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NEW SERIES.

Improved Windmill and
Motive Power.

One of the great forces
nature furnished to man
without any expense, and
in limitless abundance, is
the power of the wind. In
the vast labor of transport-
ing the surplus products of
one country to another,
this power is very exten-
sively employed, and it
hasbeen used to a consider-
able extent for grinding
corn, and other purposes
requiring the operations
of machinery. Its great
unsteadiness, however, is
causing it to be rapidly su-
perseded for such purposes
by steam and other con-
stant powers.

Many efforts have been
made to obtain a steady
power from the wind by
storing the surplus when
the wind is strong to be
used when it dies away.
One of the latest and sim-
plest of these is illustrated
in the accompanying en-
graving. A windwheel is
employed to raise a quan-
tity of stone or iron balls,
and then these balls are
allowed to fall into buck-
ets upon one side of a
wheel, causing the wheel
to rotate on the plan of a
treadwheel, and thus to
drive the machine. The
vertical shaft, A, of the
windwheel is connected by
bevel gears with the hori-
zontal pulley, B, which car-
ries the endless belt, C.
This belt is furnished with
hooks or fingers, which
pick up the balls, D D D,
as they come from the bot-
tom of the wheel, and carry
them up to the troughs,
E E, above the wheel. To
enable the troughs to hold
a large number of balls,
they are extended back and
forth across the frame of

the mill, as shown, and are -

glightly inclined down-
ward, to cause the balls to
feed forward to the wheel
by their own gravity.

The vesgels or sails, F
F, of the windwheel are
hung at their upper edges
upon the rods, G &, so
that their lower edges may
swing against the sides or
the arms, H H. It will be

geen that from whatever point of the compass the
wind may blow, the wheel is always carried around in
he same direction. When one sail is turned down
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would cause the sail to
offer some resistance to
the motion, but by means
of arms, which are secured
rigidly to the rods, G G.
There is one of these arms
opposite to each sail, and
as one sail is turned down
it rotates the rod, turning
the opposite sail up by
means of the rod against
which it rests.

The velocity of the mo-
tion is regulated by means
of the weights, I I, which
are suspended by hinged
rods from the ends of the
arms, and connected with
the sails by lines, J J, that
pass over pulleys at the
inner ends of the arms.
As the rapidity of the mo-
tion increases the weights
are thrown outward by
centrifugal force, drawing
the sails inward toward the
center of the wheel, and
thus  diminishing their
power. As the motion
slackens the weights, J J,
fall, and the sail is drawn
outward along the arms
by the smaller countet
weights, K K. The motion
may be still more accurate-
ly governed by means of a
pendulum and escapement,
as represented in the en-
graving.

Patents for this inven-
tion were granted through
the Scientific American
Patent Agency, March 25
and August 27, 1861, and
further information in re-
lation to it may be obtained
by addressing the inven-
tor, A. Giraudat, at No. 45
East Fifteenth street, New
York.

P

THE common lumber re-
ceived at Detroit, is mostly
shipped to the northern
lake ports of Ohio, from
which it is distributed over
the whole state. The
amount thus annually
shipped is about sixty mil-
lion feet, leaving a surplus
on hand to beconsumedin
the city and adjoining
country of ten million
feet. Besides the lumber
sent to eastern markets
and the lake ports, a large
amount is shipped into
the country by rail, by
way of the Michigan Cen-

against the arm the sail upon the opposite side of | tral and Michigan Southrn railroads. The cfty of
the wheel is turned up into an exactly horizontal | Chicago, however, far exceeeds Detroitin the quantity
position, not merely by the force of the wind, which | of lumber which it exports.
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NOTES ON MILITARY AND NAVAL AFFAIRS.

A meeting has been called in Memphis ¢ to devise
measures to repel the invader whenever he appears.’’
We suppose that the meeting passed a resolution that
the invader should be expelled, which is an easy way
of getting rid of him.

Small change is so scarce in Memphis that at a
meeting of the merchants of that city a resolution
was adopted recommending the banks to cut their
bills into fractional parts, in order to supply the want.

The planters on the seaboard, since Commodore
Dupont appeared to them, seem to have lost all con-
fidence in their seacoast defences, and, reports say,
have commenced to destroy their crops of cotton and
rice, by the application of the flaming torch, for fear
that it may fall into the hands of the enemy. Many
of the plantations on North Edisto and the neighbor-
hood elsewhere on the coast of South Carolina are
one sheet of flame and smoke. If this be true it will
hurt Jeff’s Treasury bonds, as they are issued on the
cotton basis. We don’t believe all the stories we see
in the newspapers.

The people of the amiable city of Memphis are
getting scared. They are expecting a formidable ex-
pedition down the Mississippi, and that ¢“a great bat-
tle will soon be fought at Columbus, and if over-
powered Memphis will fall into the hands of the Feder-
als unless Alabama, Mississippi and Louisiana help.”’
The secessionists of Memphis did everything in their
power to bring on the war, and if they feel the
weight of its blows it will be no more than stern jus-
tice. Gen. Pillow told them at the outset that Mem-
phis was safe, and urged the war upon Kentucky.

The third stone fleet is soon to sail from New York.
It will carry over 6,000 tuns of stone, to be sunk in
the channel between Morris and Sullivan islands, in
Charleston harbor, and in the Stone Breach and other
inlets running into the harbor.

An immense business is transacted in the Quarter-
master’s Department in Cincinnati. Directly and in-
directly not less than 25,000 persons are employed in
the manufacture of clothing, camp equipage, trans-
portation, &c. The Quartermaster states that during
the past four weeks he has paid out two millions of
dollars, and that he has heavy payments now to
make.

When some person, the other day, called General
Buell’s attention to the telegraphic statement that
Jeff Davis’s Congress had determined to transfer
their ¢“capital’”’ from Richmond to Nashville, he
seemed tickled at such presumption, and replied,
“ That’s where we are going.”’

A large pile of several thousand bricks provided in
Boston for Geen. Butler’s expedition shows that some-
thing more substantial than wood will be used in the
construction of the building necessary for the use of
the soldier, and will obviate the necessity for such
¢ underground ’’ fireplaces as are common in the army
of the Potomac.

A correspondent writing from Paducah, Ky., says
“the first thing that arrests the attention of a
stranger on his arrival is the great number of busi-
ness houses that are closed. There are no bills on
them, with the usual inscription, ¢ To let,”’” but the
entire city presents the appearance of a place that has
been abandoned, and is fast becoming the habitation
of owls and bats. Another feature, equally striking,
is the almost entire absence of women and children in
the streets. I have walked through all the principal
streets in the suburbs, and I believe it would be safe
to say that four-fifths of the dwellings are deserted.
Many of them look as though their occupants had
been invited out to dine with a friend, and found the
entertainment so pleasant that they forgot to return.’”
This place was ruled by secessionists before Gen.
Grant’s forces took possession of the town.

A citizen of Meadville, Pa., has invented a bomb-
shell to contain a half gallon of rock oil, which will
ignite when the shell explodes and scatter fire and
death wherever it strikes. Seceshers will go on their
long journey with their boots greased when these
playthings fly among them.

A report from Memphis, Tenn., via Cairo, states
that a fight had taken place at Morristown, East Tenn-
essee, on Sunday, the 1st of December, in which three
thousand Union troops severely whipped the seces-
sionists. It is alleged that the Union forces were led
on by Parson Brownlow, and this seems to be credited

at Washington. The Parson evidently belongs to the
fighting stock of the church militant, and seems to
have studied with effect the military career of Joshua,
Gideon and Peter, who, in one of his fighting moods,
struck off the ear of Malchus with his sword. In
this war we trust that the Parson may be able to pro-
claim with great effect that he carries the sword of
the Lord and Gideon.

The news from Port Royal is of a satisfactory char-
acter. The captured forts are generally in good con-
dition, and earthworks are in progress on other parts
of Hilton island. A temporary pier has been con-
structed for the purpose of enabling surfboats to
land the immense supplies of building material and
the materials of war, together with the supplies of
the commissary department. Boxes of dry goods, pro-
visions, stores, cannon, small arms, ammunition,
gun carriages, camp equipage, horses, lumber, bricks
and every conceivable article for the support and
maintenance of an army of fifteen thousand men were
scattered about in confusion.

In a few days, immense store houses, hundreds of
feet in length, were constructed, and detachments
from the different regiments were busy night and day
in filling them with government stores. Animmense
stable, capable of holding hundreds of horses, has
also been built. ‘A la¢ge building is going up designed
as a bakery. A substantial pier is being built, under
the superintendence of Col. Serrell of the Artizan
regiment, which command is of incalculable service
to the expedition. This pier is composed of sections
of cribs anchored by,casks and barrels filled with
sand, as there is no stone in all this region. It con-
nects with the government warehouses, and will be
extended sufficiently far into the bay to enable ves-
sels to come along side and unload.

Major Gen. Halleck has issued an important order
to his commanding officers in Missouri, directing
them to arrest and hold in confinement every one
found in arms against the government, or those who,
in any way, give aid to the enemy, and ordering that
all persons found within the lines of the army, in dis-
guise as loyal citizens, and giving information to the
enemy, and all those taken from the ranks of the
rebels in actual service, shall not be treated as priso-
ners of war, but as spies, and shall be shot. He fur-
ther orders that the Provost Marshals of St. Louis
shall take in charge the numbers of Union families
who are crowding into that city—having been plun-
dered and driven from their homes by the rebels—
and quarter them upon avowed secessionists, charg-
ing the expense of their board to them, on the ground
that, although they have not themselves plundered
and driven forth these unfortunate people, they are
giving aid and comfort to those who have done so.

A correspondent, in alluding to the unpretending
style and dress of the Vice President of the United
States, says ¢ the next plainest man of rank is Gen,
George B. McClellan. Few men can find him, and
few know him when he is found. At the best he
only wears the undress uniform of a Colonel, and his
shoulder straps—if any he wears—are covered with a
coat much worse for wear. He has no fixed location
and moves from spot tospot as duty calls. Of course,
those who have business with him know where to find
him. Not so the eager throng who wish to see the

Scott.””

We alluded in our last number to the fact that the
captain of the Confederate steamer, Nashville, had
burned the ship Harvey Birch, on her passage from
Havre to this port, taking her crew in irons, into an
English port. The London Ster in alluding to this
high-handed act says :—¢ Pirate or privateer, Conted-
erate or corsair, the steamer Nuashville now lying in
Southampton waters, is a hideous blemish upon our
nineteenth-century civilization. A wild beast or a
bird of prey isan object of dread but not of abhor-
rence. The Nashville is both—a floating den of bru-
talized human beings making destruction the imme-
diate business of their lives—the destruction of un-
armed and unoffending ships carrying on a peaceful
traffic upon the common highway of nations. If
Captain Pegram holds a commission or a letter of
marque, the law of nations—to our shame be it
said—will have nothing to say to him ; but the mor-
al sense of mankind will still pronounce his achieve-
ment an outrage on humanity. If he do not carry
either of those documents, the law of England at any
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young shoulders which bear the armor of Gen. |

rate will adjudge him guilty of a very specific offence
according to the facts stated against him and remit him
to theauthorities of the nation which he disgraces, to
be dealt with according to its laws. In either case, we
repeat, he has done a deed which should make the
ears of all men to tingle, and bring to a speedy conclu-
sion the abominable system of making war at sea
upon the persons and property of peaceful citizens.”’

A skirmish took place on the Upper Potomac on the
7th, which resulted disastrously to the secessionists.
The secessionists, with a battery of artillery and some
six hundred troops appeared opposite Dam No. 5, and
commenced shelling it with a view to its destruction.
A company of Massachusetts troops, armed with En-
field rifles, returned their fire with great effect. Sev-
eral secessionists were killed, and they abandoned
their battery, but returned on Sunday night and drew
it off. The Federal forces at that point were not suf-
ficiently strong to cross the river and seize the battery.

