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Improved Stesm Rivetisg Machime. -

* From remarksin the English mechanical papera we.

judge that in all the very large Steam-engine man-
ufactories in Britain the riveting' of boiler plates to-
gether is done by steam power, instead of by the hand
process, which still prevails in those of our large
establishments with which we happen to be ac-
quainted. As the noise produced by hand riveting is
a nuisance to the neighborhood in which it is carried
on, we hope that those of our engine manufacturers
whose works are located in cities will, partly from

by the formation of expanded heads at both sides, to
retain the plates in position. One of the dies is sta-
tionary, whilst the steam drives howme the counter-
die through the simple intervention of a piston of
large area, working in a very short steam cylinder.

The machine represented in our illustration is capa-
ble of striking three rivets at each blow. Fig. 1 isa
side elevation ; Fig. 2 is a vertical longitudinal sec-
tion through the center of the steam cylinder.

The framing of the machine consists of two substan-
tial castings, A B, bolted down by flanges upon a
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The piston rod and die carrier, H, is oblong and rect-
angular in cross section, and emerges through a stuf-
fing box, L, of a corresponding form, and imme-
diately in front of this it passes through the guide,
G. This guide, which consists simply of a ‘horizontal
groove formed in the ‘casting, B, is fitted with side
pieces which are accurately adjusted by the lateral
screws, M, 8o as to keep the piston rod and die carrier,
H, perfectly steady, without, at the same time, inter-
fering with the freedom of its motion. A cover piece
is bolted down across the guide. The end of the pis-

GARFORTH'S STEAM RIVETING MACHINE.

consideration for others, as well as a regard for their
own interests, be induced to supersede hand labor by
the cheaper, more perfect, and silent operations of
machinery. We have had engraved from the plates
in “The Imperial Cyclopedia of Machinery’’ the
accompanying illustrations of an exceedingly simple
and powerful riveting machine, invented by W. J.
and J. Garforth, of Dunkinfield, England.

This is an example of the application of the direct
action of steam to mechanical operations, in which a
rectilinear motion, combined with great pressure, is
required. The machine in question is for riveting
iron plates together in the construction of boilers,
and other similar fabrics. In this operation, the rivet
being placed in the holes punched out for it at the
overlapping edges of the two plates to he riveted,
the latter are brought between a pair of dies formed
with concave faces, and on these dies being driven
forcibly together, not only are the plates brought into
perfect metallic and steam-fight contact, but the riv-
ets are also made to perfectly fill nup the holes, and,

foundation of solid masonry. The casting, A, al-
though of great strength, is hollow, and serves to
support the steam cylinder, C. The casing, B, is
heavy and solid, and has cast upon it the resisting
head, D, of the stationary rivet dies, E, and the sup-
port, F, of the guide, G, of the moving die holder,
H, which is forged in one piece with the piston rod of
the steam cylinder, C4 The steam cylinder, C, is
placed with its axis herizontal, and has flanges, I,
cast on each side, py which it is firmly bolted down to
flanges cast upon the top sides of the frame, A, the
cylinder flanges being dovetailed into the frame. The
steam piston, J, which is thirty-sixinches in diame-
ter, is fitted with metallic packing, and is firmly cot-
tered on to the piston rod and die carrier, H. This
piston rod projects behind the piston, and enters a
recess, K, cast in the cylinder bottom, in which it
takes a bearing so as to secure steadiness of action.
In some instances, the constructors make the piston
rod pass out through a stuffing box in the bottom of

| the cylinder, thereby giving it a still longer bearing.
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ton rod, H, is formed with sockets to receive the
three dies, N, of hard-tempered steel. These dies,
N, are directly opposite to the stationary diee, E,
made of the same material, and socketed into the
resisting head, D. The faces of the dies are spheri-
cally concave, 50 as to produce spherical heads upon
the rivet on both sides.

The admission of steam to the cylinder, C, is regu-
lated by hand. The cylinder is provided with the
usual ports, and the side valve, O; but in conse-
quence of the shortness of the cylinder, the traverse
of the valve is across the cylinder, being in a hori-
zontal direction below it, and the steam passages.are
curved to suit this arrangement. In Fig. 2 the sec:
tion is taken through the valve casing, P, valve, O,
and the exit passage, Q, which communicates with
the pipe, R. The steam pipe is immediately behind
the pipe, R, and is therefore not seen. The slide-
valve rod is connected by a link, S, to the hand lever,
T, jointed at its lower extremity by a pin to a double-
eyed bracket, U, bolted to the framing, whilst the
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upper extremity of the lever works in a slotin a
plate, V, projecting laterally from the cylinder
flange, I.

In operating with this machine, the plates to be
riveted are suspended by an over-head tackle, in such
a manner as to bring them between the dies, N and
E. Then, on the plates being accurately adjusted,
the attendant draws out the lever, T, which action
admits the steam behind the piston, J, causing it to
drive home the die carrier, H. On returning the
lever to its original position, the steam enters in
front of the piston, forcing it back in readiness for
another stroke.

By means of this machine the work is done with
greater regularity and without the disagreeable noise
which is unavoidable in hand riveting. And the im-
mense saving in time and cost will be apparent when
it is stated that whereas, by the common process of
hand riveting, three men and one boy can rivet only
twenty-three three-quarter-inch rivets per hour, with
this machine, one man and threc¢ boys can rivet with
perfect ease and in the firmest manner, at the rate of
six per minute, or three hundred and sixty per hour.

M. Lemaitre, of Paris, was the first to employ an
independent steam cylinder for actuating riveting dies
without the intervention of rotary movements, but
in his machine a system of levers is interposed be-
tween the steam piston and the die, so that the action
.was far from being direct and simple as in the ma-
chine of the Messrs. Garforth.

M. Lemaitre’s machine embodies an arrangement
for holding the plates together during the riveting
action ; this consisting of a tubular presser, which
descends in advance of the rivet die inside it. 'The
object of this is, to prevent the metal of the rivet
from spreading between the plates, and thereby ren-
dering their contact imperfect; this defect has uot,
however, shown itsélf in the action of Messrs. Gar-
forth’'s machine, which recommends itself both forits
cxtreme simplicity and accurate action, and the con-
sequent non-liability to get out of order.

NOTES ON MILITARY AND NAVAL AFFAIRS,

AN AVALANCHE OF GOOD NEWS.

As we go to press we are overwhelmed with the
most cheering news from every direction. The vigor-
ous preparations of the government seem to be at
last completed, and we have begun to smite this re-
bellion with the whole power of the nation. Wc¢
hear of the successful attack of the great naval expe-
dition upon the forts at the entrance of I'ort Royal
and the passage of a number of the vessels up to the
town of Beaufort. In Eastern Kentucky a victory
has been won by the Union forces under Gen. Nelson
the most brilliant that we have obtained sincc the
commencement of the war. The Union men of East-
ern Tennessee are making war on the secessionists by
breaking up the railroad and telegraph communica-
tions, burning the bridges, cutting the wires, &c. We
also have reports, not yet fully confirmed, that Gen-
eral Price has been driven cntirely out of Missouri
into Arkansas, and that the privateer Sumier has been
at last really captured.

THE NAVAL EXPEDITION.

Beaufort, which has been selected as the point of
attack of the great naval expedition, is situated on
the coast of South Carolina, about midway between
the cities of Charleston and Savannah which are 104
miles apart. A Jow swampy tract of land borders the
sea at this point, and a network of bayous extending
inland from the ocean, divides the land into a number
of islands, upon the largest of which, Port Royal
Island, the town of Beaufort is situated. The town
is on Beaufort river, some ten miles inland from the
coast, and the heads on both sides of the inlet had
been fortified by the sccessionists to prevent the en-
trance of our flect.

The account derived from the Charleston Mercury is
that the fleet made its appearance off the entrance on
Thursday, Nov. 7, and while some of the ships en-
gaged the batteries at the entrance, others pushcd on
up to Beaufort, and preparations were being made to
land the troops. The attack of our vessels was com-
pletely successful, soon silencing most of the guns in
the batteries. One of our vessels was burned, form-
ing a magnificent spectacle. The guns were success-
ively discharged as the fire reached them, sending
their shells ashore. The crew escaped through a hot

fire from the enemy. A vessel hasarrivedat Fortress
Monroe direct from the fleet fully confirming the news
of the success of the expedition.

THE VICTORY IN KENTUCKY.

The following is the brief telegraphic account of
this brilliant affair :

CincinNaTi, Nov. 12, 1861.

General Nelson met tlie rebels under General Williams
at Pikeville, Pike county, Ky., on Friday last, and gained
a glorious victory. Colonel Luke Moore attacked the
rebels in the rear with 3,500 men, while Colonel Harris, of
the Second Ohio Regiment, with 600 men, attacked them
in the tront, Colonel Harris fulling back and Colonel Moore
pressing forward, until the enemy were brought into the
midst of General Nelson’s brigade, when our forces pressed
them on all sides, killing 400 ot them and taking 2,000
prisoners. The balance scattered in all directions. The
Union loss js small. Generals Williams and Hawes are
among the prisoners.

Pike county is the most easterly county in Ken-
tucky, ,about in the middle of the boider running
north and south.

THE DESTRUCTION OF GUYANDOTTE.

We have the following horrible account Ly tele-
graph from Cincinnati, dated Nov. 12th :—

The defeat of the Union forces at Guyandottc
was accomplished by trickery on the part of the in-
habitants. It seems that a force of rebel cavalry,
variously estimated at 500 to 1,000, had concentrated
in the country back of the town. These proposed,
with the assistance of the rebel inhabitants of Guyan-
dotte, to annihilate the Union forces in the town.
This force consisted of 250 Virginians belonging to a
Virginia regiment, and a few of Colonel Zeigler's
Fifth Virginia Volunteers. .

1t was arranged between the rebel cavalry and the
rebel citizens to massacre our troops in cold blood.
Accordingly, therebel citizens were very kind to our
troops last Sunday evening, and invited them to
their houses on various pretexts, and all who were off
duty accepted the invitation. While they were being
entertained, at about half-past eight o’clock, the
rebel cavalry dashed into the town. Signals were
displayed from every house where the Union troops
were, and into these the rebels rushed, murdering the
unarmed soldiersin cold blood. The rebel citizens—
men, women and children—rushed to arms, and aid-
ed thecavalry in the slaughter. . The Union troops in
camp prepared assoon as possible for defence, but
were overpowered, and had to break. Very few men
were killed in the engagé€ment with the cavalry,
nearly all being murdered in the houses.

When Colonel Zeigler arrived, and on learning the
particulars of the affair, he ordered the destruction
of the town. The buildings were immediately fired,
and the whole town is now reduced to ashes.

MISCELLANEOUS.

Important changes are officially announced in two
of the military departments. Major-Gencral Henry
W. Halleck is appointed to command the department
recently under Gen. I'remont. It consists of Missouri,
Iowa, Minnesota, il.inois, Arkansas and that portion
of Kentucky west of Cumberland river. Gen. Halleck
is considered one of the ablest officers in the army.
General Don Carlos Buell is appointed over Ohio, Mich-
igan, and that portion of Kentucky east of the Cumber-
land river, and the State of Tennessee. (ien. Hunter is
appointed to command the department of Kansas, to
include tlie State of Kansas, the Indian territory west
of Arkansas and the Territories of Nebraska, Colorado
and Dacotah. 'The Department of New Mexico, to
consist of the Lerritory of New Mexico, is to be com-
manded by Colone] E. R. 8. Canley, United States
Army

Advices from the Kanawha state the sccessionists,
who had been shelling the camp at Tompkins from
Cotton Hill, had retired upon the approach of a force
under Col. De Villiers. Nine of the enemy’s pickets
were killed ; but no loss on our side. Col. De Villiers
has taken possession of the hill. :

The people of Maryland, at their vecent clection for
State and judicial officers, have shown their devotion
to the Union in a most unmistakable manner, by giv-
ing immensc majorities for the Union candidates. At
the last accounts Maryland had organized already, or
was in process of completing, twelve regiments ; a re-
sult really gratifying to think of after the desperate
efforts made on all sides to cause her to abandon the
Union.

Casper D. Schubarth, of Providence, Ii. I., has been
awarded a contract for the manufacture of 20,000
Springfield rifles, at an agzregate cort of $400,000.
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A factory is being fitted up in Providence for their
manufacture. Our readers will find an engraving of
Schubarth’s breech-loading rifle on page 136 of the
present volume.

Quartermaster-General Meigs has come to the manu-
facturing districts to contract in person for army
cloths. A very large amount of red tape will be cut
in pieces by this arrangement. The presence of this
faithful and capable officer will prove of equal advan-
tage to the manufacturers and to the government,
and will simplify and improve the arrangements for
supplying the army. Gen. Meigs is unquestionably
one of the ablest and best men in the government
service. He knows his business without advice from
others, and faithfully performs it. Gen. Meigs is a
thorough military man, and had he been in command
of the western department instead of Fremont we
should not have had the disgraceful exhibit that now
stares us in the face from that department.

We understand that Gen. McClellan approves the
proposition for an exchange of prisoners. This has
been his sentiment from the start, and declares that
‘i the principle of an exchange of prisoners is de-
manded hy the highest considerations of policy and
humanity.”’ This is sound logic, and would be car-
ried out with a recognized government at war with us.
If the government consents to an exchange of pris-
oners the Confederacy isthus far recognized, and would
place us in a position toward the rebellious States
similar to that occupied by England and France,
against which several of our sensation daily papers
protested in scverc language, thereby injuring the
course of our government very materially. We,
however, favor some system of exchange.

The allowance of clothing to our soldiers is much
greater than to soldiers in European armies. Our
troops get one uniform coat and two sack coats a
year, and a pair of trowserz every five months. In
the French army the allowance for threc years is only
one tunic and three pairs of trowsers, while a shell-
jacket is given every two years. In the Sardinian
and Belgian armies, the great coat is expected to last
eight years. But the great durability of the clothing
of European armies is easily accounted for when we
consider the care which is taken to insure good ma-
terials. HEvery yard of cloth is subjected to very mi-
nute and distinct examinations by boards of officers,
assisted by experts who weigh it, shrink it and exam-
ine it inch by inch, against a strong light. They also
apply chemical tests to detect the quality of thedye,
and the manufactories are atall times open to inspec-
tors, who watch the fabrication at every stage.

Shortly before his retirement, Lieut. Gen. Scott ob-
tained positive information that his entire estate, all
of which is situated in Virginia, had been seized and
sequestered for the benefit of the so-called Confeder-
ate government. The current monthly pay, subsist-
ence and allowence of Licut. Gen. Scott, were, and
by order of the President continue to be, while he i3
upon the retired list, as follows :—pay, per month,
$270 ; rations, per month, $360 ; allowance for serv-
ants, per month, $90; allowance for horses, per
month, $50. Total monthly pay, $770—which makes
an annual income of $9,240.

It is understood that the necessary documents were
taken out in the Naval Expedition to form, in the
places occupied by the Federal troops, Territorial
governments, to be in force until the authority of the
United States is restored over an entire State, when
the old State form will be reéstablished.

The Norfolk (Va.) Day Book is now printed on brown
wrapping paper, and the character of its editorials
seems to have suffered corresponding degradation. Its
last stroke of wit isthis: that it has seen some can-
dles made from the taliow and fat of dead Yankees,
and that they are as bad as candles as the New En-
glanders are as men.

There arc between two and three thousand people
on that part of Hatteras banks extending for forty-
five miles north of the Inlet. "These are true to the
Union. Muny have come to our forts, and taken the
oath of allegiance. By the action of the rebel forces
they have been deprived of their means of subsistence,
and are suffering great privations. A great public
meeting was held in this city on the 7th inst to give
aid and comfort to these devoted people. George Ban-
croft, the eminent historian, presided. Any one dis-
posed to aid them can remit to J. M. Morrison, Presi-
dent of the Manhattan Bank, New York.
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Cannonade.

In a general sense a cannonade is the act of firing
artillery during a battle or a siege. Technically, a
cannonade means an engagement between two armies
in which the artillery alone is active, while other
arms are either passive or do not, at best, overstep
the bounds of mere demonstration. The most cele-
brated instance of this kind is the cannonode of
Valmy, between the Prussians and the French, in
1792. The French general, Kellermann, awaited the
attack of the Prussians on a range of hights, his
artillery placed in front of his troops. The Prussians
drew up on the opposite range of hills, brought
forward their artillery and the cannonade began.
The Prussian infantry formed several times for the
attack, advancing a little, but, on the French remain-
ing firm, withdrew before coming within musket
range. In this way the day passed, but the next
day the Prussians army began their general retreat.
In most general engagements such cannonades occur.
In the Sikh war, for instance, as we were, recently
informed by a British officer at present in this city,
who had been through the India campaign in 1842-5,
the course of the British army was to pour a few vol-
leys of artillery into the enemy, then charge, and
wind up with cold steel. But, generally speaking,
cannonading serves to fill up the intervals between a
repulsed attack and another attempt to dislodge the
enemy ; and they form the finale of most drawn bat-
tles. A cannonade, however, is most frequently used
for purposes of demonstration, rather for moral sup-
port on the side using it than for physical destruction
against the enemy. A cannonade, unless in very
exceptional cases, causes greatly disproportionate re-
sults compared to the amount of ammunition used.
In the battles about to be fought in °this country,
especially between the armies on each side of the
Potomac, artillery will play a more important part
than in any wars recorded in history.

Iron Sides and Big Guns—Experiments.

A series of experiments have been completed at
Shoeburyness, England, with a target, constructed
like the side of the iron frigate, Warrior, in order to
afford a practical test of its qualities in resisting the
shot of the most powerful rified guns. The target was
20 feet wide, and in hight equal to the frigate’s side
above the water line. 'The firing occupied two days,
and at a distance of 200 yards from the target. Three
shells, filled with sand, were fired from a 100-pounder
Armstrong ; two shells from a 68-pounder cannon
gun ;. the same number of shells, with percussion fuzes,
were fired from the same guns. Three solid cast-iron
shot were then fired with the 100-pounder Armstrong ;
one from a 120-pounder (called a shunt gun); two
solid shot from a 68-pounder, and one 200 b. shot
from a shunt gun. A great number of shots were
fired on the second day, from the same guns, with the
same _charges of powder. With the two days’ firing
not a breech was made in the target, and only one
bolt was started. The most of the shot and shell
were fired with 12 b. charges of powder—some with
10 B charges ; the 60 b. shot were fired with 16 b.
charges, and the shunt gun, with 120 b. shot, was
fired with a charge of 20 pounds of powder. This
one penetrated 3} inches into the plate, but did not
break it. Two shot of a novel form were fired, from
which it was expected the target would be pierced
like & piece of pasteboard. These were solid, having
steel cylindrical punches projecting. Each of these
cost $35, and was fired with a charge of 16 pounds of
powder. One missed, the other penetrated three
inches, and stuck fast close to a spot where the target
had been previously struck with five shot and shell.
‘The results of this firing have been very gratifying to
the British naval authorities. They consider that the
sides of the Wurrior are invulnerable to the shot of
the most powerful artillery in the world.

The English Rotten Army Blankets.

The editor of the Boston Commercial Bulletin states
that he went into the United states depot for army
clothing, at the corner of Mercer and Howard streets,
and examined the army blankets which have been
imported from England. He pronounces them to be
rotten and asserts that they are made of rags taken
‘from the cast-off garments of the paupers of the
' United Kingdom. He says, ¢ we took hold of one of
these blankets in order to pull it out from under five

or six for examination, when the piece in our hands
parted company from the main body.”” This piece
he took to Boston, and it is now in the sanctum of the
Bulletin. These imported blankets are gray, and are
not at all like the army blanket of the British sol-
dier, which is white, and made of excellent long
wool ; and is capable of enduring two years’ hard
service. Has the government been swindled in the
purchase of these shoddy foreign blankets, and who
is responsible for the fraud ?

Hot Shot.

Col. Scott, in his able military dictionary, gives
the following account of the manner of using hot
shot, and the peculiar destructiveness of this missile.
The reader will remember that it was hot shot which
made Fort Sumter untenable for our gallant garrison ;
and it would be a curious retribution if, after Charles-
ton is destroyed, the insurgents were in turn driven
out of the forts in the bay by hot shot fired from the
shore.

The charges for hot shot are from one-quarter to one-
sixth the weight of the shot. With small velocities the
shot splits and splinters the wood so as to render it favor-
able for burning. With great velocity the ball sinks deep
into the wood, is deprived of air by the closing of the
hole, and chars instead of burning the surrounding wood.
It should not penetrate deeper thanten to twelve inches.
Red-hot balls do not set fire to the wood until some time
after their penetration. They retain sufficient heat to ig-
nite wood after having made several ricochets upon water.
The wads are made of clay or hay. Clay wads should
consist of pure clay, or fuller’s earth, free from sand or
gravel, well kneaded, with just enough meisture to work
well. They are cylindrical, and one caliber in length.
Hay wads should remain in the tub to soak at lcast ten or
fitteen minutes. Before being used, the water is pressed
out of them. When hay wads are used, vapor ma{ be
seen escaping from the vent on the insertion of the ball
but as this is only the effect of the heat of the ball on the
water contained in the wad, no danger need be appre-
hended from it. With proper precautions in loading, the
ball may be permitted to cool in the gun without igniting
the charge. The piece, however, should be fired with as
little delay as possible, as the vapor would diminish the
strength of the powder. I'urnaces for heating shot are
erected at the forts on the sea coast. These furnaces hold
sixty or more shot. The shot being placed, and the fur-
nace cold, it requires one hour and fifteen minutes to heat
them to red heat ; but after the furnace is once heated, a
twenty-four pounder shot is brought to a red heat in
twenty-five minutes; the thirty-two pounder and forty-
two pounder shots require a few minutes longer. Three
men are required to attend the furnace : one takes out the
hot shot and places them on & stand to be scraped; an-
other scrapes them and puts them in the ladle ; and the
third supplies cold shot and fuel.

Promotion in the French Army.

Up to the rank of captain inclusive, two vacancies
in each regiment are filled by seniority, and the third
by choice ; and on the colonel rests the responsibility
of theselatter promotions, since he takes the initiative
in presenting the officers he deems worthy of advance-
ment, and without his consent it is impossible, no
matter what interest may be employed, to secure the
promotion of any subaltern under his command.
Each year he makes a list of those officers in the dif-
ferent grades whom he considers most deserving and
capable ; he names four captains for the rank of
chef-de-bataillon, or major, seven lieutenants for cap-
tains, and as many sous-lieutenants for lieutenants,
together with any number of sous-officers he thinks
fit for commissions. This list he submits to the in-
specting general, who, after having personally ex-
amined the candidates, has the power of rejecting any
of them whom he may consider unqualified, or of
changing their respective numbersof merit, by placing
No. 4 first, and No. 1 last; but he can neither add to
nor travel out of the list presented to him by the
colonel. The amended or sanctioned list is submit-
ted by the inspecting general to the marshal command-
ing the district, accompanied by his own opinion
and by him again it is laid before the Minister of
War ; and it is in this stage only that interest can be
made available, as the minister may select any one,
even the last upon the list for the step, though even
he is without power to promote any officer not upon
it.

