vallsy of ths Raioegn artne vilage
of Scawatwiller, within aad oa the b .rd-rs of the foress ot
Haigeonau. A thick allavial depo-it has tiest to be penetrated
beneash waich are altereating strata of iadurated clay and
micaceous sandstone, with seams of compacted sand. These
last named seams coatain the petroleum, and are found at a
depth of seventy or eighty yards. Indications of the presence
of petroleum are observable in various parts of the forest.
and bitumen is found and worked in the adjacent country.
Borings to test the presence of the petroliferous sand have
been multiplied to some extent, and in all cases with satis-
factory results. The mode of working very much ragsembles

that at present there are only two oil pits existing, and one
of tnese is of very recent date. In fact the whole affuir is in
its infancy, but is most likely desiined to undergo very great
extension, so as to become of considerable importance. The
pits are sunk in the ordinary way, and the seams of sand are
worked by means of galleries, in a manner similar to that of
getting coal. As the workmen cut their way through the
compacted sand, the oil oozes out of it, running down the
walls of the gallery on to the floor, where it accumulates in
shallow wells dug for the purpose. From these wells the
crude petroleum is conveyed to the surface to be properly
treated. But this process of draining does not remove all
theoil, and the sand itself is accordingly taken to the surface
to bedistilled in retorts. The crude oil which
oozes from the sides of the gallery, and that
which is distilled from the sand, are subse-
quently rectified by a further distillatory pro-
cess, and the product is uvoderstood to be
in no degree inferior to the best American
petrolenm. Inworking the existing pits, it
is a singular fact that no water is met with.
Of the extent to which the petroliferous
sand prevails, it would be premature at pres-
ent to judge, but there seems no reason to
doubt its presence over a considerable range
of ground. Now that attention has been
drawn to the subject, we may expect further
discoveries will be made. It isreported that
Mr. Keates, the well known analyrical chem-
ist, hasrecently visited tbe oil produringdis-
trict in Alsace,snd examined the works. So
far as we can learn, there is every prospect
of the oil proving abundant. The cost of
produciion, it would seem, is so moderate
that the competition of American oil need
not be feared, and the demand is such that
Alsace will consume sall she raises for some
time to come, unless the produce is very
largely increased.

It has been said that petroleum, as found in different parts
of the world, is not confined to any particular stratum, and
that consequently there is no such thing as a “ petroleum
rock,” properly so called. Petroleum has bzen found in rocks
of all ages, from the lower silurian to the tertiary period in-
clusive. The oil wells of the United States are for the most
part sunk in the sandstones which form the summit of the
Devonian series. The oil of Alsace, it will be observed, is
limited to certain seams of compacted sand, and it would
appear that in thisregionthe oilis found solely in these seams
It is a general theory, with regard to the origin of petroleum,
that it has been produced by the slow distillation, at low
temperatures, of coal and other bituminous minerals. The
theory would seem to accord with the fact, already named,
that bitumen in various forms is found in the country bor
dering on the oil region of Alsace. Farther explorasions in
this territory may lead to still more important discoveries,
and the commercial importance of the inquiry is one guaran-
tee that it will not be neglected. —Engineer.

D ——
American Bismuth,

Bismuth is one of the rare metals, having many useful ap-
plications in the arts, which have been hitherto restricted to
but few localities, principally in Saxony and Bohemia, in the
Erzgebirge range of mountains. These mines have become
8o nearly exhausted that, even with no increase in the de-
mand, a growing scarcity has been felt. It is said that dis-
coveries of native bismuth have been made in Utah, in the
town of Beaver, about two hundred miles south of Salt Lake
City; and if the accounts which have been given of the ex-
istence of the ore are reliable, they are destined to attract no
small share of attention. The deposit is said to be very ex-
tensive, and a well defined lode seven feet in thickness is re-
ported to have been traced for a distance of more than twelve
hundred feet. If thes: assertions be true, this discovery isa
matter of great importance. The metallurgical treatment of
the native bismuth is very simple. Accordingto Makins, the
ores are placed in tubular iron retorts arranged in a horizon-
tal row, slightly inclined from the upper to the lower end.
Heat is applied to the exterior of the retorts, when, in a few
minutes, the metal begins to flow. A small rake is thrust
into the end of the retort, and the heated ore stirred, which
promotes a more rapid flow of the molten metal, which runs
into iron dishes, where it is protected from the oxid zing in -
fluence of the air by a covering of powdored charcoal, In
this manner a charge of a series of retorts, hold:ng fifty-six
pounds each, may be worked off inless than an hour. When
no more metal runs off, the siliceous matrix is raked out of
the upp+r end and allowed to drop into water, when the re-
torts are recharged and the npera ion coantinued.

>
Boller Explosivas ia Belziam.

that of a colliery, oaly on a mach smaller scale. We believe
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M. Rabert Viugotte, a Bslgian engiaser. recsncly read a pa
pec betoce the L &0 Association of Eiginescs, ia waich he
states that there are in Bslgiam aboas 11,000 stsam botlers,
aad that taere is an explysiou of 1 oac of every 1.274 boil-
»rs anaually, [o Eiglaad toere is aanaally 1 exoloswen
oai of every 2,000 boilers. Ia B-lginm five out of every
six explosions are dus to the fact tha$ the boilers have
become too woak to resist the regualation pressure, and the
gixth is attributable to the excess, over the proper pressure
caused by the negligsnce of those in charge or the inefficient
state of the safety apparatus or the gages.
R S

A 1IVE turtle, lately found on Long Island, had inscribed
unon its shell ¢S, H. Rogers, 1801.” It is therefore sup-
posed to hava lived mors than three score yearsaad ten.
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NEW YORK CITY.—THE CONTEMPLATED IMPROVEMENTS
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ON THE RIVER FRONT—PERSPECTIVE VIEW SHOWING THE NEW SYSTEM OF PIERS AND BULKHEADS.
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_THE NEW WATER FRONT, NEW YORK CITY.
[See Engravings on page 115.]

General McClellan has snbmitted his report upon the pro-
posed new svsiem of wharves and piers, and the Dock Com-
missioners hiave filed a demand with the City Comptroller
for $1,500.000, wherewith to begin the work. With his own
world wide experience, and with the efficient aid of General
A. A, Humphreys and General Q. A. Gilmore, he has elabo
rated & eystem of improvements which will place New York
city very far in the lead of all other American ports, and on
a par with the grandest and oldest port cities of Europe.
Gleneral McClellan shows that our metropolis is unrivaled in
its posi'ion as a great maritime and commercial mart, having
far greater natural advantages than either London or Liver-
pool as & seaport. These latter ports both suffer from a con-
tractad river front and from the great daily variations of the
tide, while New York has a total available water front of 243
miles. With these facts in view, he comss t5> the conclusion
that the London system of enclosed docks—necessary there
on account of the rapid and great tide variations—is not only
unnscessary here, but would be expensive and pernicious.
He therefore discards that system, and proposes a solid river
wall, widening the river side avenus 200 feet on the East
river and 230 on the Hudson, with piers of béton (artificial
stone) er masonry projecting therefrom at the requisite dis-
tances from each other, Outlets at the pier heads will be
made gufficient for sewerage purposes. In brief, the general
pystem proposed is thus summed up by General McClellan
himself:

First, To construct a permanent river wall of béton and
magonry, or of masonry alone, so far outside of the existing
bulkhead as to give a river street 250 feet wide along the
North river, 200 feet wide on the East river, from the Bat-
tery to Thirty-first street, and 175 feet wide north of that
point.

Second.”To baild piers projecting from the river wall of
ample ¢dimensions, adequate construction, and, so far as pos-
gible, affording an unobstructed passage for the water.

Third. Whenever it is necessary, to cover thege piers with
substantial sheds suitable to the requirements of each case.

As regards the expense, the report says that dock facilities
equal to those in Liverpool can be obtained, under the ar-
rangeinent proposed, at a cost incomparably less than that of
those superb constructions. The General’s coaception in-
cludes an elevated railway, forming an enceinte around the
river front. The possibility of such a road has long been re-
garded at once as one of the greatest advantages which a re-
constructed wharfage system could offer, and one of the
gtrongest reasons for undertaking it.

Commencing on both sides of the Battery, the first object
i to increase the depth of water at the bulk heads. To effect
this, ag the work progresses, West street, fronting the North
river, will be widened, by filling in and advancing the present
line of Hulk heads, until the street, from the warehouses to
the shore line, has a width of 250 feet from the Battery to
Eleventh sireet. -

Trom the foot of West Eleventh street, going northward,
the position of the channel will not permit of increasing the
width of the river street until a short distance south of
Twenty third street, where the widening will again begin,
and be continned to Fifty-ninth street, far enough, it is sup-
posed, to provide for all the requirements of the commerce of
the port for many years to come.

Along South street, fronting the East river, from the Bat-
tery to Gouverseur street, it will be 200 feet wide, thence,
arcund Corlear’s Hook to Grand street, 175 feet wide. Along
this new shore line will be constructed a bulkhead of the
general pattern shown in our artist’s sketches. The sound-
ings aud surveys made by the engineer corps develop the
fact that overlying the bed of the river the depth of mud
varies from 8 feet near the Battery to 20 feet at pier 15,
North river, and increases go rapidly that, in the vicinity of
the gas houses, the depth is nearly 60 feet.

The engrevings represent, in perspective, in elevation and
profile, the alteration in the wharfage of New York. Our
principal perepective view shows, in a telling manner, the
extension of the piers into the water (represented at low tide
in order to display &s much as possible of the system)and
the likeral boulevard gained to the city by the widening of
the external avenue. The fagade views of a pier and a bulk-
head display the style of architecture contemplated. The
profils of a pier exhibits the combined lightness and strength
of the consiruciion, and the free ingress and egress of the
tide. A diagram displays, with the ntmost effect, the ground
grined by pushing out the wharfage to a more distant limit.
‘The commencement of operations near the Battery will be
anxiously looked for, and the progress of the work will meet
with hearty codgeration from the mercantile community of
New York, who see in this great plan of operations the one
practical method of aiding to restore to this city its wander-
ing merchant marine.

We are indebted to Frank Leslie’s Illustrated Newspaper
for tite view and dercription of these important works.

. I -

CABMEN'S REsTs.—At Birmingham, England, the first ¢f a
series of movable waiting rooms for the use of cab drivers
while waiting for hire has been presented by the Local Town
Mission to the men on the rank near the Town Hall. The
structure, which is of oval shape and mounted upon small
wheels, i3 of stained woed and glass, and containg sitting ac
commodation for about a dezen men. It is furnished with a
coke stove, at the deor of which mcat can be cooked in a
Dutch oven, a beiler, and a locker for food. The current ex-
penses of maintenance and cleaning will be defrayed by a
small subscription among the men using the box,

‘in the outside one which was coated with shellac.
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The Influence of Forests and General Vegetation
upon Rain Falls and Climate.

To the Editor of the Scientific. American :

Having for many years noticed in a dry season, in summer,
where there was no dew on the open fields before sun rise,
that, in entering a wood or a grove, the leaves of the trees,
gshrubs, and weeds were covered with moisture, and, also,
that the thermometer ranged higher on the open land than
it did amongst the trees, etc., I was induced to try the follow-
ing experiments:

1. Itook a small orange tree which was growing in a glazed
flower pot—gave it two coats of shellac outside—3zealed the
hole at the bottom, and covered the earth on the top with a
thin cake of putty, so as to prevent any moisture escaping
therefrom.

2. I made a bell receiver with blotting paper, large enough
to cover the tree without touching its leaves, and long enough
to reach within two inches of the bottom of the pot on the
outside, dried it by the fire and weighed it correctly.

3. I made another bell receiver larger than No. 2 and long
enough to reach within half an inch of the bottom of the
flower pot on the outside, and then placed it over the smaller
one, No. 2, This one was well covered with shellac on both
sides.

4. Before I sealed the top of the pot with putty, I set it on
a tin roof in the sun from 6 A. M. to 6 P. M. so as to dry the
earth in it and to exhaust the superfluous moisture of the
tree itself.

5. I now recorded the weight correctly and then added 8
ounces of well water to the earth in the pot, placed it on
a plate of glass, and set it on a table in my workshop; the
hygrometer then indicated but 1:ttle moisture in the building,
as the wind was northwest. I then suspended over it the
bell receiver of blotting paper; and, then over this one, I
placed the shellac-covered receiver, and suspended both with
a gilk cord from the ceiling, leaving a clear space of two
inches between the two receivers. The inside receiver came
within two inches and the outside within half an inch from
the bottom of the flower pot on the outside. I suspended a
thermometer in the center of the orange tree under the re-
ceivers, and one of the same make was suspended with a
silk cord from the ceiling of the room.

6. I kept them in this state 24 hours, then weighed the
whole before I took off the receivers. The loss of weight
was one dram avoirdupoise. I took off the receivers, and
weighed the blotting paper one, which had increased in
weight 6 drams avoirdupoise; there was no increased weight
Water
was condensed on the leaves of the orange tree, but I had no
means of ascertaining its correct weight.

7. I dried the leaves of the tree, and weighed all again,
The loss of water by the condensation of the leaves was 3%
drams avoirdupoise. This was as near as I could ascertain,
without special apparatus.

8. The tree, itself, then, had taken up 93 drams of water
in 24 hours. None could have escaped from the soil in the
pot, into the open air and the receivers,as it was hermetically
gealed at both ends.

9. Those 9 drams of water, then, had passed from its roots
through the tree, whose evaporation by heat had passed it
into the atmosphere, to aid in forming rain falls, snows, etc.

Are not trees and forests then, one of the means,in the
economy of Nature, to supply the air with moisture? The
thermometer when first removed from the orange tree was at
68° Fah,, the one suspended from the ceiling by a silk cord
was at 713° Fah,, and the hygrometer indicated but little
moisture in the room where the experiments were performed.
According to these experiments, trees draw their water from
the earth by means of their roots. And, if you investigate
this subject strictly, you will find that in dry soils, the roots
strike deeper in the earth than they do in swamps, so that
they can obtain a sufficient supply of water for their growth
and existence. Iexperimented with the spruce pine, the
magnolia, the currant bush, and the sugar maple,all of which
proved the truth of the conclusions I have mentioned above.

I hspe some of my fellow citizens who arelovers of science
will try these experiments on a larger scale for the benefit of
all nations. JAMES QUARTERMAN,

New York city.

————

When does an Engineer’s Duty Cease in Case of
a Collision ?

To the Editor of the Scientific American:

In several of the late numbers of the SCIENTIFIC AMERI-
CAN I have read articles upon the question “ When does an
engineer’s duty cease in case of a collision?’ On this sub-
ject,let me remind your readers of a law as to friction in
stopping of a train by reversing the motion. It ig this: If
two surfaces slide upon each other, the friction will increase
ag the motion decreases, and decrease as the mdtion increases.
That is, if two surfaces move upon each other at a slow rate
the friction will be much greater than if they move at a
rapid rate. Apply this law to stopping of a train of cars
running at a high speed: When an engineer gees a train
ahead of him, into which he must ipevitably dash unless he
brings his own to a stop, there are three things he does as
rapidly as physical nature will permit: He whistles “ down
brakes,” reverses his valve motion and pulls wide open his
throttle. What is the result? If he will look at his drivers,
he will see that they make but few revolutions in the direc-
tion in which the train is moving, but will immediately com-
mence to turn inan opposite direction,at a high speed. Now
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it will take no great mathematician to calculate the speed
which the driving wheels of his engine are,slipping over the
track when the train is moving at the rate of 30 miles an
hour and the drive wheels spinning in the opposite direction
at the rate of four or five hundred revolutions per minute.
According to the above law in friction, the power of the
engine is doing comparatively little to overcome the momen-
tum of the train, even on a well sanded track. The point at
which this power is in the greatest degree effectual is just as
the wheels are about to slide or to reverse their motion, and
if he partially closes the throttle and only gives his cylinders
such an amount of steam as will exert the greatest reverse
force on the driving wheels and not reverse their motion, he
is doing the utmost in his power to stop his train.

I hold, then, that it is the duty of an engineer, if there are
a few seconds of time left after whistling “down brakes”
and throwing back his reverae lever, to remain on his foot-
board, watching closely the action of his drive wheels; and
by keeping his hand on the throttle, he should regulate the
supply of steam, as the drivers are inclined to slip or revarse
their motion, until within two or three seconds of the crash,
when his duty to humanity and his employers is fairly and
bravely done, and ends, and it becomes him then to look to his
own safety by abandoning his engine or otherwise. If the
time is short, as is often the case, between the moment of
first catching a glimpse of the coming danger and the final
cragh, there will be little or no time to exercise judgment in
regulating the flow of steam to the cylinders; but in such
cages, nine times out of ten, it would be better to let the
throttle remain, after the valves are reversed, as it stood
while the engine was being propelled on its forward course,
ag the steam thus supplied would do far more towards stop-
ping the train thanif flowing through a full throttle.

E. B. WHITMORE.
Rochester, N. Y.

-
Rubber or Leather Belts,
To the Editor of the Scientific American :

I notice, on page 48 of the present volume, an article on
the relative merits of rubber and leather for belts. One
would be led to suppose from this that the precise merits of
both were to be fairly laid down, in which case it would be
highly interesting to many of your readers; but on the con-
trary, it goes on to explain the many careless ways in which
a rubber belt may be ruined in a short time, by running off
into the gearing, by the lacing giving out, and in various
other ways; and the writer forgets to state whether a leather
band would be damaged under similar circumstances. He
winds up by saying that a well made leather band, if prop-
erly looked after, the width and pulley surface being propor-
tional to the amount of work done, will last 12, 15, or 20
years. Now, in comparing the two kinds of belts fairly, I
think it is perfectly safe to say that rubber belts are better
balanced than leather, and run more smoothly; they will
also run in line after being used a long time, while a leather
band will run first to one side and then to the other side of
the pulley, owing to the soft spongy spots stretching most.
We have large rubber belts made to order (which are endless,
no lacing being used) running on pulleys, the diameter and
face.being proportional to the amount of work done, which
do not require so much looking after as a leather band would
in the same place, and costing much more money.

GEORGE B. DURKEE.

Chicago, Ill.

e
Clay and Fossils from Texas,

Tothe Editor of the Scientific American :

E. G. W. gends us from Texas gome mineral specimens and
fossils, and says: I send you a sample of clay from a bed we
have here. Seeing an article on the subject in the SoIENTI-
FIC AMERICAN induces me to do so. The deposit is quite an
extensive one, cropping out from the side of the bank where
I took the sample from. It is subject to the wash of the
tide; you will find in it a little salt, probably. I:will also
send you a sample of what I take to be the tusk or tooth of
some monster. I dug it out of the bank near theclay. I
measured the diameter; the large end was 10 inches, the
small, 6 inches. It had been broken off at both ends, and was
8 feet long after I squared up the ends. Judging from the
general appearance, it must have been upwards of 20 feet in
length. I would like to know what the clay is, and what
good for; and whether sample No. 2 is bone, or what it is.

Answer.—The clay is from the tertiary formation, exten-
sively deposited along the Gulf and Atlantic borders. It is
of no particular economic value. The fragments of fossil
bone are of greater importance. You have probably found
either the jaw bone of a whale or the tusk of an elephant.
You will do well to make diligent search for more fossils,
and you will undoubtedly be rewarded by the discovery of
sharks’ teeth and other remains of great scientific interest.
If you will send us minute descriptions with drawings
(lengthwise and sectional), we will aid you in identifying
them. Look for a bed of lignite coal underneath the clay

beds.—EDS.
—_——) G e T—

The Young Machinist Replies.
To the Editor of the Scientific American :

On page 52 of your present volume, I find two answers to my
¢ Young Machinist's Query.”” The first says that an engineer,
to become a member of the brotherhood of locomotive en-
gineers, “ must be sober, {ruthful, moral, reliable, everready,
and have good judgment.” Let the man that has those quali-
fications serve from 8 to 7 years in any machine shop, in-
stead of on the top of a cab, a wood pile, or the soft side of
a hemlock plank (as our friend would have us believe he did),
and you have a thorough engineer, one capable of taking
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care of the “thousands of dollars worth of property and the
precious lives entrusted to his care.”

No. 2 says that he knows first class machinists who can
build and repair an engine but cannot take charge as en-
gineer. I hold that a man is surely wooden-headed who can
build and repair an engine but cavnot learn to run it. If the
machinist is, as he says, only a first class laborer, I would
like to know in what class he would put the man that does
the work he has evidently been accustomed to, namely,
pitching coal or wood into the furnace. So I say: Give me
a man that can make his own calculations, in regard to the
engine and boiler, and the use of steam, and who is a practi-
cal machinist, rather than a man who has served 20 years at
pitching wood or coal into the furnace.

A YOUNG MACHINIST.
Galveston, Texas,

- >
Ignition by the Rays of the Sun.
To the Editor of the Scientific American :

A singular case of fire occurred in this village a short time
ago, which has caused considerable inquiry and discussion as
to its cauge; and as there are diverse opinions on the subject,
we would be pleased to hear your views. On the 20th of
last June, there was a piece of bituminous coal, containing
about one cubic foot, lying on some dry pine board, against
the south side of a wooden building, and out of the influence
of stirring air, but where the rays of the sun shone fair upon
it. At about 4 o’clock. P.M., the boards and side of the build-
ing close to this piece of coal suddenly burst into flames, and
had it not been seen by a person standing near by, the build-
ing would have been burnt up; but as it was, the fire wag ex-
tinguished with a few pails of water. The day had been-
cloudless and intensely hot, the thermometer ranging from
100° to 105° in the shade. The piece of coal had lain in the
same situation for the last six months, and when water was
thrown upon it to extinguish the fire, there was a hissing
sound, as if jusj taken from a burning furnace. If this fire
arose from the absorption of the rays of the sun, it becomes
a matter of importance to avoid exposing solid blocks of coal
in like situations. H W, 8.

Millport, N. Y. ’

ool

The Emma Suit,

The Emma Mining Company comes off conqueror in a suit
instituted by it to restrain a rival company, whose workmen,
lagt April, broke into the Emma works., This was the Cin-
cinnati and Illinois Tunnel Company. When they made their
appearance in the Emma, the workmen of the latter blocked
up the opening, but shortly afterwards the ¢ cave” in the
Emma occurred, and cut the owners off from that part of
their workings where their rivals had entered. When, after
gsome delay, the fallen rock was penetrated, they found the
Illinois men in possession of all that part of the Emma
works, and the workmen of the latter mine were resisted in
attempting to take possession of it.

The Illinois men claimed that the ground on which they
stood did not belong to the Emma mine, but was separated
from that vein by a clear space of about thirty feet, which
was filled with barren rock. The present suit was then
brought to decide the ownership of this part of the property.
The Illinois men produced affidavits from some gentlemen
who professed to be experts, and also from a number of dis-
charged workmen, formerly in the employ of the Emma
company, These gentlemen went into the mine and, peering
around in places where the ore had been altogether removed,
declared that they found no ore. Measuring the foot wall,
they found it 30 feet wide at that spot, and assumed that for
that distance there never had bedn any ore, and that the
ground held by the Illinois people was accordingly separate
and distinct from the real Emma vein.

On the other side, the owners of the Emma brought up men
who had been constantly familiar with the mine during the
time when that part of the ground was worked out, and who
eclared that ore had been taken out at every foot of the
listance said to be barren. Assayers also wentinto the mine

\nd, taking samples from spots at distances of two feet
Jlong the whole width of the so called barren space, found
hat all that rock carried silver, the lowest assay being more
ban §$75 per tun. On this evidence Chief Justice McKean

eclared that the testimony failed to prove any disconnection
etween the ground acknowledged to be the Emma mine
nd that in dispute. He also gave expression to the opinion
1at the Emma company had a right to follow their ore out-
de of their own surface limits into neighboring ground, in
scordance with the law which says that the patentee may
illow the “ vein or lode, with its dips, angles, and varia-
omns, to any depth, although it may enter the lands adjoin-

g, which shall be sold subject to this condition.”