The steamship Africa, which arrived in this port on
the 8th, brings very important intelligence. At the
time of her sailing from Liverpool, Nov. 23d, news of
the capture of Mason and Slidell had not reached
England, but at that time it was thought the U. S.
war steamer, James Adger, then cruising in the En-
glish waters, would seize these distinguished traitors
on their way to England. Communications had
passed on the subject between the British government
and the American minister, and it was ascertained to
be the opinion of the law officers of the crown that, accord-
ing to the interpretation of the law, as laid down in former
decisions, the relations of Britain to the American belligerents
are, perhaps, suchthat there might have been fair legal grounds
for the American cruiser seizing the mail steamer as a prize,
even in British waters, if it could have been shown
that she knowingly harbored the persons and property
of enemies of the United States, in the shape of the
delegates and their dispatches.

The Map of our States to be Altered.

The Secretary of War in his recent report to Con-
gress proposes as a measure of protection to the Fed-
eral Capital a reconstruction of the boundaries of the
States of Delaware, Maryland and Virginia. Wisdom
and true statesmanship, he says, would dictate that
the seat of the national government, for all timeto
come, should be placed beyond reasonable danger of
seizure by enemies within, as well as from capture by
foes from without. By agreement between the States
named, such as was effected, for similar purposes, by
Michigan and Ohio, and by Missouri and Iowa, their
boundaries could be so changed as to render the capi-
tal more remote than at present from the influence of
State governments which have arrayed themselvesin
rebellion against the Federal authority. To this end,
the limits of Virginia might be so altered as to make
her boundaries consist of the Blue Ridge on the East
and Pennsylvania on the North, leaving those on the
South and West as at present. By this arrangement,
two counties of Maryland (Alleghany and Washing-
ton) would be transferred to the jurisdiction of Vir-
ginia. All that portion of Virginia which lies be-
tween the Blue Ridge and Chesapeake Bay could then
beadded to Maryland, while that portion of the pe-
ninsula between the waters of the Chesapeake and the
Atlantic, now jointly held by Maryland and Virginia,
could be incorporated into the State of Delaware. A
reference to the map will show that these aregreat
natural boundaries, which for all time tocome would
serve to mark the limits of these States.

To make the protection of the capital complete, in
consideration of the large accession of territory which
Maryland would receive under the arrangement pro-
posed, it would be necessary that that State should
consent so to modify her constitution as to limit the
basis of her representation to her white population.

In this connection, it would be the part of wisdom
to reannex to the District of Columbia that portion
of its original limits which, by act of Congress, was
retroceded to the State of Virginia.

The alteration proposed by the Secretary of War is
a very shrewd measure, and seems to be perfectly
feasible. It would wipe from the map all Eastern Vir-
ginia by attaching it to Maryland, leaving the State of
Virginia most of the Blue Ridge. Delaware and Ma-
ryland would both be much enlarged by the project.

TuE value of domestic products from New York for
nine months commencing the first of January last

amounts to $90,061,000 against $63,528,000 in 1860.
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REPORT ON IRON-CLAD WAR VESSELS.

In accordance with an order of Congress, the Secre-
tary of the Navy appointed, on the 8th of August
last, a Board of officers to investigate plans for the
building of iron-clad vessels designed for naval uses.
The Board consisted of Commodores J. Smith, H.
Paulding, and Captain C. H. Davies. These naval
authorities have made their reports, and as a whole it
dces not seem to be favorable to this class of war
ships. It is admitted that a wooden frigate would be
no maich for an iron-plated ship in a close encounter,
but the enormous load of iron which the latter
must carry, thus requiring much more powerful en-
gines, and involving a vastly greater cost in construc-
tion rcnders their adoption for sea vessels inexpedient
for our navy at present. For river and harbor ser-
vice, iron-clad vessels of light draught, serving for
floating batteries, are held to be useful, especially for
cruising in the inlets and rivers in the sccession
States. Thereport expresses a decided opinion that
¢“no ship or floating battery, however heavily she
may be plated, can cope successfully with a properly
constructed fortification of masonry.”” We suppose
this is a very safe conclusion, as afort may be covered
with much thicker iron plates than any vessel can
sustain and float. But then it is also certain that an
iron-clad vessel can pass many forts without receiving
any injury, in situations where wooden ships would
be battered to pieces.

No less than 17 plans and propositions for building
iron-clad vessels were submitted to the Board, but of
these three were recommended, namely, those of J.
Ericsson, New York, (which has been described in
our columns), Bushnell & Co., New Haven, Conn.,
and Merrick & Son, Philadelphia. The ccst of con-
structing these three vessels is to be $1,290,210.
This comes within the sum ($1,500,000) appropria-
ted by Congress for that purpose. The Ericsson iron-
clad vessel is considered a good plan for a floating
battery, as it is designed to be shot and shell proof.
The cost is to be $275,000, and to be built in 100 days
after contract. Tunn:age, 1,265 tuns, draft of water,
10 feet, speed, 9 miles per hour.

Merrick & Son’s vessel is to be built of woodand iron
combined. Length, 220 feet ; breadth of beam, 60
feet ; depth of hold, 23 feet ; draft of water, 13 feet;
displacement, 3,296 tuns ; speed, 93 knots per hour.
Price, $780,000 ; time in building, 9 months. The
plates are to be4} inches thick, 15 feet long, and 36
inchesbroad.

Bushnell’s vessel is to be on the rail and plate
principle. Length, 180 feet ; breadth,———; depth
of hold, 12 feet 8 inches ; draft of water, 10 feet ;
speed 12 knots per hour ; displacement not obtained.
Price, $235,250 ; to be built in four months.

An appropriation of $10,000 is recommended for
experimenting with iron plates, and it is asserted
that 4}-inch plates are the heaviest armor a sea-
going vessel can safely carry. This is a different con-
clusion from English naval authorities, who intend to
use five and six-inch plates, we understand, in their
new iron frigates. The above vessels are now being
constructed, and the Navy Department has invited
proposals for furnishing and fitting rolled iron plates
4% inches in thickness, 33 inches in width, and 15}
feet in length, for clothing a number of wooden ves-
sels. As ourreaders have already been informed, the
Stevens Battery is referred to a special committee
which is now engaged in examining it and the sub-
ject will probably soon come up in Congress.

REPORT OF THE SECRETARY OF THE TREASURY.

The most important subject in relation to the war
is the condition of the Treasury. So long as we can
raise money we can carry on the war, but if the funds
should fail we should be reduced to the humiliation
of a disgraceful peace with the rebels. The report of
S. P. Chase, Secretary of the Treasury of the United
States, just submitted to the first regular session of the
XXXVIIth Congress, deals with incomparably larger
sums than any of its predecessors. The accounts of our
treasury are made up to the 30th of June in each
year, and, consequently, this report is made in the
middle of the fiscal year, with the returns, however,
from only one quarter as data for the estimates. These
data show so much more serious interference of the
war with our imports from foreign contries than was
anticipated, that the Secretary is compelled to reduce

his estimates considerably below those submitted to
Congress at the extra session. The estimated receipts
for the year from sources other than loans are now as
follows :—

From duties on imports........ .....
From lands and miscellaneous sources ..
Fromdirecttax.........cooviiiiin.

..$32,198,602 55
2,354,062 89
20,000,000 00

Total FEVenUe. .« evvnereneneneernnnn $54,552,665 44

This is less by $25,447,334 56 than the estimate of
July. The estimated expenditures for the year are
$543,406,422 06. Nearlyall of this sum is to be pro-
vided for by loans; of these all but 200,000,000 are
already authorized and 197,000,000 are negotiated.

The Secretary, as usual, submits his estimates for
the following year. In relation to this he says:—

ESTIMATES FOR THE FISCAL YEAR 1863.

For the fiscal year 1863, coramencing on the 1lst of
July, 1862, and ending on the 30th June, 1863, nore-
liable estimates can be made. It is earnestly to be
hoped, and in the judgment of the Secretary not
without sufficient grounds, that the present war may
be brought to an auspicious termination before mid-
summer. Inthat event the provision of revenue by
taxation which he has recommended will amply suffice
for all financial exigencies without resort to additional
loans ; and rfot only so, but will enable the govern-
ment to begin at once the reduction of the existing
debt.

It is the part of wisdom, however, to be prepared
for all eventualities, and the Secretary, therefore,
submits the estimates of the various departments for
the fiscal year 1863, based on the supposed continu-
ance of the war, as follows :—

The estimated expenditures are :—

For the civil list, including foreign inter-
course and miscellaneous expenses other

than on account of the public debt....... $23,086,971 23
For the Interior Department (Indians and

Pensions).... ittt 4,102,969 96
For the War Department.................. 360,159 986 61

For the Navy Department................. 45,164,994 18
For the public debt :—
Redemption................... $2,883,364 11
Interest ondebt contracted be-
foreJuly 1,1862............ 29,932,696 42
Interest on debt to be contract-
ed after July 1, 1862........ 10,000,000 00
———— 42,816,330 53

Making an aggregate of estimated expendi-
turesof..... ... 475,331,245 51
On the other hand the estimated receipts
are :—
From customs, lands and ordi-
NAry SOUICeS. .....ccvuven.s $45,800,000 00
From directtax............... 20,000,000 00
From internal duties, includ-
ing income tax.............. 30,000,000 00

The whole amount required from loans may, there-

fore, be thus stated :—

For the year 1862, under existing laws..... $75,449,675 00
For the fiscal year 1862, under laws to be

enacted. ......ooiiiiiiiiii i 200,000,000 00
For the fiscal year 1863, also under laws to

be enacted..........oooiiiiiiiiiii, 379,631,245 51
Making an aggregate of.................. $6€4,?80_,§0“5h1

The total may be stated in round numbers at
$650,000,000.

THE PUBLIC DEBT.

It only remains, in order to complete the view of
the financial situation, to submit a statement of the
public debt as it was on the 1st day of July, 1860 and
1861, and will be, according to theestimates now pre-
sented, at the Same date in each of the years 1862
and 1863.

The statement, in brief, is as follows :—

On the first day of July, 1860, the public
debt was.......cooiiiiiiiiin cia L
On the first day of July, 1861, the public
debt was.............. il
On the first day of July, 1862, the public
debtwill be..........oooviiiiiiiii... 517,372,802 93
On the first day of July, 1863, the public
debt will be.........ooiiii 897,372,802 93
To facilitate the negotiation of the large loans

which are to be offered, Secretary Chase proposes a
scheme for remodeling the bank note circulation of
the country. It is essentially the application of the
New York bank system to the whole country. By
the law of this State no bank going into operation is
allowed to issue notes for circulation unless security
for their redemption is deposited with the proper offi-
cers. The securities usually deposited are State stocks,
and as these draw interest, while interest is also ob-
tained on the notes of merchants received in exchange
for the bills, the bank gets double interest on that

$64,769,703 08
90,867,828 68
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portion of its capital thus invested. This plan has
worked well in this State, giving asafe currency and
creating a large market for State stocks. In Illinois
where the same system was tried, the banks generally
bought the stocks of Southern States, and when the
rebellion broke out these became unsaleable, rendering
the redemption impossible, and utterly destroying
the money in circulation. Mr. Chase proposes that the
banks shall be offered United States stocks in place of
State stocks, the stocks to be paid for and then deposit-
ed as security for bills which will bear the name of the
United States,and will be receivable for all government
dues except customs; the Secretary very wisely ad-
hering to the safe system of conducting the opera-
tions of the Treasury in gold and silver.

Army Machine Work.

The Worcester Spy states that several concerns in
that city are now engaged on heavy contracts for fur-
nishing machinery for the manufacture of firearms to
the U. S. Armory in Springfield, Burnside Rifle Com-
pany in Providence, Mr. Colt in Hartford, and for
various other parties having contracts with the gov-
ernment, and for the navy yards, &c.

It says :—¢ The establishment of Fox & Mayo, long
known as “Fox’s Mills,”” is employing over 200
hands on a contract just completed for the manufac-
ture, during the next four months, of 200,000 yards
of sky-blue kerseys.