ANCIENT CANNON.—Mr. James Bruce writes to say
that in the arsenal of Dresden are to be seen several
¢ organ cannon,’’ one consisting of 64, and another of
100 tubes. That which was used before Gremenstein
consists of twenty similar tubes; six of which form
the lowest row ; five the second ; four the third;
three the fourth, and two on the top. Each row
turns on a swivel separately everywhere. It is pro-
posed to construct similar guns for the martello tow-
ers, in England, to be fired by clec:r. ity or steam.
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The .French Telegraph on the Field of Battle.

A letter from Chalons, in the Nord, describes vari-
ous improvements in the adaptation of the electric
telegraph to the exigencies of active campaigning
The writer says : — We have had experiments with
the telegraph, which succeeded perfectly, and which
are very curious. Means have been discovered to
establish a portable telegraph. A carriage is con-
structed for that purpose, in which several cylinders
or enormous bobbins are fixed, round which is rolled
a quantity of iron wire of the thickness of a strong
cord. This wire is passed by machinery into the box
of one of the wheels, and according as the carriage
moves the wheel turns and unrolls the wire. A pla-
toon of cavalry soldiers follows. Two men alight at
every fifty paces to raise the wire on a slight stick.
Four others do the same while the first are moving
forward, and raise the wire with a forked pole, which
they fix in the ground, and which is fastened with
cords strengthened with iron plates. The horses in
the carriage goforward at a gallop, and the telegraph
is fixed with extraordinary rapidity. The apparatus
is worked in the carriage, which serves as an office.
When it is intended to return, the action of the cyl-
inders is reversed, and the carriage is turned round
preceded by the men, who take down the poles, re-
place them in a light wagon, and wind up the bob
bins.”’

An Extraordinary Compliment.

At the meeting held at the Cooper Institute on the
7th inst. in behalf of the North Carolina loyalists,
Gen. Burnside, in his address, paid the following ex-
traordinary compliment to Major-General McClel-
lan :—

I do ask your forbearance for, your patience with, your
confidence in, the young chief who has now assumed the
command of our armies. [Great and enthusiastic cheer-
ing and waving of handkerchiefs. ‘¢ Three cheers for
McClellan,”” which were given, the audience rising and
waving their hats.] Ihave known him most intimately, as
students together, as soldiers in the field, and as private
citizens. For years we have lived in the same family, and
I know him as well as I know any human being on the face
of the earth, and I know that no more honest, conscien-
tious man exists than Gen. McClellan. I know that no
feeling of ambition beyond that of the good and the suc-
cess of our cause ever entershisbreast. Allthat he doesis
with a single eye, a single view tothe success of this gov-
ernment, and the breaking down of this rebellion. Iknow
that nothing under the sun will ever induce that man to
swerve from what he knows to be his duty. He is an hon-
est, Christian-like and conscientious man, and now let me
add onc thing, that he has the soundest head and the clear-
est military perception of any man in the United States.

Tue PNeuMaTic Posr.—The London ZFngineer says
that on the 15th ult. further experiments were made
at Battersea for the purpose of showing the action of
the pneumatic principle for the conveyance of passen-
gers and parcels for the purpose of experiment. Two
carriages only are used, each weighing about one tun,
and loaded with 10 bags of gravel, each containing
one cwt. These vehicles were drawn, or rather pro-
pelled, through the tube over a quarter of a mile long
by the pressure of the atmospheric air in rather less
than 30 seconds. At other trips a mattress was placed
over the bags of gravel in each carriage, and some of
the visitors passed through the tube. The journey
was of course made in perfect darkness, but beyond
this there was no unpleasant sensation whatever.

Fruir PRINTING.—A German journal, the Agro-
ncmische Zeitung, publishes the following :—* At Vi-
enna, for some time past, fruit dealers have sold
peaches, pears, apples, apricots, &c., ornamented with
armerial bearings, designs, initials, names, &c. The
impression of these things is effected in a very simple
manner :—a fine fruit is selected at the moment it is be-
ginning to ripen, that is, to take a red color, and
paper in which the designs are neatly cut out is
affixed. After a while the envelope is removed, and
the part of the fruit which has been covered is bril-
liantly white. By this invention the producers of
fyuit may realize large sums.”’

By the latest arrival from England we are informed
that there were only 300,000 bales of American cot-
ton in Liverpool against 550,000 bales at the same
period last year. The consumption of cotton in En-
gland has been greatly reduced, owing to the demand
for manufactured cotton goods having fallen off to a
very large extent. Many thousand barrels of flour
that would otherwise be required for making starch
and paste for cotton cloth will not be required.
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THE GEOLOGICAL HISTORY OF NORTH AMERICA.

BY DR. STEVENS.

Second Lecture.

I stated last week that at the commencement of the
geologic record the only portions of the continent of
North America that were above the water were Lab-
rador and a few rocky knobs, including the Adiron-
dack Mountains, the peaks of the Alleghanies and
others which Idescribed. These formed barren islands
in the midst of the lifeless ocean. The rocks that
were formed before the creation of animal and vege-
table life upon the earth are called the azoic rocks
from the Greek negative, a, and zoe life. I purpose
this evening to describe more particularly the consti-
tution of the azoic rocks.

The oldest of all rocks is granite. When the first
islands raised their heads above the level of the sea,
the bed of the ocean between and around them was
a mass of granite. As the waves dashed against the
base of the hills they wore the rocks away, and frag-
ments fell down into the sea, forming the second
rock in our series. We find that the rocks nextabove
the azoic granite are slates; mica slate, clay slate,
chloritic slate, &. From the fact of these rocks being
formed in layers or strata, we believe tha{ they were
depocited from water. Those at the bottom and near-
est the hills are generally, and I believe always, com-
posed of coarse fragments of the hills, the fragments
becoming finer as the distance from the hills increases.
The strata too becomes thinner as we receded from
the hills. The upper slates are finer than those
beneath them. Those at the immediate foot of the
hill generally conform to the slope of the hill, and as
the formation extended into deep water it was deposit-
ed upon the level floor of the ocean.

You may ask me how I know this. These ocean
beds have been raised up and have become dry land,
rivers have run across these formations for ages, and
have cut their way hundreds of feet down through
all the strata to the granite bed. It is only necessary
to ride along the valleys of these rivers to see the
exact order in which the several strata were deposited
one upon another.

I will describc briefly the valuable minerals which
are found in_ the azoic rocks. The most important
of these is magnetic iron ore. This peculiar ore of
iron is found in the azoic rocks in great abundance,
and it is found in no other formation. Red hematite,

or the sesquioxide of iron is found in this formation |

and in several others. The same is true of plumbago.
I have specimens heré of these minerals, all taken
from the Adirondack Mountains. The plumbago and
the magnetic iron both came from the same farm.
These three are the only valuable metals which are
found in the azoic rocks in sufficieut quantity to pay
for working. Gold, silver, lead, and, indeed, nearly
all of the metals are found in small quantities, but
none of them in sufficient abundance to be profitably
mined. T

This finishes our hurried survey of the desolate
portion of the history of our continent. In the next
lecture I shall come to that great epoch when the
Spirit of God brooded upon the waters, and life was
born.

Not too Much at Once.

Sir Edward Bulwer Lytton, in a recent lecture in En-
gland, said :—¢ Many persons seeing me 8o much en-
gaged in active life, and as much about the world as
if I had never been a student, have said te me,
¢Where do you get time to write all your books?
How on earth do you contrive to do so much work ?’
I ghall surprise you by the answer I make. The an-
swer is this : ¢ I contrive to do so much by never do-
ing too much at a time. A man, to get through
work well, must not overwork himself ; or, if he do
too much work to-day, the reaction of fatigue will
come, and he will be obliged to-do too little to-mor-
row.” Now, since I began really and earnestly to
study, which wasnot till I had left college, and was
actually in the world, T may perhaps says that I have
* gone through as large a course of general reading as
most men of my time. I have traveled much, and
have seen much ; I have mixed much in politics, and
the various businesses of life ; and in addition to all
this, I have published somewhere about sixty volumes
=-gome upon subjects requiring much research. And
.what time do you think, as a general rule, I have de-

voted to study—to reading and writing ? Not more
than three hours a day ; and when Parliament is sit-
ting, not always that. But then, during these hours,
I have given my whole attention to what I was
about.”’

IMPROVEMENT IN CASTING ROLLERS FOR
BOLLING MILLS.

Le Génie Industriel says that in casting the cylinders
for rolling mills, the mold is frequently broken in
consequence of the unequal transmission of heat
through its different portions. To remedy this evil
the Society John Cockerill has invented the plan
illustrated in the annexed cut, for which they have
obtained a patent in Belgium.

The mold,B, with the space, A, for the casting, is
placed in a vertical position as usual, and round the
outside of the mold is formed the annular space, C,
tobe filled with cast iron immediately before the
casting of the cylinder. This heats the mold from
the outside as well as from the inside, and thus pre-
vents it from breaking. The metal is poured into
the funnel, F, and passing through the vertical pipe,
E E, and horizontal pipe, G, enters the mold by the
lower journal, D.

Dropping the Final Vowel.
[From the American Journal of Photography.]

Voltaire used to say that language was invented to
conceal the thoughts of men. Lawyers, politicians,
and many theologians practically illustrate the dic-
tum. Mathematicians, and other men of science,
however, who have ideas worth communicating, and
moreover have a policy and practice of telling pre-
cisely what they conceive to be true, look upon the
matter in quite a different light. They have seen
the unsuitableness of ordinary language for their
purpose, and have found it worth while to create a
speech for their peculiar use. The botanists, conchol-
ogists and ologists generally, have adopted a great
deal from the dead languages, for the reason no
doubt that what is so very dead as Latin and Greek
cannot change.

The chemists in the latter part of the eightecenth
century made a new language for their new science—
the nomenclature the most perfect of its sort of any-
thing ever conceived. The most perfect, yet still in
future to have its revision and finish. It has come
only gradually into use. Even at the present day the
doctors; who of all men know better and ought to set
a better example, are still using some of the outland-
ish names of things coined in barbarian times, and
they have been slower than most other men in adopt-

Photographers, however, may congratulate them-
selves that they have learned and used the most suit-
able names for the chemical substances with which
they are concerned. While the doctor still talks of
his hydriodate of potash, and hycdrosulphuret of am-
monia, the photographer with scientific preciseness
knows only of iodide of potassium and sulphide of
ammonium.

There are other improvements still to be made in
the chemical nomenclature. Let us, photographers,
be first to adopt or possibly to propose them.

One of the improvements some day, and we believe
shortly to be adopted, is the dropping the final e in
the words of which the last syllable is ide. The
advantages of such a change are the securing a more
uniform pronunciation, and the removing the ambig-
uity to the eye and ear, which is created by the pres-
ent similarity to the common termination ite. There
ought to be a greater distinction between sulphite and
sulphide, chlorite and ckloride, than the letters t and
d. The dropping the e in ide easily and evidently
cures the whole evil. Bromid, iodid, sulphid, &c.,
are comely to our eye and ear for there is a truthful
reasonableness about them.

Now, what say you, brethren editors, and men of
business? What says the editor of the SciewrrFio
AmericaN? If we all agree our agreement is law.
The subject of improvement is not original with us.
It is already adopted in Silliman’s Journal, and in some -
of the school books. It needs only the sanction of
those who approach nearer to the practical affairs of
life. Let us have an expression on the subject.

Tan-Bark Fuel.
How often do we not see spent bark in tan yards, piled
upin heaps as useless? These masses not only rot and
consume thergeelves by their internal decay and heat, but
they communicate their corruption to the tubs, vats and
barrels standing near to, or touching them, with other
evils too numerous to mention. It has often been dis-
cussed, and many have racked their brains to discover how
tan fuel might be converted into manure ; this appears to
me precisely like employing good wood shavings for ma-
nure, instead of usin¥ them as fuel. I am firmly convinced
that the ashes of a lot of tan fuel are better, and give
more manure, than the same quantity of tan employed as
& manure immediately after having been used. In order
to increase, or to obtain the entire heat of the tan, it
should not be allowed to lie iu large heaps, or to form
into balls ; in the latter case it becomes hard in the center
and consequently is less eagsily consumed. Neither is tan,
freshly taken from the ooze vat, of much burninﬁ ower,
even if immediately and carefnlfy dried ;'it shou! %e ‘ar- -
ranged in low heaps, from two to three feet high, and not
large in area. In a large tannery these tan beds naturally

| require considerable space, as the tan must be piled loose-

ly, and not packed together. Tan prepared in this man-
ner, is perfectly adapted, without any admixture of wood,
not only to furnaces, but also to heating stoves and fire
places. Instead, however, of the ordinary bar grate, a
ate perforated with holes like a sieve must be used.
'he heat of a flame is most concentrated at its extremity,
and as the small holes allow it to exgand uniformly, sepa-
rate flames burn and *fork through each of the grate
%penings or holes. . In order to enable the necessary quan-
ty of oxygen to be supplied, the fire place should be
elevated at least two feet from the floor. This will heat a
large-sized boiler in half an hour, while with wood fuel an
hour and a half would be required.

[The above hag been translated from the German by
F. Reuchlin, for the Shoe and Leather Reporter. 1t is
stated that the ashes of tan bark are superior to the
bark itself as manure. We have seen an experiment
tried to prove this, and the result accorded exactly
with the above statement. Wet tan bark is used for
fuel under boilers in most of the tanneries. We have
seen the bark piled up in some cases upon the brick
work of the furnaces. This is a bad practice, as it
tends to keep the furnaces cool. Grates perforated .
with holes, instead of furnace bars, have long been
used in America for burning sawdust and wet tan-
bark. We have been informed by one tamner who
has tried to economize fuel by using the tan bark as
it came wet from the vats, that he failed to realize
any benefit from it. The only saving which he was
able to secure in burning spent bark, was by having
it wheeled out into the yard and dried by the sun and
wind. The solar heat which evaporates the water
from bark costs nothing. The steam giyen off by
wet bark in a furnace, we have been told, takes up as
much heat as is obtained from it in burning, and that
there is no economy in thus using it.—Eps.

It is stated that the Sheffield tool makers have
lately turned their attention to manufacturing several
tools that had been previously made in America for
the Australian market, and that they have been sue-
cessful in supplying that distant market. Some new
improvements are wanted by American inventors to

ing obvious improvements in the modern system.
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retake the Australian tool trade.
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CHEMISTRY OF IRON.

Number IV,

IRON AND SULPHUR.

We very frequently receive from correspondents
scattered over the country, some little yellow crys-
tals looking very much like gold, with the inquiry of
how much they are worth. These are simply a com-
bination of sulphur and iron, the sulphuret of iron it
was formerly called, but now generally written the
sulphide. The termination uret is now obsolete, hav-
ing been superseded in all cases, by ide, or, as some
write it id. The crystalsspoken of are usually the
bisulphide of iron, the atom of which is composed of
one atom of iron combined with two atoms of sul-
phur, Fe 8, Thissubstance is also called iron pyrites.
There are other combinations of iron and sulphur
which bear the same name, iron pyrites; but the
bisulphide is themost common. :

As many who may read these articles will neglect
to make the balls to represent the atoms, we will
represent them as well as we can by engravings.
Let O represent the atom of hydrogen, and o the
atom of oxygen. Then the atom of water will
be represented by the two combined together, Oo,
the symbol of which is HO. If we represent the
atom of sulphur, S, by the black square at the left

og°

hand, then the middle figure will represent the
atom of sulphurous acid, 8 0,, and the right hand
figure theatom of sulphuric acid, § 0,. We will use
a cross, X, for the atom of iron, Fe, and the atom of
the bisulphide of iron, Fe S,, will be formed thus.

Omo a

These figures do not make the matter so plain as the
balls do, but they are the best substitute that we can
devise.

The bisulphide of iron, iron pyrites, may be found
in almost every neighborhood, and examined by our
readers. Ite properties will be found to be entirely
different from those of either sulphur or irom, the
two substances of which it is composed. If pounded
with a hammer, it is not beaten out into a thin sheet,
like iron, but it crumbles into powder. It is not
malleable, but it is pulverizable. Neither has it the
properties of sulphur. It is harder thn either iron
or sulphur. It will scratch glass. This is a simple
test by which iron pyrites may be distinguished from
copper pyrites; and it is well worth knowing, as
copper pyrites is very valuable, while iron pyrites has
no commercial value. One of the most wonderful
things in nature is the entire change which is wrought
in the properties of substances by their chemical com-
bination.

The combination of sulphur and iron may be broken
up by simply heating the pyrites red hot. The sul-
phur goes off, and as it leaves the iron it combines
with.the oxygen of the air, forming sulphurous acid,
80, By a certain treatment another atom of oxy-
gen may be induced to unite with each atom of sul-
phurous acid, and sulphuric acid is produced, 80,
becoming 8 0,. Iron pyrites has come into extensive
use within a few years for making sulphuric acid, in
place of brimstone which was formerly employed.
Sofar as we know, this is the only industrial use
which is made of the bisulphide of iron.

The Cavendish Society.

There is in England an association called the Cav-
endish Society, of which many men of science in the
United States are members. It was formed after the
death of Henry Cavendish, the famous chemist and
philosopher, who died in London on the 24th of
February, 1810. He was a very rich old bachelor, and
devoted his life to science from the pure love of the
study, having no desire for fame. It is said that
several of his discoveries perished with him, and are
lost. He, however, published some of the more im-
portant in papers read before the Royal Society. He
discovered the composition of waler and of nitric
acid, and proved that the electric spark will cause the
oxygen and nitrogen, which are mechanically mixed
in the air, to combine chemioally apd form nitric
acid.

After the death of Cavendish, a society was formed

to publish his writings, and it has bean continned for
the purpose of publishing works valuable to the
world, but of which the circulation would be too
limited to render the publication remunerative. The
society is now publishing an English translation of
Gmelin’s work on chemistry, in seventeen large vol-
umes, by far the greatest work that has ever been
written on any department of science. The terms of
subscription to the Cavendish Society are five dollars
a year, and the publicationsare distributed among the
subscribers.

LEAD MINES — PROCESS OF SMELTING.

[Concluded from our last Number.]

In our last we illustrated the common reverberato-
ry used in England for smelting galena ; we now pre-
gent two other furnaces, Fig. 2 being a plan view
of the refinery for treating argentiferous lead to ob-
tain its silver.

F is the fire box, B is the fire bridge, and C is the
cupel. The flame passes directly over the surface of
the cupel, thence by a split passage, o0 o, into the
flue, f, which is connected. to the chimney. The cu-
pel is an oval iron frame ; its greatest diam-
eter is 4 feet, its lesser 2} feet, and it is surrounded
with a ring, 4 inches deep, strengthened by cross-
bars. It is filled with powdered bone ash, moistened
slightly with a weak solution of pearl ash. This
gives it consistency. The bone ash is beaten down,
and when the ring has been well filled, the centre is
scooped out with a small trowel, which lgaves a
raised border of the ash, a8 repregented in the Figs.
The width of the ‘border is abous:five inches, and a
hole is cut in it for the escape of the scum which is
litharge. The cupel is prepared outside of the fur-
nace, then lifted into it and wedged in its place.
The charge to be operated upon consists of lead con-
taining a certain amount of silver. The chemistry of
the operation consists in exposing the lead when high-
ly heated to the action of air in the furnace. In this
state the oxygen of the air readily unites with the
lead forming litharge, but it does not unite with the
silver. By constantly removing the litharge (brown
oxide of lead) as it is formed, and exposing fresh
surfaces of the melted metal to the heated air, the
whole of the lead is ultimately convered into litharge
leaving the silver in the bottom of the cupel.

The heat is applied very slowly at first in refining
for silver, otherwise the cupel, C, would crack.
The temperature is gradually raised to a cherry red,
and the charge of lead previously fused in the cast-
iron vessel, I, (which has a small fire under it) is in-
troduced in the cupel by a spout. A blower is al-
‘Wways necessary for fefining, and the blast is introduced
into the cupel by the tuyere,¢. It blows off the
litharge as it forms on the surface of the charge, and
drives it over the cupel head on the other side into
an iron vessel below. As the lead wastes away by the
litharge scum forming on the top of the charge, and
being blown off, more molten lead is occasionally
added from the iron smelting vessel, I. The opera-
tion is continued until about five tuns of lead have
been operated upon. The remainder is then with-
drawn and tested, and it generally undergoes another
refining operation before the silver is obtained pure.
Pure lead, containing only three ounces of silver to
the tun, may be advantageously treated for its silver,
by what is called the Pattison process which is now
followed in the lead mining districts of England.
This process is founded upon the principle that when
lead containing silver is melted and allowed to cool in
the same vessel, crystals of lead will first form from
the surface downward, while the silver remaining
longer fluid sinks toward the bottom.. Argentifer-
ous lead when thus treated deposits all its silver in
the bottom of the vessel, but combined with such a
small quantity of lead that it can be coupled atl a
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very moderate cost, in comparison with the old meth-
od of coupling a great quantity of lead to obtain
a small quantity of silver.
Fig. 8 is a very sim-
ple furnace employed
for smelting the lead
ore of the north of En-
gland and at the Scotch
mines. C is a cavity
of masonry lined with
cast iron. The sole
plate, s, is also cast
- iron, its back and sides

are upright cast-iron
ledges,and Wis a cast-iron pJate in front, called the
work-slone. It has a rim at each side ; it slopes forward
and has a hind ledge rising about 4} inches above the
hearth. The back ledge of the sole, 2, is surmounted
with a piece of castiron called the back-stons, on Which
the tuyere, ¢, is placed. As the ore is smelted, the fiuid
lead which is separated flows out by two gutters in
the plate, W, and into the receiving pan, P. The
bottom of the hearth, s, is usually rammed with a
mixture of bone ash and galena. The front of the
furnace is open for about twelve inches from the lower
partof the front cross piece, to the upper part of the
plate, W, and the smelter operates upon the charge
through this opening. The escape of the sulphurous
fumes into the smelting house, is prevented by en-
closing the entire hearth in a hood of arched brick
work. Itwill be understood that all these smelting
furnaces are reverberatory ; the fuel is not mixed with
the ore. The fire is separated, as shown in Fig. I
The furnace, Fig. 3, requires the galena to be first
roasted on a low flat hearth, covered by a low arch,
and heated by a fire place at one end. The temperar
ture of this roasting bed is kept below the melting
point of galena. The object of this operation is to
drive off the sulphur. Copious fumes of sulphurous
acid always escape from the surface. In all smelting
establishments there is difficulty in preventing a con-
siderable portion of lead from being carried off in the
form of fume, because lead sublimes at a high tem-
perature. This occasions loss to the smelter in metal
and these fumes are injurious to vegetation in the
surrounding country, especially when the ores con-
tain some arsenic. To prevent this, the flues of the
chimney communicate with large chambers in which
a shower of cold water is introduced, and the sulphur-
ous fumes condensed. It may be stated in a general
way, that the process of smelting galena consists
simply-in burning out the sulphur after the ore is
properly prepared. The galena is kept at a tempera-
ture below that required for for its fusion, and air is
freely admitted into the furnace. The sulphur being
driven off, the lead is left pure excepting that which
is formed into an oxide and passes into the slag,
which is afterwards reduced with charcoal dust, and
lime. The use of the hot blast in lead smelting re-
duces the ore in a much less space of time than the
cold blast. In Germany and France, small reverbera-
tory lead furnaces are employed, and about 28 per’
cent of old iron is thrown into the melted ore. This
iron absorbs the sulphur, and the lead flows into the
bottom of the basin, such as that represented in Fig,
L This system involves the total loss of the iron,
but it is quicker than the English mode,

Natural Spring of Carbonic Aeid,

At Piermont, in Germany, there is a natural spring
or well of carbonic acid gas. The sides of it have
been walled, and steps have been laid for entering it,
The well is shallow, and the gas fills it to & depth of
about four feet, so that the gas rises about to the
middle of a person standing in the well. Carbonic
acid, in contact with the skin, produces apeculiar
prickling sensation, and people visit Piermont for the
purpose of taking a carbonic acid bath. The keeper
makes a practice of blowing soap bubbles, which fall
through the air, but which rest upon the surface of the
heavier gas, and dance up and down as thegas is
agitated. '

Aru kinds of soft porous stone become hard by
whitewashing them with fresh slacked lime. The
lime abeorbs carbonic acid from the atmosphere, and
is converted jnto carbonate of lime. A portion of
this remains in the pores of the stone, and ultimately

becomeg marble.
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Steam Rams.