This tunnel business, as we have before said, ought to be

sposed of, once for all, by Act of Congress. If any man

ishes to run a tunnel and can point to a definite body of ore

Yich he expects to reach, he ought to have the right to that

re for the length of time it takes him to reach it by reason-

ol diligence. But how many of the tunnel claims in the

Tertories have been prosecuted with what, by any stretch

of he imagination, can be called “reasonable diligence?”

Noone in a hundred. Whoever examines that country finds,

in very district, tunnel ¢ stakes,” marking locations that

hav never had a pick struck into them, or else have been
geriusly neglected. This style of mining has not borne
fruk sufficient to entitle it to the protection it enjoys. It is
extrmely hazardous to the other, which we may call, in con-
tradstinction, the straightforward style of work., We can
but'eel pleasure at the victory of the Emma company in this
cage. Whatever criticism that concern is open to on other
poins, it at least deserves the-credit of having worked its
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property with fair diligence. This is the only return the
American people ask for the free gift of their mining prop-
erty, and to this they are certainly entitled.—Engineering and
Mining Journal.

Gravitation, Light and Heat.

The law of gravitation enunciated by Newton is that every
particle of matter in the universe attracts every other parti-
cle with a force which diminishes as the square of the dis-
tance increases., Thus the sun and the earth mutually pull
each other; thus the earth and the moon are kept in compa
ny; the force which holds every respective pair of masses to-
gether being the integrated force of their component parts.
Under the operation of this force, a stone falls to the ground
and is warmed by tbe shock; under its operation, meteors
plunge into our atmosphere and rise to incandescerce. Show-
ers of such doubtless fall incessantly upon the sun. Acted
on by this force, were it stopped in its orbit tomorrow, the
earth would rush towards and finally combine with the sun.
Heat would also be developed by this collisien, and Mayer,
Helmholtz, and Thomson have calculated its amount. It
would equal that produced by the combugtion of more than
5,000 worlds of solid coal, all this heat being generated at
the instant of collision. In the attraction of gravity, there-
fore, acting upon nonluminous matter, we have a source of
heat more powerful than could be derived from any terres-
trial combustion. And were the matter of the universe cast
in cold detached fragments into space, and there abandoned
to the mutual gravitation of its own parts, the collision of
the fragments would in the end produce the fires of the
gtars.

The action of gravity upon matter originally cold may in
fact be the origin of «l/light and heat, and the proximate
gource of such other powers as are generated by light and
heat. But we have now to inquire what is the light and
what is the heat thus produced? This question has already
been answered in a general way. Both light and heat are
modes of motion, Two planets clash and come to rest; their
motion, considered as masses, i8 destroyed, but it is really
continued as a motion of their ultimate particles. It is this
motion, taken up by the ether, and propagated through it
with a velocity of 185,000 miles a second, that comes to us as
the light and heat of suns and stars. The atoms of a hot
body swing with inconceivable rapidity, but this power of
vibration necessarily implies the operation of forces between
the atoms themselves. Itrevealsto us that while they are
held together by one force,they are kept asunder by another,
their position at any moment depending on the equilibrium
of attraction and repulsion. The atoms are virtually con-
nected by elastic springs which oppose at the same time their
approach and their retreat, but which tolerate the vibration
called heat. When two bodies drawn together by the force
of gravity strike each other, the intensity of the ultimate vi-
bration, or, in other words, the amount of heat generated, is
proportionable to the vis viva destroyed by the collision. The.
molecular motion once set up is instantly shared with the
ether, and diffused by it throughout space.

‘We on the earth’s surface live night and day in the midst
of ethereal commotion, The medium is never still ; the cloud
canopy above us may be thick enough to shut out the light
of the stars, but this canopy is itself a warm body, which ra-
diates motion through ether. The earth also is warm, and
gends its heat pulses incessantly forth. It is the waste of its
molecular motion in space that chills the earth upon a clear
night; it is the return of its motion from the clouds which
prevents the earth’s temperature on a cloudy night from fall-
dng so low. To the conception of space being filled, we must,
therefore, add the conception of its being in a state of inces-
sant tremor. The sources of vibration are the ponderable
masses of the universe. Let us take a sample of these and
examine it in detail. When we look to our planet we find
it to be an aggregate of solids, liquids, and gases. When we
look at any one of these, we generally find it composed of
still more elementary parts. We learn, for example, that
the water of our riversis formed by the union,in definite
proportions of two gases, oxygen and hydrogen. We know
how to bring these constituents together, and to cause them
to form water: we also know how to analyse the water, and
regover from it its two constituents. So, likewise, asregards
the solid portions of the earth. Our chalk hills, for ex-
ample, are formed by a combination of carbon, oxygen and
calcium. These are elements, the union of which, in definite
proportions, has resulted in the formation of chalk, The
flints within the chalk we know to be a compound of oxygen
and sil cium, called silica; and our ordinary clay is, for the
most part, formed by the union of silicium, oxygen, and the
well known light metal, aluminium., By far the greater por-
tion of the earth’s crust is' compounded of the elementary
substances mentioned in these few lines.—7yndall.

-
How to Kill Weeds.

By attending the following directions, weeds may be com-
pletely extirpated :

1. Study their habits. Without this, you are working in
the dark. You are shooting without taking aim, and are
more likely to miss than to hit.

2. Have faith that weeds can be killed.

3. Should you, for the first year or two, see little benefit
from your labor, do not relax your efforts. You will certainly
triumph in the end. This is the experience of all gardeners;
and a firm conviction of this truth is one of the strongest in-
centives to perseverance.

4. Be forehanded with your work. This is exceedingly
important. Itis so not merely because weed plants can be
killed easily just as they begin to grow, but it often happens
that many weeds actually go to seed before they get large

enough to attract attention. Chickweed (stellaria) is quite
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a pest in many gardens, We have known much labor and
time spent, year after year, in efforts to keep this little plant
in check, but all in vain, because the work was not com-
menced early enough in the spring and continued late enough
in the autumn. The plant will flower in the snow, and tens
of thousands of seeds were matured before the ground was
cultivated in the spring. The garden was forked over and
hoed repeatedly during the summer, and every weed raked
off (after they had gone to ssed), but during the wet weather,
thousands of little plants would spring up, but were not
thought to be injurious, and were suffered to remain to grow
all winter and seed the land again early in the spring. The
gardener declared it was impossible to get rid of chickweed.
And goit is with many other weeds. We could get rid of
them if our labor was directed by a little correct knowledge
of the habits of the plants, and was applied at theright time.
Many think it impossible to free the land of couch or quick
grags (triticum repens), and their experience seems to them
to justify the opinion. But it will be found that they are
not forehanded in their work. They apply labor enough,
but it is too late. They let the plants grow until the ground
is covered with the leaves of the couch, and then they hoe
and rake and cultivate, and may be fork out as many roots
ag possible. But they cannot get out the whole. The roots
are broken into small pieces, and each piece produces a new
plant, which soon pushes out its roots in all directions in the
loose and mellow soil Had the work been commenced be-
fore the couch plants pushed out their leaves, and been kept
up go vigorously and continuously that the young shoots
could not get to the surface, and the soil constantly cultiva-
ted during the hot dry summer months, every couch plant
would be destroyed. We have tried the plan,and know that
couch can be effectually got rid of in this way. But no half
way measures will succeed with it,

5. Burn all the thistle heads and other weeds that are
cleaned out of the garden. Many seem to think the best
place to put these weeds is in the roads. The man that does
it should be indicted for a nuisance. He forgets that these
weed seeds will stick to the feet of horses and other animals,
Another plan is to feed these seeds to the fowls. All that
are not digested will grow. If there is 8o much grain among
the weed seeds that you do not like to burn them, boil before
feeding.

6. Look to the manure. This is a fruitful source of weeds.
If the crops are foul, the manure will certainly be full of
weed geeds. Fermenting the manure will not kill these
seeds unless the seeds themselves are decomposed, which is
seldom the case. The better plan is to pile the manure, turn
it, and get it thoroughly rotted, and then apply as a top dress-
ing.—London Farmer.

—angl)- o 4o S
Glacial Phenomena in the vicinity of New York,

The evidences of a glacier once moving over the island of
New York are of three classes: 1st. The grooves, or strim, and
other results of the abrasion of the rocks of the island, wher-
ever they are visible. 2d. The mantle of drift which partial-
ly conceals the rocks. 3d. Facts observed over the hills of
the neighboring island of Long Island. All the evidences of
the first class show that the movement and agencies causing
them proceeded from the northwest towards the southeast.
Following this northwest direction from this island over the
highland range of ¢ Archeean” rocks at the Ramapo Gap, N.
Y., we find the same general evidence that we do elsewhere
eastward. The same evidences can be seen in the Pompton
Gap, Dover, and at Lake Hopatcong, N. J.

Some years ago I traversed the hights from this lake to
West Point on the Hudson, and everywhere the evidence of
some agent moving southeastward over them, rounding their
summits, tossing them on their western slopes, was always
present before me. The sum of all this evidence confirms
Professor Dana’s theory of a glacial plateau on thehighlands
of Canada. :

The second class of evidence—the material composing the
mantle of drift—always shows it to have been transported
from the northwest. Both on this island and Long Island
the material is from rocks known to lie to the northwest-
ward. Thus en the island we find boulders and huge masses
of the serpentine and trap rocks of New Jersey blended with
the red sand rock of the same State. In Brooklyn, on Long
sland, we find, in addition to the rocks of New Jersey, those
from New York island blended with t]ge others. I have seen
huge masses of anthophylite in Atlantic street, Brooklyn,
which must have come from the parent bed of this rock, on
Tenth avenue and from West Fiftieth to West Sixtieth
gtreet, Now York. Careful measurement of the direction of
the movement which must have transported these rocks
gshows it to have been from N. 10° W, to S. 10° E. This
course tallies with measurements made on the palisades by
Professor Cooke. The agency which threw this mantle over
the island had power to take up and transport immenge
masses of red sandstone from New Jersey to New York and
Long Island. Many blocks in the city, as at East Seventy-
third, East Seventy fourth, East Seventy-fifth, and East Seven.
ty-sixth streets, Third avenue, New York, lying beneath the
surface soil, are four, six, and eight feet thick, giving in the
excavations an appearance of being independent red deposits
in the drift.

The third class of evidence is the immense drift deposits
on Long Island. These stretch from Oyster Bay, S. 60° W,
to Fort Hamilion, and over to Staten Island. Was not this
ridge a terminal moraine? Through this moraine the Hud-
gon river breaks at the Narrows at almost right angles to
the trend of the Hudson valley.—R. P. Stevens, M.D., Amer-

tcan Journal of Seience and Arts.
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THE annual State exhibition of the Kansas Board of Agris

culture will take place at Topeka Sept. 16th,
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FIRELESS LOCOMOTIVE,

Dr. Emile Lamm, of New Orleans, whose invention of
the ammonia engine was described and illustrated at page
290, Vol. XXV, of the SCIENTIFIC AMERICAN, has lately been
giving his attention, with very successful results, to the eco-
nomic and absolutely safe propulsion of street cars by steam
power.

He was satisfied from the collected experlments of the
past century that the efficiency of steam, togather with its
intrinsic cheapness, could not be called in question. The ob-

jections to its use lay, first, in the constant danger attending
its generationin a boiler placed
over an active fire; and, second,
in the copsequent expense in-
curred when such a boiler is
used with a small engine doing
but little work; for the ever
present danger has to be guard-
ed against with a care equal to
that required for a mnuch larger
apparatus, and a skilled attend-
ant must therefore be employed
at a very disproportionately
high price. From this he con-
cluded that if the danger at-
tending the ordinary steam en-
gine could be avoided entirely,
a skillful attendant would not
be needed to diive it, and the

New Orleans and Carrollton Riilroad Company, on whose
road Dr. Lamm’s fireless losomotive has been runaing, and
who have just adopted his inveation, has made a comparison
between the relative expenses of the two systems, and finds
adifference of 83} per cent in favor of the new over the old.
The calculations for the new system were based on fifteen
locomotives supplied by one set of stationary boilers. One
particular advantage claimed by the inventor, who has al-
ready made over a thousand trips of six miles each with his
locomotive, is the latitude allowable in its construction and
application by reason of the absenceof the furnace.
Patented April 9, 1872. Further information may be ob-

problem of working steam
cheaply on a small scale would
be near solution,

These conclusions led him to
the invention of the “ thermo-
specific ” or fireless locomotive,
which forma the subjec: of the
present article, and which is
illustrated in the arnexed en-
graving.

The driving engine, shown at
A, is a steam engine of ordina-
ry character, and does not re-
quire explanation. B is simply
a reservoir large enough to con- =
tain about 300 gallons of water
and leave steam room above it.
It is made of steel, and is well
covered with non-conducting
material so as to prevent the radiation of heat. Inside,from
end to end, near its bottom, rung a pipe which is perforated
with numeroussmall holes in its periphery, and which is
connected with a universal coupling attached to the front of
the reservoir, It is also provided with a water cock, etc.,
steam drum, and proper steam connections with the engine.
The operation of the apparatus is as follows: By making
suitable connections with a stationary stram boiler, it is first
heated throughout, and then a sufficient supply of water of
the requisite temperature is forced intothe reservoir. When
properly charged, the water is flush
with the water cock. and its tempera-
ture is about 380° Fah., the pressure
in the reservoir being about 170 lbs.
to the square inch. The locomotive is
then ready to be started on its trip,
there being sufficient power stored up
in the reservoir to enable it to run the
attached car a distance of nine miles
without expending the whole of it.
Before beginning tha next trip, the
charge is renewed by again coupling
the reservoir with the stationary
boiler, from which steam is forced in
for about four minutes through the
perforated pipe; by which operation
the temperature and pressure are re-
stored, and the water which went
off in the form of steam during the
previous performance of the engine
is replaced.

The rationale of the foregoing need
not be dwelt upon, &nﬁce it to say
that,in obedience to well known laws,
as the pressure within the reservoiris
relieved by the passage of the steam
into the engine, a portion of the water
in the former is converted into steam
by" the heat with which it is sur-
charged. This conversion would go on until the temperature
in the remaining water had fallen to 212°. It is calculated
that with the reservoirs as now used, about fifty gallons of
water is converted into steam before this point is reached.
The steam given off develops sufficient power to make a nine
mile trip easily, and leaves a pressure of 60 lbs. in the re-
servoir at its completion.

The absence of danger of explosion in using this appara-
tus is apparent, and it is real, also. The pressure in the re
servoir can never rise above the point reached at the time it
is charged ; and after that, it is necessarily continually dimin-
ishing as the power is expended. It requires even less skill
to diive this locomotive than it does to drive a horse or mule
car, and the economy sought in this direction appears to be
fully attained. Our space will not allow us to go into the
details of the advantages and general economy claimed for
this system of propulsion over the regular horse railroad
eystem, General G. T. Beauregard, who is president of the
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The clamps by which the sides of the frame are held
shown at F, are mounted on ways in the head blocks ,
and are operated by two pairs of twin right and left hand,
screws which are fitted to them. Oae of the pairs of screws
runs in bearings attached to the head block, A,and the other
in bearings connected with the movable block, B , the latter
pair being so distinctly shown in the engraving that no fur-
ther explanation is needed. Both pairs are geared to the
crank shaft, G, so as to be actuated simultaneously by its ro-
tation, and the middle wheel of the gearing next B is ar-
ranged so as to slide with the block along the shaft, G.

When the clamps, E, are suitably adjusted, the machine ig
made to conform to any size

nd shape of frame, within its

wits, by simply working the

and cranks, and the squaring
. wnd compressing of the frame
is performed by it with ease and
certainty.

In order to allow the frames
to be bored and pinned while
yet clamped in the machine, the
upper sides of the head blocks
are made with Jongitudinal
grooves, as repregented, of suf-
ficient depth and width to allow
the boring tool to work clear
through the frame to afford
clearance for the chips and room
for the pin to project when driv-
en. In securing the joints of
doorg, which is commonly done
by splitting the tenons and
driving in wedges, ample access
is given to them between the
clamps, E, and the wedges can
be driven while the door is
clamped.

The machine bhas received
practical trial, ard is claimed to
be much superior to others hith-
erto used in sash finisking, sav-
ing both time aud labor;a boy
may operate it effectively.

The inventor, who wishes to
dispose of a part or the whole
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LAMM'S FIRELESS LOCOMOTIVE.

tained of The Ammonia and Thermo-Specific Propelling Com-
pany of America, 175 Common street. New Orleans, or by

addressing the inventor, P O Box 1,493, in that city.
e—

SASH COUPLING MACHINE,

The improved sash clamp represented in our engraving is
the invention of Mr. Jumes H. Phillips, of Troy, N. Y., and
was pateated by him through the Scientific American Patent
Agency, June 18, 1872. Its construction we proceed to de-
scribe:

SASH COUPLING MACHINE,

Upon a suitable frams, such for instanca as depicted, are
mouated two head blochs; one of which, A, ig stationary,
and the other, B, is movable toward or from ths first, on the

PHILLIPS

grooved ways shownon the top of the frame. These move-
ments are produced by operating the two screws, C, which
are geared to the haad crank shaft, D. The head blocksare
provided with adjustable metal clamping pieces, E, upon

of his rights, may be commu-
svicated with at 116 Congrees
street, Troy, N. Y.
—0 <>
Vibration of Glasses Cracked or Containing
Effervescing Liquids.

It is known that a glass containing effervescing liquid wil]
not give a clear note when struck, and that as the efferves
cence subsides the tone becomes more and more clear. Wher
the liquid is perfectly tranquil, the glass will ring as usual
but on re exciting the effervescence, the musical, tone agal
disappears.

The phenomena presents itself to my mind as being dy
to a certain amount of vibration cor
municated to the glass by the agit
tion arising from the effervescenc
This vibration—which can be easi
heard by placing the ear cloge to t!
glass—interferes with that caused -
striking the glass, and destroys mc
or less the proprr rhythmic moveme
necessary to the produciion of a mu
calnote, according as the intensity
the agitation of effervescence is gre
er or less.

The dead sound of a cracked gl
is probably owing to a similar cat
For in that cage, as soon as the vi!
tions traveling round the glass arr
at the crack, the edges of which
wholly or partially in contact, they
transmitted from edge to edge; anc
owing to the friction of the edges:
against the other, their vibrations
not synchkronize, a reflex wave is-
pinged upon each, having a less ve-
ty than the original wave. This r&
wave will correspond to the vibra
caused by effervescence. If the ck
be cleanly cut out, o as to sepsge
the edge by a, well defined inte],
the glass will again emit a mual
note. In the latter case, the sonorous vibrations, on arrig
at the cut portion, return by the way they came, synchriz-
ing with those which they meet.

The dead souad of the glass, when filled with honeor
treacle, is probably owing to the circumstance of these flds
being not sufficiently mobile to vibrate in unison withhe
glass; and thus they desfroy its musical tone as eff-ctuly

which is laid, in the manner indicated in our illustration, the
sash or other frame which it is intended to square up and
press together. The peculiar form of thess clamping pieces
will be understood by inspecting those seen on B; they con-
form to the rectangular figure of the head block on three
sides, and on the fourih are turned up perpendicularly so as
to clamp the frame perfectly square. By properly arranging
the clamps, E, the terms of the side pieces of the sash frame
are left room to project beyond the mortises in the end picces
through which they are driven, on being compressed by the
machine,

© 1872 SCIENTIFIC AMERICAN, INC

ag if they generated an imndependent and non-synchronot vi-
bration.— Allen Beazeley, in Nature.
>

THE SEWAGE OF PARIs.—The question as to the treatient
of the sewage of Paris has been settled, by its concessia for
fifteen years to the London Pcat Eagineering and Sevage
Fuliration Company. For a long time the sewage hasbeen
dealt with by the Le Sage company in the most priritive
manner—pamely, by spreading the solid matter upo: the
ground to dry, causing fearful annoyance for miles apund,
and provoking general outery against the barbarous prectice.
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THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT
OF SCIENCE.

This body of the prominent scientific men of the United
States commences (as noticed elsewhers) this year's meetings
on August 22d, at Dubuque, Iowa. It was at first intended
tomeet in Sin Francisco, if found practicable by the commirtee
in charge of selecting the pla -e of meeting: but such urgent
invitations were received from Duabugus that the latter place
was chosen. By the hospitality of the citizens, all the mem-
bers will be privately entertained, and arrangements have
been made for free excursions to different places of gcientific
interest in the neighborhood, so that this meeting promises
to be as satisfactory to all concerned as any previously held
elsewhere.

Perbaps no association is so little understood by the public
and even by the press as this; and this is the reason that,
after every meeting, most absurd criticisms are indulged in
by the reporters. People complain that the subjects dis-
cussed are not popular enough to be understood by the visit-
ors who may drop in; but it ought not to be lost sight of that
this association was by no means founded for the popular
diffusion of knowledge. The latter object would require per-
manent courses of elementary lectures, in place of the meet-
ing of some two hundred of the prominent scientists of this
continent in a single city for only one week in a whole year.
It the people anywhere fesl the want of popular and contin-
uous diffusion of knowledge, they ought to found, in the dif-
ferent cities and towns, local institutions, where, by means of
lectures and experimerts, given free to all by competent lec-
turers, the public may receive the needed scientific informa-
tion. Sach institutions would without doubt have the good
wishes of all the members of the American Association for
the Advancement of Science; but they would labor in an en-
tirely different field, the diffusion of information obtained,
while the said association labors, like the Smithsonian Insti-
tute in Washington, for the increase of our stock of scientific
knowledge. This diffusion, or the instruction of the people,
or teaching in general, isa ficld of labor entirely foreign to
the purposes of the association, notwithstanding that most of
its membhers are publicly or privately engaged therein, as
their regular occupation.

That the meetings are held with open doors is not with
the expectation that ignorant people, who happen to drop in,
will learn anything or be pleasantly entertained, as many
appear to expect; but simply because science has no secrets.
Uninstructed visitors have about as much right to expect to
obtain information or amusement when dropping in upon a
Congressional session in Washington, The members of the
association can think as little about entertaining occasional
visitors as the members of Congress. In both sessions are
duties to be performed, regardless of audience or visitors,
namely, bringing facts and honest opinions before the body
of the house, which in one case is political, in the other, sci
entific.

"Certain subjects treated are uninteresting not only for the
public, they are so even to those members who have not
made a study of them. Therefore the meetings are divided
iato sections, so that, in section A, Mathematics, Astronomy,
Physics and Chemistry are discussed, in section B, Geology
and Natural History, in section D, Microscopy. This is also
done in order to rave time, as otherwise the time occupied by
the meeting would-be protracted to four weeks im place of
one. The objection, however, is that it frequently happens

J

that such interesting subjects are discussed in several sections
that often members regret their inability to attend more than
one section at the samse time.

Upon the surface, however, the great benefits of these
meetings do not appear. One is the profit, to men engaged
in a common pursuit and who love that pursuit, of being
brought together for private conversation, discuszion, and in-
terchange of opinions. The discussions arising after the
reading of a paper are often the most important part of the
proceedings, and it is to be lamented that no note is kept of
these, except by newspaper reporters, from whom of course,
it cannot be expected that they will be able to distinguish
matter of genuine value from the chaff which occasionally
runs among it.

The wisdem of keeping up the migratory character of these
meetings has bezen doubted. There are two reasons: One is
tbat no city should claim preéminence as a scientific center,
as this would make the association less national by existing
local jealousies, and science must try to ba eminently cosmn-
politan. Another reason is that, in the city where the meet-
ing is held, the representatives of science in the United
States will stimulate a love for scientific research, and this
has been, thus far, actually the case in almost all places
where the meetings have been held.

A very striking feature in the character of the discussions
is the peace and harmony which pervades all from beginning
toend. There may be different opinions in regard to the ex-
planations of observed facts, but there is constantly a tendency
to unification as the erroneous opinions are constantly being
given up, when truth prevails and all agree in the end.
Compare this with meetings where prominent men of differ-
ent schools of politics or religion are brought together;

16 | would they discuss for a whole week the subjects of their

devotion, and separate with such perfect good feeling, and
leave behind them in the place where they met, so.favorable
an impregsion as is the case with the men of science?
D+ T
CANADIAN PATENTS,

We again remind our readers that the new patent law of
Canada goes into effeet on the 1st of September, on and after
which date all citizens of the United States may take patents
in the Dominion without let or hindrance.