Mr. George Crompton’s loom works have been run-
ning both night and day for the last two months
making looms for weaving blankets in woolen mills.
He is also building machinery for stocking guns. He
employs about 100 hands.

Mr. Nathan Washburn, at his iron works, is mak-
ing five tuns of rifle-barrel iron per day for the
Springfield armory, on alarge contract. In addition
to this, he has contracted to furnish 150,000 musket
barrels for parties outside the government. He em-
ploys 200 hands.

Osgood Bradley, car manufacturer, has been unusu-
ally full of work for the past two months, with some
110 hands, on a contract for making 55 six-pound gun
carriages, 50 forges and 105 limbers for the govern-
ment. One limber goes with each carriage and each
forge, to carry the tools, ammunition, &c.

Mr. L. W. Pond has just completed, at the estab-
lishment of Goddard, Rice & Co., the manufacture of
a battery of twenty light rifled cannon, of hisinven-
tion, called the Ellsworth gun. It is a breech-load-
ing rifled gun, four feet long, six inches in diameter
at the breech, and three and a half at the muzzle,
with a one and a half inch bore, carrying a chilled
iron conical ball weighing eighteen ounces, which it
will throw three miles. The weight of each gun,
carriage and all, is 450 ibs., and the cost $350.—
These have been sent to Washington.

The armory establishment of Allen & Whiduck em-
ploys 200 hands.”’

War Manufacturing Items.

A new steam engine of 70-horse power has been
placed in the United States armory at Springfield,
Mass., to afford additional power in the manufacture
of army muskets.

The Bellknap Mills, at Laconia, N. H., are engaged
in the manufacture of mittens for the army. They
are made upon knitting machines, and 200 females
are employed in attending them.

G. D. Cook & Co., of New Haven, Conn., have
large contracts for making the carriages for batteries,
also knapsacks and haversacks. They employ 450
operatives on army work.

The Colt’s Firearm Company, at Hartford, Conn.,
employ 2,000 men in making revolvers.

S. Dean, Son & Co., of Newark, Del., have a con-
tract for manufacturing 400,000 yards of army cloth
and 200,000 blankets.

Messrs. Mills & Kershaw, of Philadelphia, are run-
ning their factory night and day, making blue ker-
seys at the rate of 6,000 yards weekly, for the army.

Messrs. Mansfields, of South Braintree, Mass., are
making a pontoon train similar to that used in the
French army. It is to consist of 64 flat-bottomed
boats, to be connected together by chains in forming
floating bridges.

THE California Farmer states that the wool clip for
the present year in that State will not fall much short
of four million pounds.
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THE GEOLOGICAL HISTORY OF NORTH AMERICA.

BY DR. STEVENS.

Fifth Lecture.

The subject for the evening is one of the most in-
teresting and exciting in the whole range of geolog-
ical studies. That the North American continent,
over a large portion of it, should have been populated
with lizards of the most enormous dimensions, while
the oceans and lagoons were vexed with similar mon-
sters, might well excite our wonder and raise a doubt
as to the genuinenese of our deductions from paleon-
tological data.

In the reptilian age, the United States, as repre-
sented upon this map, had assumed a contour some-
what similar to its present coast outline, save that the
islandsalong its seaboard and the peninsula of Flori-
da were not then in existence. The strata of rock
which compose the system or group known as therep-
tilian, commence at Martha’s Vineyard, and extend
in a narrow belt to New Jersey, then rapidly increas-
ing in width, they stretch across this latter State and
all the Atlantic States to Georgia, thence broadly
across the Gulf States into the Indian country, and
the wide savannas of the interior of the continent,
through Kansas, Nebraska, the Red River of the
North to the Saskatchewan, and probably to the north
as far as the continent extends, again west of the
Rocky Mountains, filling up the great interior basin
of Utah, reaching into California and southwardsinto
Mexico.

The Gulf of Mexico, you perceive is much larger
than at the present. Thereis no peninsula of Flori-
da. The delta of the Mississippi must have been as
high up as Memphis if this river was then in exist-
ence. We suppose that it was, for at the closc of the
carboniferous age, and before the age under discussion
this evening, the Apalachian mountain ranges had
been elevated, and drainage of the continent must
have been effected by a riversystem, much as at the
present time. The high plateaus of the carbonifer-
ous were cut through by the Ohio and its affluents,
on the west, the Potomac, Susquehanna, and Dela-
ware on the east, while the valley of the Hudson,
was filled by an estuary of the ocean extending by
Lake George and Lake Champlain, into Canada, to
meet with another estuary filling the valley of the
St. Lawrence.

About the middle of this age the valley of the
Farmington river, Connecticut, in part the Connecti-
cut above Middletown to the Vermont line, and the
New Haven valley up to the Farmington, was also an
arm of the sea, in which the red sandstones were
laid down, and on the shores of this estuary walked

those strange animals revealed only to us by their
“ Footprints on the sand,”

and pictured in our imaginations as birds of gigan-
tic hight, kangaroos of enormous dimensions, batra-
chians of fabulous proportions, and unknown beasts
of such strange pedal extremities that comparative
anatomy knows not where to find their living ana-
logues.

If some sporting cockney, some city Nimrod, should
enjoy a hunting season in the green woods of New
Jersey, and return bearing with him as a trophy of
his prowess a land lizard the size of a small elephant,
which he had successfully bagged—the monster not
bagging him —we should all be astonished at this
modern wonder of the world ; Barnum would be on
the qui vive, neither sleeping nor resting until it re-
posed by the side of his whale and riverhorse. Doc-
tor Leidy made an incursion into the cemeteries of
the dead of this era, in this State, and exhumed from
the marl beds the entire skeleton of one of these
strange and extinct animals. So accustomed are we
to these feats of these resurrectionists and the wonder-
ful discoveries they bring to light, we cease to marvel,
and with all the composure of modern science pro-
ceed to arrange tBem in their proper position and as-
sign them their appropriate niche in the grand mau-
soleum of the ancient dead.

The valleys of the Deep and Dan rivers of North
Carolina, were also filled with these red sandstones,
and the tale they tell is of birds allied to the ostrich,
roaming over the sands of the pine-wood State ; of
vegetable lizards feeding on the zamites and cycaides,
plants found now only in Australia and the hot cli-
mates of the globe. And what is still more signifi-
cant, they tell of marsupial animals, of which the

oppossum is now our only representative in the United
States, sporting in the evening twilight and moon-
shiny nights, feeding upon the fruit-bearing trees
which, in this age, began to adorn the forests of
America and enrich them with their luscious produc-
tions, thus giving a double promise of higher order
in the vegetable kingdom, to be introduced into the
‘“new carth’’ to be created in the succeeding age, and
new and higher types of animal life, to enter upon
and enjoy the full fruition of the prophecy.

While the woods and waters of the North were thus
strangely tenanted, the savannas and lagoons of the
South had, too, their monstrous saurians and crocko-
diles, and the waters of Alabama were vexed with the
zeugladon, an animal allied both to the lizard and the
whale, and rivaling the largest spermaceti whale in
length and largeness of its dimensions. A botanical
rambler in the woods peopled by these strange rep-
tiles, would have had his senses regaled by spicy
breezes from groves of cinnamon and the tulip tree,
while fruits of the fig, persimmon and pawpawwould
have melted with lusciousness upon his tongue, and
satisfied his appetite. He could have gathered nuts
from the chesnut, medicines from the willow, poplar
and cedar. At night he could have spread his couch
with branches of the spruce and made his siesta by
day under the shade of the oak or elm as his fancy
might choose.

The economic minerals of this age are mainly the
coal of Richmond, Va., and of Deep and Dan rivers,
North Carolina. The copper and lead ores of Perkio-
men, Pa., and Belvidere, N. J., but in general the
copper ores are not reliable. Iron ore, as hematite
and bog ore, has been found in the Atlantic and Gulf
States. The lime rocks of this age in Mexico and
South America are silver-bearing. The lignite beds
(coal), of the Rocky Mountains and Pacific coasts be-
long also to thisage. The fertilizing green sand marls
of New Jersey, Alabama, Mississippi and Tennessee,
are the peculiar minerals of the cretaceous period.
The rich colored fire stones of Connecticut and New
Jersey are from the rocks of this age.

SCISSOR NIPPERS.

Combined tools and instruments have of late years
received more attention than formerly, and they are
yet destined to receive more attention still. A single
instrument, possessing more than one function, when
equally simple in con-
struction, is far more con-
venient than one which
can only be used to per-
form a single operation.
The accompanying en-
graving represents a pair
of scissors with the points
of the blades formed into
nippers, thus combining a cutting and grasping in-
strument in one. For cutting cloth, pulling out
the ends of thread in cloth, &c., its objects and aims
will be readily understood. Patented by H. D. Wal-
cott, Boston, Mass., March 13, 1860.

HARDENING AND TEMPERING TOOLS AND
METALS.

Number IIIL.

For tempering steel wire a patent was obtained by
H. Waterman, of Brooklyn, N. Y., in 1858, embrac-
ing the following features :—The wire to be qperated
is secured upon the circumference of a broad wheel
which is provided with a tension brake. This wheel,
with its steel wire upon it, is placed at one end of a
furnace having a hole in its wall, through which the
wire is drawn, passing through the fire, then into a
trough containing oil placed on the other side, and
from thence it passes to another reel, on which it is
wound up. This latter wheel has a screw upon its
shaft whereby it receives a lateral combined with its
rotary motion, and the wire is thus taken up spirally
without being overlaid. The fire for heating the wire
must be bright and clear, and the metal should not be
raised above a dull-red color. The tension on the
brake and take-up reel takes all the crooks out of the
wire while passing through the furnace, so that it is
wound up evenly. The wheels are now removed from
their position at the furnace, and the wire is wound
back from the take-up to the delivery wheel, and in
doing so it is passed through dry sawdust to remove
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the oil from it. After this the wire is tempered by
placing it in an oven heated from about 550° to 570°
Fah., and here it is kept moving from one reel to the
other until the desired uniform temper is secured.

An acquaintance has informed us that he has tem-
pered steel wire without first hardening it. He raised
it to a red heat in a clear fire, then plunged it into
a bath of hot oil instead of into cold oil, and then
heating it afterward to ¢ draw the temper,’”” as by
the common mode. This idea may be worthy of
more extensive application ; it is at least deserving of
further experiment.

It is now well known that better chilled surfaces of
railroad wheel tires are obtained by pouring the
molten metal into heated molds than by the old
method of pouring it into cold molds. It was at one
time supposed that in order to produce chilled iron the
molds were required to be quite cold, but the chilled
surfaces thus obtained were frequently crinkled, blis-
tered and uneven. This evil has been completely
overcome by the use of heated molds. At the Union
Wheel Foundry, Toledo, Ohio, where a great number
of railway car wheelsare cast, the molds are heated by
steam introduced from a boiler, by tubes, to themolds
on the floor of the foundry. Thisis a decided im-
provement upon the former mode of heating the chills
in an oven and then lifting them out on the floor.
Kindred results may be obtained in tempering metals
with hot instead of cold baths.

CHEMISTRY OF IRON.
Number VIII.
THE ALLOTROPIC STATE.

Of all the wonderful facts embraced in the science
of chemistry, there is none more wonderful than that
curious property which certaln substances have of
passing into an allotropic condition. Prof. Youmans
compares it to the state of a man when he is asleep.
The substance by being subjected to certain manipu-
lations, has its properties so completelychanged that
it secms to be no longer the same substance. This
property has lured some of our most eminent modern
chemists into the old dream of the alchemists, of
changing iron and other cheap metals into gold.

Perhaps the most valuable use that is made of the
power of putting substances into an allotropic state,
is in the manufacture of friction matches. Phospho-
rus takes several allotropic conditions, in one of
which it is known as red phosphorus. In this state
it does not take fire from friction, nor does it emit the
deleterious vapors which have produced such fright-
ful effects upon persons employed in match manu-
factories. The phosphorus is, accordingly, by expos-
ure to light under certain conditions, and other ma-
nipulations, passed into the allotropic condition of
red phosphorus, when it can be transported or
handled with impunity. In this stateitis used for
making matches, and it then slowly returns to its
normal condition.