Messrs. Epitors :—Mr. Ellet, civil engineer, has
brought this important element of nautical aggres-
sion before the public so fully as to require little or
nothing to be added to his views on the subject. It
is the object of this article te furnish an example of
the destructive force exerted by a light North river
steamer, as illustrated in a remarkable way by the
steamboat Bmpire, of Troy, in the year 1842, This ves-
sel arrived early at the city of New York in a spring
morning, when the river was obscured by a fog which
lay some thirty feet high over the river. She had for
the trip a new pilot, not well acquainted with the
wharves in the upper part of the town. A new pier
had been just completed of such length that the
only vessel attached to it, and lying at its extreme
end, seemed to be at anchor in the stream, leaving
plenty of room for the boat to pass between it and
the shore. Deceived by this appearance the new pilot
headed the boat for the mid space between the vessel
and shore, in consequence of which she struck the
wharf fairly with the whole power of her engines,
forcing the bow of the boat first through the timber
facing of the wharf, logs of 18 inches square, then
through solid stone filling 8% feet, and then through
earth and rubbish 17 feet further, makinga triangular
chasm of 12 feet wide at the logs, 27 feet long and 7
feet deep. The only injury sustained by the boat was
the breakage of one of her obligue hog braces and a
slight leak at 8% stern. Now, when the light weight
and slight build of this vessel are considered, and the
moderate impelling power compared with that em-
ployed for heavy vessels, there is here abundant evi-
dence that in the momentum of vessels constructed
for war there is a terrible element of destruction still
dormant, yet to be employed in naval warfare. It
seems to me that no vessel now existing would stand
the blow given to the New York wharf by the Empire
without being sunk at once. What could resist the
momentum of a vessel of twice the weight and six
times the propelling force of the Empire, fitted with a
steel-ax prow and an iron fortified bow? Would
the iron-mailed Warrior ever enter the harbor of New
York if met head to head by such an antagonist pass-
ing through the water at a rate of 18 to 20 miles the
hour ?

The writer is disposed to think that for the harbor
of New York the money expended upon a pair of iron
rams, of 2,000 tuns each, would be more available
for its defense than double the money on casemated
forts.

New York, Nov. 6, 1861.

[The above is useful information, and our naval
authorities may well profit by the suggestions of our
correspondent. But it should never be forgotten that
the efficiency of such rams must be in proportion to
their mass and the power of their engines. If the
huge Warrior; moving at the rate of 163 knots per
hour, were to strike such a boat as the Empire, armed
with a steel bow, she would cleave through her almost
as easily as pass through the foam of a sea wave.—
Eps.

The Principle of the Barometer.

Messrs. Epitors :—If T hold a pint vessel bottom
up under water how heavy a weight would it take to
force out the water, the weight forming a lid at the
bottom, and thus causing the vessel to be empty
while it is still under the water ? N. A.

It will depend upon the size of your vessel and the
depth to which it is placed under the water. If your
vessel is an inch square, (or, in scientific language, if
the cross section of your vessel has one sguare inch
of area,) if it is placed under water to the depth of
33 feet, it will require a weight of 15 Is. to sustain
the pressure of the water. If it is placed under the
water 2 feet it will -take about 1 . If the area is

double, the weight must be double, and so on.—EDs. .

Tue latest news from Europe states that the cotton
market- is dull, that the prices have slightly declined,
and the Indian cotton crop is reported to be large.

The New Metals-—-Rubidium and :Ceesium.

We find in the last number of the American Journal
of Photography the following description, by Prof. Joy,
of the new metals discovered by Bunsen and Kirchoff,
of Germany. The description was given at a meet-
ing of the Photographical Society, of which Prof.
Joy is Vice President : —

Rubidium and ewmsium resemble potassium so closely
that they cannot be distinguished from it by the usual re-
agents, or before the blowpipe. Their presencein minute
quantities can only be recognized by aid of the spectro-
scope.

Rubidium is so named from rubidus, dark red, that being
the color of the spectral lines which fall outside of Fraun-
hofer’s line, A, and are therefore difficult of detection,
excepting with nicely adjusted instruments. Traces of
rubidum are to be found in a majority of mineral waters.
Bunsenfound the largest quantity in lepidolite, or lithia
mica, from Rogena in Moravia. Three hundred pounds of
the mineral yielded two ounces of the oxide of rubidium.

In order to obtain the new salt, the double chloride of
potassium and platinum, rubidium and platinum, and
cesium and platinum were precipitated by means of the
bichloride of platinum. The potassio-bichloride of pla-
tinum is soluble in nineteen parts of water. The rubidio-
bichloride of platinum requires .one hundred and fifty-
eight parts of water. This afforded a method of separa-
tion, by boiling the precipitate in very little water and
pouring off the dissolved potassium salt for twenty times
in succession, a tolerably pure rubidium salt was left as a
residue. The atomic weight of rubidium is 8536 (H = 1).

Caustic rubidia resembles caustic potash; carbonate of
rubidia is insoluble in alcohol ; it can be readily converted
into bicarhonate. Nitrate of rubidia varies from nitrate
of ‘potassa In cr9stalline form. Sulphate of rubidia is iso-
morphous with sulphate of potassa and forms cubic alum
with the sulphate of alumina. Chloride of rubidium crys-
tallizes in.cubes. )

Ceesium appears to be a constant companion of rubidium,
and is found in the largest quantity in Durkheimer water.

The three double salts of potassium, rubidium and ceesi-
um were precipitated as before by the bichloride of plati-
num, and the potassium salt being removed by means of
its greater solubility, the chloride of rubidium and cesium
were converted into carbonates and digested in alcohol.
The carbonate of cesia being soluable in alcohol, is in this
manner separated from the carbonate of rubidia.

Pure ceesium can probably be obtained in the same
manner as sodium and potassium by reduction of the car-
bonate. The atomic weight of cesium is 1234 (H=1),
after gold and iodine, the highest on the list of elements.
Caustic ceesia resembles caustic potash ; carbonate of
ceesia is soluble in alcohol, in which reaction it differs from
the carbonate of rubidia ; nitrate of ceesia is isomorphous
with the nitrate of rubidia ; sulphate of casia forms alum
with the sulphate of alumina. Chloride of cesium is deli-
quescent like the chloride of lithinm. -

Uses or RawaIDE.—Few persons know the value of
rawhide. It seems almost strange to see them sell all
of their ¢ deacon’’ skins for the small sum of thirty
or forty eents. Take a strip of well-tanned rawhide,
an inch wide, and a horse can hardly break it by pull-
ing back—two of them he cannot break any way.
Cut into narrow strips, and shave the hair off with a
sharp knife, to use for bag strings ; the strings will
outlast two sets of bags. Farmers know how per-
plexing it is to lend bags and have them returned
minus strings. It will outlast hoop iron (common) in
any shape, and isstronger. Itisgood to rap arounda
broken thill—better than iron. Two sets of rawhide
halters will last a man’s life time—(if he don’t live too
long). In some places the Spaniards use rawhide log
chains to work cattle with, cut into narrow strips and
twisted together hawser fashion. It is good to tie in
for a broken link in a trace chain. It can be tanned
so that it will be soft and pliable like harness leather.
Save a cow and ¢ deaoon’s’’ pelt and try it.—Country
Glentleman.

REerusinG THE HoNors.—The London Times announces
that the Queen of England had offered to confer
knighthood upon William Fairbairn, late President of
the British Association for the Advancement of Sci-
ence, and that he had declined the honor. Offers of
knighthood have been made and refused by several of
the distinguished mechanics and men of science in
Great Britain. James Watt refused knighthood, as
did Robert Stephenson, Michael Faraday, and now
William Fairbairn, who, like Faraday, commenced
public life as a poor mechanic, and has worked up to
the head of his profession, is an honorary member of
the Institute of France, Fellow of the Royal Society,
an able author on engineering subjects, and is the in-
ventor of the cellular hollow girder system, upon
which the Britannia tubular bridge is built. Titles
conferred by royalty cannot add to the honors of such
a man, and Fairbairn, in all likelihood, looks upon
them as mere baubles.

Tutk Industrial Society of Mulhaus, France, has
offered a prize of 17,500 francs (about $3,000) for the
invention of a substitute for the white of eggs (a.lbu-
mine) which is much used in printing colors on mus-
lins.
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Defects of Bridges-—~Bad Workmanship.

The American Railway Times states that the iron
railway bridge over Green river, at Greenfield, Mass.,
which was designed by Herman Haupt, Esq., and built
by Mr. E. L. Childs, broke down under the very test
which was to prove its capacity for the loads that
were to pass over it, and this failure was caused by
an infirm casting. ¢The span of the bridge was 120 feet
in the clear. It was divided into three equal spaces
and at points of division posts were erected, forming a
truss girder system. The depth of the truss was 22
feet ; the supports consisted of ten sets of suspension
rods—five on each side—presenting a united cross
section of 20.7 squareinches, passing from the top ends
of one set of posts to the bottom of the next. Therods
were connected by passing into cylinders of cast iron
(which were hooped with wrought iron bands) and
were secured ineide by nuts.”” The greatest strain
upon the rods from the maximum load was less than
10,000 Is to the square inch, and this was not one-
sixth of the breaking weight. The cylinders of cast
iron were not relied upon to resist any part of the
strain ; they were merely connections for the wrought-
iron hoops and as supports for the posts, and yet it
was one of these cast-iron cylinders which caused the
failure. It wasfound fracturcd at the edge of one of
the hoops. The fracture when examined, exhibited a
rusty surface for nearly the whole distance. The
casting was defective in a most extraordinary degree,
and must have been broken before it was put into the
bridge, but it was under one of the hoops and could
not be detected. The calculated strength of this
bridge was six times greater than any possible load
intended for it, and it was designed, not in a parsimo-
nious spirit, but to combine strength and durability,
and to have no parts subject to rapid ‘decay exposed
to the weather. Mr. Samuel Nott, one of the engi-
neers who examined the bridge, and gave evidence as
to the cause of its fall, stated that the accident was
caused by a slight mistake made by the biacksmith
who did some work on the cylinders. All the im-
portant parts of a bridge should be open to full in-
spection, not only before they are put together, but
after the bridge is erected. Such structures should
be inspected regularly, because bolts may start and
rods may crack by the passage of trains, by frosts and.
other causes. '

Kind Words from our Cotemporaries.

The Great Western Journal, published at Grand Rap-
ids, Michigan, s ys as follows, and we thank the edi-
tor for his kind remarks :—

““ The SCIENTIFIC AMERICAN—A Journal of Practical In-
formation in Art, Science, Mechanics, Agriculture, Chem-
istry and Manufactures.” Such is the title of a weekly
publication, of sixteen pages of letter-press, in a form
suitable for binding, by MUnN & Co., of New York city,
over whose pages we have spent many a pleasant and
.‘)roﬁtable hour in bygone days, and from whose pages
we hope to draw inuch practical information, for the
benefit of all our readers. But our best efforts will fail
to give a just appreciation of its real merits, for its beau-
tiful engravings we cannot copy. For reliable informa-
tion upon all practical subjects we know not its equal.
Itis a leader in, all the great improvements, wonderful
discoveries and inventions of this progressive age.

The Register, published at Bordentown, N. J., in-
formsits readers thatthe ScreNTIFIC AMERICAN is worth
$10 per annum to any mechanic. 'We wish therc were
fifty thousand persons who considered it worth ‘to
them even $2 a year. Itadds:—.

We are in receipt weekly of the SCIENTIFIC AMERICAN,
one of the best papers for mechanics, machinists, &c.,
published in this ‘country. No good mechanic should be
without it, and we don’t see how any aspiring machinist
can get along without it. Every new invention and im-
provement upon machinery is given in it at the earliest
opportunity. Itis b}}l' studying the principles of mechan-
ism alone that mechanics will rise to any degree of emi-
nence in their profession, and we think the ScIENTIFIC
AMERICAN is worth more in one year to a mechanic than
$10 worth of instruction from a teacher.

The Pleasures of Business.

It is gratifying to every person to have his labors
appreciated and his services acknowledged. It is to
us one of the pleasures of our life to receive such
expressions of satisfaction as are contained in letters
like the following from men for whom we have acted
as attorneys in obtaining their patents :—

Messrs. MUNN & Co.:—I received my patent several days
ago. Ifeelvery grateful to you for the interest you mani-
fested in my case, and shall take pleasure in entrusting all
future patent business to your care, and cheerfully recom-
mend all inventors to do the same. Feeling myself under
many obligations to- you for all -offictal favors, I remain
your most obedient servant, Isaac FRELIGH.

Windham, Ohio, Nov. 2, 1861.
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GLADSTONE ON NATURE AND ART.

At the late opening of the Liverpool School of Sci-
ence, Mr. Gladstone, M. P., certainly the most learned
and eloquent member of the House of Commons,
made aspeech from which we select the following
paragraphs as eminently suited to our columns.

RAILROADS.

My honorable friend, the President of the British Asso-
ciation, Mr. W. Fairbairn, in phraseology befitting his
position, described the progress by the number of the
pounds of pressure on the square inch. I will venture to
refer to another mode of illustration, more familiar to us
all, even if not so strictly accurate or profound—namely,
the number of miles that we travel in the hour. Now, sir,
I would recommend those who wishto measure practically
the advancement of the kind we are now describing in
this country to take the pains to read the evidence which
was given by the elder Mr. Stephenson before the first
committee of the House of Commons, which was appoint-
ed to consider the first Lill for the purpose of making a
railway from Liverpool to Manchester. When that gentle-
man appeared as a witnessin the face of able and learned
men, whose business it was to convict him of being a mere
dreamer and enthusiast, he judiciously avoided stating
what, perhaps, his prophetic spirit had divined of the
ereat results that were about to be achieved : and I think
that when Mr. Stephenson was asked at what rate it was
probable that the locomotive engine would carry passen-
gers along that railway, he judiciously confined himself to
the statement that he was sanguine enough to believe that
such an engine would be able, under favorable circum-
stances, to draw thosc passengers at the rate of eight or
ten miles an hour. But even that did not satisfy the re-
lentless ingenuity of those who cross-examined him, and
they solemnly adjured Mr. Stephenson to say whether,
upon his credit as a man of practice and a man of science
he would undertake to assure that committee that he
thought that such an instrument as a steam engine ever
would draw people along the ironrailswith such velocity as
the speed of eight or ten miles an hour. And Mr. Stephen-
son was so wise in his generation that he would not adhere
to the speed of eight or ten miles. I do not recollect the
tigure to which they brought him down, but I think at last
he would not absolutely commit himself to promise a
speed of more than five or six miles an hour. Mr. Harri-
son was the leading counsel against Mr. Stephenson. He
was not satisfled with the modesty of that eminent man,
and the prediction he had made. He ridiculed those pre-
dictions, and saidj ‘ Woe be to the unfortunate gentle-
man, who, living in Liverpool or Manchester, and having
an engagement to dine in the country at a particular hour
shall trust himself to one of our trains with the expecta-
tion that it will bring him in time for dinner.” Well, ladies
and gentlemen, we have passed by that scene ; and I be-
lieve I should be correct in saying that even since the
locomotive began to display its powers in practice—since
the railway system was established—those powers have
been far more than doubled ; and we do not know at what
point the limit of their application may be reached.

SCIENCE OF NATURAL MISTORY.

Itmay be asked what is the use of the science of natural
history ? Well, ladies and gentlemen, I must confess it
appears t0 me that its moral uses are almost infinite ; but
I will venture to detain you for one moment upon its ma-
terial uses. Nay, I will venture to take only one of those
material uses—I mean this, the use of suggesting to the
mind of man that he should copy the finished and exquisite,
yet simple as well as beautiful processes by which the
Author of Nature inthe works of Nature has attained
His ends. Now, it is not at all difficult to point out what
I think are striking instances of this truth—that man in
all periods has derived his most valuable inventions from
the observation of nature. I believe there was a time
when it was desired for an important purpose connected
with the population on the banks of the river Clyde, to
introduce pipes of a particular description under that
river. _The man who solved that difficulty, I believe, was
no les§ a'man than James Watt. And how did he solve
that difficulty? Why, it is upon record that he solved that
difficulty by learning how to construct the pipe to get
water under the Clyde, from observing the construction
of the shell of a lobster. Well, now, ladies and gentle-
men, we often hear of the part which is performed by
lobsters on certain occasions, chiefly festive and convivial
occasions. I must say, as far as I know, we oftenhear of
mischief resulting from a too free observation of lobsters
upon those occasions, but Mr. Watt observed his lobster
to some purpose, and he learnt from the construction of
its shell, a great mechanical secret, which he applied to
the solution of an important problem for the comfort and
well-being of his fellow-citizens. Sir Isambard Brunel,
in placing the Thames Tunnel, took his lesson from a verﬁ
insignificant personage, and yet a personage wise enoug
to teach him more than he had known before—I mean that
personage whom we know by the name of the earth-worm,
for it was the manner in which he, I believe, bores the
earth, that suggested to Brunel the mode of making that
very remarkable work, the Thames Tunnel, with which
his name is associated.

THE OAR, WHEEL AND PLOW.

I want to show the truth—the broad truth—of this doc-
trine, that in the observation of nature lies a great part of
the means of scientific progress, and will you allow me to
go back to the rudiments, to the very cra.(fle of the whole
matter. The three most important inventions,lying at the
very root of social progress, are—the oar, the wheel and
the plow. The historyof the inventions is 8o old that it is
lost sight of in the darkness of antiquity. If it be true
that man in his infancy learned from the observations of
nature, depend upon it nature has not told all nor a twen-
tieth part of her secrets. She has a great deal more to
tell for the benefit of those who come atfterus. Well, now,
I believe there is little doubt, judging from such considera-
tions of indirect evidence as can he brought to bear upon
the question, that the oar—that instrument by which men
passed from one continent to another, and from one island
to another, a process otherwise impossible—that the oar
was simply learned from the motion of the wing of a bird
in cleaving the air. How came the wheel? I believe the
wheel was learned from observing the circular motion of
certain birds, and particularly of one description of hawk

when in itsflight—a description of hawk which, in the Greek
tongue, still bears the name from which our word ¢ circle "’
is derived. Well, then, thirdly, I come to the plow. Now,
I must confess I think it is a question of great interest to
know how it was or how it probably could have been, that
man should have been directed to the use of that most
valuable instrument the plow ; because, if we consider
ourselves in a primitive condition, it is by no means a sim-
ple or obvious matter. One would think that a man, be-
ginning with the use of his hands, and with the use of
some sim¥le form of instrument, was a long way from
the idea of the plow, which is rather an artificial forma-
tion, and supplies the double motion of direction from
behind, traction from before, and then again a somewhat
complex form of instrument. Gentlemen, I am not pre-
suming to dogmatize, but I do believe that the most
probable account that can be given of the invention of
the plow is this, that it was founded upon an observation
which, perhaps, may excite your mirth—upon the obser-
vation of that which is done by a very humble but useful
animal—by the snout of the pig. If you will take the op-
portunity of observing the action of the pig when he gets
upon the turf with his snout free, and when he has a mind
to plow, you will soon perceive that he is an excellent
plowman. I don’t mean to say that he runs his furrows
quite as straight as it is desirable thatthe human plowman
should ; but the idea of turning up the ground, which was
what man soon found was necessary in order to bring in
action the power of the atmospherc, and make it fertile
for his purposes, is an idea the pig fully understands, and
when he isfree from the ring that annoys him, he con-
stantly puts it into practice.
WEDGWOOD.

There is one name eminently connected with the ob-
servation of nature and works of the useful and beautiful
in art—I mean the name of Wedgwood ; and I don’t be-
lieve that a greater name is to be found in the history of
art in this country. Wedgwood was one of those who had
begun, as we may say, from nothing ; and I trust there are
many that are now beginning from nothing ; that there are
some possibly in this hall that are making their commence-
ment from nothing, but yet that are destined to leave a
name honorable in the annals of their country. (Ap-
plause). You all know that the industry and skill of
Wedgwood were directed to applying those clays and
earthern ,materials which in this country abound to the
formation of pottery and porcelain, especially of porce-
lain. Well, now, it is recorded in that most valuable
work of Mr. Smiles—perhaps as valuable as his ‘‘ Life of
Stephenson’’—which is designated ¢ Self Help,’’ as one of
the earliest of the stages of Wedgwood’s operations, that,
while he was still a mere laborer and hardly of full age,
he used to make earthenware knife-handles in imitation of
agate and tortoise-shell, and table platesin imitation of
lemons and vessels to hold pickles in imitation of leaves
and such like articles. And I do not believe thereis one
of those things that proceeded from the hands of Wedg-
wood thatis not at this moment worth, six or eight times
the price which Wedgwood himself put upon it. All I
can say is, that [ saw to-day, in a shop in this, town two
little black cups which Wedgwood would have put up at
4s. or 58., and the price asked for them—which was, no
doubt, a moderate ﬂrice, and the dealer had a rightto ask
it; but the price asked was £2 10s.

DISTINGUISHED MEN.

It is no small satisfaction to us to reflect how often the
pursuit of science has been the means of bringing forth
from an obscure and lowly lot those who deserve to be
eminent among their fellow citizens. We have seen such
men as Robert Stephenson, Faraday, Sir Humphrey Davy
and HughMiller, beginning'life in the condition of laborers,
but ending in a station that was eminent in the face of
their fellow countrymen. We have seen others, such as
Watt and Crompton, beginning their services humbly—
services in a manner that have contributed in a degree it
would be impossible to describe to the general wealth
and power of the country. We have seen Arkwright and
others themselves reaping a large share of the rewards
and benefits they have procured for others, and becoming
the possessors by the most honorable means—by means
most beneficial to the country as well as to themselves—
of colossal fortunes. And I do not desire, in mentioning
the progress achieved by individuals, that we should ap-
peal to merely sclfish motives. It is not the mere posses-
sion of money that constitutes the benefit. It is not the
mere rising of’ this o1’ that man that constitutesthe benefit.
It is the healthy action which is communicated to the
whole social frame in a country where class mixes with
class, where no man can stand simply upon traditlon, al-
though tradition is justly respected here; but where the
very lowest and humblest of the community, by diligence
and perseverance, by making a full and regular use of the
gifts which Providence has committed to him, may bring
himself forward into the foremost ranks, and thereby not
only reap advantages for himself, but may yield to others
an example that will again hecome the spring and the
spur to an honorable industry.