Patents will be granted in Canada for periods of five, ten,
and fifteen years. The two first periods may, before their
expiration, be enlarged to fifteen years, on simply filing a
petition for an extension and paying a small fee.

A model is also required, and on this subject the rule es
tablished by the Canadian Commissioner of Patents is as fol
lows:

Rule 7. Models must be neat and substantial ones, not to
exceed eighteen inches on the longest side, unless otherwise
allowed by special permission; such models must be so con-
structed as to show exactly every part of the invention and
its mode of working. In cases where samples of ingredients
are required by law, they must be contained in glass bottles
properly arrapnged; but dangerous or explosive substances
are not to be sent. Both models and bottles musi bear the
name of the inventor, the title of the invention, and the date
of the application ; and must be furnished to the Patent Of-
fice free of charge and in good order.

It will be observed that the foregoing rule only requires
that every part of the {mwvention, and its mode of working,
shall be exhibited in the model. If the invention consists of
an improvement upon some part of a known machine, it will
not be necessary to make a model of the whole machine, but
only those parts that are needed to show the intended work-
ing of the improvement. For example, if the invention re-
lates to vehicles, and consists in an improvement in the con-
struction of the wheel and axle, it will not be necessary for
the inventor to furnish a complete model of a vehicle, but
only a model of a wheel and axle, made according to the im-
provement. This is also the rule at our United States Pat-
ent Office.

For the information of .those who contemplate taking out
Canadian patents, Messrs. Munn & Co. have prepared a circu-
lar containing full directions, copies of which can be had
free of charge by simply addressing them at the SCIENTIFIC
AMERICAN Office. 'The Dominion of Canada is a splendid
field for the introduction of new inventions. Her population
is 5,000,000, and rapidly increasing. Her people partake of
the spirit of enterprise which governs here. The Canadians
are now building a railway from the Atlantic to the Pacific,
and everything indicates a spirit of progressive activity.
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THE AURORA.

On the evening of the 3d instant, occurred one of the most
magnificent auroral displays that have ever been witnessed
in these latitudes, Many of the principal phases of the phe-
nomenon, previously noticed by observers at the polar regions,
were here brilliantly produced, the convoluted curtain clouds
excepted.

The display began with the formation, at the northern hor-
izon, of the bright arching bank or auroral bow, having a
greenish yellow tint which illaminated the earth as if the full
moon were shining. Pencils, brushes, columns and streamers
of light, of various shades and fantastic forms, shot up
wards with amazing rapidity tothe zenith, where they con-
verged, forming a remarkable nucleus or crown of glory. The
eastern portion of the columns and streamers now glowed
with transparent crimson colors; and then began a general
upward undulating, waving, flickering and radiating move-
ment of the luminosity, of indescribable beauty. The most
remarkable part of the display lasted for about fifteen min-

utes, when its force appeared to have been somewhat spent;
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but some two hours elapsed before the aurora had wholly dis-
appeared.

The Utica (N. Y ) Herald says: ¢ The skies over Utica and
other equally favored places presented a peculiar anl most
beautiful appearance. Directly overhead, a central whirl of
fire, assuming different forms and tinted at times with red or
purple, was surrounded by straight shoots and sheets of pale
flame, constantly varying and shifting, which reached from
the zenith to the horizon, except in the extreme south., At
one time the form of an angel with outstretched arms and
spread wings could be plainly traced in the flaming center of
this grand display.”

The precise origin of the aurora borealis, how and why it
makes its appearance, is not fully understood, and still forms
an utéresting subject for investigation among the students
of science. Many theories have been put fo 'th, some of
which we will briefly meution, together with a few facts.

A number of intelligent observers, stationed in polar re-
gions such as Greenland and Iceland, aver that the aurora is
sometimes accompanied by hissing and crackling sounds, the
latter resembling electrical sparks. The Esiquimaux natives
also say that these sounds are very often heard in connection
with the lights. But Kane, Richardson, Parry, and other
arctic travellers were unable to detect any sounds, while
Wentzel attiibuted the noise to the contraction of the snow
from sudden increase of the cold.

The hight of the aurora is differently estimated by various
observers, ranging from one mile to five hundred miles from
the earth. Some of the best observations bring the light
within the limits of the clouds, and indicate that the auroral
pencils may even be swayed by the winds and currents of
air, It is believed that the auroral light has a considerable
thickness or body. It is visible at immease distances. The
same aurora has been s:en at the same tims in Earope, Asia,
and North America, on a parallel as low as Cuba and
Spain.

Professor Olmsted has attributed the aurora to the sudden
plungiog of the earth into what might be termed a cosmi-
cal atmosphere or vapor, composed of atoms of nebulous
matter, the light being produced by the friction of this mat-
ter against the earth’s atmosphere. This coincides with
Biot’s theory, who was of opinion that the atoms were com-
posed of iron and served as conductors between various at-
mospheric beds, unequally charged with electricity: when
the tendency of the eleciricity to get into equilibrium sur-
passes the resistance of the imperfect conductive pow-rs of
the atoms, an electrical dis¢harge ensues, and the nebulous
molecules sparkle, thus producing the aurora. This curious
theory is altogether saurpassed by tbat of the editor of the
New York Herald, who, in commenting upon the recent aurora
says: “The most satisfactory explanation of these splendors
in the northern skies seems to be that which connects them
with the reflection of electric discharges from the microscopic
ice crystals, which compose the delicate cirrus clouds in the
upper atmosphere. Tnese crystals of condensed vapor, so
minute as to defy any but the most practiced observer, act as
a screen for the reflection of light; and the deposition of
watery vapor from the lofty equatorial current produces the
lightning discharge.”

In a previous number of the same newspaper, the phe.
nomenon is explained as follows:—* The origin of the aurora
borealis is simply this, speaking sensibly:—It is caused
by the refraction of the rays of the sun upon the vast
fields of ice which line and fill up the shores of Labrador,
Bebring Straits and the Hadson Bay Territory.”

Leaving these amusing, not to say absurd, theories, it may
be remarked that magnetism and electricity are in some way
connected with the auroral development. The auror allights,
pencils, and streams may be artificially produced by means
of a glass tube containing rareifie; atmospl:.eric air through
which electricity from a machine is passed, or in which tube
it is excited by friction. A description of the tubes wag re-
cently published in the SCIENTIFIC AMERICAN.

Another device for the artificial production of lights which
appear to be analogous to the aurora consists of an iron bar,
enclosed within a rarefied air chamber. Luminosity, of dif-
ferent kinds, is here produced at will, either by the electric-
al machine, or by the contact of the iron bar with one of the
poles of an electro-magnet.

Do la Rive fays that luminous effects similar to those of
the aurora may be obtained if a continuous current of or-
dinary electricity is made to arrive gt the pole of a powerful
electro-m:gnet in moist, rarefied air.

The magnetic needle is almost always deflected and agita-
ted during the continuance of the auroral display.

During the auvora, the telegraph wires often become
charged with electricity which in its nature appears to re-
semble galvanic electricity. Mr. Culley, the distinguished
English telegraph engineer, stated that the aurora wasa
kind of lightning, differing from ordinary lightning in being
a gentle and gradual flow, instead of a violent and sudden
discharge. Telegraph wires that run east and west are said
to be most affected during the aurora. Humboldt regarded
theaurora as an electric activity which manifested itself by
the fluctuation of the magnetic needle and by the appearance
of the auroral light.* Faraday suggested that the aurora was
connected with currentsof electricity induced by the earth’s
rotation and urged towards the poles, whence it is endeavor-
ing to return, by natural and appointed means, ab ve the
earth to the equatorial regions. The results of experiments
indicated by him confirm the correctness of this suggestion.

Dr. Nichol says: “ Itisvain to search at present for a theo-
ry of the aurora. What is known is this: The direction of
the auroral jeis or rays and the position of the ¢rown have a
connection with the magnetic meridian; and the aurora pro-
duces great magnetic perturbation.”
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Professor Loomis gives the following particulars:—Au-
. roral exhibitions take place in the upper regions of the
atmosphere, since they partake of the earth’s rotation, All
the celestial bodies have an apparent motion from east to
west, arising from the rotation of the earth; but bodies be-
longing to the earth,including the atmosphereand the clouds
which float in it, partake of the earth’s rotation, so that their
relative position is not affected by it. The same is true of
auroral exhibitions. Whenever an auroral corona isformed, it
maintaing sensibly the same position in the heavens during
the whole period of its continuance, although the stars mean-
while revolve at the rate of 15° per hour.

The grosser part of the earth’s atmosphere is limited to a
moderate distance from the earth. At the hight of a little
over four miles, the density of the air is only one half what
it is at the earth’s surface. At the hight of 50 miles the at-
mosphere is well-nigh inappreciable in its effect upon twilight.

The phenomena of lunar eclipses indicate an appreciable
atmosphere at the hight of 66 miles, The phenomena of
shooting stars indicate an atmosphere at the hight of 200 or
800 miles, whiletheaurora indicates thatthe atmosphere does
not entirely cease at the hight of 500 miles. Auroral exhibi-
tions take place, therefore, in an atmosphere of extreme rari-
ty; so rare injeed that if, in experiments with an air pump,
we could exhaust the air as completely, we should say that
we had obtained a perfect vacuum,

The auroral beams are simply spaces which are illumined
by the flow of electricity through the upper regions of the
atmosphere. During the auroras of 1859, these beams were
nearly 500 miles in length, and their lower extremities were
elevated about 45 miles above the earth’s surface. Their tops

inclined toward the south, about 17° in' the neighborhood of|

New York, this being the position which the dipping nsedle
there assumes.
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COUNTRY CHURCHYARDS.

An English jéurnal of recent date complains ef the unin-
viting and desolate appearance so common in the plots, set
apart in villages and towns, for the interment of the dead.
If the remarks made by our contemporary are applicable
to the rural churchyards of England, where every hamlet,
from its very age, supplies the elements of the picturesque,
they are doubly true in reference to the barren and forbid-
ding enclosures found in the newly built villages which
abound in our own country.

We do not of course refer to those magnificent cities of the
dead which adjoin our great towns, for on these every re-
source of art and skill has been unsparingly lavished; but
to the simple acre or two of land, which either surrounds,
the rural church or else is fenced off, solitary and alone, on
the outskirts of the populated quarter. Every one is
familiar with its appearance; bleak, bare and desolate,
totally devoid of ornamentation, the surface of the ground
broken and irregular with heaped up mounds of earth, and
covered with' headstones and monuments standing stiff and
white, like ghosts, over the graves. If trees there be, they.
are generally clumps of pines, lugubrious and solemn in
their dark shades. The grass is long, and coarse, rank weeds
abound, while the few flowers that bloom here and there are
wild and uncultivated. Perhaps a few plots within the en-
closure, the family burial places of the magnates of the
village, are surrounded with cheap iron railings which, while
adding to the prim formality of the spot, convey the im-
pression that its occupants waintain their exclusiveness even
in the tomb.

It js a beautiful idea, taught us by science that, our bodies
after being buried in the ground are consumed and reappear
in the shape of the fragrant flowers that bloom over our rest-
ing places. Even this consolation, if so it may be termed, is
denied us in the modern burying ground, for the mind can-
not but revolt at the thought of sleeping beneath rank
weeds or moldering in the damp heavy shade, away from
the clear bright sunshine, The practice of making mounds
over graves is one which should long since have been abol-
ished. They doubtless served in the beginning as marks of
locality, but now they simply disorder the ground. We
could rest as calmly under the turf of a smooth level lawn
as under a gurface of ridges and hollows, while the proper
keeping of a flat graveyard would be easy compared with
that of an uneven one.

Niggardliness of space within the limits of a city may be
a matter of necessity, but in the country, thus prescribing
limits as to render the making of a few walks or the plant-
ing of a few ornamental trees an impossibility is without
reason. In churchyards already in existence, this defect
may not well be remedied ; but where new ones are constant.
ly being laid out, it is a question worthy of consideration
whether a sufficiency of space should not at once be obtained
80 as to admit of some pleasing effect being produced by the
exercige of taste in its arrangement, instead of making calcu-
lations with a view of utilizing to the utmost, for burial
purposes, every available inch of ground. In monumentsand
gravestones, we hardly hope to see any change. Save the mag
nificent memorials which mark the graves of the wealthy,
there has been but little alteration in their general style
during the past century. The matter of designing inex-
pensive yet beautiful headstones is worthy of the attention
of our architects, if only to relieve us from the grotesque or
painfully plain pieces of sculpture which emanate from the
workshop of the rural stone cutter.

In laying out a piece of ground for a burial lot, paths
ghould bs at first formed, and then the planting of suita-
able” trees should follow. Among the latter, the weeping
varieties, from .%e habit of growth they display, con-
gort best with the character of the place. Flowering trees,
especially, should be set out, Soft colors or whites should

be selected, but not yellow, as the laburnum, as that would
be inappropriate. For foliage trees, the beech, horse chest-
nut, weeping ash, birch, elm and others of graceful outline
should be preferred, while a very few pines or dark toned
shade trees may be interspersed for the sake of contrast.
Evergreens of low growth, such as the arbor vitae, together
with flowering shrubs, hollies, may bloom, syringas, lilacs or
elders would form a pleasing variety, and at the same time
furnish the bare sward without adding dullness or density.
Creeping vines, twined around monuments, make even the
plainest of stones an object of beauty. The trumpet creeper,
sweet honeysuckle, woodbine, climbing roses, Gterman ivy,
and especially the hardy English ivy, are all graceful and
appropriate. If we dispense with mounds, the places of in-
terment might be covered with flower beds, of the shapes of
the graves might be marked out on the green turf with
flowery plants. Nothing could be prettier than a margin of
snowdrops or lilies of the valley, inside of which might be
a small cross of white crocuses. In spring time, exquisite
designs may be worked out in purple and white hyacinths,
The more delicate tinted flowers should.,befelected or else
those of deep toned hue, neither brilliant nor gaudy. Pure
white lilies, callas, purple violets, drooping white and pink
fucheias, cape jessamine, moss roses or white pinks, with
candytuft for borders, can be arranged with exquisite effect.

These are all Nature’s ornaments, and they were given us
to brighten those spots which to the mind carry the most
gombre reflections. “ God’s Acre” should be pleasant and
cheerful, and not a place to be avoided as only suggestive of
gloom and death.

——— e —

INFLUENCE OF VARIOUSLY COLORED LIGHT ON
ANIMAL AND VEGETABLE GROWTH.

This subject is at present attracting a good deal of atten-
tion, and strange to say it is regarded by many as a new mat-
ter for investigation, a patent even having been recently
granted for the use of blue glass in the cultivation of plants.
Several years ago, a committee of the British Association for
the Advancement of Science investigated the whole question
very thoroughly, and at various times individual observers
have devoted their attention to the subject. The general re-
sult seems to be that growing plants thrive best in white
light, while seeds, during the process of germination, do best
under blue rays. The well known seedman, Charles Lawson,
of Edinburgh, thus details the results of some experiments
made by him in 1853: “I had a case made, the sides of
which were formed of glass, colored blue or indigo, which
cage I attached to a small gas stove for engendering heat;
in the case shelves were fixed inside, on which were placed
small pots wherein the seeds to be tested were sown. The
results were all that could be looked for; the seeds freely
gerfninated in from two to five days only, instead of from
eight to fourteen days as before. I have not carried our ex-
periments beyond the germination of seeds, so that I cannot
afford practical information as to the effect of other rays on
the after culture of the plants.

I have, however, made some trials with the yellow ray in
preventing the germination of seeds, which have been suc-
cessful ; and I have always found the violet ray prejudicial
to the growth of plants after germination.”

o+ SR

PLASTER CASTS,

If the ordinary plaster of Paris of commerce, which is sold
in the form of a dry white powder, be mixed with water to
the consistency of a moderately thin batter, the compound
will in a short time become solid and firmly set. By this
means, accurate impressions or casts may be taken of almest
any object. The first step in making a cast is to prepare the
mold, and in order to render this process clear, we will sup-
pose that a simple object such as an apple or a plum is to be
copied. A pint of plaster is placed in a bowl or similar ves-
gel, the interior of which has previously been oiled. Water
is then added until a paste is obtained. Now oil the fruit
and press it down into the mixture until its part of greatest
breadth is even with the surface of the liquid. An apple,
for instance, should be inserted,calyx end down, and allowed
to sink about half way—the middle of the fruit in most va-
1ieties being its largest portion. The plaster will soon set,
when the object may be lifted out. With a sharp knife pare
off all inequalities, fill up air bubbles with fresh plaster,
smooth off the top of the mold perfectly level and make three
or four countersinks in its surface—carefully oiling the lat-
ter, as well as the matrix left by the object. Replace the
original in its socket, oil its-upper portion and lay on plaster
with a case knife, as fast as it will solidify. Continue to add
material until the mold is brought to the proper form, nearly
square and flat on top. When the plaster is perfectly hard,
lift off the upper portion of the mold and remove the object;
then eil the entire interior surface with linseed oil and allow
it to dry.

The mold being completed, the cast is easily obtained.
Fagsten the two parts of the former together and bore a small
hole of about three quarters of an inch in diameter in the
side. Through this opening pour in the liquid plaster, which,
after being allowed sufficient time to dry, will harden into
the shape of the mold.

Those attempting the process for the first time should
begin by making molds of simple objects until the necessary
deftness of manipulation is obtained. Casts of heads, partic-
ularly of living subjects, should not be essayed until after
considerable practice. A life size metallic bust may be used
for the beginner’s first efforts in figure molding; or, if he can
obtain access to the dissecting room of any medical college,
he may attain much greater skill by copying directly from

the cadaver,
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In making a mold of the head and face, the hair and whis-
kers should be mingled with potter’s clay, brushed smoothly
and oiled. The back of the head is taken first. This is done
by pouring a quantity of the mixed plaster into a shallow
tray and laying the head back into the mixture, allowing it
toremain there until the plaster sets. It is then removed,
the mold smoothed and oiled and countersinks made in its edge.
Then oil the face and apply the plaster, a little at a time,
being careful to see that it enters all wrinkles and indenta-
tions. In modelling from aliving person, the breathing is
done through the nostrils. When the material sets, lift the
mold from the face and carefully smooth its interior surface.
If the eyes are to be represented as open, carve depres-
sions for the eyelids and’also for the brows. Now fill up all
indentations with overhanging edges which would catch the
cast and prevent its extraction. Brush the interior of the
mold over with linseed oil, let it dry, and fit the two sections
accurately together. The casting liquid is poured in through
the orifice left by the neck. Use but a little of the plaster at
a time and roll the mold around so that the mixture will be
evenly deposited in all itsindentations., Finally fill the mold
and set it agide to dry. When the sections are removed, the
hardened cast may be finished with a sharp pen knife.

For delicate and accurate castings, the best method is that
proposed some time since by Mr. Boyd Dawkins, F. R, S. The
mold is made of artist’s modeling wax, which, though soft
and plastic when heated, becomes perfectly rigid when cold.
The object to be copied is first covered with a thin powder of
steatite or French chalk, to prevent its adhesion to the mold.
The wax, which has been heated to a proper plasticity is then
applied and carefully pressed into all the cavities of the
original. When it is necessary, from the shape of the latter,
to make the mold in two or more sections, steatite powder
should be placed between to render them easily taken apart.
The object should be removed from the mold before the latter
becomes perfectly hard and rigid, as in that case it is very dif-
ficult to extract. After wetting the interior of the molds, to
prevent bubbles of air lurking in the small interstices, pour
in plaster of Paris. The casts, when dry, may be painted in
water colors, which must be fainter than those of the origi-
nal, because the next process adds to their intensity, After
drying the cast, steep it in hard paraffin, The ordinary par-
affin candles, which can be obtained from any grocer, will
serve the purpose. Finally cool and polish the cast by hand,
with steatite. By thia process, casts of fossils or other ob-
jects in natural history may be made with such accuracy that
it is with difficulty that they can be distinguished from the
originals

e+ G - — e
The Corundum Region of North Carolina:

Professor Shepard, of Amherst College, Mass., in an arti-
cle in the American Journal of Arts and Sciences, says that
corundum has been recognized for above thirty years at sev-
eral of the gold washings ia the mountainous counties of
North Carolina and Georgia, though rarely occurring in
masses larger than would be called a coarse gravel. Within
the last two or three years, however, under the stimulus of
discovering an improved description ef emery, many new lo-
calities of corundum have been brought to light.

The corundum localities are already known to occupy a
stretch of country at least 170 miles long, with a breadth of
about ten miles, As the region is little inbabited and very
mountainous, it is probable that the corundum zone, as it has
been called, will hereafter be much extended. It is situated
in a subalpine country, partly within the northeastern cor-
ner of Georgia, and extending thence, in the direction of the
crest of the Blue Ridge, into several contiguous counties of
North Carolina.

The principal exposure of the corundum has been effected
at what is known as the Culsagee mine,situated in the town-
ship of Elegée (sometimes written Elijay) situate eight miles
goutheast from Franklin Court House, in - Macon county.
This is the center of operations of the American Corundum
Company, whose works are superintended by Colonel C. W.
Jenks. The chief excavations have been made on the north-
ern slope of a mountain, at an elevation of about 2,700 feet
above tide water.

o ———— -
To Detect Sulphuric Acid in Vinegar,

An ounce of the vinegar to be examined is put into a
small porcelain capsule, over a water bath, and evaporated to
about half a drachm, orto the consistence of a thin extract;
when cool, half a fluid ounce of stronger alcohol is to be
added and thoroughly triturated. The free sulphuric acid,
if present, will be taken up by the alcobol to the exclusion
of any sulphates. Allow the alceholic solution to stand sev-
eral hours and filter; to the filtrate add one fluid ounce of dis-
tilled water, and evaporate the alcohol off by gentle heat
over asand bath ; when free from alcohol, it is set aside for
several hours and ther again filtered. To the filtrate, acidu-
lated with hydrochloric acid, add a few drops of a solution
of chloride of barium, and a white precipitate of sulphate
of barium will result, if the sample of vinegar has been
adulterated with sulphuric acid.—American Journal of
Pharmacy.

We wish that some of our readers would suggest a more
easy method of detecting the sulphuric cheat in vinegar.—
Eps. .

————at ¢ O—

ScIENTIFIC GARROTERS.—Dr. F. Kirkpatrick, Vice Presi-
dent of the Royal College of Surgeons, Ireland, while pro-
ceeding to visit a patien} at ten o'clock at night, recently,
was garroted in one of the most fagshionable streets of Dublin,
and deprived of his watch and chain. One of a gang of three
men quickly rendered Dr. Kirkpatrick insensible by pressing

firmly on the carotid arteries on both sides.
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LETTER FROM PROFESSOR R. H, THURSTON.

CINCINNATI, Ohio., July, 1872.

A peculiar ferry boat at St Louis. Visit to the wonderful
iron deposits. How the ore is mined and transported.
Progress of the great bridge at St. Louwss. Engines and
machinery of the Mississippi steamboats.