By several processes iron can be thrown into an
allotropic condition, which has been called the pas-
sive state. In thisstate it is notacted upon by ni-
tricacid, and its properties vary in several particulars
from those which it ordinarily exhibits. If a piece
of iron is put into nitric acid of specific gravity of
1.8, it dissolves freely with effervescence, but if a
piece of platinum wire be placed in the acid, and
then the iron be introduced in contact with the pla-
tinum, the acid will not now act upon the iron, even
if the platinum is withdrawn. Another piece of iron
put into the acid in contact with the previous piece,
will become affected in the same way, and soon with
a third or more pieces. Another mode of making
iron passive is to oxidize one end of the piece in the
flame of alamp. It may also be effected by making
it the positive pole of a battery, by a blow, and in
other ways. A piece of passiveiron can be restored
to its normal condition by rubbing it, or by bringing
it in contact with active iron.

The allotropic state of substances isa comparative-
ly new and very inviting field for chemical research.
It is supposed by some chemists that all of the ele-
ments may be subject to this mysterious change, and
the investigation of the subject will probably yield
some very curious results.

SeNaToRs Fessenden and Trumbull have been ap-
pointed regents of the Smithsonian Institution in the
places of Senator Douglas, deceased, and Senator Ma-
son, the secessionist.
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Projectiles for Rifled Cannons.

Messrs. Epitors.—The important results, in a mil-
itary point of view, which have been obtained within
the last few years, by rifling the bore of cannon and
adapting thereto an oblong shot or shell of a cylin-
drical-conoidal form, whereby the explosive force of
the charge is made to give the projectile a very rapid
rotary motion around its axis, counteracting the ine-
qualities in the density thereof, producing a greater
precision and a more extended range, are facts famil-
iar to every one conversant with this subject. It is
not a little remarkable, however, that after the im-
provement has been for a number of years success-
fully applied to small arms, that so much time should
be allowed to elapse before its introduction into the
construction of ordnance. In fact, most practical
men, in the earlier progress of the improvement, are
said to have looked upon the application as practi-
cally impossible (vide Renwick’s ¢ Elements of Me-
chanics,”’ article *Projectiles’’). This we take as
another demonstration of the difficulties to be over-
come in the progress of improvement, early preju-
dices must be surmounted, and it is hard to divorce
those who may be wedded to their idols.

In referring to projectiles fired from rifled guns,
we wish particularly to call the attention to the con-
dition and results which pertain to the projectile from
said improvement, namely, that shol or shell thus
projected, will have its axis firmly held and preserved
parallel to the trajectory or path in which it moves
during its flight. This condition, it will be seen,
forms the basis or foundation favorable to the appli-
cation of our proposed improvements. If we assume,
for instance, the velocity of the projectile to be 1,500
per second, and the rifled twist of the bore of the gun
from which it is projected, to make one turn in ten
feet, the said projectile would make about 150 revolu-
tions per second on its axis during its flight. This
rapid gyratory motion most evidently gives the mass
of the projectile a vis viva that would require a con-
siderable disturbing force to resist and overcome it.

The range of the best constructed rifled ordnance,
at the present time, I believe, is about five miles.
Numerous devices are being made to improve the
rifling of the bore of the gun and also the expanding
appliances of the projectile adapted thereto, in order
to secure precision of flight and to extend its range.
The great resistance which it is known the atmos-
phere presents to cases of very great projectile velo-
cities, will always tend, in cases where a single pro-
jectile force is applied (as in the ordinary mode of
projection), very considerably to limit the ultimate
range, and also to reduce the force of percussion at
the intermediate points where the velocity is the
greatest. The effect of this resistance, according to
Hutton, reduces the flight of the projectile to about
one-tenth of what it would be if the atmosphere did
not interpose. The following proposed improvements
are therefore designed to be applied to projectiles so
as to compensate for the resistance of the atmosphere
during their flight, and to preserve, as far as practi-
cable, the initial velocity, and if possible to increase
and accelerate the same. For this purpose two dis-
tinct modes are suggested, which, itis belicved, may
be used separately, or the two may be combined to-
getheras hereinafter described and illustrated.

The oblong projectile, constructed with the usual
external appliances, to be firedfrom arifled gun, must
in both the modes of improvement here referred to,
be formed or constructed with a suitable cell, cham-
ber or barrel, in the tail or rear end of it, the same
being made concentric with the axisthereof. In the
first method referred {o, I propose to fill the said
chamber or barrel with rocket composition, so that
after the projectile, thus prepared, shall be discharged
from the muzzle of the gun, a new and auxiliary pro-
pelling force shall be made to act upon it, to coun-
teract, in some degree, the resistance of the atmos-
phere, and thereby to preserve the initial velocity
and force of the projectile during its flight. I have
not as yet satisfied myself as to the most appropriate
form or figure in the detail, which should be given to
said chamber or barrel to answer most advantageously

the purposes contemplated, but the general outline
thereof, it is presumed, may be sufficiently illus-
trated and explained so as to be generally under-
stood by the following diagram, Fig. 1, wherein A B
C D, represents a longitudinal section of the body of
a cylindrical-conoidal shot or shell, the external ex-
panding portion thereof being omitted in the sketch.
The chamber, E, in the head of the projectile may
contain the explosive charge of powder, balls, &c., to
be ignited by the cap on the nipple, C, when the same
strikes any object. The chamber or barrel, F, above
alluded to in the construction of the proposed projec-
tile, may contain two or more rockets, or the compo-
sition thereof, packed therein, having their vents or
chokes, terminating at G G. It will be understood

Ligl

that these vents or chokes, whether two or more in
number, must*be fermed and arranged so as to be at
equal distances apart around the exterior end of the
projectile, so as to preserve an equilibrium of action
around the axis thereof. This inclined action of the
inflamed gas on the atmosphere, to propel the shot or
shell forward in‘its course, as here suggested, cannot
sensibly be affected by the partial vacuum which is
known to exist in the rear of a projectile, when in
very rapid flight, as the action in this case would be
toward the sides of the projectile, where there must
necessarily be a full medium. Infact it will be seen
that the point proposed for the action of the inflamed
gas is such, that it must meet a volume of atmos-
pheric air pressing inward from the sides of said pro-
ectile towards its axis, to fill up and restore said void
or vacuum as the projectile advances along in its
course.

The effect of this proposed application to the pro-
jectile, when fired froma rifled gun, we think, must be
obvious, if the rifled gun, simply by the force of
the charge, can project a ball or shell, say four or five
miles, asrecent experiments at the Rip-Raps and other
places have demonstrated ; and, on the other hand,
the -ordinary military rocket (Congreve) of thirty,
forty or more pounds weight, can be projected froma
state of rest or quiescence merely by the propelling
power of the composition used therein, with a range,
it is said, of two or three thousand yards. Is it not
plain and plausible, therefore, when these twomodes
of projection shall be combined together and madeto
act simultaneously on the same projectile as here
proposed, that the result or effect thereof must be
greatly increased, and per consequence, that the shot
or shell must be sent forward in its flight with
greater force and to a greater distance than could
possibly be accomplished singly by either of the two
modes of projection. The oblique action of the in-
flamed gas, as here proposed, it is believed, would also
be efficient, in some degree, as a propelling power
whatever may be the relative velocities of the projec-
tile, and that wherewith the inflamed gas issues from
the vents. The construction of the vents or chokes,
G G, in addition to their being arranged for propell-
ing the projectile forward in its course, as above sug-
gested, may also be made toterminate at the exterior
surface of the projectile, tangentially thereto, so as
to discharge the inflamed gas, in a direction contrary
to the intended rotation of the projectile, and thereby
renew and keep up the gyratory motion of the pro-
jectile around its axis. It is suggested that probably
this mode of action might be used advantageously
with projectiles of an oblong form, fired from smooth-
bored guns, so as to give to them nearly the same ac-
curacy and range with the rifled guns.

The above embraces the first method proposed for
the improvement of projectiles. Experiments are
said to have been made to fire rockets from mortars,
howitzers, &c., but with very partial success. The
flight of rockets, even when thus projected, are very
uncertain and not to be relied upon. In thearrange-
ment above proposed the rocket principle is applied
ag an auxiliary to the mos$ approved projectile of the
present day, viz., those fired from rifled guns, and
when properly constructed and applied must certainly
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improve the range or force of projection without in
the least interfering with the accuracy thereof.
[Remainder next week.|
Cuaries Porrs, C. E.

Trenton, N. J., Dec. 2, 1861.

[We publish the above communication as it is writ-
ten, but we must inform Mr. Potts that a vacuum in
the rear of his projectile would not prevent the rocket
composition from propelling the missile forward. If
the composition were in a closed chamber, the gases
resulting from the combustion would press against
the walls of the chamber equally in all directions ;
but if an orifice is made in the rear by which the
gases may escape, the pressurein that direction is re-
moved, and as the pressure against the opposite wall
of the chamber continues, the projectile is driven for-
ward. A Barker mill or an Avery engine will runin
a vacuum.—EDS.

A New Magnetometer.

Messrs. Epitors :—On experimenting with mag-
netic needles, the common mode of testing the
strength of magnets by oscillation appeared to me
to take too much time. I therefore tried another ex-
pedient, which is so simple and yet serves its purpose
so well, that it may bear publishing.

"
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A No. 12 sewing needle is magnetized to saturation
in such a way that the point is positive and the eye
negative. To guard against rust, the needle is im-
mersed in a solution of sulphate of copper until it is
coated with a thin layer of copper. A little wooden
stand is prepared, with an upright at its back, also of
wood, about three inches high and one inch and a
half wide, and a quadrant is drawn upon the upright
in front. The needle is hung up on a fine thread of
silk or brass wire, so that its point exactly touches
the O point of the scale, and plays easily upon the
whole quadrant. In order to test the magnet its pos-
itive pole is brought to the O point. The positive
pole of the needle is repelled and the degree of de-
flection measures the strength of the magnet.

B. FinckE, M. D.

Brooklyn, Dec. 5, 1861.

Bird Tracks in the Sand.

Messrs. EpiTors :—A few days since I discovered a
very interesting leaf from the history of the past.
The page had only two characters written on it, and
yet those two characters open a wide field for contem-
plation. The facts recorded are simple, but the date
and circumstances connected therewith are obscure,
and leave a wide margin for speculation and error.
But when viewed by the light thrown on them by such
men as Hugh Miller, Hitchcock and Stevens we can
derive much satisfaction from their study.

The characters referred to are simply two bird
tracks on a red sandstone slab, from the valley of the
Connecticut river. The tracks are each about four
and a-half inches long, and indicate that the bird
must have been much larger than a turkey, with a
large, thick fleshy foot. The toes, three in number,
were about as large as a man’s thumb, with large,
hooking nails, &c.

The slab is about eighteen inches long, and the
tracks show about a 7-inch step, which, however,
judging from the size of the foot, is not a full average
one. The slabs are in relief, showing that the slab
lay directly above the original, and may be techni-
cally called a positive.

In order to receive the impressions the sand bed
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must be found in a certain condition. First, the face
of the sand must be coated with a fine thin sediment,
deposited from still water. Second, the water must
retire from the sand bed, for if the sand be operated
on by the action of the water, each returning wave
will obliterate all the impressions made during the
interval. Third, the bed must be partially dried by
direct exposure to the sun before a track could be
made to retain its perfect outline. Fourth, the water
must rise quick without rain in that locality, and flow
rapidly, filling the tracks with lively coarse sand.
Fifth, all must sink again beneath the ocean for a
long lapse of time, to go through the hardening
process.