STUDY OF GOD’S WORKS.

When a man comes to study and ohserve the kingdom
of nature, he finds himself in contact with vast and gigan-
tic forces that he cannot for a moment resist. He feels
himself absolutely in the power and at the disposal of an
Almighty Being, and he sinks into humility before the maj-
esty of that being. But while he thus learns humility,
and while he might almost be a;l)lpalled by the evidences
of power—on the other hand, he sees those cheering
proofs, multiplied from every side, of beneficent design,
which encourage him to repose a filial tirust in the good-
ness of that God who has so richly throughout the natural
kingdom provided for the support, the comfort and the
advancement of human nature. And if we are told thal
intellectual pride is to be the result of scientific knowledge,
all I can say is that intellectual pride was not its result in
the mind of Bacon, in the mind of Newton, in the mind of
most of those great men who have most faithfully and suc-
cessfully dedicated themselves to those pursuits; because
they have always felt that whatever nature told to us was
but a light which glanced upon other regions as yet unex-
plored, and which testified to the existence of an infinity
of knowledge not as yet communicated, entirely tran-
scending that limited province within which it has as yet
been given to man to walk. In that humility, in that mod-
esty, in that thankfulness, in that sense of wisdom and
goodness of the Almighty, which all His works, with one
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voice and from every quarter, proclaim—surely we ought
to find lessons, aye sermons I may call them, as effective.
perhaps even as those which may be delivered from the
pulpit of religion, teaching us the lowliness of our condi-
tion, but teaching us also that there is One who cares for
us, and who, while we trust in Him, and strive to follow
Him, will never abandon us in our low estate.

Lime in Agriculture.

In a paper lately read by Boussingault, before the
Paris Academy of Sciences, he stated that lime intro-
duced in an arablc soil very quickly sets at liberty a
certain quantity of azote in the state of ammonia ;
the azote elements were before united in insoluble
combinations, not assimilable by plants—the action
of the lime sets them free, and permits a part of the
capital buried in the soil to be utilized for the next
crop. Boussingault thinks that certain mineral mat-
ters, such as potash and silica, may be liberated in the
soil by the lime; that other substances injurious to
plants, are destroyed or modified by the same agent,
and that to these effectsis added besides a physical
action, changing the constitution of the land. The
action of lime is thus excessively complex, and its
good effects can only be explained by studying atten<
tively the special circumstances under which they are
produced. The grand fact proved by the present re-
searches of Boussingault is, that there exists in mold,
as well in the form of organic matters, as in that of
mineral matters, a host of substances completcly inert
for vegetation, until the moment when some proper
agent renders them assimilable by plants. The con-
tinuance of experiments can alone clear up these
complex facts, and point out to our agriculturists
the most effective processes.

Australian Acclimatizing Efforts.

From a report of a lecture delivered at the Mel-
bourne Mechanics’ Institute by Mr. Edward Wilson, of
the Argus newspaper, it appears that the work of ac-
climatizing European birds and fishes is being pur-
sued vigorously, and with considerable success. The
skylark and the thrush werc breeding freely in a wild
state, and * not only making various neighborhoods
vocal, but absolutely, by force of example, compelling
the native birds to improve their song notes.”” A
number of fallow deer had been turned out, and taken
readily to bush life. Several kinds of English pond
fish had been safely brought over, and transferred to
the native waters. A collection of birds, amongst
others the Indian curassow, gold, silver and common
pheasants, Ceylon peafowl, American and other wa-
terfowl, were being prepared in the Botanic Gardens
for transfer to wild land, and it was thought that all.
would eventually thrive. The lama has been accli-
matized and its wool has become one of the products
of Australia.

ForMIDABLE WEAPON.—A very formidable weapon
is, we understand, about to be introduced into our
army on the Potomac. It is an improved Congreve
rocket, 8o contrived as to be made to fly a distance of
four to five thousand yards. For service against
masses of cavalry and infantry, or ¢ setting fire to
towns and villages, or anything that will burn or has
life,”” it is said to be one of the most fearfully
destructive weapons ever devised by man. This ter-
rible instrument of war, we presume, will also be
employed to protect the coast, and for other purposes,
on board the iron-clad ships and floating batteries of
the United States. At the right time and place, there
can be united with it another still more remarkable
invention, whose name we withhold till it shall be
required by the government, but which, properly
used, will utterly annihilate any hostile fleet that
may threaten our ports or seaboard..—Boston Tran-
script.

THERE is a lathe in Forrester & Co.’s Foundry, Liv-
erpool, England, which has a face plate twenty feet in
diameter, a slide rest twenty-five feet in length, it
weighs seventy tuns, and is capable of boring a cyl-
inder ten feet in diameter. Two eighteen-inch mor-
tars have been cast in this establishment for the Brit-
ish government.

A NEw steam mail line between France and the
West Indies has been projected and a firm in Scotland
has obtained contracts from the French government
to build eight iron paddle-wheel steamers for it, each
of 8,000 tuns burden, with engines of 700-horse
power. Screw speamers would certainly be more
economical forsuch a purpose.
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. Improved Plow and Seeding Machine.

After all the seed planters that have been invented
it is somewhat surprising to find one with as much
novelty as is embraced in the one here illustrated.
It is designed for sowing wheat and other small
grains, and plowing in the seed at the same opera-
tion. By a slight alteration it is readily adapted for
cultivating corn or potatoes, plowing four furrows at
the same time, and throw-
ing the dirt either toward
or from the row as may be
desired.

A light but stiff frame,
A, supported upon two
light wheels, is drawn by
two horses. Four plows,
BB B B, are attached to
this frame by metallic
rods, C C C C, pivoted at
their forward ends, so that
the plows may be raised
clear of the ground in
turning at the ends of the
furrows, or in transport-
ing the machine to and
from the field. For each
pair of plows a lever, D,
connected with the rods,
C CCC, isbroughtwithin
reach of the.driver’s arm,
to enable him to raise
the plows with facility.—
Notches in the upright
standards, E E, hold these
levers 8o as to suspend the
plows in their raised posi-
tion, or to confine them in
the ground when lowered.
The pivot pins, F F, are
made of wood, and break
in case the plows encoun-
ter any solid obstruction,
and thus save from frac-

It might be supposed that plows running in gangs
would be more likely to become clogged with weeds,
but the very reverse is found to be the case. A rear
plow throws the dirt upon the ends of weedscaught by
the plow before it, and thus the weeds are drawn out
and the plows cleared.

By this machine the seed is sown directly in front
of the driver, and plainly in his sight, which- enables

EABRLY AND PARVIN'S PLOW AND SEEDING MACHINE.

ture other portions of the machine, the repair of | him to instantly check sny irregularity in the sowing.

which would be more expensive.

extensive and varied conveniences wheranfolded than
the one here illustrated. )
The main body, A, of the stove is made of shest
iron, with the space for the fire in the lower part, as
shown. A boiler fits into the upper part of the stove,
and on this rests the steamer, B, for cooking vegetables,
rice, &. A third boiler, C, fits upon an opening in
the horizontal portion of the flue, and a broiling pan
or oven, D, slides like
a drawer under this
portion of the flue. A
supplemental oven is
suspended by hooks up-
on the sideof the stove,
with bright tin reflec-
tors at the top and bot-

_tom for throwing the
heat upon the articles
to be baked.

In packing away, the
three boilers, one with-
in another, are placed
inthe upper part of the
stove. The drawer, D,
and the several sections
of the upright part of
the flue fit in the hori-
zontal portion of the
flue, which is placed in
the fire space of the
stove. Thewholeis then
placed in the box, F,
and the several plates of
the oven, E, are folded
together, being hinged
for the purpose, and are
slipped into the box by
the side of the stove.—
The box, F, is made
water tight so that it
may be used for wash-
ing dishes or other ar-
ticles.

A patent for this invention has recently been ob-

The depth of the | As a cultivator it enables & man to plow an acre in | tained through the Scientific American Patent Agency,

plows in the ground is adjusted by varying the hight | half the usual time, and consequently to raise forty | and further information in relation to it may be
of the rods, G G G G, either by means of nuts and | acres of corn instead of . gwenty, if he has the land.
Application for a patent for this invention has|at 19 Beekman street, New York.

screws, or by slots and keys, as may be desired.

The seed box, H, which
is placed across the forward
end of the frame, A, is
of peculiar construction.
Upon its bottom are two
metallic plates, lying one
over the other, both per-
forated with holes and
made adjustable, so that
the holes may_ be brought
to coincide more or less
perfectly, to vary the size
of the openings for the
discharge of the seed, and
thus to regulate the quan-
tity per acre which it may
be desired to sow. This
double plate receives a re-
ciprocating motion from
the cam plate, I, on one
of the driving wheels. Be-
tween the holes are brush-
es, under which the holes
are carried to drop the
seed, the bottom of the
box having holes directly
beneath the brushes. It
will be seen that this aj-
rangement prevents the
grain from being cut or
broken.

For plowing corn or po-
tatoes two of the plows are
left, one diagonally in the
rear of the other, as shown, and the other pair are
breught forward in a similar position, directly op-
posite. The horees walk one uypon each side of the
row, and thus the row 18 completely plowed at a
cingle padsage through the field. It will be seen that
by reveraing the position of the two pairs of plows,
the dirt may be thrown sither toward or from the row.

HIGGINS'S IMPROVED CAMP STOVE.
been made through the Scientific American Patent | subject for contemplation than two such pictures.
Agency, and further information in relation to it may | More than one of the English reformatories adopt a
be obtained by addressing the inventors, Jacob Early | similarly interesting record of the good they effect.

and J. B. Parvin, at Hightstown, N. J.

obtained by addressing the inventor, Geo. A. Higgins,

PHOTOGRAPHY IN THE Ra-
FOERMATORY.—A novel and
interesting application of
the art is now in daily use
at the famous Mettray col-
ony, near Tours, which is
the first and most celebrated
reformatory established in
France for young convicts.
Everyurchin brought to this
house of correction has his
portrait taken the moment
he sets footin it, and anoth-
er is made on the day of his
leaving. The first repres-
ents the rags, dirt and mis-
ery, the physical and moral
degradation, the premature-
ly careworn features, the
scowling, cowering, timid,
uneasy and withal ferocious
look of the born thief. The
second shows the same in-
dividual transformed by the
magicof judiciousdiscipline,
which includes physical
comfort and kind treatment.
His dress is now clean and
neat, and his countenance
is redolent of health, con-
tentment, benevolence and
energy. Philosophy had
never, in any age, a grandor

Oy the totel tunnage of shipping which enters the

Improved Cam
It is difficult to cogoelve of al:;tove at the same time port of Liverpool annually atioutone-half of it comes
more compact-when packed away, apd affarding more 'from the United States.
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FIFTEEN THOUSAND PATENTS SECURED
THROUGH OUR AGENCY.

The publishers of this paper have been engafed in
procuring patents for the past sixteen years, during
which time they have acted as Attorneys for more
Nearly all the
patents taken by American citizens in ForEIGN coun-
tries are procured through the agency of this office.

Pamphlets of instructions as to the best mode of
obtaining patents in this and all foreign countries are

than FIFTEEN THOUSAND patentees.

furnished free on application.

For further particulars as to what can be done for
inventors at this office, see advertisement on another
page, or address Mun~ & Co.,

No. 87 Park-row, New York.

* PROGRESS OF THE ELECTRIC TELEGRAPH.

The rapid development and extensive application of
the electric - telegraph seem more like miraculous
results than the efforts of man. This discovery con-
fers upon human beings powers almost akin to those
possessed by the Omniscient Governor of the uni-
verse. With a few plates of platinum and zinc im-
mersed in dilute acld, a coil of copper wire surround-
ing an iron bar, and an iron cord stretched upon poles
extending along the highway, man can now hold in-
stantaneous converse with his fellow man from oneend
of a continent to the other. With materials so simple
in form and arrangement, such a power svems, in-
deed, to be superhuman.

The march of invention has been regular in all its
cadenceg;-every note is situated in its appropriate
place and all its numbers flow harmoniously.

The invention ef the compass for navigating seas
enabled the daring mariner to cross unknown oceans
and discover new realms. After this came the pro-
gression of peoples to the western hemisphere and
the settling of néw continents and isles of the sea,
thus uniting distant lands by the ties of kindred and
commercg. Emigration and trade soon afterward in-
creaged in an unprecedented ratio, and the wings of
the wind were found all too slow for wafting the mer-
chant’s bark across the billows. Some great improve-
ment was then felt to be necessary for increasing com-
mercial facilities and obtaining more frequent commu-
nication with separated friends. As if designed to sup-
ply the want, steam power then joined in the march
of invention, long voyages were shortened upon-the
sea, and by the railway distant settlements were more
nearly linked together.

But while these improvements undoub_tegily brought
separated nations and kindred closer together, they
also, at the same time, tended to invite the enterpris-
ing to the exploration of new and more distant realms.
As the result of this influence, the golden slopes of
the Pacific have been peopled in a very few years with
many thousands of human beings whose native
hearths are on the shores of the Atlantic. It really
appears as if the wide earth, through the influence of
discoveries in science, had of late years been grow-
ing more and more like 4he abode of one family, for
there is scarcely a household in aiiy civilized commu-

nity which has nota repressntative in some far-off

land, and with whom frequent communication is much
desired. And now the telegraph joins in to complete
the grand roll of social improvements. The electric
cord now spans the continent of the New World, and
faster than the earth revolves upon its axis, messages
speed along the slender wire between the Atlantic
and Pacific cities.

The first scientific suggestion for the construction of
the present electric telegraph was made by Ampere,
in 1820, and he applied the subtile galvanic coil—
the principle upon which the electric-magnetic tele-
graph is based. In 18387 Professor Morse publicly de-
scribed his telegraph, which was invented in 1832,

but Cook and Wheatstone, of England, first applied:

the electric telegraph to public business in 1838. In
1844 the first public telegraph line in America was

| erected' between Washington and Baltimore, and since:
'I'then we may truly assert the whole world has been:

dectrified by the invention. It is but seventeen years
since the first line of 44 miles was erected, and now
there are no less than 56,000 miles of line in opera-
tion in Amierica. What an astounding development
of the agencies for rapid communication ! -

But with the triumph of the Pacific telegraph in-
ventors and telegraph companies must not fold their
hands under the supposition that we are at the end of
improvement. We take this opportunity to suggest,
as we did on a former occasion, that the telegraph is
capable of being improved and adapted to a much
greater extent than it is, as a substitute for the post-
office system. Of course improvements are necessary
for increasing the number of messages sent by each
machine, and the cost of operation must be greatly
reduced. One man can write as fast as a common

1sounding instrument can receive messages; but this

is too slow for the present electric age. Companies
for working short independent lines should be formed
in every city and inall thickly peopled districts, for
introducing the telegraph as a substitute for ‘the
¢ Penny post.”’ The powers of eachm achine may be
greatly increased by modifying its parts and adapting
it for working four, five or more wires—such a num-
ber not being objectionable on short lines. - This is an
important subject and it deserves general attention.

CHANGES IN OUR MANUFACTURES.

If the war should continue for any considerable
length of time, it will make some very important
changes in our manufacturing industry. Our cotton
mills must cease running for want of the raw material.
What will be the effect? Will the owners shut them-
selves up in their houses, and doze away the rest of
their lives in idleness? And will the workmen all
fold their hands in helpless imbecility, and die of
starvation? Events now passing before our eyesare a
complete answer to the question. We s the expan-
sion of our cotton manufacture suddenly brought to a
stop, and a ready investment by our cotton manu-
facturers in great establishments for making arms.
That great impelling power of industrial operations—
the love of gain—one of the most useful and valuable
principles that have been planted in the heart of man
by his beneficent Creator, fortunately drives our man-
ufacturers to seek néw employments for their capital ;
and thus ourindustry, instead of being destroyed, is
simply diverted. "If a continuance of the war should
make a permanent change desirable, we may be sure
that it will take place. The active, ingenious and
versatile Yankee is not going naked if he cannot get
cotton ; much less is he going to starve to death for
the want of that particular vegetable fiber. Men
lived and clothed themseives very well before cotton
came into'general use as an article of clothing, and if
a blight should seize the cotton plant so that no
more of it'should ever grow, it would take mankind
but a very short time to adapt themselves to the
change. '

The idea that the persons employed in any particu’
lar mdustry must perish if that indust1y is destroyed
results simply from an ignorance of the nature of
wealth and the process of its production. There is
no limit to the demand for the products of labor. If
a man cannot produce one article of property let him
produce another. He will be sure to find a market
for it at some price. It is true that he may pay such

prices for hig raw material and for labor that his axti-
cle will cost him more than it will bring. But the
enlightened self-interest of each manufacturer will
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save him from this error, and will so distribute the
labor of the country that it will be generally remu-
nerative. There will be an enormous increase in the
number of our woolen and-linen mills, though we
look for the largest expansion in our iron manufac-
ture. This is the industry which has had the stead-
iest and most vigorous growth throughout the world,
and this growth is unquestionably destined to con-
tinue. New uses are constantly being discovered for
this most valuable metal, and new improvements in
the process of its manufacture. Both of these classes
of discoveries tend to increase the amount of its con-
sumption. We published last week a statement from
the London Engineer that the Bessemer steel of excel-
lent quality can now be made for $35 per tun, or 1}
cents per pound. It is impossible for any person to.
conceive the extent to which this single improvement
will increase the comsumption of iron. There are
thousands of uses for which iron is adapted but for
which it is not used on account of the cost, and every
reduction of the cost increases enormously the
amount of its consumption.

" Any community that leans exclusively upon one
branch of manufactires is more exposed to general
disaster than a community whose industry is varied.
It is fortunate for this country at the present time
that we are not so exclusively devoted to the cotton
manufacture as some of the districts of England. If
the war has the effect to direct the attention of our
manufacturers to the hundreds of openings which
exist for the profitable employment of capital, and
thus to give a greater variety to our occupations, its .
effects may be ultimately favorable to the prosperity
of the county.

THE GREAT INDUSTRIAL EXHIBITION-.IMPORT-
ANT TO INVENTORS.

The approaching great Industrial Exhibition, which
is to open in London early next year, promises to
equal, if it does not outrival, its great prototype of
18561. The building is rapidly progressing, and al-
ready the number of applicants for space is very large.
The particulars in reference to applwa.tions on behalf
of proposed exhibitors were given in our last num-
ber, together with a full list of Commissioners. Per-
sons desirous of contributing must have their articles
entered without delay and accepted, as all articles, if
to be sent by public conveyance, must be ready for
shipment at New York by the lst of January, 1862.
A brief description of the articles will be required,
with the space they will probably occupy. The exhi-
bition is to open on the 1st of May next, and our
country is likely to be well represented.

It is important to inventors who propose to exhibit
their articles to know that they cannot safely do so
without first obtaining protection under the English
Patent Law. They cannot introduce their inventions
to public notice without forfeiting their rights to pro-
tection under that law. Patents must first be secured,
and the claims should be prepared with great care and
by experienced attorneys; otherwise they will not
stand the test of judicial examination. The proprie-
tors of the ScienTIFIC AMERICAN have had many years’
experience in sohcltmg European patents. Their
agency in London is one of the oldest and most relia-
ble in England, and the utmost care is taken to pre-
pa.re the case to stand the most searching investiga-
tion. - Inventors and patentees who wish to secure
their patents under the English law can obtain all
needful advice by addressing Myyn & Co.

Lawr CanaNEvs.—The greatest expenseand trouble
connected with burning coal and petroleum oil, arises
from the frequent breaking of lamp chimneys. These
are made of clear white glass, andare brittle to a prov-
erb. .. They could be made of a stronger and cheaper
glass, such as that used for making bottles. A patent
has lately been taken out by Mr. Bailey, of Wolver-
hampton, England, for making such chimneys, and also

‘lamp globes of bottle glass, moderately colored, to

modify the intense glare of the flame. Oil merchants
and refiners of coal oil should encourage such an' im-
provement, a8 more coal oil would be used were it not
for the trouble experienced with the common misera-
ble chimneys furnished for oil lamps.

Tae manufacture of large Armstrong guns for the
navy bhas been suspengded by tha British authorities.
The Bngincer states that they- have been found: in.

ferior to the common 68-pounder emooth bore cannon.
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“ DEPOSITION OF KING COTTON.”

One of our cotemporaries, under the above heading,
exults over the decease of % King Cotton,”’ and shouts
aloud for his successor ¢ King Wool.”” In times of
public excitement common sense frequently takes
aerial flights, and it has done so in this case. Our
cotemporary says, respecting cotton :—¢ We have to
provide a substitute, and Providence, which is liberal
as well as wise in dispensing its favors, gives us a
compensation. Henceforth, if we be wise, wool will
replace cotton.”” It then goes on to advance proof
and argument to show that wool can be produced in
quantities sufficient to take the place of the cotton we
have been accustomed to use. It states that our an-
nual consumption of wool has been about seven

.pounds per head, and that this may be doubled if not
trebled.

We have sought in vain to obtain accurate statis-
tics respecting the annual home consumption of wool,
but that of cotton amounts to 308,295,600 Is. But
even if the crop of wool were to be trebled, it would,
according to the above standard, only amount to
630,000.000 ibs., which would be a very inadequate
supply for the quantity of cotton that has been hith-
erto required. In the port of Liverpool no less than
1,314,491,392 ts. of cotton were received in 1860
and only $43,715,472 ts. of wool. These figures,
showing the quantities of cotton and wool that ar-
rived at Liverpool—celebrated for its imports of
manufacturers’ materials—afford, according to our
notion, good comparative data of the two crops all
the world over.

The average yield of American ginned cotton to
the acre of land has been 252 bhs. It will take eight
acses of land devoted to sheep culture to raise the
same quantity of wool. The demand for wool has
generally exceeded the supply even when cotton was
free for sale. We, therefore, consider that those who
have stated that wool can be raised in sufficient quan-
tities to supply the place of cotton, have drawn upon
their fancy for facts.

We think we can ¢ gee through a millstone ’’ just
as far a8 any other person, but we confess our utter
inability to offer a sensible prediction as to the future
of cotton. We know—because it is self-evident—
that if cotton cannot be obtained in sufficient quan-
tities next year, there will be a great demand for
some substitute, even if its price be double or treble
that formerly paid for cotton. It appears to us that
flax is the only mateyial that seems to be capable of
supplying this want to a very considerable extent ;
hence, we have exhorted farmers to make preparations
for its cultivation upon an enlarged scale. At the
same time, we also urge more devotion to sheep cul-
ture, as there will certainly be a full demand for all
the wool that can possibly be raised.

. A NQRTHEAST STORM MOVES AGAINST THE
WIND.