The railroad between Cincinnati and St. Louis takes the
traveler through a pleasant level and partly wooded country,
which, however, presents so little variety in its scenery that
it becomes monotonous long before the end of the route is
reached. The terminus is in East St. Louis, and the passen-
gers are taken across the river by an oddly designed ferry
boat, having a double hull with the single wheel placed be-
tween the two parts. The craft is about as broad as it is
long, and it is quite remarkable that it should allow of such
skillful manceuvering. The city of St. Louisis more of a com-
mercial than a manufacturing city, and its levee is lined,
nearly the whole length of the city front, with steamers
which run to all the principal points upon the Mississippi
and its tributaries. There is, however,in a city so large, and
situated, as is St. Louis, at a point from which an extensive
market can be readily reached, necessarily a considerable
amount of manufacturing; and the proximity of those won-
derful deposits of iron ore at

IRON MOUNTAIN, SHEPHERD MOUNTAIN, AND PILOT KNOB

has given rige to quite extensive iron works. The Laclede
Iron Works at the north end of the city are quite large roll-
ing mills and turn out excellent iron. The pig iron used: is
made from Iron Mountain ore. At Carondelet are to be fourd
quite large and well managed blast furnaces which -are sup-
plied with ore from the Iron Mountain. A

Having heard Pittsburgh manufacturers speak of this ore
ag fully equal, if not superior, to any ore found in the coun-
try, and havieg 'so frequently heard of its wonderful extent
and remarkable location, a day was taken to visit the ore
mountain. It is situated 85 miles from St. Louis, and a line
of railroad leads directly past it. .The ores mined at Iron
Mountain and at the other almost equally noticeable deposits
of Shepherd Mountain and Pilot Knob are thus readily
bropght to St. Louis, and are thence distributed, by rail and
river, to all parts of the country west of the Alleghanies and
south of the Lake Superior mines. The deposit is well
named. It is a hill rising high above the general leVel of
the country, and composed nearly entirely of an ore of iron
that is almost absolutely pure. It is pure enough to make
excellent Bessemer mstal, a test which very few ores can
successfully pass. This great hill, for it is hardly high
enough to be called a mountain, containg millions of tuns of
ore that can be obtained by simple quarrying and without

the expenditure of a dollar for drainage or hoisting. The|

miners have attacked it at three points, and have been, for
some time past, getting out and shipping about 1,500 tuns a
day. As may be readily imagined, they have made immense
cavities in the greai mass of ore, and yet they are insignifi-
cant when compared with what remains untouched. The
process of mining here is the simplest possible. After
“ gtripping” off a few feet of earth, a mixture of ore and dis-
integrated rock is reached from which is obtained a large
quantity of ore, in masses of some considerable size occasion-
ally, but usually finely divided. This, Mr. Aubuchon, the
guperintendent, informs me is of as fine quality as the “ bluff
ore,” and is preferred by some iron makers. After working
through this deposit, which is usually of no great thickness,
the hard solid “ mountain” of ore is reached. Here the ham-
mer, drill, and gunpowder are necessary,and the whole work
is done by blasting. The scene presented here is strangely
attractive and interesting. Six hundred men are employed
at the mine, and they cluster among the loosened rocks and
upon the unloosened crags like so many bees. The air is
filled with the ringing sound of scores of hammers striking
upon dozens of steel drills. Occasionally, in one or another
of the three chasms, the sound of hammering suddenly
ceases, and, while a minute curl of smoke commences to rise
from the fuse in some hole which has just been charged, the
whole body of miners employed in the cut scatters in all di-
rections to find a safe retreat in which they cannot be reached
by flying “spalls.,” A few moments pass, moments of sus

pense, usually, to the spectator unaccustomed to such work,
and the sound of the explosion is heard. Sometimes it is a
dull, smothered, almost unheard sound, and the sudden
cracking and slight displacement of great masses of the min-
eral are the principal evidences that the tremendous forces
brought into action have done useful work; at other times, a
loud crash accompanies the report, and great pieces of ore
fly in all directions, and then the miners emerge from their
hiding places as suddenly as they disappeared, and go on
with their work at hammer and drill or transporting the
“won” ore to the railroad. Sometimes, but very rarely, some
poor fellow is struck by a falling mass and severely injured
or even killed; but such accidents are much less frequent
than would naturally be imagined, and when they do occur
are, almos’ invariably, the result of gross carelessness on
the part of the sufferer. At the Iron Mountain such occur-
rences are almost unknown.

The ore, having been blasted out and broken up into pieces
of proper size, is loaded intosmall cars or ¢ buggies,” as they
are called, and these are j ushed out e the cut and let down
the mountain side on a track which guides them to the load-
ing docks where they are dumped, the ore falling into the
waiting cars on the siding; and the latter, when full, are
made up into trains and drawn away by lecomotives. Were
the “ buggies” allowed to run down the inclined plane with-
out control, it would, of course, be quite impossible to pre-

vent their destruction at the bottom. A strong iron wire
rope is therefore made fast to the loaded “ buggy” and, pass-
ing around a drum which is controlled by a powerful brake,
the other end is attached to an unloaded buggy at the foot of
the incline, which is thus drawn up by the loaded one as the
latter descends. A man stationed at the brake has their
speed under perfect control. There is probably not another
mine in the country which possesses so many advantages for
mining and for getting its ore to market as the one just de-
scribed, and probably none in the world combines such ad-
vantages with the additional one of producing such excellent
ore, Shepherd Mountain and Pilot Knob, in the same range,
one or two locations as yet unworked in the Lake Superior
range of iron ores, and a deposit in Rhode Island may at
gome future time compete, pretty closely perhaps, in some
points.

There are two small charcoal blast furnaces at the mine,
making iron from this ore mixed with a small proportion of a
“leaner” ore obtained from a point distant about thirty miles
from Iron Mountain. The iron is of excellent quality.

THE ST. LOUIS BRIDGE,

Returning to St. Louis, we visited the office of the Illinois
and St. Louis Bridge Company, and were kindly allowed to
inspect the plans of the great bridge which has already been
referred to more than once. It promises to be a splendid
work, and its completion will entitle Captain Eads and his
ingenious and able assistants to a place by the side of the
most celebrated engineers of our own or earlier times. They
have so suceessfully surmounted every obstacle that has yet
presented itself that it cannot be doubted that those which
certainly still lie before them will also be as readily con-
quered. The substructure is so nearly completed that no-
thing really difficult remains to be done. Theapproach upon
the St. Louis side is very nearly finished, the piers and abut-
ments are all well up, and the approach upon the Illinois
shore has made some progress. The really serious work re-
maining to be done is upon the superstructure and in its
erection rather than in its construction. The bridge, when
eompleted, will be a splendid structure and one that will be
of great value to the whole country as well as to the city of
St. Louis.

THE MISSISSIPPI STEAMBOATS AND THEIR ENGINES,

We were much interested in the engines and machinery of
the steamboats on the Mississippi, but have no space in
which to describe their peculiarities in detail, There is evi-
dently frequent application of the ¢ rule of thymb” in con-
struction, and, particularly on tow boats, some risks accepted
in management. Steam is carried fully up to the point pre-
scribed as a limit by our faulty navigation laws; and, under
the circumstances, it can hardly be expected that the most
conscientious attention on the part of the inspectors ¢an en-
tirely prevent accidents.

Some good work has been done, however, and among other
noticeable facts is the introduction of the compound, engine
on one or two steamboats. Properly designed, well built,
and intelligently managed, compound engines and surface
condensers should work well with the high steam and the
muddy water of Missis sippi steamboat boilers,

R. T. H.

a0 G ¢ e

Estimating Distance by Sound.
To the Editor of the Scientific American :

In a communication published by you on page 84, from J.
W. Nystrom, he gave a table of speeds at which sound tra-
vels at different temperatures. It should not be forgotten
that it was discovered more than ten years ago that, for very
loud sounds, the velocity of propagation depends on its
strength ; so thatwhile Mr. Nystrom’s table is correct enough
for ordinary sounds, it is by no means correct for claps of
thunder, which are among the strongest sounds with which
we are acquainted,and which therefore are propagated with
much greater velocity than ordinary noises. Your correspon-
dent is therefore as far wrong as the parties in Philadelphia
whom he writes to correct. It was the Rev. E. S. Earnshaw,
of Sheffield, England, who first published, in the London,
Edinburgh, and Dubdlin Philosophical Magazine (for June,
July, and September, 1860,) a profound mathematical inves-
tigation of the laws of the propagation of sound, by which he
proved that the accepted view of nearly 1,100 feet per second
at 40° Fah. is only correct for sounds of moderate intensity,
whatever be their rapidity of vibration or wave length. He
proved that the numerical value of a certain function in the
theoretical consideration becomes much larger, in case of a
loud clap of thunder, than it is for ordinary sounds; and he
then brought in practical evidence showing that the crash of
a thunderclap, striking the earth at more than a mile distant,
was heard almost at the instant that the flash of lightning
was seen. And, probably, it is not an uncommon obzervation
during a violent thunderstorm to hear the sound simultane-
ously with, or very shortly after, the flash of lightning; we
are then accustomed to conclude that the lightning fell very
near to us; hut if we take the trouble to investigate after-
wards into the circumstances, we shall sometimes find that
we have to deal with an identical case, as adduced by Mr.
Earnshaw, in which the lightning stroke could not be less
than a mile distant; so that the assertion of some that ths
sound of thunder travels a mile a second, as mentioned on
page 84, may be true, and not only 8o, but this velocity may
even be surpassed.

Thege theoretical and experimental considerations of Mr.
Earnshaw were also practically confirmed by observations
made during Captain Parry’s arctic expedition. Daring ar-
tillery practice, it was found by persons stationed at a con-
siderable-distance from-the guns, that the report-of the can-
pon was heard before the command to fire from the officer,
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which latter in this cold and dry climate could also be heard
at very great distances. Recently, Mallet took the matter up
and made a geries of experiments on the velocity with which
gound is propagated in rocks, by observing the times which
elapsed before blastings, made at Holyhead, were heard at a
distance. He found that the larger the charge of gunpow-
der, and therefore the louder the report, the more rapid was
the transmission. For instance, with a charge of 2,000
pounds of gunpowder, the velocity was 967 feet in a second,
while with a charge of 12,000 pounds, it was 1,210 feet in the
same time.

In the air, the differences between the propagation of an
ordinary and violent sound appear much more considerable
than in rock. But the fact that thus far we have no numeri-
cal meagure for the comparative intensity or loudness of dif-
ferent sounds makes it impossible to find a numerical esti.
mate for the velocity at these different degrees of loudness.
This part of the investigation, therefore, will have to be post-
poned till we have found a real measure for the intensity of
sound in place of the mere impression on our ears. In the
meantime, let us be satisfied to know so much as that there
is, and must be, a difference im the velocity of propagation;
this makes it probable that, near the gun with which we ex-
periment, this velocity is somewhat greater, diminishing as
the distance becomes longer or shorter in proportion to the
greater or less loudness of the explosion.

I will close by expressing the hope that some experi-
menters may take up this subject again, in order to verify or
annul the last suggestion. I regret to notice thai the
writers of nearly all of our text books on physics content
themselves with copying one another, so that it takes twenty
years or more for an important discovery to become incor-
porated in their publications. I refer here not only to this
special subject but to scores of others. I ought, however,
to add that Professor B. Silliman, of New Haven, is in this
respect an honorable exception. See, for instance, the last
edition of his ¢ Physics.” P, H, VANDER WEYDE,

New York city. '

P
MISCELLANEOUS ITEMS,

The Commercial Bulletin says: “ The question of paying
workmen on Monday instead of on Saturday, has attracted
considerable attentien at the West of late, and some of the
manufacturers of Pittsburgh and elsewhere have adopted the
plan. That such would be a reformatory measure, all think-
ing persons will at once acknowledge. With the present
custom a workman is too often ent¢iced into dissipation on the -
Saturday night because he has not to work on the following
day,and he has also the financial ability to cater to his im-
mordl and low tastes, This habit thus contracted is the
worst enemy to the working man’s prosperity and happiness
that he has to encounter. In one night and the following
day the hard toiling mechanic, who has labored faithfully
and intelligently for six days, to earn & few dollars, dissi-
pates away what really represents a portion of hislife. Week
after week he dives into the filth of dissipation, and each
time his constitution and worth as a mechanic are impaired.
If he did not receive his earnings on Saturday evening he
would not have them to spend on Sunday, and the day would
be to him what it was designed to be—a day of rest. It is
true there are obstacles in the way of this reform, but none
that really prevent it from being placed in execution in our
manufacturing towns and cities, and we shall therefore look
to see it yet in force in many of them.”

The Winchester Arms Company,of New Haven, Conn.,
recently shipped their first instalment of 90,000 rifles to the
Turkish government. Mr. Winchester is now in Europe ar-
ranging for another large contraet.

The great building for the industrial exposition to be held
in Louisville, Ky., commencing September 3, is finished, and
pronounced sufficiently substantial for all the demands that
may be made upon it. It covers a ground area of nearlytwo
acres.

A portion of the nickel used at the United States Mint,
Philadelphia, comes from Mine-la-motte, Mo, An exploration
of the Missouri mines show a deposit five feet deep of a mixs
ture of nickel and copper. It is estimated to be worth $600
per ton. Preparations are being made to ship these ores to
England.

In South St. Louis, Mo, blast furnaces are soon to be erects
ed. With the great expenditure of money and all the most
modern appliances, it is expected these furnaces will be-equal
to any in the world. The yield from each furnace will be
about geven hundred tuns per week of the best foundery iron.

The firm of W, H. Beach & Co., at South Bend, Indiana,
will seon erect one of the largest paper mills in the country,
It will occupy three acres of ground and cost $450,000.

George Washington Hinckley, of San Francisco, has recent-
ly obtained a patent for an ingenious oscillating combination
of levers for the purpose of effecting, upon the stages of the-
aters, the rising, sinking, rolling and pitching motions of
vessels af gsea. So perfect is the imitation that, in connection
with the sheet iron thunder, saltpeter lightning, and bellows
wind, it makes the actors and actresses sea sick in a short
time, and thus spoils the progress of theplay. This, however,
is not a gerious objection, provided the sea sick scene be in-
troduced for the finale.

G

ERRATUM.—In our illustration Fig. 8, on page 86, current
volume, of the rotary pressure blower, the bases of the air
chamber, D, should be represented of thickness sufficient to
cover the apertures, C, while passing those points, thereby

preventing escape of air from the chamber.
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Business  and  Levsonal,

The Charge for Insertion under this head is One Dollar a Line. If the Notices
Cnceed Four One Dollar and a Half per Line will be charged.

Flouring Mill near St. Louis, Mo., for Sale. See back page.

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

Manufacturers of Tacks who wish to sell Tacks in Bulk can
find a steady purchaser by addressing Willits & Field, 27 West Lake street,
Chicago,111., with prices.

$2,000 a year and Horse and Wagon to agents to sell the
“Domestic Steam Clothes Washer.” J. C. Miller, Pittsburgh, Pa.

An American chemist, pupil of Hofmann and Bumsen, de-
gires a situation. Address Leclerc, Cleveland, O.

Windmills: Getthe best. A P.Brown & Co.,61 Park Place,N.Y
Wine and Cider. See C. R. M. Wall’s advertisement,page 126.

Alcott Lathes, for Broom, Rake,and Hoe Handles. S. C. Hills,
32 Courtlandt strees, New York.

Power for Steam Yacht—Page 90—W. S. B. will please ad-
dress J. B. M.,Box 105N. Y. P. O.

Wheelbarrows—Coal, Ore, Stone, Canal, Sand, Brick, Gar-

den, &c. Illustrated Price Lists. Hoop Iion, 1 inch No. 18,5 cents per
pound, 8 foot lengths. Pugsley, 6 Gold street, New York.

Gauge Lathes for $20 at William Scott, Binghamton
N. Y.

For Sale—A First Class microscope made by Smith & Beck,
London, with objectives 14, %, 4-10, 1-5, and 1-10, 3 eye pieces; A, B, and
C. Will be sold at less than wholesale cost. R. Dougan, Washington,Pa.

SCIENTIFIC AMERICAN Vols. 1to 10, bound, for sale. R. Dou-
gan, Washtngton, Pa.

Coal at wholesale. If in need,write L.Tower,71 Broadway,N.Y.

Sweetser’s Blacking and Brush Holder—illustrated in Sci-}

Americaun. May 18, 1872. B-st thing for Stove or Shoe Blacking. Needed
in every household. Rights for sale. E.H.Sweetser, Box 317, Salem, Mass.

State Rights for Sale on improved Wardrobe-Bureau and
‘Writing Desk combined. Patented June 11, 1872. Address John H. F.
Lehmann, 62 Hester Street, New York cjty.

Presses,Dies &alltan tools. Ferracute Mch Wks,Bridgeton, N. .,
Also 2-Spindle axial Drillg, for Castors, Screw and Trunk Pulleys, &c.

Hoisting, Pumping, and Mining Engines, from 5 to 40 H.P.
J. 8. Mundy, No. “R. R. Avenue, Newark, N. J.

New Pat. Perforated Metallic Graining Tools, do first class
work, in less than half theusual time ard makes every man a first class
Grainer. Address J. J. Callow, Cleveland, Ohio.

In the Wakefield Earth Closet are combined Health, Cleanli-
ness and Comfort. Send t036 Dev St., New York, for desceriptive pamohlet.
Millstone Dressing Diamond Machine—Simple, effective, du-
rable. For description of the above see Scientific American, Nov. 27th

1869. Also, Glazier’s Diamonds John Dickinson, 64 Nassau st., N. Y.

Gear Wheels, for Models; also Springs, Screws, Brass Tube,
SheetBrass, Steel, &c. Illnstrated Price List free by mail. Goodnow &
Wightmaa, 23 Cornhill, Boston, Mass.

Brick and Mortar Elevator and Distributor—Patent for Sale.
See description in Sc1. AMERICAN, July 20,1872. T. Shanks, Lombard and
Sharp Streets, Baltimore, Md.

The Berrymaua Manf. Co. make a specialty of the economical
feeding and safety in working Steam Boilers. Address I. B. Davis & Co.
Hartford, Conn.

The Berryman Heater and Regulator for Steam Boilers—No.
one using Steam Boilers can afford to be without them. I. B, Davis & Co.,
Hartford, Conn.

Pattern Letiers and Figures, to put on patterns, for molding
names, places and dates on castings, etc. H. W.Kuight, Seneca Falls, N.Y.

Wanted—Melter. Permanent situation, at good wages, to a
good, experienced Iron Melter. Address C.,Iron Founder, Cleveland, O.

Brown’s Coalyard Quarry & Contractors’ Apparasus 10r noisting

andeonveving material by iron cable. W D.Andrews & Bro414 Water st N v,

For Machinists’ Tools and Supplies of every description, ad-
dress Kelly, Howell & Ludwig, 917 Market Street, Philadelphia, Pa.

The best recipes on all subjects in the National Recipe Book.
Post paid, $2.00. Michigan Pablishing Company, Battle Creek, Mich.

Mining, Wrecking, Pumping, Drainage, or Irrigating Machir -
ary.for ssle or rent. See advertisement. Andrew’s Patent. inside page.

Tested Machinery Oils—Kelley’s Patent Sperm Oil, $1 gallon;
Engine Oil, 75 cts. ; Filtered Rock Lubricating Oil, 75 cts. Send for cer-
tificates. 116 Maiden Lane, New York.

For Hydraulic Jacks and Presses, New or Second Hand, send
forcircular to E. Lyon, 470 Grand Street, New York.

For Marble Floor Tile, address G. Barney, Swanton, Vt.

Old Furniture Factory for Sale. A. B, care Jones Scale
‘Works, Binghamton, N. Y.

Portable Baths. Address Portable Bath Co.,Sag Harbor, N.Y.
All kinds of Presses and Dies. Bliss & Williams, successors
to Mays & Bliss. 118 to 122 Plymouth St., Brooklyn. 8end for Catalogue
Kelley’s Chemical Metallic Paints, $1, $1-50, $2 per gallon,
mixed ready for use. Send for cards of colors, &c.,116 Maiden Lane,N.Y.
Kelley’s Pat.Petroleum Linseed Oil 50c.gal., 116 Maiden Lane:
For Steam Fire Engines, address R. J. Gould, Newark, N. J.

‘Williamson’s Road Steamer and Steam Plow, with Rubber
TFires. Address D. D. Williamson, 382 Broadway, N. Y., or Box 1809.

Belting as is Belting—Best Philadelphia Oak Tanned. C. W,
Arny, 301 and 303 Cherry Street, Philadelphia, Pa.

Boynton’s Lightning Saws. The genuine $500 challenge,
‘Will cut five times as fast as an ax. A 6 foot cross cut and buck saw, $6.
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor.

An inducement.—Free Rent for three months to tenants with
good buslness! in commodious factory just built for encouragement
manufacturing. Very light rooms, with steam, gas, and water pipes,
power elevator, &c. &c. Manufacturers’ Corporate Association, West-
fleld, Mass. Plans of Building, Room 22, Twenty One Park Row, N. Y.

Better than the Best—Davis’ Patent Recording Steam Gauge
Bimple and Cheap. New York Steam Gauge Co,, 46 Cortlandt St., N. ¥,

For Solid Wrought-iron Beams, etc., see advertisement, Ac-
dress Union Iron Mills, Pittsburgh, Pa., for lithograph, etc.

Peck’s Patent Drop Press. Milo Peck & Co.,, New Haven, Ct.

For?,4,6 &8 H.P. Engines,address Twiss Bro.,New Haven,Ct.
For hand fire engines,address Rumsey & Co.,S neca Falls,N.Y.

To Ascertain where there will be a demand for new Machin-
ery, m or rers’ suvplies see Manufacturing News of
United States in Boston Commercial Bulle . Terms $4.00 year.

18,000 Blows a DMinute
Can easily be given withour.new machine forreducing
- SEWING MACHINk NEEDLES.

It is universally acknowledged to be the best and most practicable
machine ever invented for reducing metals; doing the work very much
faster than any other machine, and it will run for years without any percep-
tible wear. Our machines are operated on an entirely new mechanical
principle, discovered by Mr. Hendryx—a principle which produces the most
perfect mechanical arrangement for a rapid motion ever yet invented; the
dies can be made to strike twenty thousand positive blows a minute.

‘We are now prepared to furnish our machines at a reasonable price, to
any or all parties who may want a very superior machine for reducing sew-
ing machine needles, for pointing wire, for wire drawing, or for swaging
any articles where a very rapid stroke is required.

Sewing machine needle makers will find it greatly to their advantage to
call on us and see our machine in operation, as the introduction of our
machine isto the art of needle making will cause the plan of swaging
needles to entirely supersede the o:d plan ot milling, for it not only makes a
great saving 1n the cost of making the needles, by greatly lessening the cost
of reducing them, besides saving more shan half of the wire used in making
milled needles, bat the process of swaging makes a needle which i3 far supe-
rior to a milled needle—for, in reducing needles by the milling process, all
of the best of the wire, the outside, is cut oft' and*wasted, the poorest part of
the wire, the core, only being used; while the swaging process, by con-
gensing the particles of metal, makes the part of the needle which is reauced
far superior to the wire itself.

Our machine is fully covered by good valid patents )n’thls and foreign
countries. Communications by mail will receive proiupt attention. Call
on or address Webster & Hendryx, Ansonia, Conn.

The New Wilson Under-Feed Sewing Machine is a perfect lock-
stitch machioe, makinga stitch alike on both sides, and is adapted to every
grade and variety ot family sewing. It does to perfection embroidery,
hemming, cording, braiding, fine and coarse sewing of all kinds, with less
machinery and complications than any other machine in use, and is sold at
two-thirds the price of all other first-class machines. Salesroom, 707 Broad-
way,New York; also for sale in all other cities in the United States.

Facts for the Ladies,—Mary Carman, Farmer Village, N. Y., has
used 15 different patent sewing machines in family sewing; none does so
beautiful work, fire or coarse, as the Wheeler & Wilson Lock Stitch, oris so
readily changed from one kind to another; has sewed with one thathas
been in use 16 years, without a cent for repairs, and has the same needles
that came with the machine, with two others in use 10 years, each without

repairs. Skte hassupported a family of three, sometimesearning $4.00 per
day, or$1lin an evening. See the new Improvements and Woods’ Lock-
Stitch Ripper.

Dotes’Gugriss.

[ We present herewith a series of inquiries embracing a variety of topics of
greater or less general interest. The questions are simple, it is true, but we
prefer to elicit practical answers from our readers.

1.—IrRON RusT STaINS.—WIill some one inform me of the
best article for removing iron rust from white cotton and linen goods, and
give directions for use ?—R.

2.—FLYING MACHINES.—Has there ever been a successful
flying machine invented? Has any book on aerial navigation ever been
pubiished ? Has anyrewardfor an aerial ship, to fulfll certain conditions,
ever been offered ?—J. G.

8.—~RooT BEER.—Can ordinary herb beer be made to run
threugh a soda draft apparatus, from under a counter or trom a cellar with-
out the aid of compressed air, pump, or any such device? Can any
chemicals be put in to create a pressure, and what are they ?—G. W. E,

4 —MrLLING COINs.—Will some of your correspondents
please inferm me through your valuable paper how half and quarter dollars
are held while their edges are milled ?7—C. A.