The necessity of these conditions accounts for the
scarcity of such specimens. The fine sedimentspoken
of in the first condition forms in the stone what the
workmen in foundries call ¢ parting sand,’”” which in
this case forms a soft seam through the stone, which
readily splits and exposes the tracks to view, while
the solid and coarser grain on either side remains firm,
preserving the impression.

Thus it is that through the writing of ancient lit-
erary birds we are enabled to look old time in the face
and span a million of years. J. HArRVEY COREY.

Elizabeth, N. J., Dec. 3, 1861.

The Horsechestnut.

Mgzssrs. Eprtors :—This is a highly ornamental tree,
introduced originally from Asia. We have natives of
the same genus, if anything, more handsome than the
esculus hyppocastanum. The port, foliage and flowers
of the @sculus flava are superior to the horsechestnut,
and it is, withal, easily cultivated. But the flowers
of esculus Californica are much more beautiful than
any of the others that I have seen, and should be
introduced into our Eastern States, if for no other
reason but for their beauty and varicty.

The ungnadia speciosa of Texas, or Texan buckeye, is
said to be handsome, but I have only seen it in fruit.
In eastern Texas it grows to be quite a tree, but in
the neighborhood of El Paso and the arid mountain-
ous regions of the southwest it dwindles to a mere
shrub. The fruit and’ young leaves of esculus glabra
of Ohio are decidedly poisonous to cattle, and it is
supposed all our native species possess, in some de-
gree, the same poisonous qualities.

On the Mexican Boundary explorations some of our
men temerariously eat of the fruit of the sweet and
rather pleasant-tasted nuts of the ungnadia speciosa—
which so much resembled filberts in size and flavor
as to deceive them—upon which most alarming symp-
toms of nervous depression and precordial distress
supervened in the course of an hour thereafter. They
were relieved by active vomiting, and afterward the
free use of stimulants. 'The toxical powers of our
buckeyes are not, however, sufficiently concentrated
as to rander them dangerous, and should not prevent
their introduction as ornamentsinto our gardens and
walks.

The amylaceous or starchy principle is largely de-
veloped in all of them, and could be made a source of
profit. The horsechestnuts, especially, are used in
Switzerland to fatten sheep for mutton, the flavor of
which is said to be highly improved by them. They
are there crushed in mills similar to our cider mills,
and fed in measured proportions, otherwise sheep, it
their greediness, will injure themselves. In an eco-
nomical point of view, the horsechestnut in this coun-
try must in time become an article of importance for
the purpose of increasing our forage resources, from
the fact that cattle are as fond of them and can be
fatted by them as well as sheep.

In the great regions of the West, where land is
plentiful and cheap, and timber for fencing rail abun-
dant, it will not soon be needed ; but in all our ex-
treme eastern and northern States, where the land is
not well adapted to raising corn ; and also in the vast
timberless plains of the extreme West, where fencing
is one of the most considerable items of expense, the
introduction of this tree must be a desideratum. It
is difficult, if not impossible, to estimate with any
degree of accuracy the amount of waste ground in our
most highly cultivated districts, that could be filled
with these trees without encroaching upon that adapt-
ed to cereals and other uses. Banks of streams, fence
corners, hill banks, nooks and corners too small to be
enclosed take up a space of almost every farm in the
country, and in some to a considerable extent. These

places, as well as replacing the otherwise useless shade
trees for cattle and ornament, could be filled with
them. In the course of a few years they would
bear an immense amount of fruit, which could be
stored and preserved with less difficulty, care and ex-
pense than common corn.

In the far west there are thousands and thousands
of acres that cannot be put into wheat and corn on
account of the want of fencing materials. This tree,
not needing anything of the kind, can taketheir place,
and a vast amount of forage obtained, with less than
one-tenth the trouble and expense attending the cul-
tivation of the cereals. The great disadvantages to
be overcome are the difficulty and trouble of portion-
ing out the food properly to the stock, which, from
analogous processes of domestic economy, can doubt-
less be obviated. J. M. B.

Detroit, Mich., Nov. 28, 1861.

California and Pacific Items.

ExpErIMENT OF THE CAMEL.—We find an interesting
account in a San Francisco journal of experiments
now being made with the camel in Nevada Territory.
Nine Bactrian camels are now running to and from a
salt marsh, a distance of 140 miles, in carrying salt.
The result so far is in some respects favorable, in oth-
ers not. They arc docile and tractable creatures,
kneel down to receive their load, which, if well bal-
anced, never gets out of order, nor requires adjusting,
owing to the peculiar formation of the back. As to
feedinig these animals there is no difficulty ; they eat
all kinds of grass, thistles, tule, willows, and are par-
ticularly fond of griswood. Their carrying capacity
as well as speed has been much overrated. The aver-
age weight of salt to each animal has been inside of
450 pounds, which may be attributed partly to the
season of the year, when feed is dry, and furnishes
less strength than in the spring and summer. The
Bactrian camel is inferior in size to the Syrian, which
latter carries from 600 to 800 pounds. On good level
roads their rate of travel is equal to a mule’s; on
deep sandy soil they go at the pace of oxen ; and in
stony, mountainous roads they show strong ob jections
to travel at all. The greatest difficulty exists in the
softness of their feet : on rocky ground the foot be-
comes tender and swells up, the skin cracks, the
alkali dust enters and makes the animal lame. The
recuperative power of the camel, however, is such
that by not working it for two weeks it is well again.
The climate seems to agree with the Bactrian camel,
and must be similar to that of their native country.
Great heat does not affect them, and against cold they
are protected by a thick, shaggy coat of hair. open
the whole, by studying their habits and wants, by
selecting proper roads for them, they may turn out a
valuable addition to our locomotive and carrying
power ; but this region of the Great Basin, on account
of the many stony mountain ranges which traverse it,
is not likely to become what may be termed a real
camel country.

Loss or GoLp BY DEFECTIVE MiINING.—It is utterly
impossible, says the Columbia (Cal.) Times, to esti-
mate the quantity of gold that is annually lost for
want of a better method of saving it, particularly in
quartz milis, but in placer mining we can arrive at a
tolerably correct estimate of the great waste of the
gold which the first washers of the dirt sustain, by
tracing the profits made by those who wash the tail-
ings. As illustrating this point, we took the trouble
to find out—as near as we could-—what is gained by
the various fluming companies who wash the tailings
which flow through the mill gulch in this district.
Tu the fiest place, the ¢ tailings,’’ that is, the dirty
water, s.nd and soil from all the claims in the neigh-
borhood of the flume, after being as carefully washed
as vhe miners consider possible, are led through long
strings of sluices into the main flume, which is above
a mile in length. This flume—when it was in good
order, and before the company commenced lowering
its grade, which has involved an outlay of some $40,-
000—used to pay between three and four per cent per
month, on a capital stock of $40,000 over and above
all its working expenses, and when it shall be com-
pleted at the new grade we believe it will pay even
better. After the tailings have floated through this
mile of flume, and as much gold as possible has been
extracted, they then pass into the North American
Company’s flume, about one-fourth of a mile in length.
Here again large quantities of gold are extracted, af-
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ter which they pass into the flume of Waydle & Co.,
who have about 200 feet of fluming, out of which
they manage to obtain $6 or $8 a day to each mem-
ber of the company. The tailings then pass into the
flume of Potter & Haynes, about 700 feet in length.
One share—one-sixth—in this flume was recently sold
for $600. Below this John Mitchell has 1,500 feet of
fluming, and Duncan & Co. 1,200 feet, both of whom
are making money by washing the dirt after it has
passed through all the others ; and others would work
below them, and do well too, but there is no fall for
the water.

NaTUurAL O1L AND GAs.—The miners for natural coal
oil are very sanguine that they have their fortunes in
store, in Lower Mattole Valley. Major McCoy has a
natural spring, out of which he has dipped as many
as 30 gallons in one week. Prospects upon Davis's
ranch, where a well is being sunk on the principle of
artesian wells, are also very flattering. There are
also some other curious facts connected with this
region of country which deserve notice. Near the
Mattole river are a number of escapes, out of which
is constantly issuing gas, which has the peculiar smell
of the manufactured article which lights all of our
principal towns and cities ; and when a blaze is applied
it readily ignites, and will blaze up many feet in the
air. One of these escapes is in the Mattole river, near
the center ; and with a torch, any person who has the
curiosity to try it; may do what few people have
thought possible—set the river on fire. These escapes
are not confined entirely to this particular neighbor-
hood. There are a number of them on Bear river,
some 15 miles north of Mattole, and above Cape Men-
docino.

Nature’'s Sarr Works.—The Silver Age gives an
account of the recent visit of a party of gentlemen
to nature’s great salt works in Nevada Territory,
who gave fabulous accounts of the grand scale on
which nature works. They estimate the amount
of pure salt in sight and fit for sacking at 1,000 tuns,
and so strongly are the waters of the pools or springs
impregnated that when the encrustation, usually
about three inches thick, is removed, six hours suffices
to skim the pool over with a coating of salt. Accord-
ing to the report of those gentlemen, the capacity of
these pools is beyond computation—perhaps sufficient
to meet not only the present, but all the prospective
demands of this Territory with an article superior to
any imported salt for the reduction of silver ores, on
account of the presence of a small portion of alkali.
Returning by the way of Esmeralda, they discovered
a practicable route from the salt pools to that locality,
by which a supply can be shipped to that region, when
the necessities of the mines shall réquire it.

CinNaBAR.—There has been recently opened an ex-
tensive cinnabar vein in Pope’s valley, Napa county,
which promises to be rich. This was discovered by
John Newman, of Pope’s valley. The cinnabar was
discovered by means of the fires which are made to
burn off the chaparral. Thisexposed the outcroppings
of the cinnabar. A company has been formed with
an incorporated capital of $192,000. Some ten tuns
of the ore have been dug out, and promise well.
Samples of picked ore are now being tested, prepara-
tory to an immediate working of the mines on a large
scale.

There has been norain in Santa Clara County, Cal.,
for six monts past, and yet the st-cams in the moun-
tains are gradually rising, so that there is an abun-
dance of water for mill purposes, when two months
ago scarcely any milling could be done. It puzzles
the people of San Jose why the streams should rise
before the rains.

The work on the San Jose railroad is rapidly pro-
gressing. Over twenty miles of the track is graded,
and by the first of next April the southern end will
be in complete running order.

LievTeNANT RoDMAN, in the course of his elaborate
experiments on gunpowder, ascertained that the ac-
tion of the explosive gas of gunpowder, sudden as
it is, does not possess the characteristics of a blow.

TrE quantity of sorghum sirup made in the West
will far exceed that of last or any previous year. The
culture of the cane is becoming deservedly popular
with western farmers.

Ar Paul’s Mill, Waghoe, Cal:, the silver ore is yield-
ing at the rate of $402 pet tun.



The Introduction of Coaches.

The editor of Chambers’ Journal gives the following
interesting account of the introduction of coachcs
into Great Britain :—

Coaches became common in the reign of James I.,
although they were still reckoned as tokens of great
wealth or greatprofuseness. They were then habitu-
ally drawn by six horses, the sovereign alone appear-
ing with eight ; and Lady Hatton esteemed as a valu-
able privilege the royal license to harness four pair of
long-tailed steedsat a time. The horses used for pur-
poses of draught were all foreign. Flanders supplied
the carriage horses, as Spain furnished chargers, since
English horses were as yet but rough Galloways, ill-
bred, and of trifling value. Postillions, « French de-
vice, were not employed, to the best of our belief,
earlier than the civil wars. However, the coachman
was assisted by running footmen and grooms who
trotted on foot beside the ambling horses, and were
ever ready tograsp a bridle in case of need. By the
Restoration, a change had comeover the aspect of the
country.

Stage wagons, and even stage coaches, such as they
were, ran, or rather crawled along the main roads.
No coach, even of that slow order, went west of Exe-
ter, or north of York. But women and infirm per-
sons could from most places on a great high road,
contrive to reach London, though at irregular inter-
vals. Then came the innovation of the flying coach-
es, the first of which achieved the stupendous jour-
ney from Oxford to London between dawn and dusk
of a single summer’s day. The eminent successes of
this enterprise, which many wiseacres had attempted
to nip in the bud by derision and solemn warning,
led to the establishment of such publicvehicles in all
directions.