Dr. Franklin obsgerved that the northeast storms on
the east side of the North American continent usually
commenceat thesouthwestand travel against the wind;
and the fact of this apparently impossible operation
has been confirmed by all subsequent observation. So
well established is the law, that since the construc-
tion of telegraphs, it has been customary in Wash-
ington to arrange out door operations on the tele-
graphic repotts of the weather at the southwest. A
northeast storm, commencing in South Carolina usu-
ally reaches New York in from 18 to 30 hours, and
continues at the same rate to Boston, Portland and
Halifax. When telegraphs were first established it
was repeatedly suggested that the intelligence which
they would furnish of the weather at the southwest
would prove a safe guide for the departure of vessels
from our harbor, but we are not aware that an organi-
zation was ever formed among our merchants for the
purpose of procuring this valuable knowledge.

. Though it might seem at first sight impossible for a
storm to move against the wind, when the fact is
fully established . it is not difficult to find an explana-
tion. Clouds arcformed by the condensation of vapor
in the air which is invisible until it is condensed. As
the wind comes from the comparatively warm ocean
lying to the northeast, it is loaded with vapor
which is condensed as soon-as the air is cooled down
- to theidew point. The winds at first blow a long
way overthe land, reaching-the foot of the Alleghany
mountaine beforo they become : sufficiently cooled’ to

cause the condensation of the vapor which they con-
tain. The reduction of temperature however extends
backward into the current, cooling it, and forming
cloud and rain. So, though the clouds are constantly
moving with the wind, the border of the falling rain
is constantly traveling backward against it. It is
easy to see that the rate at which it travels will vary
with the varying difference between the temperature
of the ocean and that of the land. -

TRANSFERRING STEEL ENGRAVINGS ON BANK
NOTES.

In the course of our business we are in the way of
receiving bank bills from all parts of the country, and
having observed that the engraving of those made by
the National Bank Note Company is of a very supe-
rior quality, our attention was thus called to their
establishment ; and the idea suggested itself that
there might be something in the process that would
interest our readers. We purpose to describe at this
time only the mode of transferring steel engravings.

The portraits and other small pictures which are
engraved on bank notes are used on several plates
without being reéngraved, and as the engraving of
these, in the high style of the art employed, costs
some two or three hundred dollars a piece, the pro-
cess by which they can be transferred from one plate
to another saves an enormous expense. Before a win-
dow, with the best light which can possibly be ob-
tained, the engraver sits at his bench with his magni-
fying glass at his eye, and before him a small steel
plate about an eighth of an inch in thickness and per-
haps two inches square. He has in sight a drawing,
say of the head of Washington, which it is his busi-
ness to copy upon the steel plate, by scratching lines
in the plate with a small steel point. The plate is
softened by annealing before it is engraved, and is
afterward hardened by a process which we will de-
scribe at another time. The lines which the engraver
makes in the plate are to receive the ink, and he
accordingly makes them broad and close together in
the dark parts of the picture and omits them entirely
in the high lights. This work requires the utmost
care and is exceedingly slow, demanding weeks, and
even months to engrave a single head ; and as the
labor is performed by artists who can command high
pay, the engravings are very costly.

After the engraving is tinished the plate is hardened
and the engraving is then transferred to the periphery
of a small steel roller. The rollers are two or three
inches in diameter, with faces of different widths for
engravings of different sizes, and they have holes
through their axes about an inch in diameter for man-
drels. The plate being hardened, and the temper of
the roller being drawn, both are placed in the trans-
ferring press. This consists of a massive iron lever
about five ithes square, the farther end of which is
forced up by a second lever with the fulcrum very
near one ¢nd, by which means the end of the large
lever next the workman can be forced down with very
great power. The roller is slipped on a mandrel and
placed under the lever, with the engraved plate on a
platten below it. The platten rests on friction rollers
between smooth guides, and when the workman has
brought the pressure of the lever upon the mandrel
of the roller, he moves the platten many times back
and forth, thus rolling the roller repeatedly upon
the engraving under great pressure. As the en-
graved plate is hard while the roller is soft, the
metal of the roller is pressed into the grooves of the
plate, and a reversed transfer of the engraving is pro-
duced. The roller is then hardened, and, by a pre-
cigely similar operation, in the same press, the en-
graving is transferred to the plate from which the
bank note is printed. As the second transfer again
reverses the engraving, the depressions and elevations
on the second plate are the same as on the first.

The National Bank Note Company have large safes |
filled with these rollers, bearing upon their periphe-
ries the transfers of engravings. The engravings are |
8o costly that the rollers are worth far more than |
their weight in gold, and they constitute no inconsid- |
erable portion of the capital of the company.

THE aggregate receipts for the six principal lines of
railwayin France, from January to October, 1861—'
nine months—amounted to about $59,868,480, which
is an increase of more thau $6,000,000 over the re-

ceipts during the same period of the previous year.
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THE SUCCESSORS OF THE URETS.

The words sulphuret, carburet, cyanuret and the
others of this class, are now obsolete, having been
replaced by sulphide, carbide, cyanide and the others.
The editors of the American Journal of Science and Arts
and a few other writers, in dropping the uret supplied
its place with id, writing carbid, sulphid, &c., and on
another page will be found the reasons for this orthog-
raphy, stated with remarkable clearness by the editor
of the American Journal of Photography. Some of the
principal chemists in the city have represented to us
that, as the ScIENTIFIC AMERICAN has by far the largest
circulation of any scientific publication in the world,
the course that we take will probably decide which
termination shall be adopted. .

It is a matter of small importance, and it seems to
us that it is hardly worth while for the chemists of
this country to separate themselves in this matter
from those of Germany, France and England. We
should like to see not only a common nomenclature
but a common thermometer, a common unit of atomic
weights, a common system of weights and measures,
and as many things as possible in common universally
adopted throughout the world of science. In order
to do this some must give way, and we are not sorry
that Americans have the opportunity to take the lead
in the emulation of small sacrifices which is necessary
to bring the men of science of all nations upon a
common ground. We are in favor, therefore, of
retaining the final e, and we think that the editors
both of the American Journal of Science and Arts and of
the American Journal of Photography will finally approve
of our decision. ’

Death of an Eminent Patent Lawyer.

‘The name of Seth P. Staples has bcen familiar
to us for many years, butin announcing his death
we are somewhat surprised to find that he had
attained to so great an age. He was born in Canter-
bury, Conn., Sept. 1, 1776. His father, the Rev.
John Staples, was a lineal descendant of Miles Stand-
ish of the Plymouth Colony. He entered Yale Col-
lege in 1794, and, on graduating in 1797, received an
honorable appointment, and immediately afterward
commenced the study of law, and was admitted to the
bar at Litchfield, Conn., in 1799. He practiced with
considerable success in that State, where. he founded
the Law School connected with Yale College. In the
commencement of his legal career, he was elected a
member of the Connecticut Academy of Arts and Sci-
ences, and subsequently was representative in the
State Legislature for seven or eight sessions, and re-
tired from political life in 1816. He afterward ro-
moved to New York city, where heattained the sum-
mit of his profession, first as a commercial solicitor,
and then ag a lawyer in patent cases. He was at one
time the leading counsel in this class of cases and was
connected with the Goodycar India Rubber suits, the
Tathan Lead Pipe cases, the Wilder and Herring Safe
litigation and many others. He was considered an
able and upright lawyer.

Railways of Great Britain.

From two Parliamentary returns just issued, it ap-
pears that. the aggregate number of miles of railway
open for traffic in the United Kingdom at the end of
1860, was 10,433, against 10,002 miles at the end.of
1859. The total number of passengers conveyed on
those railways in the year 1860 was 163,485,678,
against 149,757,294 in the year 1859, showing an in-
crease of 18,678,384. The total traffic receipts for the
year 1860 amounted to £27,766,622, against £25,743,-
502 in the year 1859, showing an increase of £2,023,-
120. .

The total working expenditure amounted to £13,-
187,368, or 47 per centof the receipts. There were
£14,579,254 for the year applicable to the purposes of
interest and dividend on the loan and share capital of
the various Railway Companies of the United King-
dom. Of the total working expenditure 18.48 per
cent was for the maintenance of the permanent way :
28.83 per cent for locomotive power ; 8.49 per cent,
for repairs and renewals of carriages and wagons ; 22.-
05 per cent for traffic charges ; 3.93 per cent forrates
and taxes; 2.75 per cent for government duty ; 1,87
per cent for compensation for accidents and losses ;.
8.10 per cent for miscellaneous expenses ; making the
total working expenditureas above stated, The tota)

{income was about $138,833,000,
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THE ERICSSON BATTERY.

At the late extra session of Congress an appropria-
tion of $1,500,000 was made for building iron-clad ves-
sels, under a provision that three naval commanders
were to approve of all plans before being adopted. The
Secretary of the Navy accordingly appointed Com-
modores Smith and Paulding, and Captain Charles H.
Davis to examine and report on the several plans
submitted by engineers and shipbuilders. Among
others, Captain Ericsson appeared before the commit-
tee with a plan of an impregnable battery, which was
at once adopted, and the construction of the battery
was ordered by the Secretary of the Navy. The contract
bears date 5th of October, and stipulates that within
one hundred days the entive structure must be ready
for active service. In view of the magnitude of the
work to be performed this condition would appear
almost impossible to comply with, and calls for extra-
ordinary diligence on the part of the constructor.
There is another stipulation in the coatract of a most
remarkable character, and probably without a prece-
dent, viz., the trial of the efficiency of the battery
must be made under the guns of the enemy’s batteries
at the shortest ranges. The United States to furnish
guns and ammunition, as well as officers and men.

We have had an opportunity of making a minute
examination of the plans of this novel instrument of
aggressive naval warfare, and shall probably soon
publish an elaborate illustration of it in the ScientIrIC
AMERICAN. In the meantime the following general
description wxn give a correct idea of its leading fea-
tures.

The structure consists of three principal parts, viz.,
a shallow-decked vessel with perpendicular sides, dead
flat bottom and pointed ends. Under this shallow
vesscl a second and deeper vessel is attached with
raking stem and stern, perfectly flat bottom and sides
inclined at an angle ot 51° to the vertical line. This"
lower vessel does not extend the entire length or
breadth of the upper one. It is in free communica-
tion with the latter, the bottom of which is cut out
corresponding exactly with the top line of the lower
vessel. The third principal part consists of a cylin-
(drical turret placed on the deck of the upper vessel.
This turret contains the armament, which it effectu-
ally protects. We have only to add that a screw pro-
peller is applied aft of the raking stem of tlie lower
vessel, andaftof the propeller an equipoise rudder, both
of which are thus-hidden under the upper vessel, by
which they are most effectually protected ; the an-
chor being in like manner protected by the forward
projecting part of the upper vessel, within which it
is suspended in a cylindrical chamber open from be-
low. A steam engine, boilers and blowers, all snugly
stowed away in the lower vessel, complete the general
arrangement of the battery which Ericsson is now
bulldmg_ for the government for the purpose of si-
lencmg the guns of our antagonists on the banks of
the southern rivers. The following particulars will
furnish our readers with the necessary data for esti-
mating the chances of success in this important enter-
prise :—The upper vessel, built of iron, is 174 feet
long, 41 feet 4 inches wide, and 5 feet extreme depth.
The draught of water will be 3 feet 6 incheg, and con-
sequently the projection above water line will be only
18 inchés. A wooden bulwark, composed principally
of white oak, 30 inches thick, protects the side of the
upper vessel, and extends down to the bottom, being
thus b feet deep. This bulwark is secured to the ves-
sel’s sides in a peculiar manner, requiring no through
bolts. An armor, composed of rolled plate iron, in
all 6 inches thick, covers the bulwark from top to
bottom, extending all round the vessel. The stem
and stern being both pointed at an angle of 80°, the
armor will present a sharp wedge at each end of the
vessel of eénormous strength. The deck, as it must be
shell proof, is made very heavy. It is composed of
oak beams, 10 inches square, placed 26 inches apart,
the deck plank being eight inches thick, covered all
over with double plating, one inch thick. The
lower vessel is 124 feet long and 34 feet wide at the
junction with the upper vessel, and its depth is 6 feet
6 inches. This lower vessel is built quite light, as it
is perfectly protected by the upper one. The manner
in which this necessary protection of the lightly-con-
structed lower hull, propeller, rudder and anchor is
attained is the most important feature of this singu-

lar structure. The constructor, we find, instead of re-

lying on the water as protection,brings the lower body
within such angles that shot cannot strike without first
passing through water for a distance of more than 25

feet, and then striking at a very acute angle, 10° at the |

most ; while the propeller, rudder and anchor cannot
be reached by shot at all.

The turret, within which two guns of the largest
caliber are worked, consists of a cylinder 20 feet in-
ternal diameter, 9 feet high, composed of 8 consecu-
tive rings, each one inch thick, all firmly bolted and
riveted together. There are no horizontal joints,
the plates lap over each other in such a manner as to
present a single joint only at any one place. Inclu-
ding the interior skeleton to which the plates are
attached, the turret presents an immense wrought-
iron cylinder, 9 inches thick, weighing upwards of
100 tuns. The top is covered with a shell-proof flat
roof, placed six inches down the cylinder ; it consists
of forged beams covered with perforated plate iron.
Several sliding hatches, composed of 2 inch thick
plate iron, give access to the turret from above. The
port holes are circular and placed 3 feet above the
decks. The guns will move on slides made of forged
iron extending across the turret ; the carriages, also
composed of wrought iron, are made to fit the slides
very accurately, these latter being planed for that
purpose. The circumference of the turret rests on a
turned composition ring inserted in the deck, but the
weight is sustained principally by a vertical shaft, 10
inches diameter, which rests in a cup supported by a
bracket firmly bolted and braced to the main bulkhead
of the vessel about half way down. A spur wheel
6} feet diameter, 11-inch face is attached to the turret
shaft. By.meansof the spur wheel and intermediate
gearing, actuated by a double cylinder engine, the
turret will be turned and the guns pointed in any di-
rection. A rod connected with the reversing gear of
the engine, passes through the vertical shaft, and
enables the person in charge of the guns, to control
the aim. For a contest with iron-clad ships carrying
the heavy ordnance recently devised in Europe, cap-
tain Ericsson proposes to dispense with two of the
outer plate rings of the turret, and toattach in their
place staves of rollediron 4 inches thick, thus pre-
senting, an aggregate thickness of 10 inches of plating
besides the internal skeleton.

The steam machinery and propellers now being
built for the battery demand no special notice at
present. The cylinders are 40 inches in diameter and
22-inch stroke ; the boilers are on the horizontal
tubular plan. The blowers for the boilers and for
ventilating the vessel will be actuated by separate
engines, as usual. Smoke pipes above deck will be
entirely dispensed with during active service, the pro-
ducts of combustion passing off through shell-proof
gratings in the deck.

Extraordinary exertions are being made to complete
the work within the fime specified, the number of
hands now employed being estimated at 1,000. Three
of the largest rolling mills are at work on the plat-
ing. Messrs. Corning, Winslow & Co., Abbott & Son
and Holdane & Co., all contribute to their utmost
ability. The turret is being built at the Novelty
Works, the whole of the tools and machinery usually
employed in iron ship building in the establishment
being now devoted to the work connected with- the
turret. The main engines, boilers, propellers, &c.,
are being manufactured at the Delamater Works. The
turret engines, gun carriages, &c., are being made by
Messrs. Clute Brothers, of Schenectady. The hull
and works connected with the deck are being carried
out at the Continental Iron Works, Green "Point,
a considerable portion of the force being employed
day and night.

HaNp Lamp.—We have been using for some time
past a very convenient hand lamp, designed by
J. E. Ambrose of Jersey City, N. J. Itis a coal oil
lamp, dispenses entirely with the chimney, and affords
a light equal to three ordinary candles. It is a very
convenient and safe arrangement, and for common
household purposes the best plan we have yet seen.

Tre phosphorus disease, a terrible malady which
rots the bones of workmen in lucifer match factories,
&c., is srid to be curable by the use of bichromates.
M. Ponsxer, a French chemist, who has investigated
this subject, declares that the best remedy is bichro-
mate of ammonia.

© 1861 SCIENTIFIC AMERICAN, INC.

California Cotton.

The San Francisco “Mercantile Gazette says :—“We
were shown a few days since a sample of cotton raised
in Tulare county, which in length of staple, fineness
and strength, we found nearly if not quite equal to
good middling Louisianas. It was Ceficient in color,
having been bleached probably by too long exposure
after opening, but the fiber was excellent. From our
recollections of the King’s river and Four Creeks
region of country, we have no doubt that large
tracts of land can be found there, well adapted to the
culture of cotton. It is certainly worth the trial.
A sample of cotton rpised near Salt Lake city was
also shown to ‘us not long ago, part of a crop of 100
bales (if we remember correctly), and about equal
to middling Tennessees. It was slightly stained, and
not well handled, but fair in body and staple. We
regard these facts a8 unequivocal indications of the
capability of our State to produce cotton in quantity.
The plant requires moisture, and sufficient length of
season, to mature between late and early frosts.
There are certainly many localities in the state where
these requisites can be found.’’

The Quantity and Clip of California Wool.

In the first annual report, lately issued, of the
California Sheep-Raisers’ and Wool-Growers’ Associ-
ation, it is stated that the number of sheep in that
State is estimated at 1,574,666 from one year old and
upward. The daily consumption of mutton is 2,300
sheep per day, or 839,600 per annum. The prices of
sheep have advanced 60 per centsince July last. The
clip of wool for this year is 4,644,000 bs., of which .
3,069,000 s were shipped for New York, Boston and
England. The report states that no less than 10,000,-
000 Bs. of wool will be required this year for army
purposes. The average cost for maintaining sheep in
California is 75 cents per head per annum. Theaver-
age weight of fleece is 8 hs. Some very large flocks
of Australian merino ewes have lately been imported;
their yleld is 6§ s. of fleece each.

Messrs. Flint, Bixby & Co., sheep raisers, of San .
Juan, in Monterey county, California, have clipped
100,000 pounds of wool from their flocks this year.
Several of the sheep yielded 12 pounds, and one buck
a 26-pound fleece. The yield of wool on the sheep in
California is greater than on those in any other coun-
try in the world. The climate is most favorable for
sheep raising.

IroN CeMENT.—To prepare iron cement for stopping
leaks, take sixteen parts of clean wrought-iron
filings, three parts powdered salammoniac and two
parts flower of sulphur; mix all well together, and
preserve the compound in a stoppered vessel and in a
dry place till wanted for use. Then take one part of
the mixture and add to it twelve parts of clean iron
filings, and mix this new compound with as much
water as will bring it to the consistency of a paste,
having previously added to the water a few drops of
sulphuric acid.

O the first week of last month (October) the river
Nile overflowed its banks, and Egypt experienced an
inundation unparalleled for 26 years. Villages were
flooded, crops of corn and cotton swept away, and
desolation spread far and wide. A vast extent of the
delta of the Nile presented the aspect of alake.

Mg. J. NicHois relates, in the Lancet, an interesting
instance of complete separation of the nose from the
face, with a transverse division of the upper lip
throughout its whole extent; so-as to allow it to hang
down over the mouth, both of which readily reunited
on being replaced, and kept in their appropriate posi-
tions.

Tee Philadelphia Press states that no less than
eight firms in and around that city are engaged in
making swords for the army. Henry Diston, of
Laurel street, Philadelphia, has converted his exten-
sive saw factory into an establishment for making sa-
bers and other cavalry equipments.

Dr. Douarass, in his report to the Sanitary Com-
mission of his visit to the camps about Washington,
states that in all the regiments but fonr, a majority
of the soldiers are Americans. Twoof the regiments
are composed of Irishmen, nnd two are oompeled
about equally of Germans, Irishmen and Amencans,
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Interesting Faots about Army Mules.
(Feom the Cincinnati Commercial.]

At Perryville, opposite Havre de Grace, twenty-five
miles northeast from Baltimore, a great mule and
wagan depot has been established. The American flag
at that point waves in triumph over 6,000 mules and
8,000 wagons, with arrivals every day. A thick cloud
of dust hovers over the region round about, and the
air is resonant with multitudinous brays, intermingled
with the hoarse cries of the mule-breaker.

Coming down from Port Deposit in a buggy, by the
river road, in the outskirts of the city, we came upon
a vast corral of United Stateh wagoms, inclosing a
space of five or six acres. Inside of the inclosure we
noticed a perfect forest of long ears and a compact
mass of black hides working and surging to and fro.
There are quite a number of these pens near Perry-
ville, each containing 1,600 or 2,000 mules, collected
from all parts of the country, and stored in these pens
to await the process of breaking.

Some distance from the pen we found the breaking
ground, where about 100 lusty darkies were engaged
in the work of taking, the mules through a rudimen-
tary course of instruction preparatory to fitting them
for duty in harness. The process of breaking is ex-
citing and interesting, and not unattended with dan-
ger. The mule is driven into a ¢chute’” just the
width of his body, with strong wooden bars on each
side, which prevent his kicking out laterally, and at
the same time admit of his being handled through
the cracks. A rope is then fastened to his jaw, and

- another tied as a girth around his belly ; after which
one is attached to his fore foot, and passed under the
girth and out at the rear, in which condition he is
turned out for the preliminary exerciges, consisting of
a series of frantic plunges, with some ludicrous ground
and lofty tumbling, vicious attempts to bite, and
strike with his fore feet. The exercise continues for
a longer or shorter period of time, according to the in-
telligence and obstinacy of the subject. But your mule
is net altogether such a tool as he looks, and after com-

© ing to grief a matter of a dozen times by means of the
check rope, he wisely concludes that plunging and
rearing is not remunerative, and lies still, either re-
flecting or groaning piteously. If unusually obsti-
nate through the first course, he is trotted round the
course at double quick, and his hide copiously anoint-
ed with a stout cudgel. Aftér the first course, the
mule then being supposed to haveabsorbed something
of the rudiments of bis education, it is reconducted
to the ¢ chute,”” where he is invested with harness
and again led forth, and another series of gymnastic
exercises takes place. After becoming somewhat ac-
customed to the harness, the mules are hitched up to
the large wagons, and driven around the course. The
operation of hitching up is a delicate one, requiring
great care. The negro approaches cautiously and gin-
gerly, with.his eyes fixed on the mule’s ears. A sus-
picious movement of the auricular appendages is
seen, and the startled African springs backward as
quick as lightning, just in time to escape a flashing
pair of heels. Again he approaches, and finally suc-
ceeds in hitching up. A brace of broken mules are
usually put in the rear, with a team of wild ones in
front. Different phases of mule character are devel-
oped in the process of starting. Some plunge and
rear all the time, others lie down and obstinately re-
fuse to move ; others kick out of the traccs, face on
driver riding the saddle mule, rear up and viciously

‘strike at him with their fore feet. Again one will re-
main properly quiet for a time, and then spring
forward to the full length of his traces with such
violence as to bring him to his knees. = Nothing but
the natural obstinacy of the mule prevents a general
smash up. Fortunately while one plunges forward,
the other through sheer perverseness, will pull back.
Sometimes a forward mule will turn round in his tra-
ces, come to a dead halt, and stare at the driver in
the most ludicrous and side-splitting manner. In
shoeing mules, a broad leather belt is passed around
hig belly, and the mule hoisted clear, when his feet
aredrawn back and fastened, when he helplessly sub-
mits to the operation of shoeing, entering sundry
protests in the way of snorts and groans. Currying
is an'aperation which hardly pays for the danger in-
curred. ‘The mule is altogether too handy with his
heels to refiax it a desirable employment. Some-
times a Yooeab is fastened to an eight-foot pole,
when the grooth stands out of range and rakes him

down from ¢ long taw.”” Watering the mule is not
the least interesting of theoperationsthat I witnessed
at Perryville. The mules to the number of a:thousand
at a time, were driven down a small ravine in front
of a hotel, spreading at its mouth to a width of
about a hundred yards into the river. They rushed
far out into the stream, so that most of them were

covered with the exception of their heads floundering |

and plunging, and lashing the water into foam, and
all braying continually. They reminded me forcibly
of a school of immense porpoises sporting in the
water. Negroes are exclusively employed in the
breaking and training of mules at Perryville. I
asked one of the men superintending the matter why
this was so. ¢ Well,”’ said he, ‘a nigger is the next
thing to a mule anyhow. They understand each
other better, and there is a natural affinity of charac-
ter between them. The niggers like it, and I believe
the mules like it too. At any rate, a nigger can
break a mule twice as quick as a white man, and get
more out of him after he is broken. We tried white
men, but it wouldn’t do. The mules have no confi-
dence in them.”’