5.—SPECTROSCOPE AND MICROSCOPE.—Can any of your
readersgive me plain directions for constructing a spectroscope, giving
size of prism, and of the telescope required to use therewith in observing
ordinary phenomena, soectra of chemicals, etc. I should like, also, direc-
tions for constructing & compouad microscope of power great enough to
detect the animaicule in water.—J. W. W.

6,—THE RIVER ST. LAWRENCE.—Can any one inform me
if the St. Lawrence discharges more water into the sea than the Mississippi
or any other river on the North American continent*—J. O. A.

7.—WHITE VINEGAR.—Can you tell me of a process for
discoloring cider vinegar, to answer the purpose of pickling as the white
wine vinegar does? Where can I obtain a reliable treatise on pickling and
canning fruit?—L. C. M.

8.—AIR PuMP.—In making an air pump, are the glass and
the plate it sits on groundtogether 8o as to be air tight,or is there leather
on the plate under the glass? How can I make asinglebarrelinto adouble
acting pump ?—J. N.

9.—SPONTANEOUS IGNITION.—Can any one inform me of
any chemicals which, when combined, will produce an instantaneous flame
orlight,sufficient to illuminate a dial about 10 or 12 inches diameter?—
G.T. R.

10.—LINSEED OIL FOR WATERPROOFING.—Can any one
tell me how to prepare linseed oil so that, when put on muslin, it will make
it waterproof and ‘ill notcrack when bent? I intend to use themuslin i
the construction of a boat, and would like to have it black. I wishtomake
the boat air tight.—B. B. B.

11.—PosITION OF ECCENTRIC ON CRANK SHAFT.—I have
had an argument with my foreman about the position of the eceentric on
the crank shafs of a steam engine. He holds that the eccentri€should, in
all slide valve engines, be placed atright angles to the crank, whilel hold
thatit should be in that position only with a valve without either lead or
lap, and should be removed from that positi»n according to the amount of
lap and lead upon the valve. Will some one decide the case ?—M.

Answers to Govvespondents.

SPECIAL NOTE.—This column is designed for the general interest and in-
struction of our readers, not for gratuitous replies to questions of a
purely business or personal nature. We will publish such inquiries,
however, when paidfor as advertisements at $1°00 a line, under the head
of ©* Business and Personal.”

ALL reference to back numbers must be by volume and page.

GiLT Drp AND Brack Dip.—T. H,, of Conn., sends an an-
swer which i3 an advertisement. See notice at the head of this column.

WATERPROOFING COTTON CLOTH.—A. B. C. should make a
dough ty dissolving 1 pound india rubber in 1% pounds coal naphtha, and
spread this on the cloth as thinly and evenly as possible. Five coats
should be put on, and the cloth doubled together with the rubber coat-
ing inside, when it will be found to be airproof and waterproof.

GRrINDING Lenses.—If E.J.D. will go to a good optician
and work with bim a year or two, he will learn that turning and polish-

ing the glase is only the alphaof knowing how to make a bigh power
lens. ~C. M., of Mass,
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RED ANTS.—To J.C. W, page 30.—Mix a teaspoonful of
crystals of carbolic acid with an ounce of lavender water or any perfame
and sprinkle well on your shelves, und the ants will undoubtedly skedad-
dle. An occasionalsprinklewill keep you free from the pests. The per-
fame is not necessary, but is used to cover the unpleasant smell of the
acid.—E. H. H., of Mass.

HARDENING SoaP.—To D. D., page 78.—Add hyposulphite
of soda while the soap is hot. Twenty-four parts of this salt added to
112 of a softish soap will make a firmarticle on the add'tion of thirty
parts or even more of water.—E. H. H., of Mass.

ReMoviNg THE CRUST oF SHELLS.—To R. L., page 73.—You
may remove the outside crust of shells, by immersing in dilute muriatic
aciduntil the layers are dissolved off. Protect the inside if you wish by
brushing over with a little wax and turpentine.—E. H. H. , of Mass,

PERMANENT MARKS IN ELECTRO-CHEMICAL TELEGRAPHY.—
To G. ']3 +M., page 73.—I would suggest brushing, over the prepared pa-
per,d little thin starch, or passing the paper through -the solutien of
starch, gum, or dextrin; or evea wheaten flour might answer. Either
would act as a protecting coat from the action of ozone, and would pro-
bably be no detriment in practical working, but possibly an advantage.—
E. H. H., of Mass,

STRENGTH OF CITRIC ACID.—To T. W, S., page 90.—Aver-
age lemon juice containssix to seven per cent of citric acid. Lemons

vary in size; find out the quantity of juice and calculate.—E. H, H., of
Mass.

FLy PAPER.—To T. W. 8, page 90.—Equal parts of mo-

lasses and Veniceturpentine melted togeth:r and spread on paper.—E.
H. H., of Mass.

PATENT LEATHER.—To §. B. D., page 90.—This is produced
by a double operation. First, several coats oflinseed oil and ochre, etc.,
are applied 8o as to fill up the pores of the leather, and the surface is
rubbed smooth. Four or five coats of a mixture of boiled oil and copal
varnish are put on very thin, rubbed smooth, and dried at a moderately
high temperature. In this way the flae gloss is obtained and the surface
will not be liable to crack. Care and experience in this, as in all manu-
factures, arerequired to produce a perfect arsicle.—E. H. H. , of Mass.

WIRE FOR SIEVES.—To A. C. 8, page 90.—Use No. 16 or

larger copper wire, and you will find your sieves tolerably durable.—E.
H. H., of Mass.

ANILINE INES.—To C. I, page 90.—Generally you will find

them to fade on exposure to light, especially to the direct rays of the sun.
—E. H. H., of Mass.

ANATOMICAL SPECIMENS.—T. G. H. L., page 90.—These are
both dried and preserved in various menstrua. Some are injected in va-
riousways, 80 as to show distinctly the arteries, veins, capillaries, etc.
Imitations are made in leather, wax, etc.—E. H. H., of Mass.

COMPRESSIBILITY OF WATER.—To L. E., page 90.—Practical-
1y, water is not compressible, and this peculiar property renders it of
great service where an elastic or compressible medium would be use-
less.—E. H. H., of Ma 8.

IMPURE WATER.—To I. W, L., page 90.—Put into your pit-
chers a lump or two of fresa charcoal, and allow it to remain a while, or,
better, filter the water th.ough a good charcoalfilter. There is a filter
called the silicated carbon filter that I know to be a flrst class instru-
ment for this purpose. It probably can be gotin any large city.—k. H.
H., of Mass.

DryING FRUIT.—To E. E. 8, page 90.—Make a frame build-
ing with glass top, like a hot bed frame for raising early plants. Have
the whole inside painted black and arranged with shelves on which to
place your fruit. The sides and bottom being made thick, of brick, etc.,
will retain the heat absorbed during the day from the sun’srays, and
gradually give it off when he 18 out of sight. Near the bottom there
should be a few holes to admit air, and at the top a few to le: off the mois-
tureladen atmosphere ; that is, a currest will result, and can be regu'lated
by stoppiog up as required. Iknow two such “frames used most success -
fully in this neighborhood for drying a wet paste, and have no doubt it
will do for fruit. Take the flue pipe of your stove round such a building,
and 80 utilize what now is so much waste heat.—E. H. H., of Mass.

FETID WATER.—To F. D. H,, page 90.—Y~u do not say of
whatmaterial your cistern is made, nor where the water comes from,
what sort of paint about it, etc. Are the pipes from the pumps of iron ?
Give more particulars, and I will try to help you —E H. H , of Mass.

Recent Dwerican and Loreign Latents,

Under this heading we shall publish weekly notes of some of the morepromi-
nent home and foreign patents.

P1sToN PACKING.—Crawford Tibbets and Daniel L. ‘Weaver, of Riverton,
Ky.—This invention relates to new and useful improvements in packing the
pistons of steam engines, and consists in a hollow piston, which 18 formed
of & body and ends, between which is placed a perforated flanged ring.
Outside this ring are placed metallic packing rings which are turnished with
steel spring rings. Each end of the piston is provided with a passage and
valve opening inward. The steam which enters one of the passages opens
the corresponding valve and is discharged into the interior of the piston,
from which it passes through the flanged ring and expands the steel and
packing rings. ‘This interior pressure also closes the valve in the opposite
end of the piston. This occurs while the piston is traveling in one diree-
tion. At the end of the cylinder it changes its direction, and the action of
thevalvesis reversed. When the steam is shut off from the cylinder the
pressure inside the piston closes both the valves and keeps the packing rings
set out to the cylinder.

‘WASHING MAOHINE. —Moses Walker, of Keeseville, N. Y.—This invention
relates to a new and useful improvement in machines for washing clothes,
and consistsin an endless revolving washing board which is formed by con-
necting fluted wooden slats with canvas and other straps, and is supported
on a driving shaft or rolier within a box. A piece of fluted rubber 1s ar-
ranged above the washboard in such a manner that a vicratory motion is
imparted to it by revolving the driving shait. Theclothesare placed be-
tween the board and the rubber. By means of the endless washboard it
will be seen that anyparticular portion of the clothes may be retained on
theboard and rubbed as long as desired.

CULINARY PoT.—John 8. Kidd, and Mrs. Mary Melville, of Brooklyn, N,
Y.—This invention consists of a cluster of two or more independent boiling
pots, adapted for use, singly or together, in one ordinary pot hole of a stove.
The form of the sectional pots varies somewhat according to the number of
sections in a cluster, but it is alwayssuch as to form a suitable igure with
the projecting bottoms where they enter the stove hole. The stove cover i8
made with a corresponding cluster of holes, and a cover for each.so that
when allthe pots are not used the uoused holes can be covered. To use the
improved pot on stoves with the ordinary round pot holes, a cover with ap-
propriate holes in it may be employed, but this is not essential when all the
pots are used. Thesepots are very useful with parlor cook stoveshaving
only onehole: also on ordinary cook stoves in summer, when it is preferred
to have a small fire concentrated under one hole only.

RAILROAD SWITCH.—John Shafer, of Tunnel Hill, Pa.—This improvement
inswitchesconsists of a novel arrangement whereby the rails for the main
line maintain their complete form, and do not have the tongue or frogcom -
mon to ordinary switches. One part of the switch consists of a widened
and elevated piece on the outside of one of the main rails, whichis so
tormed that, in connection with an opposite guard rail, the wheelsare
thereby torced over from the branch line on to the mainline. A siding is
usedtoadjustthe opposingrailends. In running from themain track on
to the branch the proper adjustment, of the siding alone, effects the object.,
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WasHING MAacHINE.—Francis M. Ellis, of Galva, Illnois.~This invention
mproves the construction of the washing machine for which letters patent
were granted to the present inventor Juae 13, 1871, and makes it more con-
venient in use and effective in operation.

PockeT FLASK.—Rogers George, of New York city.—This invention
furnishes an improved pocket flask which is simple 1n construction and
convenient in use; it is 8o constructed that the cup may be secured to the
flask by the same cork or stopper that closes the flask.

PrLow.—Lewis B. White, of Norfolk, Va.—Thisinvention relates to a new
plow, which is provided with an adjustable share, mold board, beam, and
weeding attachment, in order torender it adjustable to all kinds of soil
and manners of preparing the same. It consists, first, in providing the
share and mold board with backwardly projecting slotted ears, whereby
they are secured to the standard, and, owing to the slots, are made adjust-
able thereon. The invention also consists in providing the mold board
with detachable extension pieces or wings; also in the use of reversible
up and down adjustable weeders, applied to a longituainally adjustable
stock or holder; and finally, in making the beam adjustable on the standard
and handle so asto regalate the width of furrow and the inclination of the
plowshare.

PADDLE. —Calvin C. Everson, of Palmyra, N. Y.—This invention furnishes
animproved paddle or oar for propelling boats, which i3 so constructed as
to encounter great resistance from the water when moving in the direction
to propel the boat and very little resistance when moving back for another
stroke; it consists n making the blade of the oar ot two swinging paddles,
setin a frame. Whea pulling the paddles rest on the frame andresistthe
water. Whea the motion is reversed, the paddles are thrown outward and
the water passes through the frame.

SILVERWARE Box.—Edmund Steinle, of New York city.—This invention
consistsin making the bottom of a silverware or other show box adjusta-
ble and supporting it upon the cover, whichis made to correspond in size
and to be aetachable for that purpose. The cover is not hinged to the sides,
but is constructed so that 1t fits inside of them. The bed or bottom for the
support of the ware is not attached to the sides, but is fitted so that it can
rise up to their top, or nearly so, and it is connected withthe side by straps
to prevent it rising too high. By this construction the cover can be taken
entirely off so that it will not be in the way and obstruct the view of other
pieces in the show case.

POLISHING POWDER.—Thomas R. Hubbard, of Brooklyn, N. Y.—This in-
ventionhas forits object to utilize the deposits of topaz found inthe United
States. Being found i a comparatively pure state and of great hardness,
it is admiranly adapted to the abrading and polishing of metals and other
mineral and other substances, and its heat-resisting qualitiesmakeit userul
in fireproof structures of every kind. ‘The invention consists in redacing
the topaz to a pﬁwdér'mare or less fine, and in incorporating it with alumi-
na and silex or clay as cementing materials.

STAIR Rop.—Edward Schlichting, of New York city.—This invention re-
lates to & new manner of coustructing stair rods bymaking them extensible,
80 as to fit them to carpets ofsuitable width ; and it consists in constructing
them in sections which are made to slide one within another telescopically.

DADO PLANE.—Rufus H. Dorn, of Port Henry, N. Y.—This invention pro-
duces a grooving plane which can be adjusted, without change of knives, to
cutnarrower or wider grooves; and it consists in the application, to the
plane, of a pivoted cutting blade which can be swung more or less to one
side to enlarge thescope ofits action. It also consists in several other de-
tails of improvement, and in the combination with the swinging blade of a
1aterally adjustable spur or marking blade, which is set in accordance with
the position of the swinging blade.

TILE.—George A. Davidson, of Malden, assignor to himself and Horace
T. Caswell, of I'roy, N. Y.—This invention consists in beveling the edges
of stone tiles by the saw, so that they can be laid as they come from the
sawing machine without any additivnal labor whatever.

SEWING MACHINE FOR BOOTS AND SHOES.—Nathan M. Rosinsky, of New
York city .—This invention relates to improvements in machines for sewing
the uppers of boots and shoes to thesoles; and it consists in certain arrange-
ments of a loop holder with the needle or awl, and in the apparatus tor op-
erating it; also, in a novel construction of the feed ap paratus. It is more
especlally designed to perfect the machine patented by the present inventor
May 16, 1871,

MosQUITO NET FRAME. —Seymour Hughes, of Jersey City, N. J.—This in-
ventionrelates to a novel apparatus for suspending mosquito nets over bed-
steads and for contracting and expanding thesame whenever desired. It
consists priacipally in the arrangement of a rectangular frame about as
large as the bedstead, and in the application to it of a sliding cross bar, to
which theside of the top of the mosquito net is secured. The remaining
three sides of the top of the net are fastened to the rectangular frame and
can siide on the sides of the same. The _fra.me is suspended from the ceiling
in such manner as to vibr-te easily to protectthe net, in case it is stepped
upon, and preveat it from being torn.

COMBINATION LoCK.—James Pigot, of Brooklyn, N. Y.—This invention
furnishes an improved combination leck, in which any combination of four
letters can be used to guide the operator in actuating the lock, and as many
different combinations of four may be had as twewty-sixarecapable of.

ELEOTROMAGNETIC 'MOTOR.—Jo0sé S. Camacho, of Habana. Island of
Cuba.—Thisinvention relates to a new electromotor, which is applicable to
the propuision ot vehicles, such as railroad cars, small or large vessels, and
to the operation of machinery, and other useful purposes. It consists prin-
cipally in such a combination of a wheel, containing a series of electro-
magnets that have an unvarying direction of electric current, with a series
of stationary electromagnets, in which the direction of the current is re-
versed atregularintervals, that, by the changed polarity of the stationary
electromagnets, their respective powerot atsractionisso changed or rather
transmitted from one to the other that the wheel magnets are caused to
follow such transmission, whereby the wheel is turned. Theinvention also
consists in a new current-regulating mechaulsni; and also in a novel con-
struccion of electromagnets for the purpose of obtaining a larger ratio of
power from a givenlength of coil than could be derived by the plain cores
of ordinary electromagnets. .

‘WASHING MACHINE.—Jonathan Huusberger, ot Shippack, Pa.—This in-
vention1s an improvement on those washing machines using a fixed and a
swinging board, and consists in so arranging the mechanism which oper-
ares the movable one that theribs ot one board are made to enter the spaces
between the ribs ot the other.

Frurr Box.—William Nicklin, of Marlborough, N. Y.—This invention
furnishes, as an arricle of manufacture, a berry box made of pasteboard by
riveting together the hoop, bottom, and clests.

FisH Hook.—Edward Pitcher, of Brooklyn, N. Y.—This invention far-
nishes an improved fi~h hook, which is 80 constructed as to prevent the fish
getting off the hoek and being 10st; it consists in 8o arranging a double
wire spear with the iiie aad hook that, upon the fish taking the latter, the
spear is pullea down and pierces him.

DrawiNG FraME.—Samu- 1 Brooks and John Standizh, of West Gorton,
Eugland —This invention furnishes animprovement in machinery for pre-
paring cotton and other fibrous substa::ces, and consists principslly n a
eonstruction snd arrargement of the d.vices which coustitute the .o mo-
tivn of drawing frames, by which their operation 18 made more perfect than
heretofore.

SasH HOLDER.—Daniel J. La Due, of Carroll city, lowa.—In this inven-
tion both side edges of each sash have corrugated or roughened strips ot
metal fitted into them. In one side of the frame is inserted a small metal
box which contains a pivoted jaw and a spring. The spring connects with
the lower part of the jaw, and tends to draw the roughened upper part of
the same off the sash. A screw, having a pointed end and fitted through
the side of the frame and box, enters with its point & hole in the jaw. When
the screw is forced further in,so that the larger part of its conical point
gradually passes through the jaw, the latter is thereby swung against the
sash to lock it at whatever hight it may be desirable to hold it. When the
screw is withdrawn, the spring withdraws the jaw from the sash, allowing
the latter to be raised or lowered at will.

CRANE.—Gasper Hunziker, of Summit, Miss.—This improvement consists
in pivoting a horizontal crane arm to a vertical shaft below its plane by
crossed arms, which extend below the pivot and termirate in a toothed seg-
ment, with which a crank shafc and pinion are connected. At each end of
thehorizontal arm is a grooved roller, and the hoisting rope hangs from
one end for engaging the weight and passes over the other end down to the
drum. The loads are raised by the drum and cord, the crank shatt being
locked fast. The loads are balanced on the upper part of the shaft, or
nearly 8o, by the extension of the horizontal arm across the top of the shaft
80 that the side draft on the vertical shafs, common to ordipary cranes, is
mostly obviated. The arm is shifted forward and backward by the
segment pinion and crank shaft to adjust it to the work in hand, and the end
from which the weight is suspended is thus raised or lowered, as circum-
stances may require.

BEEFSTEAK CHOPPER.—Elizabeth Atkins, of Monroe, Louisiana.—This
invention consists of a pair of rollers or cylinders which are made with
acute angular flutes and arranged horizontally in the same plane for rolling
together, one being turned by a crank; they are provided wirh a ¢learer or
discharger below for preventing the meat being carried around with the
rollers. Oae of the rollers i8 adjustable toward and from the other, and is
provided with an adjusting screw and a spring for allowing it to be self ad-
Justing to some extent as the meat varies in thickness or resistance. The
fluted portions overhang the housings, 8o that the bones in the meat are
guided along the ends while the meat passes bet;wegn»'them. The steak is
presented to the rollers by suspending it by tbe hand above and between
them.

‘WATER CLOSET SEAT.—Charles Ledwich, of Fishkill Landing, N. Y.—The
object of this iuvention is to improve the mode now ia common use ofs.t-
ting the bowls of water closets. Theusual mode is to set the flange of the
powl in putty, which is liable to become loose and get displaced, andrender
instant repawrs necessary. The diffical y of getting at the source of the
trouble renders the services of the plumoer expensive, while toe gases thus
liberated are a constant source of annoyance, as well as dctrimental to
health. In thiginvention allthis troubleis avoided by appiying a douule
rubber packing ring to the flange of the bowl 80 a8 to make a perfectly
tight joint.

STRAINER PIPE.—Ames Harris, of Minneapolis, Minn.—This invention re-
ates to a new manner of perforating pipes to be used in oil we:ls and other
placeé, so that they will serve a3 strainers for water or other liquids. The
invention consists in grooving the pipe longitudinally on one side, ard in
cutting a screw thread along its other side to such a depth that the spiral
grooves are deeper tnan the material left under the longitudinal grooves.
This causes a perforation to appear at every crossing of a spiral and longi-
tudinal groove. A very fine and regular system of strainer is thus pro-
duced, which is cheap to produce, of great strength, and more convecient
to handle than the tubular strainers now 1n use.

BARN DeoR HANGER.—William W. Soden, of Unadilla, N. Y.—This in-
vention relates to an improvemernt in door and gate hangers, and consists
of a grooved rail ip combination with a beveled or oval faced roiler; the
side walls of the groove are cutor notched down to the bottom at suitable
intervalsalong th'e rail, and, preferably, on the opposite sides alternately,
to allow the water or other matters collecting in the groove to escape and
not to obstruct the rollers. Grooved ralls with oval or beveled head roll-
ers are used in preference to the ovalrails with grooved wheels, to save
the expense of forming the grooves in the wheels, as the rails can be cast
with the grooves without any cost for the groove beyond the cost of the
simplest form of casting.

CLoTH CUTTING MACHINE.—Fredrich Koch and Robert Brass, of Wil-
liamsburg, N. Y.—This invention relates to a new machine for cutting
cloth of ruitable thickness by means of a reciprocating blade, which has
its cutting edge parallel to its line of motion, It consistschiefly in the ar-
rangement, around the reciprocating cutter, of a circular table which
carries the feed mechanism,and which, when turned, causes also the rota-
tion of the cutter in an equal degree, although it does not interfere with
the up and down motion of the same. The invention also consists in the
arrangement of a yoke shaped swivel arm, which holds the upper part ot
the mechanism, and which is swiveied 8o that it can be swung to either
side out of the way of the cloth which is beingfed. Thisis an important
item, as it permits the cutting of large pieces on the machine and in suita-
ble direction. Italso comprises a new and peculiar manner of imparcing
motion to the doubie feed, and to a néw combination of the concentric
tubes that embrace the reciprocating cutter.

Low WATER INDICATOR FOR STEAM BOILER.—Clement Brooks, Norfolk,
Va.—The invention is an improvement in the class of low water indicators
forsteambeilers wherein a ball or weight is employed, and the object is to
increase the reliability of the operation of the actuating devices without
correspondingly increased complication or number of parts.

HYDRANT.—John W. Murphy, Baltimore, Md.—The invention consists in
connecti g with a water tight plunger a ;central wat:r-conveying pipe and
a valve so that the same movement which unseats the valve allows the
water to pass directly up. R2aly. In placing, betweenan adjustable cap and
1ts supporting cylinder, 1he_pack1ng that keeps the plunger watertight,
whereby a turn now and then on the clamp screw will take up all wear for
along time. 3rdly. In placing the end perforated flange by which the hy-
drant is firmly held in its box diagonally across the bottom thereof, so as to
prevent splitting said bottom.

Prow.—Edward S. Cook, Laurel Grove, Va.—The invention consists in
new modes of locking the landside, moldboard, and share to a skeleton
frame 8o that they cannot beforced by any strain out of their desired relations
to each other, in providing an intermediate brace by which the handles and
mold board may mutually react and support each other against pressure;
and finally in & peculiarly construct:d skeleton frame which admits of a
subsoiler being readily converted into a tarnplow.