Meanwhile London had enlisted the services of a
few hackney coaches, and Paris, stillmore advanced,
had started an omnibus. This latter throve wonder-
fully well and was formally ¢ put dowa’ by an act of
the meddling Parliament of Paris, on the ground
that it offered too convenient accommodation to the
ignoble public. The beginning of the eighteenth
century found our island still poor in vehicles, though
much progress had been made. London and Bath
alone appear to have possessed a hackney coach ; and
in the latter town, the first specimen of a hired car-
riage was rabbled by the chairmen. The stage-wagons
carried passengers at about three pence per mile—half
thefare of a flying coach. The transport of goods
by land cost from five to ten times its present rate.
The carriages of the nobility were still tinselled arks,
with the true gilt gingerbread display that we still
admire in a sherift’s equipage ; they had yet room
inside for six or seven persons, including the boot or
well, in which were deposited the page, the chaplain,
or the waiting gentlewoman, and they were drawn by
six horses.

It led also to the famous petition of the saddlers,
spurriers, and hirers out of saddle horses, that par-
liament would, in its wisdom, check the velocity of
such flaming meteors, whose reckless speed of seven
miles an hour threatened ruin to important trades,
and the decay of horsemanship. And yetthose Stuart
fliers were poor affairs, after all; they were irregular
as to their departures and arrivals, they took twice as
long in winter as in summer, and they were so con-
tinually overturned, that no outside passengers were
ever taken for fear of broken necks.

Indeed, in summer, an adventurous esquire, with
a light chariot, would sometimes journey with a pair ;
but rainy weather was sure to disconcert him ; and
the orthodox six stecds were needed to drag the lum-
bering vehicle through the mud of the villainous
roads. In Scotland werc few carriages; in Wales,
none. When Wade went to occupy the post of Lord
Lieutenant of Ireland, it costdays of toil, and the
labor of scores ot stout peasants to get bis gilded
coach along the Holyhead road. Even so late as the
French Revolution, country gentlemen were more
used to ride a short journey with a servant armed
with pistols, than to order out the awkward coach.
Not till after the accession of the house of Hanover,
did the caste of running footmen become extinct.

These men cladin white from head to foot, and
with long wands in their hands, were accustomed to
run at a swinging trot in advance of my lord’s car-
riage, bawling to carters and drovers to clear the way.
Mauy noblemen were thus preceded «ll the long way
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from Scotland, or the west, to London ; and the run-
ning footman was expected to do his forty miles at
least, in a day.

Other rich and noble personages, when posting
became the rage, were wont to travel with relays,
compelling their servants to ride after them in all
weathers, sixty, seventy, or eighty miles at a stretch.
Some humane person invented the rumble or ¢ dicky’’
as a mode of saving all this vicarious fatigue, and by
the end of the century, journeys though slow, were
not performed with any peculiar discomfort.

The Theory and Art of Shoeing Horses.

The following is an extract on this very important
subject from the Scottish Farmer :—

The practice of shoeing requiresfrom its devotees
a knowledge of science and art. The art of shoeing
horses bears little analogy to smith's work, with
which it is commonly allied. The latter is a mechan-
ical work, to be carried out by rule; not so the suc-
cessful application of an iron shoe to a living horse’s
foot ; in this process a knowledge of the orgaus and
textures acted on is required.

In returning to discussions on the art of shoeing
horses at this e¢poch, after a long stagnation, which
succeeded much erroneous teaching, there is necessa-
rily a great deal to pull down in order to make room
for a sound theory and rational practice. Like every
other branch of useful knowledge, this will progress
and produce good results in proportion as the public
is rightly informed of the true state of the art, its
importance and required improvement. Those who
require to learn enough about the art of shoeing to
apply their knowledge to practice, can only attain to
such proficiency by using the same means to learn the
rules and apply them as are adopted in other arts
neither more difficult nor more important.

The toot of a horse, as we investigate it, and
more and more understand it, will be found to consti-
tute one of the wonders of creative structure—en-
dowed as it is with great strength to support weight,
and endure long-continued exertion at great speed,
yet exquisitely exact in all its movements. To pro-
tect this organ from being unduly consumed in the
performance of the work to which man has submitted
the horse, is our business.

The first requirement in a man who undertakes to
shoe horses is a knowledge of the component parts of
the foot, its normal form, and its movements when in
exertion ; this may seem too much to exact frommen
to whom little opportunity to acquire the knowledge
has been given. We are only stating, however, what
is required, knowing well that for a while less must
necessarily be accepted. The art of shoeing a horse
is one that demands the application of mind no less
than of hand and arm work.

The first undeviating rule to be carried out in
shoeing is, that the natural bearing surface be given
to the foot—any deviation disturbs the line of bear-
ing, not in the foot alone, but in the whole limb. To
carry out this rule in practice, the depth of the hoof
in all its parts, front, quarters and heels, must be
adapted under an intelligent understanding; this
done, the bottom circumference of the foot is thereby
regulated. The man who understands to do his part
is most likely to know how to adapt a shoe accord-
ingly. In the earliest stages of horse-shoeing, and in
those countries where up to the present time the art
has undergone the least change, they understood the
way that the hoof was worn, and modelled their shoe
in accordance. How much the anatomy of the foot
was understood, or how much was due to their intel-
ligent observation on the extemal hoof, we canuot
say, but since we know that the functions of the
horse’s limbs were so far understood as to lead to
written descriptions by the Greek authors which we
may read with profit, we think we are warranted in
believing that the men understood why they were
giving the shoe an adaptation to the foot, deviating
from the straight or flat line, but in accordance with
the motion of the foot. In these islands it scems
that no account was ever taken of the necessary devi-
ation from a flat or level surface; the horse’s foot was
reduced from its overgrown state to something like
its required proportions, and made level on its bear-
ing or ground surface, and the shoe was then fitted
accordingly. The man was considered the best work-
man who could adapt the two straight surfaces of hoof
and iron with the greatest nicety.
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The Bronze Doors for the National Capitol.

Several years since the artist Rogers was commis-
sioned by our government to model and have cast, in
bronze, folding-doors for the Capitol. These were re-
cently cast at Munich, the capital of Bavaria—a city
celebrated for works of art in bronze. An English
writer who has examined these bronze doors describes
them as follows :—

The bronze doors intended for the Capitol at Washing-
ton, designed and modeled at Rome by the American art-
ist, Rogers, have lately been on view at the Royal Foundry,
where they were cast. The workmanship, as is always
the case with whatever emanates from the Munich foundry,
is admirable. There is a sharpness in the lines and a finish
in the minutest detail which are in the highest degree cred-
itable. Of the doors themselves it is not easy to convey
an adequate idea by a mere description; for an enumera-
tion of all that is represented might induce the belief that
there was a crowding of objects, and that the allotted
space was overfilled ; and this is not the case. Each door
—the whole forms a folding-door—is divided into four
compartments or panels. Thus, with a semicircular space
above, which has the breadth of boththe doors together,
there are nine divisions. in each of which an important
moment of Columbus’s life is represented.

The figures stand out in full relief, and some of the
groups arc eminently successtul. The crowning event of
the discoverer’s career occupies the commanding spot
over the top of the doors. Here Columbus, standing on a
mound, forms the central figure. He has just landed
from a boat, and with the standard of Arragon and Cas-
tile planted on the new soil, and with sword upraised in
his right hand, he takes possession of the land in the name
of his sovereign. Some boatmen are still in the skiff,
others are kneeling on the shore, while a group of Indians,
peeping from behind a tree onthe opposite side, look on
in wondering astonishment. In one compartment is repre-
sented the triumphal entry of Columbus into Madrid on
his first return from America, amid crowds of gazers at
him, the hero of the trinmph, and at the Indians, who pre-
cede the procession with paroquets on their upraised arms.

The next panel is occupied with a sadder story. Here
Columbus, in chains, surrounded by a sorrowing popula-
tion, is about to embark for Europe. Then, the last scene
of all, accomplishing his strange eventful history, we see
him on his deathbed, attended only by a nun and some
priests, who administer to him the consolations of religion.
His son stands beside him. In the thickness of the door
itself niches are formed at certain intervals, and in these
are small whole-length figures of the great cotemporaries
of Columbus—kings, statesmen, ecclesiastics and warriors.
In the center, close to each other, are two such lines of
niches, while on both sides a single row of figures, one
above the other, fillsup the intermediate space between
the outer edge of the panels and the door-post. The
large bosses, so often seen on doors, are here the heads of
those historians who have written on the discovery of
America.

The ornaments below each niche are heads of animals
indigenousto the country, with fruits and flowers entwined,
also characteristic of the New World. Every ornament is
appropriate, and though they are manifold there is no con-
fusion. Asthere will be no chance of the work being for-
warded to the place of its destination for some time to
come, it might be possible to induce the authorities to allow
it to be sentto England meanwhile, where it could not fail to
be looked at with the greatestinterest. The Exhibition of
next yearmight present the desired opportunity for taking
such a step. The artist would be glad that so good an oc-
casion offered for making his work known ; andthe Amer-
icans would surely not be unwilling to show the world how
munificently they had come forward to erect a grand na-
tional monument.

A Compliment from a High Authority.

ITall's Journal of Ilealth commences a new volume
with the January number. In the December issue
we find the following : —

There are two papers which we cannot say are good,
better, or best, for they are alone in their glory; and con-
sequently, peerless in their sphere. Both of them are so
neat in their exterior, that the very fact of a man’s having,
one of them in his hand is prima facie evidence that he isa
person of refinement, or of superior education in his line—
the Home Jowurnal and the SCIENTIFIC AMERICAN, issued
weekly in New York at two dollars a year. These papers
are so well adapted to the spheres they were intended to
fill, and so completely fill them thatthey have no rivals;
there is no room for rivalry, and it would be no use to
attempt it. There is but one Morris and Willis on this or
any other continent, and Munn &. Co. will, as they have
done, stand alone for many a long year; and in ability,
too, as well as in prosperity.

We can say of Ilull's Journal of Iealth that there is
not another periodical that comes to our office which
we welcome and read with so much interest. Its arti-
cles are original, short, spicy and practical. Pub-
lished and edited by Dr. W. W. Hall, at 42 Irving-
place, New York. Price $1 per annum.