They break about a hundred and twenty long ears
a day at Perryville.

California Silk—Labor-8aving Machinery.
The following are some very interesting extracts
taken from the speech of Mr. Wilson Flint, delivered
before the Agricultural Society at Eldorado, Cal., in
the month of September last. He said :—

A vast region, stretching almost from the equator to the
north Eole, along the center of the American continent of
more than a thousand miles in width, is richly sown with
mineral substances, and over vast portions of which the
ban of the Almighty has forbidden the introduction of the
reaper and the cotton gin. Here millions of the haman race
ma{lﬁnd employment through all coming time in delving
for hidden treasures deeply buried ; while just on its west-
ern margin will be found the vine-clad hills of California,
teemting with its happy people, amid luxury and content-
ment.

Not the least important among the many satisfactory re-
sults of ‘arboriculture in our State, and especially in the
mountain districts, is the entire success in the growing of
the white Italian mulberry tree. The luxurious tendency
of the age producing an increased demand for silk fabrics,
renders its production a matter of firstimportance in coun-
tries whereit can be raised. The gathering of the mul-
berry leaves and feeding them to the worms, and the va-
rious little attentions required by the operations of the
cocoonery are of a fascinating character and well calcu-
lated to gromote industrious and cheerful habits, and a
higher order of intelligence among those devoted to this
lucrative business.

The day is not far distant when California will become
as celebrated for the unequaled texture of its silks as for
the various products in which she already excels all other
countries, and at the risk of raising a dubious smile onthe
countenance of some victim of the morus multicaulis
fever of a quarter of a century since, I earnestly urge
upon our people to plant the mulberry, for shade and or-
namental gurposes, as no tree is of more rapid growth,
and its entire exemption from theattacks of the insect
tribes makes it an agreeable associate of residences and
the vicinage of orchards and vineyards. In no-long time
gilk should become one of our staple articles of export.

Marvelous innovations have taken place in the fields of
human labor during the last quarter of a century, by the
introduction of labor-saving machinery, and, though it has
tended to multiply human employments, yet it is driving
manual labor to the wall in almost ever granch of indus-
trial enterprise. The substitution of the reaper, mower
and thrashing machines, for the sickle, scythe and fiail,has
ameliorated harvest labor to such an extent as to have pro-
duced a social revolution in our agricultural districts, while
the recent successful experiments with the steam plow
promisesthe the near approach of the time when hunger
shall be fed almost exempt from thesweat of the brow.
When the steam plow shall have been introduced to our
great wheat-growing plains, the small farmer will be
forced to turn his attention to other branches of agricul-
ture. With the steam plow and a machine to pick cotton
-—which will be invented when its want becomes a neces-
sity—human -labor may forever drop cotton growing.
Against these certain results, which are nigh their accom-
plishment, the Allwise has made ample provision for-the
myriads who will be forced to seek new fields of labor.

New Erecrric LicHT.—The London 7'imes’ Paris cor-
respondent says :—¢ A trappist, named Delalot-Sevin,
of the Abbeye de la Grice-Dicu, has made a discovery
which will probably produce a revolution in the sys-
tem of lighting and heating public and private build-
ings. He has invented a new pile much stronger,
and at the same time much cheaper, than the pile of
Bunsen. By means of his photo-electric apparatus he
produces an electric light as cheap as gas ; and with
his thermo-electric pile he supplies caloric on econ-
omio terms hitherto unknown. Several of these ap-
paratuses have been constructed, and one is at full
work in the Abbeye de la Grice-Dieu. Manufactories
for the public are shortly to be established in Paris
and at Lyons. The apparatus for producing gas will
not be given to.the public until after the Pxhibition
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at London, next year ; but that for heating buildings
will be made public on the 16th of December next.
The inventor has been authorized to makepublic ex-
periments with his system of lighting on the Place
Saint Jacques, in Paris, and on the Place Bellecourt,
at Lyons.”’ .

Expansion and Controlling the Momentum of Steam
Engines.

In the number for this month of the Journal of the
Franklin Institute, Mr. Samuel McElroy, C. E., con-
cludes his criticism of the official report of the Erie
steam experiments, from which we select the follow-
ing, a8 bearing upon an important and scientific ap-
preciation of the use of the cut-off. It freely ex-
plains the well known benefits which result in com-
mon practice from using the cut-off on locomotives
and all engines in which high-pressure steam is used.
He says :—

A certain mechanical principle underlies and controls
the whole question of exga sion, although its connexion is
not commonly recognized. A principle which belongs to
the primitive formations of all engineering theory and is
indissolubly united to the very elements of motion. Our
allusion to it involves a slight historical - discussion.

In the abstract of this report Watt is credited with the
first applicatiod of expansion as suggested to him by the
announcement, of Mariotte’s law. e writer is in error
in two respects; first,by the fact that Hornblower pre-
ceded Watt six years in the application of expansion as a
source of economy, and second, that Watt’s original appli-
cation of the cut-off was made in view of the great principle
to which we allude,viz.,the effect of the massof anenginein
motion. Nor is the speculation as to Watt’s unpublished
experiments on expansion leading him to adopt a steam
travel of three-quarters probable, as he nftde the mistake
of the Erie Board and vitiated the results within his reach
by using too low pressure. He proposed in 1782 to cut off
at one-quarter. Trevithick, in 1806, apprehended the ques-
tion of economy much more fully, using steam at 40 Ibs.,
and proposing to build an engine to cut off at less than
one-sixth. And since that time, the whole Cornish school,
instead of confining itself to this standard, has carried the
grade of expansion in some cases to one-twentieth, not
for purposes of experiment, but for regular duty. Itis a
Lvery great mistake to suppose or to assert that, ‘‘ until

quite recently, it was the exceFtion, and not the rule, to
find new engines cutting off at less than one-half.”

- But without pausing here to sustain a very simple mat-
ter of record, we refer again to the fact, that when the
genius of Watt superseded the atmospheric engine and used
steam as a driving power, it also comprehended an inevi-
table law of motion, which demanded the application of
the cut-off as a mechanical necessity, in advance of any
idea of economy. We take animpregnable position, then,
based on absolute principles, when we assert that the cut+
offis an appurtenance which bears to every engine in full
motion a relationship entirely independent of any question
of economy, although this is a natural sequence, and that
theddea of assuming full steam travel as a basis of com-
parative mechanical action is a misapprehension of engine
duty.

The argument on this point is sufficiently clear in refer-
ence to all bodies in motion which have weight. To over-
come the inertia of an engine, a certain surplus pressure
must be applied to the piston, which corresponds with in-
itial pressure, and is exceeded at no after point of the
stroke. The mass being thus put in motion by charging it
with surplus power, it is a mechanical absurdity to con-
tinue the initial pressure any further than will ‘suffice to
complete the stroke by virtue of the surplus powerim-
partedatthe commencement. In the general application of
this law, there is no distinction between single-acting and
fly-wheel engines ; mass in motion characterizes both.

Itis an absolute necessity, then, in every engine, that the

ower necessary to complete its stroke properly, must be
1m§arted to it in excess at an early period of such stroke ;
and inasmuch as the whole experience of the steam engine
in practice abundantly confirms the theoretical conclusion
that this surplus power may be exerted at a very early
point of motion, this disFoses of the expansion question,
not only as to mechanical effect, but as to economy. For
all the fine drawn arguments on condensation and re-con-
densation are of very little consequence to the mass
which is by this time distributing its excess of power.

Viewed in this li%ht, the doctrine of expansion divests
itself of all incumbrances. We come back again to the
Principle of maximum useful effect. There is a given ve-

ocity ;to be imparted to a given load at the start. Ifa
steam travel of four feet under ten pounds pressure will
do it, who is to assert that a travel of one foot under forty
pounds pressure will not do it equally well, better in fact,
and much more cheaply? No experimental philosophy
can prevail againsta plain mechanical law like this and
certainly no such experiments as those we have here dis-
cussed. On the contrary,the most extensive, severe, la-
borious research, by thefirst men of the age, has brought
out this law ¢ seven times refined’’ for the benefit of the
world. 8o long as we know that the maximum velocity of
motion can be imparted to an engine before it reaches the
half-stroke, we decide the fallacy of any argument which
prescribes any latter point of cut-off; and we also decide
that the only limit to economy of steam by expansion, is
to be determined by the practicable conditions of such in-
itial motion, and the practicable perfection of construc-
tion.

CorpER.—At Ontonagon, Lake Superior, the Na-
tional mines yielded 107 tuns 1,078 s. of cop-
per in the month of September last. Of this amount
there was 123,487 bs. of it in masses. A French com-
pany is going to erect copper smelting works in the
Ontonagon district next spring. The processes of
smelting to be introduced are said to be superior te

those practiced at our copper works.
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SS8UED FROM THE UNITED STATES PATENT OFFICE
Reported Oficially for the Scientific American.

PATENTEES, READ THIS.

The new Patent Laws which went into force on the
2d of March last, authorized the Commissioner of
Patents to have all the specifications which form
part of the Letters Patent printed.

This is a wise provision, and it renders the docu-
ments much handsomer than the old system of en-
grossing them on parchment ; besides, in passing be-
fore the printer and proof reader, the clerical errors,
which were often made by the copyist, are mostly
obviated, thus rendering the patent more likely to
be correct.

But to afford the printer and proof reader an op-
portunity to do their work properly, the Patent
Office is obliged to withhold the Letters Patent after
granting them, from four to siz weeks after the claims
are published in the SCIENTIFIC AMERICAN.

#,% Pamphlets giving full particulars of the mode of applying for
atents, under the new law which wentintoforce March 2, 186{. specl-
'ving size of model required, and much other information useful to
inventors, may be had gratis by addressing MUNN & CO., Publishers
of the SOIENTIFIO AMERIOAN, New York.

NOTICE—LIST OF PATENT CLAIMS.

At the time of going to press the usual weekly list
of patent claims had not arrived from Washington.
In serving a great community with such information
regularly the officers of the Patent Office should be
exoeedingly careful not- to cause such a disappoint-
ment.

BRECENT AMERICAN INVENTIONS.

Tron Pavemenis.—The object of this invention is to
produce a pavement which will present a smooth and
even surface for the wheels of vehicles and which at
the same time will prevent the slipping of the horses’
feet and allow of being readily cleared from snow
and ice. It consists in the employment of movable
teeth or keys projecting through openings or slots in
flat metal surfaces, which form the pavement, said
teeth 'Or keys being balanced by weights or springs or
any other desirable means, in such a manner that
they yield when exposed to the pressure of a flat sur-
face, and that they prevent the slipping of the horses’
feet when not depressed ; also in forming the pave-
ment out of two plates, each being gibbed in such a
manner that channels are provided to carry off the
water and the dirt, or out of one plate provided with
suitable ribs to form such channels, and that steam.
water or hot air'can be introduced for the purpose of
melting snow or ice, or for any other purpose desired,
The inventor of this pavement is Lucius Stebbins, of
New York city.

Improved Canteen.—The object of this invention is to
‘produce a canteen which is useful not only for the
purpose of carrying water and other liquids, but can
be readily and easily converted into an apparatus for
boiling and cooking purposes. The invention con-
sists in making the canteen of such form as to admit
of alarge opening being made in the top, for the pur-
pose of introducing any article to be cooked, and for
the convenience of cleaning ; it also consists in at-
taching legs to the canteen in such a manner that
when supported thereon it can be used for boiling or
cooking, or the legs can be folded up, and the canteen
made 80 a8 not to occupy more reom than the ordi-
nary canteen, and be as convenient for carrying about
on the person ; it further consists in a provision for
carrying a cup and candlestick, Samuel Herbert, of
New York qlty, is the inventor,

NOTES ON FOREIGN INVENTIONS..

Flannel.—A patent has been taken out by J. Thom-
son Pagan and T. B. Williams, of Rochdale, England,
for flannel intended for shirts, dressing gowns, &c.,
made as follows :—Cotton and wool in about equal
proportions by weight are first carded together and
made into slivers, then spun into yarn and woven into
a fabric of cloth which the patentees call ¢ Angola
flannel.”” This fabric is afterward printed when in-
tended for dressing gowns. The claim is for ¢ manu-
facturing flannel from yarn produced from a mixture
of vegetable and animal fibers.”” Flannel composed
of half wool and half cotton has been quite common
for years in the United States, and is much worn in
summer because it does not shrink so much as pure
woolen flannel. Are they only just beginning to learn
this in England ?

Clay Picture Frames.—James Brown, of London, has
obtained a patent for making photographic picture
frames of burnt clay. He prefers to use the kind of
which tobacco pipes are made. The clay is taken ina
moist state and forced into a mold of the desired pat-
tern, then the mold is subjected to pressure in a suita-
ble press, for the purpose of giving strength and
sharpness to the frame. The mold is slightly oiled
inside, and the back of the clay is covered with a tin
plate, to which it will not adhere. This is for the
purpose of permitting the frame to be easily drawn
from the mold. After the mold is pressed, the clay
frame is removed from it and placed in a kiln, and
when a sufficient number are ready they are burnt,
after which they are gilded or otherwise ornamented,
like porcelain.

Distilling Coal and Shale for Oil.— A patent has re- | Micviean
cently been taken out by Mr. James Young (the first | I

inventor of distilling coal and obtaining marketable
oil) for an improved distillery apparatus to obtain the
crude oil. Several chambers, built principally of fire
brick, are placed side by side in a circle and filled
with cannel coal, or bituminous shale. A jet of high
pressure steam of the heat necessary to effect distilla-
tion is admitted into the first chamber of the series,

and after passing through the contents of it the steam |3

passes through an outlet pipe into the gecond cham-
ber, thence to the third, and 8o on through the whole
series. The oils thus generated and the steam which
is condensed fall down to the bottom of the cham-
bers, and are conveyed into suitable tanks, ready for
the second, or refining process. The contents of the
first chamber, after being deprived of their oil, are
withdrawn, then another charge is put in, when this
chamber then becomes the last of the series, the
steam being then turned direct into the second cham-
ber, and 8o on, thus obtaining a continual circulation
of steam and a ‘continuous succession of charges.

Composition for Covering the Caulking of Ships.—W. J.
Hay, of Southsea, England, patentee. The improved
composition claimed for this purpose consists of
asphalt, or any of the natural bitumens, dissolved in
rosin oil, then mixed with vegetable tar and some
dissolved india rubber. The common pitch which is
used for covering the caulked seams of vessels does
not possess sufficient elasticity. This new composi-
tion is elastic, adhesive and very durable.

Purifying Oils.—In distilling crude oils for purifica-
tion, C. Corroy Rignault, London, mixes with them
a powder compound of ground charcoal and powdered
clay, or powdered soap dust, then submits the oil to
distillation in the usual method. Itisstated that the
tarry bitumen in the crude coal combines with the
powder, and a tolerably pure oil passes over. A sec-
ond distillation, however, is necessary to obtain the
most highly refined oil, and for this purpose a pow-
der compound of charcoal dust, soapstone powder,
some powdered quick lime and carbonate of soda
are mixed with the oil, which is submitted again, as
before, to distillation. Rosin and fatty oils thus
treated become, it is stated, highly refined, and free
from disagreeable odor.

Utilizing Spent Bark of Tanneries.—M. Larberg, of
London, has patented a process for treating spent tan-
bark and obtaining useful chemical products there-
from. He takes the tanbark as it comes from the
yard, places it in retorts, and subjects it to destructive
distillation. Crude oil, tar and gas pass over, and
charcoal is left behind in the retort. The gas which
passes over is employed to illuminate the tannery or
village in which the works are situated, and the tar
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and oil are treated with chemicals for obtaining par-
affine, benzole and naphtha—all useful products.
Treating Teas to Improve their Flavor.—A patent has
been obtained by J. Franke, London, for the following
very peculiar process of treating tcas, whereby their
qualities aresaid to be greatly improved. A mixture
of ouchong, flowery Pekoe,Sstrong black leafed Congou
and Assam, fine gunpowder and early buds of the
cowslip hyson green, in about equal proportions, is
made up and placed between two highly polished sur-
faces of metal plates and subjected to pressure. The
apartment in which this process i8 conducted must be
maintained at 60° Fah., and the leaves are kept at
this heat forseven days. They are then removedinto
an apartment 80° temperature, spread out upon
smooth tiles, and turned regularly, so as to expose
the whole to the heat, for about twelve hours. The
tea is then put through an ordinary tea mill, and all
the inferior leaves picked out. It is then packed in
hermetically-sealed tin cans and stored in & dry room
heated to 900, where it is left for four months before
it is removed for use. This heating and drying pro-
cess may improve tea for use as much as the roasting
of coffee beans to obtain palatabile extracts of coffee.

Operations of the Patent Office.

Some recent statistics of the Patent Office have ap-
peared, which will afford interest to our readers.
Since May 81st, patents have been issued to citizens of
the several States as follows :

bt DO CR I ot ek k.

New Hampshire.... 18| Virginia.

The present war has stimulated the invention of
the following improvements, which have been pat-
ented :

1 Camp bedstead,
1 Camp chair,

1 Camp cot,

1 Tent fixtures,

1 Guide for bombs, lances and
other projectiles,

1 Water.proof cartridge,

3 Castiron ordnance,

1 Camp chest, 1 Ordnance, :
1 Cambp stonl, 1 Vent-stopper for ordnance,
Tents, 2 Breech-loading onn_nnce.

1 Hand grenade 4 Firearms, .-
1 Preparation of granulated pow- 5 Breech-losding firearms,
der, to serve as charges for fire- 1 Adjustable back sight for fire

arms,
8 Projectile for rifled ord 2 Canteens,
3 Projectiles for ordnance, 1 Canteen ﬂller,
1 Bombshell, 1 Military ca

1 Gun carriage, 1 Oﬂlcerrsx |hg;lldar straps.

Of these, the improvement in gun carriages and
granulated powder are the inventions of subjects of
Queen Victoria ; the others are inventions of Ameri-
cans. The whole number of patents granted since
January 1, 1861, is 2,228.

To PrEvENT SkippeRs IN Haus.—In a communica-
tion to the Cotton Planter, Mr. W. McWillie says :—
“There is, according to my experience, nothing
easier than to avoid the skipper and all worms and
bugs that usually infest and often destroy so much
bacon. It is simply to keep your smoke house dark,
and the moth that deposits the egg will neverenter it.
For the past twenty-five years I haveattended to this,
and never have had my bacon troubled with any
insect. I have now hanging in my smoke house hams
one, two and three years old, and the oldest are as
free from insects as when first hung up. I am not
aware of other causes for the exemption of my bacon
from insects, but simply the fact that my smokehousoe
is always kept dark. Before adopting this plan, I
had tried many experiments, but always either with-
out success or with injury to the flavor of my bacon.
I smoke with green hickory—this is important, as
the flavor of bacon is often utterly destroyed by
smoking it with improper wood.

A Voracrous SgrPENT.—M. Dumeril, Professor at
the Museum of Natural History in Paris, communi-
cated to the French Academy of Sciences, at its sitting
on September 30th, a remarkable fact regarding the
voracity of a boa constrictor. One of these serpents,
originally from the island of Trinidad, has been in
the Museum of Natural Historyfor five years. In the
evening of August 20th, being very hungry, it swal-
lowed a large woolen blanket, over 7 feet 2 inches in
length and b feet in breadth. One month afterward;
on September 20th, it made great efforts to vomit,
and at last succeeded in throwing up the blanket, and
though it appeared fatigued and sick for the two fol-
lowing days, it is now In perfect health.
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C. M. F, of Conn.—The way to calculate the actual
horse power of your engine, or any other, i8 to multiply the steam
Presaure in pounds per square inch into the area of piston in inches,
and velocity of piston in feet perminute, and ldivide by 44,000. The
result i8 the horse power. The power varies with the pressure
of steam. You must take the average steam pressure during the
stroke. Morefriction is involved in a large than a small engine, be-
cause the parts are more massive. The cylinder of an engine should
always be sufilciently large to obtain the benefit arising from using a
cut-off. We advise you to get an engine with a 33¢-inch cylinderand
9-inch stroke, in preference to using a second cylinder, combined
with your present engine of 2-inch bore and 5-inch stroke.

D. E. B., of Pa.—We cannot tell where you can obtain
Dingler’s Polytechnic Journal containing the receipt for making
Prussian blue to which you refer. It is not republished in the En
glish language, 8o far as we know.

J. K., of Pa.—The best cement known to us for fixing
leather coverings on iron pulleys is made with gum shellacand india
rubber, dissolved in rectified naphtha. The pulley should be heated
to the temperature of the cement when the lather is applied. A tem-
perature of about 150° Fah. will be suflicient, but we are not Positive
Whether the cement will adhere while the leather endures.

G. W. 8., of Conn.—A gun can be made weighing no more
than 50 pounds, which will carry a tew grape shot, and kill at a mile

. distant. We have recently examined a divided bullet, formed in

_ three sections, and secured in a cloth cartridge that wasfired from a
secession rifle musket at the fight of Big Bethel. A convenient and
portable steam apparatus, capable of being drawn by one horse, and
cooking for a whole company, beside warming all their tents, would
be a very desirable improvement we believe for camp life. The gun
apd incendiary shell which are represented in your sketch are new
to us, but incendiary shells charged with phosphorated naphthaare
wellknown, and were invented for burning ships and wood buildings

A. G. A, of Ind.—In tempering mill picks the first object
i8 to get the proper quality of steel, as all the tempering processes in
the world cannot make a good pick of a poor piece of steel. Use the
best cast steel only. Do not heat it above a cherry red for hammer-
ing, and then hammer the points till the grains of steel are driven
compactly together, then file the ends sharp. Put the end in the
fire and keep it therein until it acquires a low red heat, then take it
outand dip it intocold water, when it will be found fitto work the
::;t burr stones. Avoid raising'the heat of the steel above a cherry

H. B. F., of IlL.—There is no published work on millwright-
ing which is up to the practice of the present day. If your supply
of water on a fall of five feet is irregular, we believe that a good
overshot wheel is the best you can use. If well made, it will be
found durable and well adapted for your flouring mill. On high falls
with a steady supply of water, we recommend a good turbine, aE
large overshot wheels are very expensive.