LOCOMOTIVE SMOKE STACK.—Keyrau J. Duggan, of Montgomery, Ala.—
Inthis invention the improved construction is calculated to economize the
cost and to dispense with inside pipes, which greatly interfere with the re-
moval of thestackfor cleaning and repairs. It consists principally in join-
ing the opposed cones of the stack by angle iron rings, by which is support-
ed a cone formed of two plates of sufficient size to leave an annular pass-
agefor the smoke of about ten inchesin widch tn large stacks. A wire
gauze spark arrester is arranged at the top of the stack.

CAR COUPLING.—Nathan Swigart, of West Richfield, Ohio.—The object of
this invention 18 to improve the apparatus for coupling cars together on
railroads; it consisss in a device, for rendering the cars self separating in
case of accidents, which operates a8 follows: The coupling pin is provided
with alug pin, wnich stands at right angles with it, a short distance above
the end of the link, and is 80 placed that if the other end of the link drops,
orthe car falls from a bridge, or by any means becomes 80 depressed below
thelevel of the tra:k as t., Jower one end of the link, the other end strikes
the luk pin and the link acts as a lever to pry the eoupling pin up, the
mouth of thedrawhead bei: g the fulerum. Assoon as the lower end of the
pt: is raized from toue lower part of the arawhead, it releases the liuk and
the cars are separated.

GRAIN METER.—-Archibald McB-ide, ot Fayette, Pa.—This invention far-
nish-8 an improved graia meter which consists essentially ot the fullowing
parts: Atilting h~pper made in two parts and provided with a shifting
weight ; automatic opening and closing gates through which the hoppers
are dis- harged; spouts or hoppers for holding bags; a shifting ormoving
bar for working a registering apparatus, and a regulator for eontrolling the
movement of the weight. '

HAND SEEDER.—Barton W. Harris, of Williamsport, Ohio.—This inven-
tion comprises a lenglighttroughprovided with a strap or cord by whieh
it 1s suspended from the shoulders of the sower ; the bottom of the trough is
divided lengthwise into several short concave sections with a feed hole at,
the bottom of each which i8 covered by a curved oscillating gate with
holes for the seed to fall threugh and with projections for pushing away any
objects too large to pass through the holes in the bottom of tae trough; the
gates swing on pivots and have arms extending above the pivots to a recip-
rocating bar at the top of the trongh, which is worked by a hand lever.
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Practical Hints to [oventors.

UNN & CO., Publishers of the SCIENTIFIC AMERICAN

have devoted the past twenty-five years to the procuring of Letter s
Patent in this and foreign countries. More than 50,000 inventors have avail-
ed themselves of their services in procuring patents, and many millions o
dollars have accrued to the patentees whose specifications and claims they
naveprepared. No discrimination against foreigners; subjects ot all coun-
ries obtain patents on the same terms as citizens.

How Can I Obtain a Patent ?

is p_he -closing inquiry in nearly every letter, describing some invention
which comes to this office. A pogitive answer can only be had by presenting
acomplete application for a patent to the Commissioner of Patents. An
application consists of a Model, Drawings, Petition, Oath, and full Specifica-
tion. Various official rules and formalities must also be observed. The
efforts of the inventor to do all this business himself are generally without
success. After great perplexity and delay, he isusually glad to seek the aid
of persons experienced in patent business, and have all the work done over
azain. The best planisto solicit proper advice at the beginning. It the
parties consulted are honorable men, the inventor may setely confide his
deas to them: they will advise whether the improvement is probably pat-
entable, and will give him all the directions needful to protect his rights.

How Czn I Best Secure My Invention ?

‘This is an inquiry which one inventor naturally asks another, who has had
ome experience in obtaining patents. His answer generally is as follows
aad correct:

Jonstruct a neat model, not over a foot in any dimension—smaller if pos-
sible—and send by express, prepaid, addressed to MUNN & Co., 37 Park Row
New York, together with a description of its operation and merits. On re-
ceipt thereof, they will examine the invention carefully, and advise you as t¢
its patentability, free of charge. Or,if you have not time, or the means at
hand,to construct a model, make a8 good a pen and ink gketch ot the im -
provement as possible and send by mail. an answer as to the prospect ot a
patent will be received, usually by return of mail. It is sometimes best to
Wave asearch made at the Patent Otffice; such a measure often saves the cos
of an application for a patent.

Preliminary Examination.

In order to have such search, make out a written description ef the invea~
fion, in your own words, and a pencil, or pen and ink, sketch. Send these
with the fee of $5, by mail, addressed to MUNN & Co., 87 Park Row, and in
due time you will receive an acknowledgment thereot, followed by a writ-
ten report in regard to the patentability of your improvement. This specisl
search is made with great care, among the models and patents at Washing -
ton, to ascertain whether the improvement presented is patentable.

To Make an Application for a Patent.

The applicant for a patent should furnish a model of his invention it sus-
ceptible of one, although sometimes it may be dispensed with; or, if the in-
vention be a chemical production, he must furnish samples of the ingredients
of which his composition consists. These should be securely packed, the
inventor’s name marked on them, and sent by express, prepaid. Small mod-
els, from a distance, can often be sent cheaper by mail. The safest way to
remitmoney is by a draft, or postal order, on New York, payable to the or-
der ot MUNN & CO. Persons who live in remote parts of the country can
asually purchase drafts from their merchants on their New York corress
pondents.

Caveats,

Persons desiring to flle a caveat can have the papers prepared in the short-
est time, by sending a sketch and description of the invention. The Govern~
wmenttee for a caveat is $10. A pamphlet of advice regarding applications
for patents and caveats is furnished gratis, on application by mail. Address:
MUNN & Co., 37 Park Row, New York.

Relissues,

A reissue is granted to the original patentee, his heirs, or the assignees ¢ f
the entire interest, when, by reason of an insufficient or defective specifica-
tion, the original patent isinvalid, provided the error has arisen from inad-
vertence, aceident, or mistake without any fraudulent or deceptive inten-
tion.

A patentee may, at his option, havein his reissue a separate patent tor
each distinct part of the invention comprehended in his original application
by paying the required fee in each case, and complying with the other re-
quirements of the law, as in original applications. Address MUNN & €0
37 Park Row, for full particulars.

Rejected Cases.

Rejected cases, or defective papers, remodeled tor parties who have made
applications for themselves, or through other agents, Termsmoderate.
Address MUNN & Co., stating particulars.

Trademarks,

Any person or firm domiciled in the United States, or any firm or corpora
tion residing in any foreign country where similar privileges are extended
tocitizens of the United States, may register their designs and obtain pro-
tection. Thisis very important to manufacturers in this country, and equal-:
ly 80 to foreigners. For full particulars address MUNX & Co., 37 Park Row
New York. .

Design Patents.

Foreign designers and manufacturers, whosend goods to this country, may:
secure patents here upon their new patterns, and thus prevent others from:
tabricating or selling the same goods in this market.

A patenttor a design may be granted to any person, whether citizen or
alien, tor any new and original design for a manufacture, bust, statue, alto-
relievo, or bas relief; any new and original design for the printing of wool-
en,silk, cotton, or other fabrics; any new and eriginal impression, orna-
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise
placed on or worked into any article of manufacture.

Design patents are equally as important to citizens as to foreigners. Kor
tull particulars send for pamphlet to MUNX & Co., 37 Park Row, New Yorx.

European Patents.

MUNN & Co. have solicited a larger number Ot European Patenis than
any other agency. They have agents located at London, Paris, Brussels
Berlin, and other chief cities. A pampnlet, pertaining to foreign patents:
and the cost of procuring patents in all countries, sent free.

MUNN & Co. will be happy to see inventors in person, &t their otfice, or to
advise them by letter. 1n all cases, they may expect an konesi oprnion., For-
sucb consultations opinions and advice, 2o ckarge ssmade. Write plain
do not use pencil, nor pale ink: be brief.

All business committed to our care, and all consultations, are kKept secres
anad strictly confidential.

In all matters pertalning to patents, such a8 conducting interferences
procuring extensions, drawing assignments, examinations into the validity
of patents, etc., special care and attention is given. For information, and for~
pamphlets of instruction and advice,

Address

MUNN & CO.,
PUBLISHERS S8CIENTIFIC AMERICAN,
37 Park Row, New York.

OFFICE IN WASHINGTON—Corner F and 7th streets, Opposite"
Patent Office.
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Index of Inventions

For which Letters Patent of the United States

were granted
FOR THE WEEEK ENDING JULY 23, 1872, AND EACH

BEARING THAT DATR,

Air by the pressure of water, condensing and storing, J. Cochrane..
Alarm, portable burglar, Webster and Fey...... sesconne
Bale tie and straining lever, J, C. Coit.
Bales, hoop tie for, J. F. Milligan....
Bedstead, invalid, H. A. Scott.
Belt shifter, S. Forsythe...cceeeeeeenees
Belt tightener, elevator, W. Merson
Bench, wash, L. Streeter
Bevel, carpenter’s, W. H. Laughlin..

. 129,791
129,698
.. 129,715
.. 129,851
.. 129,754
.. 129,745

129,806
129,690
cees 129,787

Billiard register, J. Lee....... eoge .. 129,670
Bleaching wool, yarn, etc., E. C. Haserick...... .. 129,819
Boat detaching apparatus, T. S. Seabury..... 129,755
Bobbin, G. Richardson....cccieeeeseesessessscsccsssnss .. 129,682

Bolts, machine for cutting screws on, D. McGuire ..
Boot, riding, B, C. YOUDZ..eveteeteeserssscasssccsssnssnsssscns
Boot and shoe soles, burnishing machine for, S. H. Hodges 129,663 129,825
Boot and shoe soles, machine for trimming, S. H. Hodges8......cc00sss 129,824
Boots and shoes, mock button and button hole for, W.Butterfield,.... 129,785
Boots, nail presenting mechanism for, Knowlton and Fairfield....... 129,834
Boots and shoes, sole for,S. J. Shaw...... ceneeees 120757
Bottle, H. Codd.. ...... .o 129,852
Bottle, siphon, J. E. Williman.. .. 129,652
Brush handles, machine for driving, P. Peartree...... veeeenss 129,748
Bureau, bracket, O. Andrews...
Calcimine, E. B. Benedict..
Can, 0il, C. J. BrOWD..citteterrnrscesscanses oo
Canister, E. Mather
Car brake, W. Naylor..
Car brake, S. E. Clouser.
Car brake and starter, combined, C. B Broadwell
Car brake, stexm and air, J. Y. Smith.........
Cars, coupling, C. B. Knowles
Car, steam, H. F #Rnapp..
Car wheel, T. C. Craven...

eeee 129,847
ceeees 129,776

..o 129,812
Lees 129,855
.. 129,789
vee. 129,868
.. 120,782
. 129,668
.. 129,833
129,655

Carding machine, Hindle, Milton, and Arnold... . 129,662
Carpet fabric, Hunter and Kerr... .. 129,829
Carpet stretcher, A. C. Ellis. .. 129,802

Carriage wheel, Shute and Starr.... ...
Carriage running gear, W. A. Lewis
Carriages, head block for, F. V. Patten....
Case, 8pool thread, L. O. Smith.
Celery collar,J. Simpson....
Chair, extension, J. H. Travis.. .
Chareoal, process, etc., for the manufacture of, L. S. Goodrich. . 129,815
Charcoal, apparatus for the manufacture of, L. S. Goodrich... .. 129,814
Cigar molds, machine filling, F. C. MilleT...ccoeiieieiecnceniones .. 129,674
Compound for clarifying beer and other liquids, C. Heftt. .. 129,732
Compound for polishing metals, glass, etc., M. C. Bland.. .. 129,708
Coupling and steering apparatus, J. McCreary.......... .. 129,844
Coupling and steering apparatus, W. Frick, (reissue).... 5,000

.. 129,686
.. 129,838
oo 129,768
.. 129,688
129,758
. 129,813

Cultivator, A. ThOmPBOD...ecvvuuurresananeee ceteescietnnnaeeees 129,693
Cultivator, J. B. Skinner............ 129,759
Cultivator, Parmele and Curkendall . 129,859

Cultivater, W. H, Griffith........... .. 129,730
Cultivator, Ayres and Hunt.....eeveerneeeenneccanns besesssanssansenssnes 129,642
‘Cultivator, B. T. Bussell........
Desk, adjustable, M. Stahn......... .
Distilling pine wood, apparatus for, W. Messau
Door check, H. D. Weaver..
Door hanger, A. 8. Arnold.. ceees
Drag or floating anchor, marine, Wilson and Crawford.
Drill, ratchet, A, G. Vottier......cocevennes
Drilling machine, metal, W. H. Jordan...
Dryer, W. E. Wright,
Diyer, R. Kidd..ooovunnnnnns
Dyeing with indigo, L. Scala.

. 129,777
ees o0 129,878
.. 129,696
129,831

.. 129,158

Electrical pole changer, J. E. Smith.. 129,867
Electro magnetic apparatus, R. Sayer 129,752
Electro magnetic engine, W. H. O’'Dell.......... 129,857
Emery wheels, etc., machine for molding, J. S. Elliott. 129,801
Engine for propeller, H. WhitaAKer....cevvveeesieressnnscsnnsesnnsesnsss 129,700

Engine, portable garden, W. B. Rohins.
Engine, reciprocating, S. D. Tillman
Engine, rotary, E. P. Jones........
Engine, rotary steam, R. T. P. Allen.. .........
Engineg, slide valve steam, Cooper and Emery.
Eye glass, A. SuB8...ceveeseee
Evyeleting machine, L. Gondin
Fan,J. McLaughlia.....
Fare box, J. Blackadden, (relssne)..............
Fastener, shutter, T. Houghton...
Faucet, J. W. Trafton...
Faucet, W. B. Hersman..
Feed trough, A. Simki:.s.. :
Fence, I. L. Landis.......
Fence, I. N. Lerick

ceeeeeeeness 129,837
. 129,738

Fertilizers from night soil, manufacture of, D. J. Loewenstein.. . 129,739
Floor, fireproof, Hodgson and Brown....... . 129,827
Food, preparing wheat for, M. H. Kollock.. teesseeaass 129,835
Fork, guard, H. D. P. Cusningham-....... . 129,796
Furnace, glass, G. W. and C. W. Foster. vees 129,657
Furnace, puddling, J. A. Stearns....... . 129,762

Furnaces, apparatus for feeding blast, L.
Gas works, condensing apparatus for, H. H. Edgerton
Gas mains, machine for tapping water and, H. Mueller..
Gas, manufacture of illuminating, Dieterich and Schussler.
Gas, purifying illuminating, R. J. Everett, (reissue)..

.o 129,818
oo 129,728
oee 129,853
. 129,726
4,998

Gate, D. D. Wisell...oovuuene eeeee 129,702
Gate, G. Hungertord........ . 129,733
Glass blower’s mold, S. R. Bowie. . 129,709

Glags decoration, W. Neilson ..cceevnennes
Glass mold, Over, Robinson, and Faupel
Governor for water wheels, etc., W. M. Bailey...
Grate bar, furnace, W. H. Settle....
Grate bar for furnace, A. Rawson..
Gun carriage,J. Eric80N..ceeueeesscccessanes
Handkerchief and fan holder, G. D. Stevens.....
Harvester, M. Hallenbeck......
Harvester dropper, O. Dorsey..
Hat ventilator, G. B. Smith...
Hatchways, mode of closing, J. M. Bradner........
Heating and ventilating bunildings, B. R. Hawley, (reissue).
Heddle actuating mechanism, J. Crawshaw..

eeeee 129,679
weeeees 129,707
. 129,756
. 129,8t2
eeees 129,804
ceeee 129,871

. 129,798
. 129,866
. 129,646
. 5001

129,718

Heddle frame, J. DY8OD.sesecrsnersnenes . 129,122
Heel nailing machine, C. W. Glidden... veessnessseess 129,811
Hoist, cellar, P. Coble,........... ceereeeens oo 129,790
Herse power, water supported, A. James.. .. 120,734
House, portable, H. W. Forman... . 129,805
Jar, fruit, L. F. Betts... . « 129,780

Lamp, J. J. Hoyt.......,

cerescessersesearans

veenrs 120,828

cesssssennnaaees 129,817 )
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Lamp, Gordon and House..
Lamp, H. W. Hayden.....cooovvnees

ceeeeeees 129,728

Lamp burner, G. Lavere, (relssue) 5,003
Lamp, hydrogen, J. Pusey.... 129.681
Lamp mold, glass, J. Bridges. . 129,781
Lamp, oil, J. Calkin8....cce.veeeennss oo 129,786
Lamp, street, McDowell and Bates.ceceeeieeiiannnnnes veeesaeen. 129,846
Lathe chuck,C. Archer.....cceeviieennns . 129,703
Lift, exercising, R. Forward, (reissue).... . 4,999
Lightning rod, D.tMunson....... 129,675, 129,676, 129,677
Lightning rod, J. Robertson... ceeesseeess 129,683
Locomotive, H, Whitaker......... . 129,701
Locomotives, signal light for, A. Dick.. 129,797
Loom shuttle, E. A, Thissell......ooevueeeannns . .

Lounge, extension, G. H. Thomas... .. 129,766
Lubricator, axle, E. W, Smith...... 129,760

Lubricator for steam engines, E. McCOy........ 129,843
Matches, friction mat for iighting, J. B. Colt.... cesseseseeesses 129,716
Metal in mining sluices, apparatus for collecting precious, J. Beers. 129,644
Mill, grinding, Loy and Baker......... .o 129,741
Milling machine, J. Wheelock 129,876
Mosquito nets, adjustable frame for, E. Howax’d . 129,665
Motion, deviee lor eoaverting, P. Werni.. 129,771
Musical instrument, A. L. Mora.... . 129.746
Musical instrument, M. H. Collins.. teresssesasss 129,653
Needle sharpener, J. M. Mason..... [ XTTTTTTTTTTRNND e Xy .}
Nut lock, F. C. Hays . 129,822
Nut lock, F. H. Bradley..
Nut lock, Arnold and Atweod.......
Oilcan cap and nozzle, J. R. Hathaway
Ores and minerals, machine for washing, R. R. Osgood
Organ, reed, L. K. Fuller.......cc 00
Oven, coke, Erichsen and Maardt...
Ovea pipe, hot blast, J. K. McLanahan..
Packing case, Cadwell and Case....
Packing, piston, G. Dryden......
Packing, piston, J. H. Cooper...
Padlock, W. WilcoxX......., vereees
Paper, etc., in rols, apparatus for winding, G. D. Harrington..

Pavement, S. C. Prescott.ccccececcciiinnnnnnnnens ceteccctsstsssenneananns 129,861

Pavements, process of manutacturing artificial stone, &. L. Eagan. 129,800

Planofoi‘te, P. Gmehlin....c.eeuee coevee cersneens 129,727
Picture case, A. R. Stone...... . 129,764
Pipe eoupling, S. P. M. Tasker. . 126,691

Pipes, device for tapping, L. Spaulding.
Plane, beneh, T. Vaughan........cevueee
Press, cider and wine, O. Kromer.
Press, cotton, C. C. Conner...........

..o 139,869
eeeeeenss 129,695
..o 129,836
oo 129,792

Press, cotton and hay, R. Ball (Ieissue)..c.c.ceeiveeeniiciicecceneccsneenss 4,995
Press, portable revolving screw, R. M. Brooks, (reissue).... ceees 4,997
Pump, W. Barnes.....eevevennns . 129,779
Puamp, rotary, G. W. Rogers.... . 129,864
Pump, steam vacuum, W. Burdon...cceeeeeeseecsesssscssecssscsscncsnes 120,647

Rake, horse hay, Lynd and Tonsley.....
Railroad-crossing, frog for, S. L. Phelps....
Railway rails, chair for street, W. Warner..
Reel and swift, L. Weins..cccoeeeiiiiiinnnnns
Refrigerator, H. D. Little
Refrigerator, J. H. Munday..
Reins, fastening for, R. L. Fraser..
Roof, fireproof, Hodgsen and Brown.
Rope clamp, T. Pimer......cccvvieiiinnns
Ropes and cables, machine for making covered, H. Greenway..
Sash and fastener, window, S. W. Cox...
Sashbalance, C. LamsBon....cciveveennnnnnes
Sash holder, Wright and €ooke...........
Sashiholder, T. McDenough...
Saw frame, W. Hankin......
Saw jointer, W. R. Closs...
Sawing machine, J. C. Nelson
Screen for washstands, C. A. Johnson..
Sewing machine, W. H. HaDNa....ceeutenrens
Sewlng machines, tension device for, G. Stackpole......
Shoe, gaiter, A. Baron.......
Shutter worker, S. Duft.....
Signal, railway, W. Wickersham.
Sky light, ventilating, J. W. Gedde: . 129,658
Sleigh runner, T. A. Whiting,... vee 129,773
Spark arrester, E. Rehling.. «o. 129,863
Stand, lady’s,J. N. Miller.. . 129,850

129,742, 129,743

129,671
ceeeess 129,854
..129,808, 129,809
129,826

129,788
.. 129,747

vereees 129,761
veeeees 129,648
. 129,656
. 129,877

Steamer, agricultural, W. M. Gordon veeeenss 129,729
Steel ingot molds, stopper for,S. F. Willman........ cecveeennnnnnnes 129,699
Stereotyping and telegraphing machine, combined, M. Gally. . 129,725
Stone gatherer, B. R. TUDDer...ccceerietrnecsrenesennass 129 767
Stone, manufacturer, of artificial, J. W. Snyder....... 129“689
Stone, machine for breaking and cubing, Brown and Hope. . 129,784

Stove, base burning, J. T. Durkee..
Stove cover lifter, L. D. Lathrop
Stove, heating, H. Maraaville...
Stove, parlor, E. Brown..
Sunstroke preventer, W. M. Pegram......
Telegraph apparatus, printing, G. L. Andes.. .
Telegraph receiver and transmitter, automatic, G. Little.
Telegraph transmitter, automatic, G. Little...

Telegraph wire, insulating, J. Olmsted.......
Telegraphic use, insulator for, M. G. Farmer......
Telegraph paper, preparing, etc., G. Little.....cceuuunnnnns .
Textile and other material, machine for cuttlng.A Warth (reissue) 5,004
Tobacco, manufacture of, E. and C. F. Robinson and E. E. Andrew 129,751
Toy, N. D. Clark... .o 129,651
Toy, S. N. Trump... . 129,874
Trap, iy, F. Stengel . 129,763
Trap. hog, R. Kieler.. . 129,832
Trunk, D. J. Clark..........
Tuck creaser, S. P. Babcock......
Valve, slide, Glasson and Gilfillan.
Vault, safe, J. Crump...ceeeeseneeranees
Vehicle wheels, hub for, J. B. Hubbell..
Vehicles, wheel for, H. Silvester.......
Ventilator, J. H. Karman........
‘Wagonbed, V. Wasem....coverreeeens
‘Wagons, mode of attaching springs to, J.
‘Wall, fireproof, S. M. Graff..........

. 129,721
. 129,740
. 129,672

. 129,718
.. 129,726
.. 129,95
veevee.. 129,661
tevveeeess 129,865
.. 12078
. 129,768
. 120,717
. 129,659

H. Cornwell..

‘Washing machine, T. J. Wilkinson.. .. 129,773
‘Washing machine, C. H. Sawyer... . 129,684
‘Washing machine, J. C. Chase....... ceeeeness 129,714
‘Water elevator, W. Burdon... 129 648, 129,649
Water wheel, J. FranK..ciieeeeereeteesessseesessesersascssensssssnccsinns 129,807

‘Weather strip, S. J. Cilley. .. 129,650
‘Wells, casing T for oil, J. C. Dickey....... .. 129,719
‘Wells, device for extracting broken tools from, H, Harris......ce.... 129,661

DESIGNS PATENTED.
6,002. —GLASSWARE.—A. H. Baggs, Wheeling, W. Va.
6,003.—CARPET.—W. Mallinson, Halifax, England.
6,004.—CARPET.—A. McCallum, Halifax. England.
6,005.—FAN.—J. McLoughlin, Morrisania,N. Y.
6,006 and 6,007.—CARPETS.—J. Patchett, Halifax, England.
6,008 and 6,009.—CARPETS.—D. Paton, Halifax, England.
6,010.—CORNER PIECE.—A. Soper, Whitestown, N. Y.
6,011.—CARPET.—G. C. Wright, New York civy.