Tue GrREAT EASTERN. —Mitchell’ s Steam Shipping Jowr-
nal says :—This vessel isnow lying safely moored at
Milford Haven, where she has satisfactorily ridden
out the recent terrific gales. Sheis discharging her
coals into vessels alongside, to hasten the completion
of which relays of men are at work day and night so
that she may be placed on her gridiron at Naylaud
(prepared for her purposely when the was last here)
with all possible dispatch. Every necessarx prepara.
tion is being made for speedily effecting her repairs,
to evpedite which even the resources of the adjacent
Royal Dockyard are readily afforded.
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Improved Automatic Lifting and Suspension Car.
In the yards of our city gas works the cannel coal
is piled from twenty to thirty feet high by gangs of
laborers who work on movable platforms, resembling
stairs, throwing it upward with shovels. This labor
involves a vast expense annually to all large gas
works, which the automatic mechanism illustrated by
the accompanying perspective view is designed to
supersede, by making a steam engine of about ten-
horse power, with one attendant, execute the work
of a hundred laborers. The figure represents the
mechanism unloading coal from a barge and carrying
it to any required distance upon a suspension cable,
after which it piles it at any desired hight, or dis-
charges it upon the ground.
A movable derrick is shown standing on the dock ;
its arms extend over and
above the coal barge, to
which they are held fast
by ropes passing through
rings in the deck. Aisa
strong wire cable secured
at one end in a swivel fas-
tened in the arms of the
derrick ; the other end of
this cable is fastened to a
swivel placed in an eleva-
ted frame or stage at the
extreme distance to which
the load is to be carried.
The wire cable, A, forms a
suspension bridge or ele-
vated rail for the carriage
which takes the coal into
the yard. Bis the scoop
or coal bucket, and C is a
carriage having grooved
wheels for traveling on
the suspension cable. Dis
an arresting buffer placed
upon the cable above the
barge or spot where the
carriage is to stop and the
coal scoop is to descend.
E is a ship’s block secured
fast to the frame of the
coal scoop, and Fisa sim-
lar block fastened to the
lower part of the carriage,
C. The carriage always
remains upon the cable,
but the scoop descends to
obtain a load, and then
ascends to the carriage
when loaded. These move-
ments are executed by the
rope, e, being alternately
wound up and slacked.
The rope has its upper
end secured to Dblock, F,
thence it passes through
the wheels of the two
blocks inthe common way
of ¢block and tackle,’”and
from the lower movable
block, E, it passes to the windlass, which is operated
by a steam engine or any suitable power. On the up-
per part of the block, E, there are spring jaws with a
conical pin between them, and on the sides of the
upper block are pins for the spring jaws to catch and
hitch to the carriage, C. Supposing the scoop to be
loaded, the rope e, is then wound on the windlass by
the engine, and the scoop ascends to the carriage. The
spring jaws on block, E, now catch upon the cheeks of
the upper pulley, F, and the scoop is made fastto the
carriage. As the buffer, D, holds the carriage above
the barge, the cord, d, ispulled, the carriage is set
free, and away it runs forward on the suspension
cable, A, until it comes to a buffer, like D, which tips
the forward end of the scoop, B, unhitching the catch,
b, and the scoop swings over and discharges its load.
When the carriage is running forward, the rope, e, is
rapidly given off the windlass; when coming back
the rope is wound up on the windlass. After the car-
riage has come back above the barge, the scoop is de-
tached from the block, F, and the carriage, by wind-
ing the rope, ¢, tight on the windlass. The spring jaws
open and the scoop unhitches and descends for another

BROWN’S AUTOMATIC LIFTING AN

load. The operations are thus repeated until the cargo
is discharged.

The scoop or bucket carries a tun of coal at each
load and with a suitable engine 60 tuns can be dis-
charged every hour. This invention is also applica-
ble for armies in transporting field cannon and bag-
gage across rivers by the erection of a portable der-
rick on each bank, and with similar buffers and wind-
lasses at each end, for making the carriage bucket
ascend and descend. It is also admirably suited for
transporting blocks of stone, &c., for building piers
in rivers.

One of these derricks has recently been put up at
the Manhattan Gas Works, foot of Fourteenth street,
East river, this city, where it has been employed in
piling coal in the yard ; and the operations of lifting

one tun of coal in the scoop at a time, running it
along the cable a distance of nearly two hundred feet
and there dumping it, have been executed with a
small steam engine with one attendant. 'The econ-
omical application of this ingenious mechanism to a
hundred different purposes of engineering, will be ap-
parent to every person without further enlarging upon
the subject. The inventor and patentee is Capt. W.
H. Brown, of Erie, Pa., from whom more information
respecting it may be obtained.

The Enfield Rifle.

We understand that the Twenty-fourth (Col. Steven-
son’s) Regiment, find great fault with their Enfield rifles.
A distinguished merchant of this city, whose sonis an
officer in the regiment, made a visit to the regiment the
other day when his attention was called to the fact. He
describes therifle as one that waswell calculated to shoot
round a tree with ; the mere jamming of the muzzle upon
a wooden bench was sufficient to crook the barrel ; the
bayonet would bend like lead by merely sticking it in the
ground ; and the ramrod could be bent over the knee like
a piece of ratan. English manufacturers of shoddy blank-
ets and rifles have good reason to wish for a continuance
of the war, if our government is going to patronize them.

[The above is from the Boston Commercial Bulletin.
We suppose those rifles which have been purchased in
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England for our volunteers were not the genuine En-
field, but some made at Birmingham. Whether thig
is so or not, the Enfield rifle has been condemned by
Mr. H. Ross, the best marksman in Great Britaim.
He asserts that this rifle is almost useless for ranges
exceeding 600 yards, and that an army furnished with
them may be annihilated by an opposing army equip-
ped with superior rifles before coming within a range
of 650 yards.—Eps.

To Keep Potatoes, Bury Them.

A correspondent of the Scottish Farmer relates the
following case respecting the preservation of pota-
toes. He says :—*“1T had an old ice well of the ordi-
nary description, which I abandoned whea I built one

D SUSPENSION CAR.

constructed of double timbers on the surface, after
the American fashion. My
gardener used, for several
years, the old well as a
potatoestore. Ithappened
three years ago that the
roof fellin and buried sev-
eral hundred weights of
potatoes, which, as we had
plenty, was not cared for
at the time. Last year we
required stones and had
those forming the sidesand
roof of theold well dug
out, when to our aston-
ishment we found almost
the whole of the potatoes
as sound as those of the
same year’'scrop. 1 men-
tion this as it may be
turned to account in sea-
sons when we have, as we
had last year, a surplus
crop; by burying them
deep enough and in a dry
place,we might secure our-
selvesagainst a short crop,
as in all probability will
be the case this year on
account of the prevailing
disease. In mentioning
this to a friend learned
in such matters, he tells
me that potatoes buried
one foot deep produce
shoots near the end of
spring ; at the depth of
two feet they appearabout
the middle of summer ; at
three feet in depth they
appear very short and nev-
er come to the surface;
and between three and five
feet they cease to vege-
tate. He further informs
me that he has buried po-
tatoes in his garden at the
depth of three and a half
feet, which were not re-
moved until after one or
two years, when they were found quite sound and
possessed their original freshness, firmness, goodness
and taste.”’

Brev pE MuLnouse.—At the May session of the
Mulhouse (French) Industrial Society, Messrs. Schaf-
fer and Grosrenaud communicated a new and very
interesting reaclion respecting the products known
as cianine-red. When a mixture of this red and an
alkaline solution of gum lacare kept for some time
at a boiling heat, they produce a very beautiful blue.
The experiment has since been repeated by several
members, and the committee on chemistry proposed
for this color the name of blew de Mulhouse.

It is mentioned in the Manchester Guardian, that
throughout the Lancashire cotton districts the spin-
ners are now generally making experiments with In-
dian cotton, and that the opinions expressed of the
result are various, but that it is evident that, by a
slight alteration in the machinery, this cotton may
be made to enter, in various proportions, into much
higher numbers than has hitherto been supposed
likely.
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NEW YORK, SATURDAY, DECEMBER 21, 1861.

TO OUR FRIENDS.

NOW IS THE TIME TO FORM CLUBS.

Only one more number after the present and an-
other volume of this journal will be closed. We ap-
peal to its friends in all sections of the country where
mail facilities exist to endeavor to form clubs for the
coming year. We feel justified in asserting that no
other journal in this country furnishes the same
amount of useful reading, and especially at the ex-
traordinarily losv price at which it is furnished. Ten
persons can club together and get the paper at $1.50
each for one year. Twenty persons clubbing together
can have it at the rate of only $1.40. Think of get-
ting a volume of 832 pages of useful reading matter,
profusely illustrated with between 500 and 600 origi-
nal engravings, for such a small sum of money.
Single subscriptions, one year, $2; six months, $1.
Even though the times may be hard, the long winter
evening must be relieved of its dullness, and we must
keep reading and thinking, and thus be prepared to
overcome temporary difficulties and open new chan-
nels of wealth and prosperity. Friends, send in
your clubs; at least renew your own subscriptions
promptly.

See prospectus on the last page of this sheet.

IRON WAR VESSELS.

A number of iron-clad vessels are now being built
for our navy upon contracts which are based upon
definite designs and specifications. Scarcely two of
these vessels will be alike, yet, however faulty some
of them may appecar to be, it would be very unwise,
in a financial sense, to make any material alterations
now in their designs and construction. But as iron
must hereafter enter far morc largely into the con-
struction of national vessels, it will be well for our
government and people not to disregard the great
amount of experience which has already been gained
in shipbuilding. It is known that ships which are
covered above the water line with thick plates of iron
have a great draft of water, which is due to their
greatly-increased weight. Such a frigate as the War-
rior, for example, draws twenty-six and a half feet of
water, and it cannot enter harbors where the Great
Eastern, which is three times the tunnage, can pass
easily. In order, therefore, to secure as light a draft
of water as possible with ships heavily plated with
iron, some have been designed with flat floors and
very light hulls under the water line. Some advan-
tages are undoubtedly obtained by such a design of ves-

e},but perhaps the disadvantages resulting therefrom
will be much greater, therefore a very careful scru-
tiny of this entire subject should be undertaken.
Vessels designed for permanent war purposes should
be screw propellers, and all their machinery and boilers
should be under the water line, so as to secure them
from the enemy’s shot. Now, it has been found that
vessels having hulls with flat floors and a light draft
of water are not well suited for screw propellers,

however eminently adapted they may be for paddle
wheels. Ina heavy sea the stern of such a vessel is
so frequently lifted out of the water that the propel-
ler is thereby rendered unavailable, and the conse-
quence is the vessel becomes almost stationary.

Another important point in the construction of
such vessels is the kind of material which should be
used for their entire construction. The fact must not
be overlooked that an iron-plated vessel requires a
much stronger hull under the plates than an un-
plated vessel. A greater superincumbent weight has
to be supported, and the necessary increased strength
requires an increase of material. The strongest mate-
rial in proportion to its weight, and the facility with
which it can be arranged for sustaining pressure and
strains, should be used for making the under hulls of
such vessels, so as to secure the least possible draft of
water. The best material for this purpose is the
higher quality of rolled iron. Timber is not be com-
pared with it; therefore, it appears reasonable that
the entire framing and sheathing —outside and inside
—should be of iron. It has been asserted that the
armor plates of ships require a backing of thick tim-
ber planking, to serve as a cushion for the metal
when the latter is struck with shot. TUnless such a
cushion ‘is provided, it has been said, the plates
will easily crack and splinter when struck. We
doubt the correctness of this assertion ; no experi-
ment has yet verified its accuracy, but even if it were
true it cannot have the least significance as applied to
that part of the hull which is below the water line.

There is also another point to be considered in con-
nection with the construction of screw propellers. It
is now known that the action ot the screw upon the
hull of a vessel tends to open its seams, and in the
case of wooden vessels this involves very frequent
repairs.. On the other hand, iron screw ships do not
require to be repaired so often, because their hulls
are much stronger, and more nearly resemble a single
piece. The metal of which they are made permits of
being rolled into the best shape for the most perfect
union of all the parts, so as to obtain the greatest
strength and durability with the least weight of ma-
terial. These considerations should be pondered, we
think, by all who are interested in the construction of
our national iron-plated vessels.

FRANKLINITE.

On another page will be found the report of a short
discussion on the franklinite metal, about which so
much has been said. A large amount of money has
been expended by some of our citizens in attempts to
render available the peculiar hardness of the pig
metal in the construction of burglar-proof safes, and
in other ways. A few months ago a gentleman told
us that he had been using saws for a special purpose,
and that made of steel they cost him twenty-five dol-
lars a set, but that he could procure them of franklinite
metal for thirty-seven cents a set, and that the iron
ones were better than those made of steel. The ore isa
combination of the oxides of iron, zinc and manga-
nese. Booth regards it as a combination of the pro-
toxides of iron and zinc with the sesquioxides of iron
and manganese ; giving as the probable formula :—

Fe O } { Fe, O,
Zn O Mn, O,

The pig metal is simply an alloy of iron and man-
ganese, with or without some admixture of zinc;
most of the zinc probably being evaporated and driven
off in the melting process. The alloy is exceedingly
hard. There is now a scratch on the window by our
side which we made several months since with a piece
of franklinite metal. As our readers know, the pres-
ence of zinc in the ore interfered so seriously with the
smelting that the working of the mines was aband-
oned for many years. The fumes of the zinc choked
up the flues, and its evaporatiou carried off the heat
so rapidly as to retard the fusion. But after the zinc
is removed the iron can be separated ; and now that
the ore is worked for the sake of the zinc, the iron
also is successfully extracted.