E. J. B., of Pa.—The best way for youto use your old
copper is to melt it with.some zinc and convert it into brass for your
journal boxes. Melt the copper in a crucible first, then add the zinc
in small pieces, stir up until the whole becomes homogeneous, then
run it into ingots. Babbitt’smetal is composed of 25 parts tin, 2 of
antimony and 5 of copper. You may also use your old copper in
making this alloy. Gum shellac varnish is the best we can recom-

. mend for coating patterns ; by mixing a little red lead with it we
think 1ts quality is improved.

C. 8, of Pa.—Dr. Gesner’s work on coal oil, published by
Ballfere Bros., 440 Broadway, this city, contains information re-
spect;q_&t_ha refining of coal oils. A variety of chemical proceses
are practiced by different refiners of such ofls.

J. W. P., of England.—We do not know the address of

* Charles McBurney. A letter will probably reach him if you address
it to the care of the Boston Belting Company, Boston, Mass.

0. R. H., of Wis.—We do not remember the apparatus to
which yourefer. Mr.J.D. Prindle, of East Bethany, N. Y., ob-
tained a patent through this office not long ago for the best boiler for
cooking food for cattle we have ever seen. Address him, as above,

for information.

S. H. F., of Canada.—We think it would be of great ad-
vantage to Mr. A. to advertise his coal oils in our journal. It cannot
be expected of us to give space forgratuitous advertising.

N. D., of N.Y.—We are always glad to receive contribu-
tions for our paper, and are much obliged for the one you have sent
us, but its publication would do you no credit whatever. We want
sound practical ideas. No matter if they are rudely stated, we can
put them into proper shape for publication. Mere vague theories
are of very littleaceount at this time.

Z. K., of Mass.—A patent was obtained by B. Wood, of
Nashville, Tenn., on March 20, 1860, for a very fusible alloy, com-
posed of lead, cadmium and tin.

A.J. 8., of Pa—We do not know the address of Mr. Coon.
You had better address him at the place given in the list of Patents.

G. A. 8., of N. Y. asks the following questions :—I have a
deed of a patent right for Oneida county, and gave, in consideration,
a contract agreeing to pay a certain amount on each machine sold.
Now, if a man who owns the right for another county wishes to pur-
chase machines of me, to sell in his territory, would I be obliged to
pay the commission on machines sold to himt Ans.—Yes. The inten;
tion of the purchaser has nothing at all to do with yourcontract. If
Isella machine toa man who lives in this county, and then aftera
time moves away to another county, would he have full right to use
it there? Ans.—No. He must get the consent of the owner of the

. county to which'he moves before he can lawfdlly use the invention
there, . . B

J. A. C,, of C. W.—Yourinduced current might be strong-
er than the primary ; stillon the remov 1 of the battery, all of the
currents would cease. A caveat i8 not received at our Fatant ofice
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Money Received

At the Scientific American Office on account of Patent
Office business, during one week preceding Wednesday,Nov. 13,
1861:—

J.F.Q,of De}.. $20; C. E. P, of Wis., $20 ; A. S. D,of N. Y.,
$20;J. M, of N. Y, $20; J. M. M., of N. Y., $20; C. H. A., of
Conn., $20 ; B. D. P., of Pa,, $20 ; W. H. A., of Conn., $20 ; W. R.
8,0f N.Y.,,$16;J.P.,,of N. Y.,$16; I. C.,, of N. Y., $16; E. D. L.,
of R.I., $25 ; S. H,, of Conn., $25 ; W. W. F., of Iowa, $25; H. M.,
of N. Y., $26 ; H. R, of Ill., $15 ; W..J. S., of Ohio, $15; O. M. T.,
Oof N. Y., $25;8.J.8,,0f N. Y., $15; A.. G. B,, of N. Y., $10 ; W..0.
H., of Pa,, $30; A. 8. F,,of N. Y., $15; J. M., of IlL,, $15 ; 8. & P.,
of Conn., $60 ; O. E. M., of Il.,, $15 ; W. A. B., of Wis., $25; II. &
H.,of Ill, $15; B. T, of Ill., $15; M. E. L, of N. Y., $15; E. R., of
N. Y.,,$40; L. W. P,, of Mass., 325; J. B. D, of Conn., $10; J. D.
H,, of Pa., $15; A. 8. K., of Mich., $15; C. M., of N. Y., $25; F. C.
P, of N. Y., $15; W. H. 8., of Conn., $15; S. S. W., of Pa., $726 ;
J. C, of Mass.,$15; T.J. B, of N. Y., $15; T. & R, of N. Y., $25;
J.F. B, of Conn., $15; J. R. A., of Pa,, $26; D.J. 8.,0f N. Y., $25 ;
8. P, C, of Conn., $20; A. B, of N. J,, $25; T.F. L,, of N. Y., $25 ;
W.S.W,of N. Y., $25; N. A, of N. Y., $40; M. & B.,of N. Y., $20 ;
J.H. 8, of N.J., $20 ; R. G. H,, of Mass., $45;J. W. S,, of N. Y., $45.

Specifications and drawings and models belonging to
parties with the following initials have been forwarded to the Pat-
ent Office from Oct. 30, to Wednesday, Nov. 13, 1861 :—

W.A. B, of Wis.; D.J. 8, of N. Y.; H. W. M., of N.Y.; G. & Co.,
of Paris; E. & P, of N. J.; C. O. P, of Mass.; S. H,, of Conn.; J.
P,of N.Y.; 0. M. T, of N. Y.; 8 P. C, of Conn.; E. D. L.,of R. L
W.W.F,ot Iowa; A. B, of N.J.; T. F. L, [of N. Y.; T. & R, of
N. Y.; 8. & P., of Conn., 2 (cases); C. M., of N. Y.; B. M.S.,0f N. J.;
A.G. B, of N. Y.; K. & H, of Wis.; N. A,, of N. Y.

————m
TO OUR READERS.

Models are required to accompany applications for Patents
under the new law,‘the same as formerly, except on Design Patents,
when two good drawings are all that is required to accompany the

. petition, specification and oath, except the government fee.

BACK NUMBERS AND VOLUMES OF THE SCIENTIFIC AMERI-
0AN.—Volumes I, II. and III. (bound or unbound) may be had at this
office ad from all periodical dealers. Price, bound, $1.60per volume.
by mail, $2—whichincludes postage. Price in sheets, $1. Every me-
chanic, inventor or artisan in the United States should have a com-
plete set of this publication for reference. Subscribers should not
fail to preserve their numbers for binding.

BINDING.—We are prepared to bind volumes, in handsome

covers, with illuminated sides, and to furnish covers for other bind-

ers. Price for binding, 50 cents. Price for covers, by mail, 50 cents ;
by express or delivered at the ofiice, 40 cents.

RATES OF ADVERTISING.

Thirty Cents per line for each and every insertion, payable in
advance. To enable all to understand how to calculate the amountthey
must send when they wish advertisements published, we will explain
that ten words average oneline. Engravings will not be admitted into
our advertising columns; and, a8 heretofore, the publishers reserve to
themselves theright to rejiect anv advertisement they maydeem ob-
jectionable.

Russian, Spanish, andall other foreigners except the Canadians, te
enjoy all the privileges of our patent system (exceptin cases of designs)
on the above terms. .

Duringthelast sixteen years, the business of procuring Patents for
new inventions inthe United States and all foreign countries has been
conducted by Messrs. MUNN & CO., in connection with the publica- -
tion of the SCIENTIFIC AMERICAN ; and as an evidence of the
confidence reposed in our Agency by the Inventors throughout the
country, we would state that we have acted as agentsformore than
FIFTEEN THOUSAND Inventors! In fact, the publishers of thif
paper have become identified with the whole brotherhood of Inventors
and Patentees at home and abroad. Thousands of Inventors for
whom we have taken out Patents have addressed to us most flattering
testimonials for the services we have rendered them, and the weaith
which has inured to the Inventors whose Patents were secured
through this Office, and afterward fllustrated in the S8CIENTIFIC
AMERICAN, wouldamount to many millions of dollars! We would
state that we never had a more efiicient corps of Draughtsmen and
Specification Writers than are employed at present in our extensive
Offices, and we are prepared to attend to Patent business of all kinds
inthe quickest time and on the most liberal terms.

Testimbnials.

The annexed letters, 'rom the last three Commissioners of Patents,
we commend to the perusal of all persons interested in obtaining Pat-
eats :—

Messrs. MURK & Co.:—I take pleasure in stating that, while I held
the office of Commissioner of Patents, MORE THAN ONE-FOURTH OF ALL
THE BUSINESS OF THE OFFICE CAME THROUGH YOUR HANDS. I have no
doubt that the public confidence thus indicated has been fully deserved,
as I have always observed, in all your intercourse with the Office, a
marked degree of promptness, skill and fidelity to the interests of your
employers. Yours, very truly,

CHAS. MASON.

Immediately after the appointment of Mr. Holt to the office of Post-
master-General of the United States, headdressed to usthe subjoined
vey gratifying testimonial :—

essrs, Munx & Co.:—It affords me much pleasure to bear testimony
tothe able and eflicient manner in which you have discharged your
duties of Solicitors of Patents while I had the honor of holding the oflice
Commissioner. Your business was very large, and you sustained
(and, I doubt not, justly deserved) the reputation of energy, marked
ability and uncompromising fidelity in performing your professional

engagements. Very respectfully,
Your obedient servant, J. HOLT.

Mgssrs. MUNK & Co. :(—Gentleman : It glives me much pleasure to say

that, during the time of my holding the office of Commissioner of Pat-
ents, a very large proportion ot the business of inventors before the Pat-
ent Office was transacted through Kaur agency, and that I have ever
found you faithful and devoted to the interests of your clients, as well
as eminently qualified to perform the duties of Patent Aitorneys with

skill and accuracy. Va;y respectfully,
our obedient servant, WM. D. BISHOP.

Preliminary Examinations at the Patent Office.
The advice we render gratuitously upon examining an invention does
notextend to a search at the Patent Office, to see if a like invention
hasbeen presented there, but is an opinion based upon what knowledge
we may acquire of a similar invention from the records in our Home
Office. Butfora fee of $5, accompanied with a model or drawing and
description, we have a special search made at the United States Patent
Ofilce, and a report setting forth the prospects of obtaining a Patent
&c., made up and mailed to the Inventor, with a pamphlet, giving in-

structions for further pr These preli 'y inati
are made through our Branch Office, corner of F and Seventh-streets,
Wi , by exp d and t persons. Over 1,500 ot
these examinations were madelast year through this Oflice, and as a
e of prud and y, we usually advise Inventors to have

a4
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THE CHEAPEST MODE OF INTRODUCING
INVENTIONS.

INVENTORS AND CONSTRUCTORS OF NEW AND
useful Contrivances or Machines, of whatever kind, can have their
Inventions illustrated and described in the columns of the SCIENTI.
FIC AMERICAN on payment of a_reasonable charge for the engrav-
ing.

No charge is made for the publication, and the cuts are {urnished to
the party for whom they are executed as soon as they have been used.
‘We wish 1t understood, however, that no secondhand or poor engrav-
ings, such as patent often get ted by inexperienced artists for
printing circulars and handbills from, can be admitted into these pages.
We also reserve the right to accept or reject such subjects as are pre-
sented for publication. And it is not our desire to receive orders for
engraving and publishing any but good Inventions or Machines, and
such as do not meet our approbation in this respect, we shall decline
to publish.’

For further particulars, address—

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
New York City

CHANGE IN THE PATENT LAWS.

PATENTS GRANTED FOR SEV-
ENTEEN YEARS.

The new Patent Laws enacted by Congress on the 4th
of March, 1861, are now in full force, and prove to be of great benefit
to all parties who are concerned in new inventions,

The duration of patents granted under the new act is prolonged to
SEVENTEEN years, and the government fee required on filing an appli-
cation for a patent 18 reduced from $30 down to $15. Other changes
in the fees are also made as follows :—

On filing each Caveat

On filing each applicationfor a Patent, except for a
On issuing eachoriginal Patent.
On appeal 1o Commissioner of Patents
On application for Re-issue.............
On application for i

On granting the Extension.. 50
On filing Disclaimer........ .$10
On filing application for Design, 10
On filing application for Design, seven years..... Cesssssasen
On filing application for Design, fourteen years.............
The law abolishes di jon in fees required of foreigners, ex
oept in referenceto such as discriminaté against cttizéns.o

except rom American citizens.

the United States—thus allowing English, French, Belgian. Austrian

© 1861 SCIENTIFIC AMERICAN, INC.

a preliminary examination made. Address MUNN & CO., No. 37
Park-row, New York.
How to Make an Application for a Patent.

Every applicant for a Patent must furnish a model of his invention.
1f susceptible of one; or if the invention is a chemical production, he
must furnish samples of the ingredients of which his composition
consists, for the Patent Office.  These should be securely packed, the
inventor’s name marked on them, and sent, with the government fee
by express. The express charge should be prepaid. Small models from
& distance can often be sent cheaper by mail. The safest way to remit
money is by draft on New York, payable to the order of Munn & Co.
Persons who live in remote parts of the country can usually purchase
drafts from their merchants on their New York correspondents; but, it
not convenient to do 80, there i8 but little risk in sending bank bills by
mall, having the letter regi d by the Address MUNN
& Co., No. 37 Park-row, New York.

The Examination of Inventions.

Persons having conceived an idea which they think may be patent
able, are advised to make a sketch or model of their invention, and
submitit to us, with a full description, for advice. The points of novelty
are carefully examined, and a reply written corresponding with the
acts, free of charge. Address MUNN & CO., No. 37 Park-row, New
York. ’

Caveats.

Persons desirfng to file a Caveat can have the papers prepared in the
shortest time by sending a sketch and description of the invention.
The government fee fora Caveat, under the new law, is $10. A pam-
phlet of advice regardingapplicationsfor Patents and Caveats furnished
gratis on application by mail. Address MUNN & CO.,No. 37 Park-row,

New York.
Rejected Applications.

We are prepared to undertake the investigation and prosecution ofre-
Jected cases, on reasonable terms. The close proximity of our Wash-
jngton Agency to the Patent Oflice affords us rare opportunities for the
examination and comparison of references, models, drawings, docu.
Jents, &¢. Our in the pr of rejected cases has been
very great. The principal portion of our charge is generally left de"
pendent upon the final result.

All persons having rejected cases which they desire to have prose-
cuted are invited to correspond with us on the subject, giving a brief
history of the case,inclosingthe official letters, &c.

Foreign Patents.
. We are very extensively engaged in the preparation and securing of
Patents in the various European countries. For the transaction of this
business, we have ofices at Nos. 66 Chancery-lane, London; 29 Boule-
vard 8t. Martin, Paris; and 26 Rue des Eperonniers, Brussels,. We
think we can safely say that THERE-FOURTHS of all the European Pat-
ents secured to American citizens are procured through’our Agenocy.

Inventors will do well to bear in mind that the English law does not
limit the issne of Patents toInvenlors. Any one can take out a Patent
there.
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Ofrculars of information concerning the proper course to be pursued

" in obtaining Patents in forelgn cotintries through our Agency, the re-
quirements of different Patent Offices, &c., may be had gratis upon ap-
plication at our principal office, No. 837 Park-row, New York, or either
of our Branch Offices.

Interferences.

We offer out services to examine witnesses in cases of interference,
to prepare arguments,and appear before the Commissioner of Patents,
orin the United States Court, as counsel in conducting interferences or

" appeala

For further information, send for & copy of ‘‘Hints to Inventors,”

Furnished free. Address MUNN & CO., No. 37 Park-row, New York,

The Validity of Patents.

Persons who are about purchasing Patent property, or Patentees who
are about erecting extensive works for manufacturing under their Pat-
ents, should have their claims examined carefully by competent attor-
neys, to see if they are not likely to infringe some existing Patent, be-
fore making large investments. Written opinions on the validity of
Pateuts, after careful examination into the facts, can be had for a

. reasonabie remuneration. The price for such services is always
settled upon in advance, after knowing the nature of the invention
and being informed of the points on which an opinion is solicited For
further particulars, address MUNN & CO.,No.37 Park-row,New York

Extension of Patents.

Valuable Patents are annually expiring which might be extended and

bring fortunes to the households of many a poor Inventor or his family.
We have had much experience in procuring the extension of Patents;
and, as an evidence of our success in this department, we would state
hat, in all our immense practice, we have lost but two cases, and these
were unsuccessful from causes entirely beyond our control.

It is important that extension cases should be managed by attorneys
of the utmost skill to insure All d t ted with
extensions require to be carefully drawn up, as any d screpancy or un-
truth exhibited in the papers i8 very liable to defeat the application.

Of all business connected with Patents, it 18 most important that
extensions should be intrusted only to those who have had long expe-
rience, and understand the kind of evidence to be furnished the Patent
Ofilce, and the manner of presentingit. The heirs of a deceased Pat-
entee may apply for an extension. Parties should arrange foran ap-
plication foran extension at least six monthsbeforethe expiration of
the Patent. .

For further information as to terms and mode of procedure in ob-
taining an extension, address MUNN & CO., No- 37 Park-row, New
York.

Assignments of Patenty.

The assignment of Patents, and agr ts between P and
manufacturers, carefully prepared and placed upon the records at the
Patent Office. Address MUNN & CO., at the Sclentific American Pat-
ent Agency, No. 37 Park-row, New York.

It would require many columns to detail all the ways in which the
Inventor or Patentee may be served at our offices. We cordially invite
all who have anything to do with Patent property or inventions to call
at our extensive oflices, No. 37 Park-row, New York, where any ques-

_ tions regarding the rights of Patentees; will be cheerfully answered.

Communications and remittances by mail, and models by express
(prepaid),should be addressed to MUNN & CO., No. 37 Park-row, New
York,

GREAT STORY, BY A POPULAR AUTHOR.—

‘Will be commenced -
ON THURSDAY NEXT,

IN THE NEW YORK WEEKLY,

the greateststory and sketch paper of the age, a new and thrilling
aistorical romance, entitled ‘

THE SEXTON OF S'A.XONY ; or THE BRIDE'S BURIAL,

From the pen of Francis 8. Smith, author of * Eveleen Wilson,”
** Florence O’Niel, or the Rebel’s Daughter,’” ** Lilian, the Wander-
er ;" * Maggie, the child of Charity ;” ** Galenus, the Gladiator,” &c.
For sale everywhere.

ALUABLE .PATENTS FOR SALE.—WARRANTED
fast colors of ANILINE,‘“ Fuchsine,” * Violet Imperial,” ** Bleu

de Lyon.” Renard Freres & Frane, Proprietors of the Batents for the
manufacture of these permanent colors will disposeof their Letters
Patents for the Unite

States, dated respectively Juty 31, 1860 and
July 31, 1861. Apply to HENRY TORSTRICK or CHAS. DE LA
BAUME, 26 Broad street, New York. 1%

OLORS FOR DYERS AND PRINTERS OF SILK,
Woolen and Cotton Goods.—The American Agency, for fast
Aniline colors, manufactured exclusively by Renard Freres & Franc,
is at No 26 Broad street, New York, where all orders must be sent.
Every packnge of the permanent colors will have the seal or signature
of Renard Freres & Franc, at Lyon. Any infringement of their Eu-
ropean and Americgn Jmtent rights by importers or mgnufacturers
will be punished according to law. HENRY TORSTRICK, 26 Broad
street, New York, 1*

UN BARREL ROLLS—GUN BARREL ROLLS.—
Gun Barrel Manufacturers can be supplied with rolls for bend
g, welding and taperinggun barrels, by addressing HALL & ADAMS,

- srtsmouth, Scioto Co., Ohjo. Postoflice Box 158, 1*

OSSYPIUM ARBORIUM—PERENNIAL Cotton Tree.

We have received a small consignment of this seed grown in the
northern part of Peru. Mr. Kendal, who has successfully
grown the cotton tree in Maryland from seed brought from southern
Chili, advises that the plant produced from this seed be protected from
frost during the first winter of its growth. A specimen of the cotton
rownin 1and by Mr. Kéndal, and a colored drawing of the tree
n full bearing, can be seen at our office. an or 1 tree the

HE INTERNATIONAL EXHIBITION OF 1862.—THE

want of a suitable and competent Agency, prepared to undertake

the receiving, unpacking, fitting up and repacking of goods, and other

incidental operations required by foreign and colonial exhibitors, in

connection with the exhibition of the articlesof their produce or manu-

facture, was severely felt in the former Great London Exhibition, as
well a8 in the Paris one of 1855. .

Impressed with these facts, and in compliance with the suggestions
and wishes expressed to them by several of their continental and
colonial friends, the undersigned have decided on establishing an In-
ternational Agency in connection with the Exhibition of 1862, which
they will spare no trouble or expense to render truly supplemental
and auxiliary to that great undertskln% and in every way worthy of it.

Having correspondents in most of the principal continental cities,
the name and character of their firm must be well known to many ot
the intending exhibitors ; and to those to whom they may as yet be
unknown, they are prepared to offer ample guarantees and reterences.

The arrangements entered into will enable them to place atthe ser-
vice of exhibitors subscribing to the agency— .

1. Suitable oflices and ittee rooms, properly supplled with sta?
tionery, guide books and other work s of reference, &c.

2. Sl.ornFe premises for stowing away empty boxes, cases, &c., until
required for re-packing.

. Reception rooms, and all the conveniences of a home in connec-
tion with

4. An old-established club house, in the very center of London,
within five minutes’ walk of the Central Oflice of the Internation
Exhibition at Charing-cross, with dining, smoking and dressing rooms,
andseparate apariments for the accominodation of the female mem-
bers of exhibitors’ families who may visit London. Also, a reading
saloon, su(PpHed with all the English and the principal foreigu news-
papers and periodicals.

e great and peculiar advantages of this part of the undertaking,
affording exhibitors during their stay in London the enjoyment of
the convenience and comfort of a private establishment. open o:}ly
tothem and the members ot the club, are self-evident, and need,
therefore, not be further expatiated upon here.

An oflice of inquiry, reference and advice, where the most reliable
information may be obtained, more particularly about hotels and their
accommodation and charges, private apartments, conveyances, routes,
&c. ; likewise, proper directious for exchanging toreign coin and notes,
&c., and where the services of interpreters and commissionaires may
also be procured at moderate charges.

The advantages which this feature of the undertaking offers to
strangers visiting London, will, no doubt, also be readily appreciated

y them.
The 1862 International Exhibition Alemﬁv will be placed under the
GENERAL MANAGEMENT
of our Mr. W. V. Morgan (member of the Society of Arts and one of
the guarantors of the exhibition fund), who will be assisted in his ar-
duous duties by an etflicient stafl’ of sub-managers. clerks, interpreters,
commissionaires, &c.

It is proposed not only to supplement the action of the Royal Com-

issi 8 in the busi arra s of the exhibition, but also to
attend in «ll other respects, such as negotiating sales, arranging for
advertisements, and other aids to publicity, providing assistants &c.
to the interests and requirements of those exhibitors who shallavai
themselves of the services of the agencg.