TRADE MARKS REGISTERED.
921 and 922. —WRITING INKsS.—Adams & Fay, Cleveland, O.
923,—AXEs,—Biddle Hardware CQ., Philadelphia, Pa.

© 1872 SCIENTIFIC AMERICAN, INC

924,—S0AP.—J. Buchan & Co., New York city.

925.—WHISKY.—M. Crichton, Baltimore, Md.

926.~LINIMENT.—W. Crow, New York city.

927.—CraAR8.—Gaullieur & André, Key West, Fla.

928 to 930.—PLua CHEWING ToBACCO.—Harkis, Beebe & Co., Quincy, I11.
931.—MoLASSES, —A. Thomson & Co.,New Orleans, La.
932.—BooTs.—J. H. Walker, Worcester, Mass.

DISCLAIMERS.

20,959.—RAILWAY SWITCH.—M. Smith. Filed July 18, 1872,
20,927.—JOINT FOR CONDENSER.—H. Allen. Filed July 20, 2872.
20,649.—VAPOR LAMP.—A. M. Mace. Filed June 19, 1872.

SCHEDULE OF PATENT FEES:

On each.-Cavear, .
ON OACh TIAAE-MATK. ... orvruee o veaeremreruns  verernse
On filing each application for a Pat,ent (seventeen’ years).
On iss % each original Patent. .
On appeal to Examiners-in-Chief.
On appeal to Lommlaslener ot Pat
On application for Reissue........
On applicatien for Extenslon of Paten
On grantingthe Extension...
On filing a Disclaimer

On an app ucationtor Design (three and a haif years)
On an application for Design (seven years)..........
On an application for Design (foUrteen VEarsd....ceessssss

eesceseseesestocaen.avsssnssenn0csc0ns

TEw
SUOOUIRRRNINS 1

T &1

For Copy of Clatm of any Patent tssued within 30 Years....... I &
A sketch from the model or drawing, relating to such portion of @ machine
as the Claim covers,rrom
upward, but usually at the price above-named.
The rull Specification of any patent issuedsince Nov. 20,1866 at wht h time
the Patent Office commencedprinting them.. . L E1.25
Otficiad Copies of Drawings of any patent issued etnce 1836, we can suw ly
at a reasonable cost, the price devending wupon the amouns (f labor
involved and the number of views.
Full information a8 to price of drawings n cach case, may d¢ rad by
addressing

cetarcerieenns FTTPITTTITPTIPPRPI & |

MIUNN & CO..
Patent Solicitors. 37 Park Row, New York.

APPLICATIONS FOR EXTENSIONS.

Applicationshave been duly filed, and are now pending, for the extension
of the following Letters Patent. Hearings upon the respective applications
are appointed for tke dayshereinafter mentioned:
21,986.—L0oCcOMOTIVE TRUOK.—Levi Bissell. Oct. 16, 18i2.
21,952.—CAR SPRING.—P. G. Gardiner. Oct. 16, 1872.

FOREIGN PATENTS---A HINT TO PATENTEES.

It is generally much better to apply for foreign patents simultaneousl
with the application in the United States. If this cannot be conveniently
done, as little time as possible should be lost after the patent is issued, as
the laws in some foreign countries allow patents to any who first make the
application,and in this way many inventors are deprived ot valid patents
for their owninventions. Itshould also be borne in mind that a patent is
issued in England to the first inéroducer, without regard to the rights of the
real inventor; therefore, it is important that all applications should be
entrusted to responsible agents in this country, who can assure parties that
their valuable inventions will not be misappropriated. The population ot
Great Britain is 31,000,000; of France, 40,000,000; Belgium, 5,000,000; Austria
88,000,000 ; Prussia, 25,000,000; German Confederation, 40,000,000; Canada,
4,000,000: and Russia, 70,000,000 Patents may be secured by American citi-
zens in all ot these countries. Mechanical improvements of all kinds are
always in demand in Europe. There will never be a better time than the
present to take patents abroad. We have reliable business connections
with the principal capitals of Europe. A large share ot allthe patents se-
cured in foreign countries by Americans are obtained through our Agency .

Address
MUNN & CO..

87 Park Row, N. Y.
8@~ Circulars, with full intormation on foreian patents, furnished free.
The new patent law in Canada permits Americans to take patents there

on favorable terms.

Value of Extended Patents,

Did patentees realize the fact that their inventions are likely to be more
productive ot profit during the seven years of extension than the first
tull term tor whichtheir patents were granted, we think more would avail
themselves ot the extension privilege. Patents granted prior to 1861 may be
extended for seven years, for the benefitofthe inventor,or of his heirs in case
of the decease of the former, by due application to the Patent Oftice, ninety
days before the terminationof the patent. The extended time inuresto
the benefit of the inventor, the assignees under the first term having no
rights under the extension, except by special agreement. The Governcment
fee for an extension is $100, and it is necessary that good professional service
be obtained to conduct the business before the Patent Otfice. Full informa-
tion as to extensions may be had by addressing
MUNN & 00.. 37 Park Row, N. Y.

NEW BOOKS AND PUBLICATIONS.

MiCHAEL FARADAY. By J. H. (ladstone, Ph, D., F. R. S,
Macmillan & Co., New York and London. Price $1.50.
Dr. Gladstone gives us, in this book, a short account of the life and char-
acter of the great investigator, in which the simplicity and purity of his
charagter, his disinterested zeal in the cause of science and the extension of
knowledge, and his strong religious convictions are well described. The
author is fortunate enough to have personal acquaintance and private cor-
respondence te aid him in the task which he lias well performed.

NEW PATENT LAW IN CANADA,

By the terms of the new patent law of Canada (taking effect September 18t
1812) patents are to be granted in Canada to American citizens on the most
favorable terms.

The patent may be taken out either for five years (government fee $20), or
forten years (government fee $40) or for fifteen years (government fee $60).
The five and ten year patents may be extended to the term of fifteen years.
The formalities for extension are simple and not expensive.

In order to apply for a patent in Canada, the applicant must furnish a
model, specification and duplicate drawings, substantially the same as in
applyiﬁg for an American patent.

American inventions, even if already patented in this country, can be pat-
ented in Canada provided the American patent is not more than one year
old. .

All persons who desire to take out patents in Canada are requested to com -
municate with Munn & Co., 37 Park Row, N. Y., who will give prompt at-
tention to the business and furnish pamphlets ot instruction free.

Messrs. Munn & Co., have had twenty-five years experience in the busi.
ness of obtaining American and Foreign Patents for inventors; they have
special agencies in nearly all countries where patents are granted. Mod-
erate charges and prompt attention may always be expected.

MUNN & CO. 357Patk Row, N. Y.
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Advertisements,

RATES OF ADVERTISING.

Back Page = = = = = = $1°00 a line,
Inside Page = = = = = = 75 cents a line
Jor each insertion.
Engravings may head advertisements at the same rate per
\ine, by measurement, as theletterpress.

ROSELEUR’S

Galvannp}aslic Manipulatious,

. JUST READY- .

Galvanoplastic Manipulations: A Practical
Guide for the Gold and Silver Electroplater and the
Galvanoplastic Operator, with 127 Figures in the
Text. Translated from the French of Alfred Rose-
leur, Chemist, Gold and Silver Eleciroplater, &c.
By AA. Fesquet, Chemist and Engineer. In one

volume,8vo... Price $6.00

The School of Chemical Manures; or, Ele-
mentary Principles in the Use of Fertilizing Agents.
From the French of M. Geo. Ville, by A. A. Fesquet.
Illustrated. 12mo...... cereecsnnanns vee....Price $1.25

The American System. Speeches on the
Tariff Question and on Internal Improvements. By

Andrew Stewart, late M. C. from Pennsylvania.
With a Portraitand a Biographical Sketch. 8vo. $3.00

) NEARLY READY.

Galvanized lron Coinice Worker’s Manual.
By Charles A. Vaile. Illustrated by twenty-one
Plates. 4to....... Creeteraetitiaeeaiaaaes esensesens $5.00

8= The above, or any of my books, sent by ma1l, free
ot postage, at the publication prices.
My new and enlarged CATALOGUE OF PRACTICAL

AND SCIENTIFIC BOUKS-95 pages, 8vo.—sent free to

any one who will furnish his address. ’

HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphia.

PHILIP S. JUSTICE.

42 Cliff street, 14 N. 5th street,
New York. Philadelphia.
Manufacturer of Dead Stroke Power Hammers,Hydrau -
lic Jacks, improved and simplified. Hydraulic Machinery
to tracings.

UST PUBLISHED, a new_and valuable
book on Iron-as a material of Construction, by Pro-
jessor Wm. Pole, S., in crown 8vo. cloth, price
$2.50. Mailed free. Our catalogue ot engineering and
scientific books free by mail on application.
E. & F. N. SPON, 446 Broome St., New York.

The Worcester Free Institute

Offers the most thorough practical training in the stud-
ies which underlie the industrial arts. Each studentde-
votes ten hours a week to practice in the line of his

chosen profession.
For further information address

Professsor C. 0. THOMPSON,
Worcester, Mass.

FOOT AND POWER HAND LATHES,
MURRAY BACON

1023 N. Front st., Phila.

MERCHANTS AND MAN-
UFACTURERS

Can save nearly the whole of ;the
present cost of their

STENCILS

by the use of

Metcalf’s Stencil Dies.

Inuseeverywhere. Cheap,dur-
able, and easily operated. Rec-
ommended by the leading business
houses of the country, and the
stencil trade.
£ Send for circular containing fail
== particulars, to L. 8. METCALF,

117 Hanover Street, Boston, Mas3,
¥ Manufacturer of Stencil Cutters’

Supplies.

RENCH RANGES,
Deane’s Patent.
CPILSON’S NEW CONE FURNACES,
‘Wholesale and Retail.
BRAMHALL, DEANE & CO.,
295 Water St., New York.

(@pronslmproved Turbine

WATERWHEEL.

i POL_IS‘HED‘&D‘ETACHAB'LE BUCKETS
CHEAPEST & BEST WHEELMADE.

= CAPRONWATERWHEEL Co Huosonny]

RING SPINNING

IMPROVED SPINDLES—9,000 revolutions per minute.
Bobbin driven positive. BRIDESBURG MANUFAC-
TURING COMPANY, Philadelphia, Pa.

$100,000 CAPITAL WANTED,

N a Machine (fron) Manafacturing business which i-

already established on a large basis, and capable ot in-
crease. Yields good margin of profit, and is located in
a Iar%e oity in New York State. Address, “MANUFAC-
TURER,” P. O. Box 5,057, New York City.

LAVERACK COLLEGE & Hud’n Riv, Inst.,

Claverack, N.Y. Rev.ALONZOFLACK, A.M., Pres’t.

Term opens Sept. 9. 10 Departments. 18 Instructors.
DEDUCTION to gentlemen and ladies in NORMAL class,

OR SALE—A full set of Patterns and
Machinery for making Wellman’s Self Stripping Cot-

on Cards, capable ot turning out ten Cards per week.
N. UPHAM & SON, Norwich, Conn.

K. PHOENIX, Bloomington Nursery,Ill. ;
e 600acres;2istyear; 12 Green-Houses,Trees,Bu1.Bs,
EDGE PLANTS, Nursery Stock: 4 Catalogues, 20 cts.

ANTED—To Purchase, in any location

good second hand engines and boilgrs for cash
Address, with full des%i tion and lowest price,

E. E- ROBE. lp , C.E., 15 Wall St., New York.

UPERIOR SAFETY FUSE FOR BLAST-

ING. Cotton, Hemp, Single and Double Tape man-

ufactured and constantly on hand. Send tor sample and
prices. Address F. M. ALFORD, Avon, Conn.

HOW 58 PATENTS.

Send for our explanatory circular, free by mail to
any address .
E. E. ROBERTS & CO., Consulting Engineers,
15 Wall St., New York.

PROPELLER PUMP

Capacity from 1,000 to 100,000 gallons per minute, No
Valves or complicated machinery., Address Wm, B.
BUCK, Sec'y, 67 North Froat $t., Phlladelphia, Pa.

UERK’S WATCHMAN’S TIME DE

TECTOR.—Important for all arge Corporations
and Manufacturing concerns—capable of controiling
with the utmost accuracy the moticn of a watchman or
gatrolman, as the same reaches different stations of his

eat. Send for a Circular. J. E. BUERK,
~ P. 0. Box 1,057 Boston Mass,
N. B.—This detector is covered by two U. S. Patents.
Parties using or selling these instruments without autho-
rity from me will be dealt with according to law.

Reynolds’
TURBINE WATER WHEELS,
The Oldest and Newest. All others,

onlY Imitations of each other in
thelr strife after complications to
confuse the public. We do not boast
but quietlyexcel them all in staunch,
reliatile, economical power. Beau-
tiful pamghlet free. GRo. TALLCOT,
96 Liberty st., New York.
Shafting,

Gearing,

NEW PATTERNS.

‘N ACHINIST3’ TOOLS—all sizes—at low prices.
K. & R. J. GOULD, 9/ to 113 N. J. R. R, Ave.,
Newark, N. J.

INCINNATI BRASS WORKS. — Engi-
neers and Steam Fitters’ Brass Work, Best Quality
at lowest Prices. F. LUNEENHEIMER, Prop'’r,

Machinery,

Wood and Iron Working ot every kind. Leather and
Rubber Belting, Emery Wheels, Babbitt Metal, &c.
GEO. PLACE & CO., 121 Chambers & 103Reade Sts.N.Y.

Machinists’ Tools.

The largest and most complete assortment in this coun-
try, manufactured b,
NEW YORK STEAM ENGINE COMPANY,
121 Chambers & 103 Reade Streets, New York.

MOLDING, MORTISING,
TENONING & SHAPING
/ MACHINES;
1 BAND sAWsS,
e SCROLL SAWS

Planing & Matching

MACHINES, &c.,

PFor RATLROAD, CAR, and AGRI-
3. CULTURAL SHOPS, &C., &C.
= 8™ Superior to any in use.

- J. A. FAY & CO.,

- CINOINNATI, OHIO.

Milling Machines.

STANDARD, UNIVERSAL, INDEX AND PLAIN.
Send 1or illustrated ¢ talogue to the BRAINARD MILLING
MACHINE COMPANY, 80 Mifk St., Boston, Mass.

vmmu“ﬁ'&i‘i)f;%ﬁ“‘ﬁﬁ’énmnny

CIRCULAR SaW" BENCHES.

For Machines and information, address
J. P. GROSVENOR, Lowell, Mass

W
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CHARLES A. DANA, EDITOR.

o —

The Leading Independent Newspaper
of America,

O

r I‘HE SUN now circulates between 110,000
and 120,000 copies daily. It strikes at corrup-
tion wherever it exists, without regard to persons or
partiles. It is a fearless advocate of the rights of the
eople.
HE SUN was the first to expose the Tam-
many Frauds. Fts exposures created the rebellion
of the Youn g Democracy, the precurser to the downfall
of the notoricus Tammany Ring.
HE SUN was the first to expose the great
. San Domingo annexation fraud. Its exposures con-
tributed to open the eyesof the United States Senate,
and save the people over $7,000,000.
HE SUN was the first to expose Grant’s
nepotism and gift-taking, which draped the Presi-
dential dignity with obloquy and shame.
HE SUN was the first to expose the oper-
ations of Bancroft Davis, the Bribe-taker, and the
shameful influence of Spanish gold inmaking the Ameri-
can nation an accessory to the horrible butcheries of the
Cuban patriots.
HE SUN was the first to expose the cor-
ruption pervading the Navy, Post Office, and Indian
epartments. Under its exposures the chief of the In-
dian Ring was compelled to resign his office.
I HE SUN was the first to expose Grant and
Cagey’s corruptions and usurpations in Louisiana.
TIYHE SUN was the first to expose the enor-
mous robberies of the carpet-bag Government of
the South, and the true character of Grart’s Ku-Klux
proclamations. Under its exposures, Congress has re-
fused to reénact the Ku-Klux bill. X
FPYHE SUN was the first to nominate that
Champion of Honesty, Dr. HORACE GREELEY, for
President, Its effective support was followed by Dr.
GREELEY’S nominatioun.

As in the past, 80 in the future. THE SUN will be
no follower, but a leader in the great work of retorm.
No th}iet', however high, or of whatever influence, will be
spared.

Ii&s a newspaper, THE SUN stands unrivaled. I

rints all the news, and trequently the most important

n advance of its cotemporaries. ltisfurnished tothe
public at the cheapest &)osslble rate. As an advertising
medium it is unequaled.

—_————
The Weekly Sun for the Presidential Cam-

paign.

THE WEEKLY SUN will be especially valuable during
the Presidential canvass.

It will contain full and interesting accounts of all im-
portant events that mar k the progress of the campaigno.

The union of independ ent voters of all parties to break
down Grantism and corruption, and rescue the Goyern-
ment and the country, seems destined to be realized.

Such a combination is sure to sweep the field and
achieve a v1ctor{ second only to the triumph of our
foretathers over the British armies and the British Gov-
ernment.

THE WEEELY SUN Is the cheapestjournal in the world.
It contains eight pages of reading matter, and is in every
respect, both as a tamily and political newspaper, fully
equal to any other published in the country, not mcrely
ininterest and ability, but in the quantity of usetul in-
formation and pleasant entertainment which its columns
furnish.

THE WEEKLY SUN is furnished to subscribers at the
unitorm rate of one dollar a year for eachcopy,always
payable in advance.

TERMS OF THE SUN.
DAILY, PER YEAR, TO MAIL SUBSCRIBERS.......
SEM1-WEEKLY, PER YEAR........
TEN COPIES TO ONE ADDRESS..
TWENTY COPIES TO ONE ADDRESS..
¥irry COPIES TO ONE ADDRESS .

WEEKLY, PER YEAR.. . cee
THE WEEKLY SUN—a iarge eight page
sheet—for the half year embracing the Presi-

dential Camﬁji 1117,1 oyjiy DOLLAR

Wanted, on a Commission
or Salary by the Month or
Year, one or more persons

Address, THE SUN, NEW YORK CITY.
ineach County of the United

AGENTS) s

Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand in large quantities, furnished in any lengths up
to24ft. Also, Pat. Coupling and Self-oiling adjustable
Hangers. ORGE PLAC. .

121 Chambers & 103 Reade Streets, New York.

Sturtevant Blowers

Of every &ize and description, constantly on hand.
R PLACE & CO.
121 Chambers & 103 Reade Streets, New York.

WILDER’S

Pat. Punching Presses

For Railway Shops, Agricultural Machine Shops, Boiler
Makers, Tinners, Brass Manufacturers leversmiths,&c.,
warranted the bes%produced. Send for Catalogue, &c.
NEW YORK STEAM ENGINE CO.,
121 Chambers & 103 Reade St., N.Y.

ATHE CHUCKS—HORTON’S PATENT
- from 4 to 36 inches. Also for car wheels. Address
E. HORTON & SON, Windsor Locks, Conr.

STEPTOE, MCFARLAN & CO.,

Manufacturers of ‘the most improved Patent Daniels,
‘Woodworth & Farrar Planers, Sash and Moulding, Ten-
oning and Mortising Machines, Wood-turning Eathes,
and every variety of Wood-working Machinery. Cuts
and prices sent on application. Warehouse and Manu-
factory, No. 214 to 220 West Second Street, Cincinnati, O.

STEEL CASTINGS

O PATTERN; tensile strength equal to
wrought iron; will rivet over, bend, or case harden.
eavy work at low prices. ILIP 8. JUSTICE
14 North 5 st., Phila.; 42 CIiff 8t., New York.

OTIS, SAFETY HOISTING

Machinery.
Wo. 248 BROADWAY. ‘W YORF,

OTIS, BROS, & CO.

RISDON’S IMPROVED

Turbine Water Wheel

Is Cheap, simple, strong and durable:
upon a test has yielded over 84 per
cent at full ﬁate, and over 76 per cent
at seven-eighthg gate.
Send for eircular to
T. H. RISDON & CO.,
Mount Holly, New Jersay.

URDON IRON WORKS.—Manufacturers

of Pumping Engines for Water Works, High and low
Pressure Engines, Portable Engines and Boilers of all
kinds, Sugar Mills, Screw, Lever, Drox}s, and Hydraulic
Presses, Machinery in_general. HUBBARD & WHIT-
TAKER, 10 Front $t., Brook.yn, N. Y.

1882, SCHENCK’S PATENT. 1871,

WOODWORTH PLANERS

And Re-Sawing Maghines, Wood and Iron Working Ma-
chinery, Engines, Boilers, etc. JOHN B. N CHENCILS
SONS, Matteawan, N. ¥. snd 118 Liberty st., New York.

OOD-WORKING MACHINERY GER-

erally. Specialties, Woodworth Planers and Richs
gé'déon 8 g;atent mpIronired Tg,no%v M"c%'éi'éﬁs'mi‘ﬁ?' 24 and
entral, corner Union st., Wor 3
' " WITHERBY RUGG. & RICHARDSON.

ICHARDSON, MERIAM & CO.

Manufacturers of the latest improved Patent Dane«
iels’ and Woodworth Planing Machines, Matching, Sash
and molding, Tenoning, Mortising, Borm%, Shaping, Ver-
tical, and Circular Re-sawing Machines,Saw Mills, Saw
Arbors, Scrol. Saws lew%y, Cut-off, and Rip-saw. Ma-
chines, Spoke and Wood Turnin, Lathes, and various
other kinds of Wood-workin; achinery. Catalognes
and price 1ists sent on application. Manpufactory, Wors
cester, Mass. Warehouse, 107 Libertyst. New York. 171

HINGLE AND BARREL MACHINERY.—
Improved Law’s Patent Shingle and Heading Ms-
chine, simplest and best in use. 180, Shingle Heading
and Stave Jointers, Stave Equalizers, Heading Planerr,
Address TREVOR & Co., Lockport, N.Y.

WRIGHT’S Bucket

Turners, etc.

t ) ' i Plungers are the best,
1 L Send for circular. Valley
“ Machine Co., Easthamp-
. ton, Mass,
Andrew’s Patents.

Friction Grooved, or Gieared Holste
ers, sulted to every want.
Satety Store Elevators., Prevent Accident, i1
ope, Belt, and Engine break.
Smoke= Burning Safety BBoilers.
Osciilating Engines, Doubio and Single, 1-2 to

00 T
Qentrifugal Pumps, 100 to 160,060 Gallons
er Minute, Best Pumps in the World, pass
ou'ﬁ’n _Sarnd, Gravely, Coal, Grain, etc., withs

§)Y .
All Light, S{mple, Durable, 2 nd Economical
Send fgr Gircalars. ’ *
‘WM. D. ANDREWS & BRO.,
414 Water street, New York.

N oh:elezmi

THE Un gh, Pa. Th
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
flanges, which have proved so obiectionable ia the old
mode of manufacturing, are entirely avoided, we are pre-
pared to furnish all sizes at terms as favorabie as can be
obtained elsewhere. For cescriptive lithograph addrass
Carnegie, Kloman & Cn. UInion Iron Mills Pittsbyreh, Pa.

You ask WHY we can sell
First Class 7 Octave Pianos for
$290? We answer—It costa
less than $300 to make any $500
Piano sold through Agents, all

g of whom make 160 per ct. profit.

y - We have no Agents, but ship

) direct to families at Factory

-y price, and warrant Five Vears.

» 8end for illustrated circular, in

E ¢ ® W which we refer to 300 Bankers;

> Merchants, &c. (some of whom
fou may know) using our Planos in 40 States and Territories

U. 8. Plano Co.; 865 Broadway, New York.

GENTS WANTED. Agentsmakemore mon-
Eéy at work for us;than at anything else. Particulars
ee. G.STiNsoN & Co.,Fine Art Publishers, Portland,Me.

GREAT REDUCTION IN PRICES

F LE COUNT’S PATENT HOLLOW
LATHE DOGS, and his Machinist Clamps of both
Iron and Steel. |
1 set of 8 dogs, from 3 to 2 inch, $6 ‘50,

His expanding Mandril is a first class tool, which has
long been needed by every Machinist,
Send tor latest circular.
C. W. L& COUNT, South Norwalk, Conn.

WOODWARD'S COUNTRY HOMES.
1 5 DESIGNS and PLANS for

Houses of moderate cost.
$1.50, post paid,
ORANGE JUDD & CO.,
PUBLISHERS,245 Broadway, N. York,
_ g Send for Catalogue of all books
on Architecture, Agriculture, Field
B Sports and the Horse.

. gTEA, ‘e
FUMPING MAGHINERY

INDEPENDENT

BOILER FEEDER.

Works Hot and Cold Water,

LARGE AND SPLENDID

Illustrated Catalogue,
Sent Free on Application,

Ce & Maxwell Man'Ty Company,

118, 120 & 122 East Second St.,
CINCINNATI, O,

Davids’ Pament FOR GRINDING Bones,

Grain, Fertilizers, Ores,
and
Hard Materials.
Also, Engines, Boilers,&c., man-
ufactured by

DISINTEGRATOR, DENMEAD & SON, Balt., Md.

thing which * takes on sight,” and which yields a profit
of from $6 to $10 per day above expenses. Early appli-
cants will secure the choice of territory. The buciness
is pleasant, light, and edifying. For further gatticulars,
with terms, address S. 8. WOOD & CO.,

Newburgh, N.Y.

THE ONLY MODE of Disgosing of Patents.
See Patent Right Gazette. ddress U. S. Patent
Right Association, 94 Chambers Street, . O, Box 4644,

New York.

SELF PRIMING
“CINCINNATI STAR PUMP”

For Driven Weils. JOHNH. McGOWAN & CO.,Cinn.,O.

ODELS FOR THE PATENT OFFICE,

and exgerimental machinery ot all kinds. HOLSKE
MACHINE CO., 219 Cherry St.,New York,near Jefferson
St. A special shop for Patent Models. Many years expe-
vience. Refer to Scientific American Office.

© 1872 SCIENTIFIC AMERICAN, INC

’I‘ R. BAILEY & VAIL, Lockport, N. Y.,
® Manufacturers of Gauge Lathes, Chair Machinery,
Stave and Shirgle Machines, Engine Lathcs, Key Seat
Cutting Machines, Upright Dri

rills, &c. &c.
Whalen Turbine. Norisksto purchaser. Send for
Pamphlet,free. SETH WHALEN & Bro.,Ballston Spa,N.Y.

The Latest and Best improved
fastening for Pulleyg, Gear
‘Wheels, &c., to Shafting. No
Keys or Sct Screwsused, Orders
for Shafring & Pulleyssolicited.

Catalogues sent
T free on applica-
= tion.
REINSHAGEN & BUCKMAN,
87 Kast Eight Street,
Cincinnati, Ohio

M. MAYO’S BOLT CUTTER—Patented

e in 1867—Revised and improved in 1871 and 1872,
Send for Illustrated Circular Cincinnati, Ohio.

P.BLAISDELL & Co.,

ANUFACTURERS OF FIRST CLASS
MACHINISTS’ TOOLS, Send for Circulars.
Jackson st., Worcester, Mass.

PER HOT AIR

ENGINE COMPANY, 124 Chambers St., New York.

WOODVVORTH SURFACE PLANERS, $125.
‘Woodworth Planers and Matchers, $350.
HILLS & HOAG, 82 Courtlandt 8t., New York.

EDWARD H. HOSKIN,
CONSULTING AND ANALYTICAL CHEMIST,

. Lowell, Mass.
Chemistry as applied to the Arts, Manufactures and
Medicine.

HE STRUGGLE OF °’72. — A GRAND

CHANCE. Nothing ever offered like it before. A
Novelty in Polltical and Popular Literature. Agents,
address UNION PUBLISHING COMPANY, Chicago,
I11., Philadelphix, Pa., or Springfield, Mass.

Niagara Steam Punp,
CHAS. B. HARDICK,
23 Adams st., Brooklyn, N. Y.
WOODBURY’S PATENT

L '7 e 2 b3
Planing ard YMaiching
and Molding Machines,Gray & Wood’s Plsners,Self-oiling
S8aw Arbors, and other wodd working ms nery.

8. A. WOOD! § 91 Liberty et, N. Y. 2
167 Sudbury street, Boston

®end for Circalars.

RIVERVIEW Military Academy, Pough-
keepsie, N. Y. A thorough-going scheol for boys.

. NEW and 2d-FEAND,.-.
Send for Circular. CEAS.PLACK
3 & €0.. 80 Vegev st.. New York,

Buy BARBER’S BIT BRACE.
ORTABLE STEAM ENGINES, COMBIN-
ing the maximum ot efficiency, durability and econ-
my, with the minimum of weight and price. They are
widely and tavorably known, more thaa 90 being in
use. All warranted satisfactory or no sale. Descriptive

circulars sent en apﬁlicatiou. Address
J. C. HOADLEY & CO., Lewrance, Masg,

93 Liberty st. Kew Ycrk.
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Advertisements will be admiited on this page at the rate of
$1.00 per line for each insertion. Bngravinysmay
head advertisements at the same rate per line by meas-
urement, asthe letter-press.

ASPHALE ROOFING FELT.

CHEAP, durable, and light permsnent
Roaflrg tor Rail Road Derots, Engine Houses,
‘Foundries, ere. Also, improved 8heahing Felt and
.geperal Roofing v aterials, Descriptive Circular, 8¢m-
Ples, and Price List sent free, by » MARTIN,
70 Maiden Lane & 9 Liberty St., New York.

* American Tstitt
Exlibition.

Notice to Exhibitors.

The buildingwill be ready for the reception of.
Articles

ON MONDAY, AUGUST 26,

‘'And will be opened to the pubiic

ON WEDNESDAY SEPT. 4,

AT 12 O°CLOCK M.

Circulars snd Applications for space can be had at the
rooms of the

INSTITUTE, No. 22 CoOoPER BUILDING.

The managers especially urge that exhibitors willhave
their articles located with as little delay as pocsible, so
that the exhibition will be complete on the day of open-

L S
|

FOR
SHEATHING,

PLASTERING,
ROOFING,

DEAFENING,
AND

CARPET LINING.

Samples&circulars sent free,by

ROCK RIVER PAPER CO.,
Chicago; or,
N B. E. HALE & CO.,
22 & 24 Frankfort St.,N.Y.

G Sole Agents for Eastern States. R

MALLEABLE IRON.

Having recently added to our works a Malleable Iren
TFoundrv, we solicit orders for stated supplies of Male=
leable Iron Castings, the quality of wbich wul e
Waurranted. Beiug ourselves large consuwers of a
flne quaticy of small easrings, particular attention will
e given to that class of work.

MALLORY, WHEELER & CO.
New Haven, Conn., Auxust 5, 187,

STOVES!

JUNE, 1872,
We, the undersigned, manufacturers of Stoves and
Hollow Waure, cordially agree 1n stating that actual use
has convi ced us of the great value of suitably mounted
SOLID EMERY WHEELS 1n our 8pecial branch of busi-
ness. We have reanzea a savm;g of Files and Lahor b
the use ot these gooas, and consider them indispensable
articles in our manufacture. We all use THE TANITE
C0.’S @oods!
[S1GNED. ]
%heldon,}(l}rﬁeu: g %o., )
© .
ussey, 0! 0., } Troy, N. Y.

I
L
D

Burdett, Smirh & Ca,,

Geo. H. Puiliips & Co.,

Perry & Co., ]

Littlefield Ssove Manufact’ing Works,
per J. Waddy, Foreman,

John A. Goewey,

The Union Stove Works,

American Stove Works, per L. J.
Baxter, Sup’s.

Soutnard, Robinson & Co.,

Mutual Stove Works,

Detroit Stove Works, Detroit, Mich.

Wm. N. Moore, Jolier, IlI.

Rock Island Stove Works, Rock Island, Ill., per A.
‘White, Sec’y aud Sup’t.

The Umon S:ove and Manufacturing Co., Pittston, Pa.,
per J J. Vincent, Tseas’r,

John B. Herron & C ., Pittshure, Pa.

Johu Roney, Pittsburg, Pa., per J. D, Wrieht.

Francis, Buck walter & Co , Rover’s Ford. Pa.

Berj. Fisner, Star Fouwary, Whe: ling, W. Va.

Turubull & lo., Hawilton, Out.

Harte & McKillop. krplavaae Foundrv, Toronte, Ont.
For Price Lists, &e., andress THE FANITE Co_,

Streudsburg, Mowrue Co., Pa.

HE TANITE C@.S GOUDS are kept in
Steck, and sold at Factory Prices, by CHAMPLIN &
GERS, 214% FEast Madison St., Chicago, who are also
Exclusive Western Agents for the New York Ta
ie Co.’s goods, and Dealers in Railway, Mill, an
chinists’ Supplies.

vaﬂ and Mechanical Engineering, at the
RENSSELAER POLYTECOHNIC INSTITUTE, TROY, N.Y,
Instruction very oractical. Advantages unsurpassed in
this country. Graduates obtain excellent positions.
Reopens Sept. 11th. For the Annual Register, contai
13: mmproved Courge of Study, and_full particula
address PrRoF. CHARLES DR OWNE, Director.

Working Models

And Experimental Machinery, Metal, or Wood, made to
grder by J. F, WERNKR, 62 Center st., N. Y,

Albany, N. Y.

l Peekskill, N. Y.

and
Ma-

Srientific

Qumericat,

- B.

PATENTEE AND SOLE

BN AR

F. STURTEVANT,

MANUFACTURER OF .

PRESSI.!ZRE BLOWERS & EXHAUST FANS

2 SUDBURY STREET BOSTON,MASS. -
LLUSTRATED W

% O ENGRAVINGS.

L. W. Pond---New T00ls.

EXTRA HEAVY AND IMPROVED PATTERNS,
LATHES, PLANERS, DRILLS, of all sizes;

Vertical Boring Mills, ten feet swing, and under.
Milling Machines, Gear and Bolt Cutters; Hand Punche
and Shears ter Iron.

Oft ce and Warerooms, 98 Liberty st., New York ; Work:
it Worcester. Mass.
A. C. STEBBINS. New York. Aent.

The fact that this Sharnng nas 7 pedr cent greater
strength, a finer finish, and is truer to gage, than any other
in use, renders it undoubtedly the most econemical, We
are also the sole manufacturers of the CELEBRATED COL-
LINS PAT. COUPLING, and furnisb Pulleys, Hangers, etc.,
of the most approved styles. Price lists mailed on appli-
cation to NES & LAUGHLINS,

120 Water street. Pittsburgh, Pa.
190 8. Canal st., Chicago.
¥ 8tocks of this Shafting in store and tor sale by
FULLER, DANA & FITZ, Boston, Mass,

GEO PLACE # (0 19¢ Chambhers straet, N, Y.

PIERCE & WHALING, Milwaukee, Wis,

S.N.HARTWELL, Eng’r. Steam

MACHINERY Engines,Steam Pumps & Machin-
» i8t8’ Tools, 98 Liberty St., N.Y.

VENEERS

AND

HARDWOOD LUMBER.

BUTTERNUT, FRENCH AND AMERICAN
WALNUT, ASH AND CHERRY BURLS ; HUNGARIAN
ASH, BIRDSEYE & BLISTER MAPLE, etc. etc.

§&~ Mahogany, Rosewood, Cedar, etc., in boards,
plank, and logsi}l%&rge and cholce stock at low prices.
110 & 112 Center St,, Naw CAr,
Mill and Yard, 186 to 200 Lewis, bet.5th & 6th Sts. E.R.

Send for Catalogues and Price Lis: .

The Union Stone Co,,

Patentees and Manufacturers ot

EMERY WHEELS & EMERY BLOCKS,

In Size and Form to Suit varic us Mech.nical Uses;
GRINDERS, SAW GUMMERS, DIAMOND
TOOLS, and WOOD'S PATENT
NIFE-GRINDER,
For Planing, Paper Cutting, Leather Split=
t n{, and other Long Knives.
OFFICE, 29 KILBY %g]lzﬁlg'r,tB%fatmn% hﬁass.Y "
9 er reet, New York,
BRANOH OFFICES }502 Commerce Street, Philadelphia.
§F Send for circular.

AT. SOLID EMERY WHEELS AND OIL

STONES, tor Brass and Iron Work, Saw Mills, ane
2dge Tools Northamnton Rmerv Wheel Co. Leeds.Mass,

NILES TOOL WORKS,

CINCINNATIL, OHIO.

o LTI
2 e

SECOND HAND MACHINISTS TOOLS
One Brown & Sharpe Mijling Machine.
One kngine Lathe, 8 foot bed, %) inch swing.
Ouve R S O A ] h
Both Putnam make. Also one Iron Pianer, 10 ft —48x40
ir,& one51t..24x24 in. O e 4 ft. Shaper with quickreturn
stroke and several column Drills. Address STEPTOE,
McFARLAN & COy No. 214 to 220 West 2nd Sireet,
Cincinpati, Ohio.

PUMPS! PUMPS!

Libby’s Improved Deep and
Shallow Well Cylinder.

The only Cylinder not affected by p»ssing sand. Send
for price 1i3%_and_descrivotive circular to
DOTY MANUFACTURING COMPANY,
Manufacturers of Puoching and Shearing Machinery and
Machinists’ Touls, Janesville, Wis.

EMERSON SAW
FORD&Ce =

WORKS

=

vILiR de

: NDE
LECIAL SUPERVISION

ENT BAND
G MACHINE

Of the most approved kinds
to saw bevel as well assquare
without inchining the table,
by FIRsT & PRYIBIL, hereto-
fore at 452 10th avenue—now
removed to a more spacious
Elace, 461 to 467 West 40th
treet, oor. 10th avenue, New
York, where we manutacture
various sizes of our well
known s.wing, moulding
double spindle boring and
mortising Machines, general
and .oval turnin athes,
Shafting, Pulleys, &c. &c.

Prices for Band Saw Ma-
chines (of which at the present time, April1st, 136 of our
make operate in New York Cit; aione) are $250, $275,
$360, and $400. To the largest a feed can ‘be attached to
reslit - boards. A machine to reslit heavy timber is in
corstruction. Have on hand a large stock of best French
Band Saw Blades.

FOOT LATHES.—T. SHANKS, Baltimore, Md.

CIRCULAR *LIDE VALVE

FOR

Locomotives & Slide Valve Engines.

POWER GAINED—VFUEL SAVED.
Use Two YEARS WITHOUT REPAIRS.
CHEEAP—SIMPLE—DURABLE.

By avoiding steam pressure on the valve, the strain
and friction on working parts is removed. The result is
an extraordinary increase ot power, never less than one
third, often double, with less tuel used and fewer bills of
repairs. Can be placed on any slide valve Engine at

small cost.
J. F. TALLANT, Agent, Burlington, Iowa.

ORIGINAL PATENT AGENCY—Estab.
1859. Patents Sold. Send for our Circular and List. '
E. H. GIBBS & CO., 11 Wall Street, New York.

RON PLANERS, ENGINE LATHES,
Drillg, and other Machinists’ Tools, of superior qual-
ity, on hand, and ﬁulshhi&: For sale low. For Descrip-
tioh snd Price aidress NEW HAVEN MANUFACTUR

S
s b
Py
]

In

CO. New Haven, Conn,

Three-Ply Roofing. Two-Ply Sheath: A. |
Samples a.n’v,i() rcnlg v athing. Send for

i ar.
MICA ROQFING COMPANY, 13 Maiden Lane, N.Y.

MORRIS, TASKER & CO.,

MANUFACTURERS OF

American Charcoal Iron Boiler Tubes.

Wrought-Iron Tubes and Fittlnzs;
For Gas, STEAM, WATER AND OIL,

¥ Steam and Gas Fitters’ Suppli hi
Coal Gas Works, &c. &c. plles, Machinery for

NO. 15 GOLD ST., NEW YORK.

WIRE ROPLE.

JOHN A. ROEBLING’S SONS,

MANUFAOTURERES, TRENTON, N. J.

FOR Inclined Planes, Stand in% Ship Ri%ging
Bridges, Ferries, Stays, or Guyson Derricks & Cranes,
Ctller Ropes, Sash Cords_ot Copper and Iron, Lightning
Conducters of Copper. Bpecial atiention given to hoist-
ingrope ot all kinds ror Mines and Elevators. Apply for
circular, giving price and other information. geng for
painphles on Transmigssion ot Power by Wire Ropes. A
targe 8tock constantly on hand at New York Warehouse,
No. 117 Liberty street.

INE AND CIDER—Their respective

Primitive flavors indefipitely preserved without
a particle of orugs. Volnme of juice increased 20 per
cent over the imperfect processes., Yetin ayear have
superior fullpers, virtue, and vinosity. Vice versa a
complete vii egar process—originral, unique. No drugs.
All mailed in pamphlet form. $5 Pustal order. Address
C. R. M. WALL, Professioral Brew er,
60 30th St., S. Brooklyn, N. Y.

ANSOM SYPHON CONDENSER perfects

and maintains vacuum on Steam Engines at cost of
one per cent its value, and by its use Vacuum Pans are
run with full vacuum without Air Pump. Send to WM.
ALLEN. 51 Chardon St., Bogton, for a personal call, or
the Company, at Buffalo,N. Y., for a circular.

OR BALE—A Second Hand Stationary

Eugine of 85 Horse Power, thoroughly overhxuied
and in complete workir.g order, having . ylinder 12x36,
with 14 feey Cust Iron kly Wheel. Also 2 < ‘ylinder Boil-
erf, 36x30 feet. Algo, one New 6 Tun Locomoive set t¢
4 feet guave. Address GRIt E & LONG LOCOMOTIVE
WORKS, 1340 Beach Street, Puiladelphis, Pa.

l‘OR SALE—Thirteen three drill Air Com-
preseors, manufactu es b the Burleigh Roek Drill
Co., and used in sinking Caisso- 8 of East Kiver bridge—
arein periect « reer,and can . e geen in operation a: Pier
29, East River, New York, Algo, 12 Tubular Vertical
Boilrrg, eight feet high and four feet diameter. Fouor-
reen sectio. s of Water Shafra. % inch iron, 6 teet bigh hy
8 1t, diam., Also, two Airlocks. 6t 6in, diam, and 8 fr.
nigh—two hundred feet of 6 inch Rubher Ho-¢, Pumps,
Pipes, etc. Applyto NEW YORK BRIDGE CO.,
Brooklyn, N. Y.

PORTLAND CEMENT

F the well known manufacture of

Bazley White & Brothers, London, for sale by
JAMES BRAND, 53 Cliff §t., N. Y.

ODD & RAFFERTY, Manufacturers of

Steam Engines, Bollers, Flax, Hemp, Tow Bagging,
Rope and Oakum Maehinery. Steam Pumps and Govern-
ors ylways on hand. Also Agentsforthe New Haven Man-
ufacturing Co.’s Machinists’ Tools. "We Invite espe-
clal attention to our new, lmproved, Portable Steam Kn-
gines. Warerooms,10 Barclayst. Works Paterson,N.J

ohn

© 1872 SCIENTIFIC AMERICAN, INC

[AvcusT 24 187%2.

cansqm

& T. V. varpenter, aavernsing agent. Ad:ress
nereatter, Box 713, New York city

A. 8. CAMERON & CO.,

ENGINEERS,
Works, 100t 01 rast 23d
street, New York city.

Steam  Pumps,

Adapted to every possi-
ble duty.
Send for a Price List.

I‘El_E adoption of new and improveo applica
'hesen(‘i)xr-lisllteo the celfebﬁ'ate(tii Letscgllot’s pateni, have made

i more fully adaptable to ever:
ROCK DRILLING. %heir unequalled e
sconomy are acknowledged, both in this coumtry and
Gurope, The Drills are built of various sizes an pat-
Terns; H AND WITHOUT BOILERS, and bore at a
%l}%i?{tmh;?‘?i‘ °§(T%§EE TO é“]VEd[N%HES PER .MIN-
a ock. ey are adapted to CHANNELLING
+ADDING, SHAFTIN{} 'I‘PELLING and open _cut
gorki 81t to DEEP BORIXG FOR TESTING THE
VALUE OF MINES AND QUARRIES. TEST CORES
u(aken out, showing the character of mines at any depth,
Used either with steam or compressed air. Simple and
lurable in comstruction. Never need sharpening. Man-
1factured bv

THE AMERICARN DltMOND DRILL CO.

No. 61 Liberty sSt., New Yorl.

. ‘
'LUBRICATORS.
REYFUS’ celebrated Self-act-
_ing Oilers, for all sorts of Machinery
and Shafting, are reliable in all seasons,
saving 75—95 per cent. The Self-acting Lu-
bricator for Cylinders is now adopted by
B over80 R.R. inthe U.8., and by hundreds ¢1
stationary engines. Send for a circular to
NATHAN & DREYFUS, 108 Liberty St.,N.Y.

variety of
ciency ‘and

" SCHLENKER’S. PATENT .0,

'BOLT CUTTER

i HNzw INVENTION:. ADDRESS,
|

OWARD IRON WoRksS, BUFFALO.N.Y,|

New

SAM'L 8. FISHER, } Cincin- Saw’y 8. FISHER, %X v
York.

Wu. H. FISHER, § nati. SAM'L A.DUXCAN,

FISHER & DUNCAN,

Counsellors at Law in Patent Cases
Including Interference ana Extensicn Cases in the Uni-
ted States Courts».

8 West ThIRD_ST., Cincinnati.

OFFICES: }239 BroADWAY, New York.

American Saw Co.

No. 1_Ferry Street, corner
Gold Street, New York,

MANUFACTURELKS OF

Patent Movable-Toothed

CIRCULAR SAWS,

JPatent Perforated
Circular, Mill,

AND

Cross-eut Saws.

§F~ Send for Descriptive Pam-
phlet.

W
i

MURRILL & KEIZER, Balt., Md.

2

Send for rulars.

STEAM BOTLER AND PIPE

COVERING

Saves ten to twenty per cont. CHALMERS €PENCR
€O0., foot E.9th St., N.Y.’; 1202 N. 20d St., 8t. Louis, Mo,

LEFFELIMPROVED DOU TURBINF.

WATER WHEEL.
6000 IN USE.

NEW WHEELBOOK 152 PAGES,FOR 1872

SENT FREE
JAMES LEFFELS CO.SPRINGFIELD,0.
%109 LIBERTY ST, NEW YORK CITY.

FLOURING MILL, near ST. LOUIS
: MO, FOR SALE,

In Belleville, Ills,, now of the -uburbs of St.
Louis—a first class Steam Flouring Mill with
four-rup of bu-rs, rapable of turning out over 400 bbls.
ot flour in 24 hours. The crop this year, uow
harvest-d, is yne of the best in many years, and
wheat slready rules low, Lus: geason the Milling
business in this section wag very remuanerutive,
and it promises equally well for the present. Lib=
eral terms can b%{glven. Address

IMBS, MEYER & FUSZ, st. Louis, Mo.

FIRST PREMIUM (MEDAL) AWARDED LN 1870 AND
N 1871. Endorsed by Certificate from AMERICAN INSTI-
TUTE as *‘ The Best Article in the Market,’”

Algo, manufactur-r of Asbestos Boiler Felting,
roofing and Sheathing Felts, Acid, Water and Fire Proot
Compositions, Boiler_ Scale Preventive, and dealer in
ASBESTOS ASPHALTUM and GENERAL ROOFING
MATERIALS. .

§~ Descrivtive Pamphlets, Price Lists &c.,sby mail..

Established « W J s
in 1858, 78 William St., New York.
DJUSTABLE CIRCULAR SAW Benches,

Single or Double, for light or heavy work ; some-
thing entirely new; four kinds. Warranted in every re-
speet. Address, forill ustrated Circular,

DUNKLEE & ALLEN, Concord, N. H.

HE “ Scientific American ” is Igrim;ed with
CHAS. ENEU JOBNSON & CO.’S INK, Tenth ard
Lombard sts. Philadelphia and 59 Gold st, New York