. THE TERMS OF SUBSCRIPTION
will be arranged or two classes of subscribers, viz :—

Exhibitors who propose visiting England, and availing themselves
of the services of the agency, will be charged a subscription of £3,
which will entitle them to the free use and enjoyment of all the advan-
tages of the establishment during the whole or any part of the year
1862, the only additional charge being a commission of ten per cent on
all moneys actually laid out on their behalf below sums of £5, and 5
per cent on all such outlays above £5.

2. Exhibitors who do not intend to visit England will simply be
charged the above commission of 10 per cent or 5 percentmade on
outlays on their behalf.

A fall programme of the arrangements, with the names of the prin-
cipal members of the stafl’ engaged, &c., hasbeen published, and will
be forwarded on application.

Itis reguested that all communi cations up to December 31st next, be
addressed to Mr. W. V. Morgan, at 21 Bow-lane, London, E. C.,
after which date, at Arundal street, Strand, London, W. C., as all pre-
liminary arrangements will be fully carried out by that time.

MORGAN BROTHERS,
21 21 to 23 Bow-lane, London.

ANUFACTURERS WANTED FOR BALL'S OHIO

Mower and Reaper, the most popular, where introduced, and
best in the world. Also for his light mower, having all the peculiar
features of the large one. J. A. SAXTON, dantou, hio. 21 4%

ARREN’S TURBINE WATERWHEEL (WARREN &
Damon’s patent), manufacturd by the American Water-
wheel Works, Boston, Mass.—We would say to our patrons and
parties in need of Turbine Waterwheels for factories, flouring mills,
grist and sawmills, &c., that we are now able to furnish the most pow-
erful, economical, cheap and durable wheel in use. They are con-
structed upon the most scientitic principles, with steel buckets, and
are highly finished. Seven hundred are now lgpemtmg successfully in
places where the greatest economy in water is required. Send for
pamphlet, with illustrationscomplete. Address ALONZO WARREN,
Agent, 31 Exchange street, Boston, Mass. 18 6%

ALLARD’S PATENT CLAW SASH SCREWS FOR
Various I’urposes. For railroads. boiler builders, bridge builders,
&c., press for beef, pork and other substances. For sale by
203m . BALLARD, No. 7 Eldridge street, New York.

HE TINMAN’S MANUAL AND BUILDER’S AND
Mechanic’s Handbook.—Second edition ; 208 pages. Price $1. This
useful book will be sent by mail (free of postage) to any place in the
United States or British Provinces on the receipt of price.
18 4% I. R. BUTTS & CO., P.ublishers, Boston, Mass.

ORTABLE STEAM ENGINES—COMBINING THE
maximum of efliciency, durability and economy with the minimum
of weight and price. They are widely and favorably known, more
than 200 beingin use. All waranted satisfactory orno sale. A large
stock on hand ready for immedia'te a8pllcmlon. Descriptive circulars
sent on application. Address J. C. HOADLEY, Lawrence, Mass. 1913

ROPRIETORS OF NEW INVENTIONS, PATENT

and Quack Medicines, Improvements, &c., wishing to extend
their sale and introduct on into a foreign market, will please address
circulars, catalogues or price lists, with best terms for export, to the
address of Box 1,378, Post Oflice, Boston. 19tf

RON PLANERS, LATHES, FOUR SPINDLE DRILLS;

Milling Machines, and other Machinist’s Tools, of superior quality,

on hand and finishing, and for salelow. For description and prices

address NEW HAVEN MANUFACTURING COMPANY, New1 ZHBa-
ven, Conn.

RUDE PARAFFINE WANTED—FOR WHICH THE

liilghest price will be paid for a good article well pressed. Ad-

dress RYDER & CO., Patent Parafline Candle Manufacturers,
New Bedford, Mass. 12 tf

Perennial Cotton has few equals. Its growth is compact and symme-
wrical, foliage dense and variegated as the silver maple, flowers pro-
fuse, delicately and distinctly odorous. The seed can be obtained in
small papers bearing full printed directions at our warehouse. A pam-
phlet by Mr. Kendal is in print and will shortly be for sale by us, de-
monstrating the importance of the introduction of this tree as a field
of culture t0 which the energies of the American farmer may be prof-
itably directed. MAPES & LOCKWOOD,
Agricultural Warehouse, 23 Courtland street, New York.
A series of articles on this subject by Mr. Kendal will appearin the
TW’:‘M Farmer and U. S. Journal, published monthly at Cour;‘l)nnd
street. 3

JDARTIES HAVING ARTICLES TQ DISPOSE OF
which, if s0ld in the United States, are ltable to a patentee’s

tariff, or sub{ect to infringement of some gatent. may learn of a for-

elgn market by addressing Box 1,873 Post Ofice, Boston. 19tf

(3 UN FOBGING.—PECK’S PATENT DROP PRESS,
for gun and forging. Manufactured by MILO PECK &
CO., New Haven, . 19 10*

ARRISON’S GRIST MILLS—20, 30, 36 AND 48

inches diameter, at $100, $200, $300 and $400, with all the modern
improvements. Also, Portable and Stationary Steam Engines of all
sizes, suitable for said mills. Also, Bolters, Elevators, Belting, &c.
Apply to S. C. HILLS, No. 12 Platt-street, New York, 1 e3w

ONPAREIL WASHING MACHINE.—THIS MACHINE

must take precedence of all other machines now in use, being

the only one justly entitled to be considered as constructed on correct

mechanical prlncr les. Machines and State and countz rights forsale
by OAKLEY & EEATIN G. 73 South street, New York. 5 3m

MESSIEURS LES INVENTEURS—AVIS IMPOR-
tant. Les Inventeurs non familiers avec la langne Anglaise et
qui préféreraient nous communiquer leurs aventions en Frangsis, peu-
vent nous addresser dans leur languenataile. Envoyez notsun dessn
e une description concise_pour notre examen. Toutes commu
ions seront regues en confidence. . UNN & CO.,
SciENnirio AurioAn Ofice, No. 37 Park-row, New York.
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EW YORK OBSERVER FOR 1862.—IN ABKING

the aid of all who may desire to extend the circulation of the

New York Obeerver, it i8 proper tor us to state distinctly the position it

occupies with reterence tv the present condition of public affairs in
our beloved country.

_Having always maintained the duty of good citizens in all parts of
the land to stand by the Constitution, in its spirit and letter, when
that Constitution was assailed and its overthrow attempted, we accord
ingly at oirce gave a cordial support to the Government in its- patriotic
endeavor to assert its lawful authority over the whole land. Believing
secession to be rebellion, and when attempted, as in this case, without
adequate reasons, to be the highest crime, we hold

1. That the war was forced upon us by the unjustifiable rebellion of
the seceding States.
2. That the Government, a8 the ordinance of God, must put down

rebellion and uphold the Constitution in its integrity.

3. That every citizen {s bound to support the Government under
which he lives, in the struggle to reéstabhsh its authomty over the
whole country.

4. That the Constitution of the United States is the supreme law of
the Government as well as of the people; that the war should be
prosecuted solely to uphold the Constitution and in strict subordination
to its provisions: and the war should be arrested, and peace concluded,
just 80 soon as the people now in revolt will lay down their arms and
submit to the Constitution and laws of the land.

The distinctive features of the Observer are,

1. It is printed on a double sheet, 8o as to maketwo complete news-
papers, one devoted to secular and the other religious matters; and
these may be separated so as to make two complete journals, while
the price for both is no greater than is charged for many papers
smaller than either one of the two.

2. It gives every week a complete synopsis of the most interesting
events in all the denominations, including those that are called Evan-
gelical and those that are not; as every intelligent Chris an wishes to

e well informed respecting all of them. .

3. It gtves a well-digested epitome of the News of the Day, Forel
and Domestic, prepared with great labor and care, so that the reader
is sure to be put in possession of every event of interest and impor-
tance to the public.

The foreign correspondence of the Observer is unrivaled, and has
long commanded the admiration of intelligent men.

TERMS FOR NEW SUBSCRIBERS.,

1. To each new subscriber paying in advance $2 50 for one year, we
will send the paper and a copy of our Bible Atlas, with five Dewutitul
colored maps. .

2. To the person obtaining subscribers we will give $1 for each new
subscriber paying $2 50 in advance.

3. 'To any persou now a subscriber sending us one new subscriber
:.nd $4 we will send both gapers for one Leu

Specimen numbers of the New York Observer will be sent gratis to
any address thatmay be forwarded to us for that purpose.

he state of the country renders it important for us and esirabie

for the churches, that a new and earnest effort be made to extend the

rinciples of good government and sound religious truth into all the

amilies of the land. In every neighborhood there must be some who

do not now take a religious newspaper, and who might with a little
exertion be induced to subscribe.

SIDNEY E. MORSE, Jr., & Co.,
‘Editors and Proprietors,
tr. 37 Park Row, New York.

OLID EMERY VULCANITE.—WE ARE NOW MANU-
facturing wheeis of this remarkeble substance for cutting, grind-
ingand polishing metals, thai will outwear hundreds of the kind com-
monly used, and willdo a much greater amount of work in the same
time, and more efliciently. Allinterested can see them in operation at
our warehouse, or circulars describin%them will be furnished bymatil.
NEW YORK BELTING AND PACKING CO.,
1413 Nos. 37 and 38 Park-row, New York.

RASS LIFT AND FORCE PUMPS, SHIP PUMPS,

Steam Whistles, Gage Cocks, Oil Cups, and ever;xv;nriety Bras-

Work wed by engine buil ers, manufactured by HAYDEN, SAND
ERS & CO., 84 Beekman street, New York. 14 13%

UILD & GARRISON’S CELEBRATED STEAM
Pumps—Adapted to every variety of pumlPing. The principal
styles are the Direct Action Excelsior Steam umlgi the Enproved.
Balance Wheel Pump, Duplex Vacuum and Steam mps, and the
Water Propeller, an entirely new invention for pumping large quan-
tities at a light lift. For sale at Nos, 556 and Qk1 rst street, Willlams-
GUILD, GARRISON & CO.

bl;rgtlg. and No. 74 Beekman street, New Yor:
t
UMPS! PUMPS!! PUMP8!!!—CARY’S IMPROVED
Rotary Force Pump, unrivaled for pumping hot or cold liqtl‘llds.
Manufactured and sold bi CARY & BBAI%IE D, Brockport, N. Y
Also, sold by J. C. CARY, No. 2 Astor House, New York, 14tf

ACHINE BELTING, STEAM PACKING, ENGINE

HOSE.—The superiority of these articles, manufactured of vul-

d rubber, is ished EV?ll:g belt will be warranted superior
to leather, at one-third less price. e Steam P. i8 made in ev
variety, and warranted to stand 300 degs. of heat. The Hose never needs
oiling, and is warranted to stand any required pressure; together with
allvanetiesofrubbéradapted to mechanical pul?oaes. Directions, prices
&c,, can be obtained by mail or otherwise at our warehouse, NEW
YORK BELTING AND PACKING COMPANY.

JOHN H. CHEEVER, Treasurer,
1413 Nos. 87 and 38 Park-row New York.

LBANY IRON WORKS, TROY, N. Y.—SEMI-STEEL
Plates and Forglqu.—We are prepared to furnish forged shapes
of this approved metal, and without unnecessary delng having large
tacilities for production. Amongthe uses to which t. {s material 1s
now applied, and with great success, we name, rifled cannon for gov-
ernment use ; also rifie and musket barrel shapes, locomotive engine
tires, locomotive engine axles, straight and crapk, car axles, crank
pins, plates for locomotive fire box, flue sheets, &c. Itis peculiarly
a(‘ila;f ted for shafting, indeed, for all purposes where strength and rigid
? ities are required, its tensile strength ungmf from 90 to
18,000 1bs. to the square inch, nearly double that of the best {ron.—
Cast-steel forgings up to 1,500 1ba each, likewise furnished. Commu-
nications addressed to CéRNING. WINSLOW & CO., A. L. Works,
Troy, N. Y., will be prompl.l‘{l responded to. Parties at the West can
be su ;ilied on addressing their orders to A. S. WINSLOW, Cincin
nati, fo. ib 6m*

ACHINERY.—C. 8. HILLS, No. 12 PLATT-STREET
New York, dealer in Steam Engines, Boilers, Planers, Lathes
Chucks, Drills, Pumps ; Mortising Tenoning and Sash Machines ;
Woodworth's and Daniels’ Planers, Dick’s Punches, Presses and
Shears ; Coband Corn Mills ; Harrizon’s Grist Mills ; Johnson’s Shingle
Mills ; Belting, O1l, &e. 2¥atw

PORTABLE STEAM ENGINES—6, 8 AND 10-HQRSE
at $500, $625 and $780. For sale by 8. C. HILLS, No. 12 Platt
jtreet, New York. . 205w

But Bead)tung jur deutjhe Erjinder.
Die Unterjeidyneten.haben eine Anleitung, die Erfindern bas BVerhat-
ten angibt, um fidy thre Patente ju fidern, gcraucgegcbm, und verabol-

jen joldye gratis an biefelben, .
Griinver, welde nidt mit ter englifhen Syrade betannt find, fonnen
ifve Wiieeheilungen in ter teutiden Sprade maden. Gtigzen von Er-

fintungen mit furzen, beutlid) gefdyriebenen Bejdyreibungen beliebe man
w averejfren an Munx & Co.,
37 Part Row, New-Yor!,
uf ber Office wird deut{d aefvroden,

Dafelbft ift au Haben :

D te Yatent-Gejele der Jereinigten Staaten,

nebl den Regeln und ter Gefdyaftsortnung ter Pafent-Office und Anlei -

tungen fir den Grfinder, um fidy Patente u fidern, in ten Ber. St. jo-

wobl al8 in Europa, . Ferner Yusrige aus ten Patent-Gefepen fremder

Lander und darauf bejigtide atl)fcg¢ e; gbenfalls niaplide Winte juz

@rfinder und foidye, welche patentiven wollen. . -
Preis 20 €13., por Poit 23 Ct3.
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Mr. Fairbairn on High Pressure Steam.

At the opening of the Liverpool School of Science,
Mr. Fairbairn said :—¢ As a laborer in the field of
science, more particularly practical science, I am sure
you will allow me to give you a few examples of the
great advantages which the industrial arts receive
from the exact sciences, and particularly from those
constructions which are of much greater advantage to
the industry and property of the community. With
regard to steam I am quite sure every person here

present, must be aware of the very great advantages |

of that source of power, that immense power we see
daily before us; and if we look back to the days
since James Watt lived, to the present time, every-
body will be convinced of the great improvements
that have taken place by the application of science to
that particular element. I recollect well, in the
early part of my own history, that the steam engine
never worked above 7 bs to 8 bs upon the square inch ;
it thenreached 20 s, then 560 bs. But now if we look
at the locomotive engine, the pressure is upwards of
150 s and even 200 bs, upon the square inch. This
is a great advantage, and if we may judge by the
great improvements which are taking place with re-
gard to the steam engine, the locomotive as well as
the condensing engine, I am inclined to think that
we are not by any means arrived at the full economy
of the production of steam in this country and all
other countries. Instead of working at the rate of
200 s upon the square inch, I think it is very likely
that it will reach 500 bs.”” Mr. Fairbairn said he
would next allude to the application of iron to all
the purposes of the industrial arts. That application
was, he said, by no means limited, and it would con-
tinue to extend. He instanced the construction of
the Conway and Britannia bridges in proof of the
principle of construction by experimental research.
He had every confidence that the institution which
they had inaugurated would be highly productive,
and prove of benefit to the people of Liverpool, and

to the rising generation, and that it would add to|.

our knowledge of science.

Smoke House—How it 8hould be Built.

A smoke house should be square, its size varying
from four to eight feet in diameter, according to the
quantity of meat required to be smoked; the lower
portion to the hight of five feet should be of brick,

better flavor from hard than from the soft woods,
while the amount of creosote, which is the preserva-
tive property, will be the same.

Improved Armor for Ships.
On pages 266 and 267 of the current volume of the
ScrenTIFIC AMERICAN we gave an illustration of J. F.
Winslow’s mode of constructing iron-plated ships
and securing the armor upon their sides. We now
present an illustration of an improvement upon the
plan made by the same inventor, who claims, as one of
the advantages of his principle of armor construction,
that it admits of various modifications.
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Fig. 1 represents a portion of the transverse section
of the vessel, showing the armor attached. C C
shows the internal and external planking of the ves-
sel ; A A A AA A represent a series of rolled chairs
from 12 to 20 feet long, and 5 inches broad. The form
of these chairs, A, admits of their lapping and form_
ing a continuous sheet next to the hull or sides of th
vessel, of any desired thickness not exceeding 1
inches. The chairs, are held together by spikes any
the through bolts, S, which bolts, passing throug,
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The object of having these narrow bars and -ehairs
is to obviate the necessity of tonguing and grooving
plates, and it will readily suggest itself that these
narrow chairs and bars will accommodate their forms
to the most difficult curves in the hull of a vessel,
and in cases of repair can be removed at comparatively
little cost.

This plan is as novel as it is ingenious and facile
of attachment, and not least among its recommenda-
tions ranks economy of construction. Measures have
been taken to secure it by Letters Patent.

IN an address delivered recently before the Glasgow,
(Scotland) Philosophical Society, Dr. Taylor suggested
the use of the electric light for coal mines, so as to
avoid the danger of explosion from fire damp with
miners’ common lamps. He proposed that the light
be contained in sealed glass tubes hung from the roof
of the mine, and that the current should be obtained
from a Rubmkorff coil.

OF THE

SCIENTIFIC AMERICAN.

THE BEST MECHANICAL PAPER IN THE WORLD

SEVENTEENTH YEAR.
VOLUME V.—NEW SERIES.

A .new volume of this widely circulated paper commeneed on the
6th of July. Every number contains sixteen pages of useful informa-
tion, and from five to ten original engravings of new inventions.and
discoveries, all of which are prepared expressly forits columns.

The SCIENTIFIC AMERICAN is devoted to theinterests ot Popular
Scf , the Mechanic Arts, Manufactures, Inv Agri e,
Commerce and the Industrial Pursuits generally, and is valuable and
instructive not only in the Workshop and Manufactory, but also in the
Household, the Library and the Reading Room,

The SCIENTIFIC AMERICAN has the reputation, at home and
abroad, of being the best weekly publi devoted to h 1 and
industrial pursuits now p d, and thep are determined
tokeep up the reputation they have earned during the SIXYERX YEARS
they have been ted with its p th

To the Mechanic and Manyfacturer !

No person engaged in any of the mechanical pursuits should think of
doing without the ScIENTIFIC AMERICAN. It costs but four cents per
week ; every number contains from six to ten engravings of new ma-
chines and inventions, which cannot be found in any other publication.
It is an established rule of the publishers to insert none but original en-
gravings, andthose of the first-class in theart, drawn and engraved by
experienced persons under their own supervision.

To the Inventor !

The SCIENTIFIC AMERICAN is indispensable to everyinventor, as
it not only {llustrated descrip of nearly all the bestinven-
tions as they come out, but each number contains an Official List of the
Claims of all the Patents issued from the United States Patent Office
during the week previous ; thus giving a correct history of the progres,
of in in this country. We are also receiving, every week

the best scientific journalsofGreat Britain,France,and Gemmy i thus
lacing in our p all that is t piring in h
nnd art in these old eountrlu. We shall continue to transfer to our

WINSLOW'S IMPROVED ARMOR FOR SHIPS,

with a door lined with sheet iron. This part may
serve both as an ashhouse and as the proper place
for the fire to furnish the smoke. Fire should be
placed in the middle and covered with the material to
be burned, so that the mass, being surrounded by
ashes, may maintain the ignition for a long time, giv-
ing off the smoke with regularity. The upper part
may be wood, and the separation from the lower part
by joists, covered with scantling, so as to leave spaces
averaging three inches in diameter, for the ascent of
the smoke. The hight of this upper portion may be
four feet, beside the ascent of the roof, and should be
furnished with a door that may be locked, so that the
door to the lower portion will not give ingress to the
meat room. This separation between the two por-
tions will catch any piece of meat which may acci.
dentally fall, while the lower portion need not be
locked, so as to enablg the frequent removal of ashes
from the house, and the proper attention to the fire
to be more readily performed. Sawdust placed over
a few ignited coals, will furnish the necessary material
for smoking the meat. The sawdust, however,
should be from such wood as is most free from resin-
ous matter ; the pyroligenous acid evaporated is of a

both parts or lapped part of the chairs, and through
to the inside of the vessel, are then secured by nut
and screw, N. 'These spikes and through bolts may
be alternate or in any other relative position to meet
the exigency. These chairs, A, are armed with a
tongue, D, also a rolled portion of the chair; and
between these tongues are placed the bars, B. The
angles or sharp corners being removed in the process
of volling to form a countersink to be filled by setting
over that portion of the tongue which protrudes be-
yond the plane, as shown respectively in the stages
12 38 and 4; 1 and 2 show the bar between tw#o
tongues, V-shaped at the end, also formed in the
rollers ; 3 shows the tongue flanched over and filling
the countersink, and 4 56 and 6 show the finished
stage. In addition to this rivetsecurement the bolts,
P, are introduced every 6 or 7 lineal feetapart. These
bolts pass through to the inside of the vessel and are
secured with nut and screw, as shown.

Fig. 2 represents an external view ~of the armor
when complete. The holes, X, represent the points
through the chair, A, to receive the spikes and bolts,
and P P represent the points to receive the counter-
sunk bolts, P, (Fig. 1).
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tracts from these journals of whatever we may deem
of interest to our readers.

Chemists, Architects, Millwrights and Farmers !

The SCIENTIFIC AMERICAN will be found a most useful journal
tothem. Allthe new discoveries in the science ofchemistry are given
in its columns, and the interests of the architect and carpenter are not
overlooked ; all the new inventions and discoveries appertaining to
these pursuits being published from week to week. Useful and practi-
cal information pertaining to the interestsof millwrights and mill-
owners will be found published in the SCIENTIFIC AMERICAN.which in-
formation they cannot possibly obtain from any other source. S8ubjects
in which plantersand farmers are interested will be found discussed in
the SCIENTIFIO AMERICAN ; mostof the impr ts in agri
ymplements being illustrated in its columns.
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To mail subscribers:—Two Dollars a Year, or One Dollar for six
months. One Dollar pays for one complete volume of 416 pages; two
volumes comprise one year. The volumgl commence on the first of
JANUARY and JULY

CLUB RATES.
Five Copies, for 81 Months..........cceecescercnscnses (7Y
Ten Coplies, for 8ix Months..... ceesstesttnticnnne 88
Ten Coples, for Twelve Months........c.ceeeseeeee veees $15
Fifteen Copies, for Twelve Months.... .63%
Twenty Copies, for Twelve Months......cccoceeeerenesd 338

For all clubs of Twenty and over, the yearly subscription is only $1.40
Names can be sent in at different times and from different Post-officer.
8pecimen copies will be sent gratis to any part of the country.

‘Western and Canadian money or Post-office stamps taken at par for
subscriptions. Canadian subscribers will please to remit 25 cents
extra on each year’s subscription to pre-pay postage.
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