In 1853 the New Jersey Zinc Company commenced
the smelting of iron from the residuum of their ores,
and they produce about 2,000 tuns annually. The
bar iron from this ore is of remarkable purity and
strength, and is well adapted to the manufacture of
steel. There will doubtless be found many purposes
in the arts for which the properties of the pig metal
will render it valuable. The plate exhibited at the
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Polytechnic Association represents a new device for
employing it, but we should suppose that a thin sheet
of cast steel between two sheets of wrought iron
would make a better self-sharpening shovel or plow-
share than that plate. The use to which we are most
desirous to see eitherthis or some other suitaktle iron
ore applied is the manufacture of cast steel, either by
the Bessemer or some other process.

GIFFARD’S INJECTOR FOR ELEVATING WATER

A correspondent makes the following inquiries :—

I wish to be informed through your columns upon the
lowing points :—First, if Giffard’s injector will force a
stream of water into a boiler, why will not the same pow-
er force a stream of water through a pipe to a greater or
less altitude ? I have discussed this with several railroad
men and machinists, and they generally seem to think it
practicable, but none were prepared to speak definitely.
Possibly this is a new idea, and one that I have struck that
will require your services as Patent Solicitors? ButI pre-
sume the whole subject has been discussed and settled by
the savans of your paper.

Second, if the above is practicable and the injector is
the most economical method of supplying boilers, why
would not the injector likewise be the most economical
power to elevate water to any hight?

"The principle of the Giffard injector has been claimed
as the invention of Capt. Savery, who published a
pamphlet on the subject in England in 1702. He
erected several of his engines for elevating water by
the force of steam without the use of pump or pis-
ton. In several features the mechanism was difter-
ent from that of the injector, but the force of the
steam raised the water against the pressure of the
atmosphere in the one case, just as it forces in water
against the steam pressure in the boiler in the other.
Savery’s engine is illustrated and described on page
52, Vol. IV. ScIENTIFIC AMERICAN (new series), and
all those who are interested in the inquiries of our
correspondent will find the subject interesting to
study, because it is perfectly practical, and our cor-
respondent is correct in his conjectures. A Giffard
injector is now in successful operation as a water ele-
vator in the Kippax colliery, near Leeds, England. A
small portion of this coal mine lies a little below the
main drainage level, at a considerable distance from
the shaft, and the extent is so limited that it will not
allow for a special pumping engine. Heretofore this
space has been pumped by hand, but as the water was
gaining upon hand labor, a Giffard injector was sug-
gested as an experiment. The steam is supplied from
a boiler at the surface of the ground and is conducted
a distance of 1,000 feet by an inch and a half pipe
into the mine. The water israised by the injector 27
feet to the level, from which the pumping engine lifts
it to the top of the pit ; but in being raised this hight
it is driven through an incline pipe 300 feet in length.
As considerable steam is condensed in the pipe lead-
ing from the boiler to the injector, it is carried off by
a steam trap so as to permit the steam alone to pass
into the injector, which works day and night without
stopping, and requires no attendant. This injector
water-elevator has been in operation for several
months. The injector has also been applied in ele.
vating water to cool the tuyeres of blast furnaces in
England, and it has been found more convenient and
reliable than a force pump.

WHY WILL NOT WET WOOD BURN ?

There is no event of our daily lives, however com-
mon or apparently significant that does not enfold an
unfathomable mystery. We all know that it is dif-
ficult to burn wet fuel, but how many have considered
that this fact is connected with some of the most
comprehensive laws, and some of the most recondite
principles of chemistry and physics ?

The burning of wood, likenearly all other burning,
is its comabination with oxygen. The only combus-
tible elements in organic substances are carbon and
hydrogen. The hydrogen combines with oxygen to
form water, and the carbon to form carbonic acid.
At a high temperature, the affinity of the hydrogen
and carbon for each other as they are united in the
wood is less than their affinity for oxygen, and they
accordingly leave their union and enter into combi-
nation with oxygen. The transaction is accompanied
with light and heat and other phenomena of combus-
tion, and is called burning.

Below a certain temperature the change does not
takeplace, but if a portion of the wood is heated
sufficiently for the combustion to commence, then the
caloric generated by the combustion heats the con-
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tiguous parts, and thus the burning continues. It is
a case of single elective affinity as modified by caloric.
At a low temperature, the affinity of carbon and hy-
drogen for the elements combined in the wood is
stronger than their affinity for oxygen. But at a
higher temperature the relative strength of affinities
is changed, and they leave their combination in the
wood and enter into combination with oxygen. So
much for the relation of the question to chemical
affinity.

Now let us examine its relations to latent heat.
When water is evaporated it absorbs about 1,000
degrees of heat. That is to say, if we pass1,000
degrees of heatinto a quantity of water, the tem-
perature of which has been previously raised to
2129, and the heat just suffices to evaporate the wa-
ter, then we find that the vapor is no warmer to the
touch, or, as measured by the thermometer, than the
water was before. The 1,000 degrees of heat have
been hidden or rendered latent. If the water is in
contact with wood, when a portion of the wood is
set on dire, the heat generated by the combustion, in
stead of being imparted to contiguous portions of
the wood, and thus raising its temperature to the
point at which the elective affinities ar e changed, is
absorbed and made latent by the vapor of the water,
hence the combustion ceases.

REFORMS OF THE BRITISH COLONIAL PATENT
SYSTEM.

THE CANADIAN PATENT SYSTEM.
The Canadian press is devoting unusual attention
to the importance ot a thorough reform in the Can-
adian Patent system. This looks as though this desir-
able object was about to be accomplished, which we
certainly hope may be the case. We regard their Pat-
ent system as a disgrace to the spirit of the age. The
Toronto Leader of the 22d ult., contains an editorial
on this subject, in which it is remarked that
Our Patent laws are framed in the narrowest spirit of
illiberality ; but while we intended to be very selfish, our
exclusiveness has injured our own people more than any
other. Our Patent laws have one leading object ; to con-
secrate the sacred right of theft, and make the practice of
it profitable. There can be only one object in refusing to
give a foreign discoverer the same security thathe obtains
everywhere else: to secure the right of stealing the pro-
duct of his brain.

The Progressionist, published at Morpeth, C. W., ina

recent number says :—

We have reason to believe that measures will be taken
at the coming session of Parliment to wipe out these de-
fects,and reorganize the system in accordance with en-
lightened policy. First, and mainly, this policy will enable
us to reciprocate with our inventive neighbors, the Ameri-
cans, who are renowned for producing the best and cheap-
est agricultural implements extant ; it will bring manufac-
turing capital and capitalists intothe country, from all
parts; it will enliven competition with us; cheapen ma-
chinery, and thus effect incalculable good throughout all
branches of the industrial arts; other needful improve-
ments will follow as a matter of course. The benefits ac-
cruing from this policy to American inventors, as well as
others, will also be immense, and this will establish an en-
larged system of reciprocity for a common good. When
this policy is inaugurated, we can bequeath the old one to
the Japanese, or some such unexpansive race. Our Cana-
dian exchanges, within the past two or three weeks, have
given abundant evidence that a movementis on foot which
will result in producing the desired reform.

The Progressionist also alludes to the fact that the
ScieNTIFIC AMERICAN has long advocated aliberalin-
ternational Patent system.

NEW BRUNSWICK PATENT SYSTEM.

Peter Stubs, HEsq., Patent sdlicitor, residing in St.
John’s,New Brunswick, in arecent letter to the Courier,
published in that city, discusses very intelligently the
new modification of our Patent system in its influ-
ence of inventors in that Province. After quoting
the 10th Section of the Patent Law Amendment Act of
March 2, 1861, which brings inventors of all nations
upon the same footing as respects fees, except those of
countries that discriminate against us, says :(—

In New Brunswick, the government charge upon the
issue of a patent to a British subject, is $21.50, whilst a
foreigner is charged $40 for the same service. The conse-
quence is, thatas we in this Province thus discriminate
against the citizens of the United States, our Provincial-
ists are subjected to a payment of $500 in that country,
which virtually amounts to a prohibition.

A short time since I wrote to the eminent patent solicit-
ors, Messrs. Munn & Co., of New York, proprietors of that
excellent journal, the SciENTIFIC AMERICAN and stated to
themthat a person now residing in this city, who was
born in England, was desirous of taking out a patent
through their agency for the United States, and wishing to
know what the government charge would be in such a
case. Their reply was that he could make an application
upon the same terms asone of their own citizens. And in
the concluding paragraph of their letter reiterated this
statement in these words:—‘ All natives of the United
Kingdom of Great Britain and Ireland can apply on the

same terms here asif they were citizens.”” Andthe reason
of this is plain ; itis because, high as the patent fees may
be in the mother country, there is no discrimination there
adverse to American citizens, as I have shown to be the
case in New Brunswick.

It is for the members of our Legislature to remedy the
evil, which the Cowrier I hope may be the means of pre-
senting to them by the publication of this communication.
The followiug are the chargesin three of the B. N. A.
Colonies”for Letters Patent ‘‘for new and useful inven-
tions :-—

New Brunswick Government $21 50, and Attorney Gen-
eral’s fee, $14 ; Nova Scotia altogether, $4 ; Canada, in all
$20.

These facts need no comment. They require the prun-
ing hand of the General Assembly, so tar as this Province,
is concerned.

The Courier, in alluding to Mr. Stubs’s letter, says :—

The sooner Bluenose is relieved from the predicament in
which his Patent Laws have placed him, the better, as at
present, heis deprived of an important privilege, which
can be freely enjoyed by his countrymen—English, Irish,
Scotch and Welch.

Condition of the Patent Office.

The Secretary of the Interior in his report to Con-
gress gives the following exhibit of the condition of
the Patent Office :—

No branch of the public service connected with this
department has been so much affected by the insur-
rection of the Southern States, as that of the Patent
Office. The regeipts of the Office from January1 to
September 30, 1861,“were $102,808 18 ; and the ex-
penditures were $185,594 05, showing an excess of
expenditures over receipts, of $82,785 87. During
the corresponding period of the last year the receipts
were $197,348 40, being $94,840 22 more than the re-
ceipts for the same part of this year. Duringthesame
period 3,514 applications for patents and 519 caveats
have been filed, 2,581 patents have been issued, and
15 patents bave been extended. To meet this de-
ficiency in the income of the office, the Commissioner
with the concurrence of the department has reduced
the clerical and examining force by the discharge of
thirty of the employecs, and reduced the grade of
the remainder in order to lessen their compensation.
By this reduction it is believed by the Commissioner
that the expenditures will be brought within the re-
ceipts.

The expenses of the office have been increased
during the present year by the printing of the draw-
ings and specifications authorized by the fourteenth
Section of the Act of March 2, 1861. The Commis-
sioner contracted for the printing in conformity with
the law, and the work was executed in a satisfactory
manner until the 1st of November, when in conse-
quence of the decline in the receipts of the office it
was discontinued.

The printing of the drawings and specifications of
patents, in the manner in which it has been done
under the law of March last, would unquestionably
be of great service to the office, as well as to all in-
terested in its business, and should, if possible, be
continued. Although the expenses of the Patent
Office have been increased by this printing, a saving
of a larger amount has been effected to the Treasury.
The mechanical reports of the Patent Office have
heretofore been printed at the expense of the govern-
ment. These reports consist of extracts from the
specifications of the patents issued, giving a brief and
general description of the improvements or inventions
for which the patents were issued. They possess no
interest for the general rcader, while they are too
brief to be of service to mechanics or inventors. The
plates for the Mechanical Report of 1860, cost the
government $47,898 21—a sum greater than thc en-
tire cost of printing provided for by the law of March
last. The cost of paper, printing and binding was
probably as much more, while the work was without
practical value. The printing of the drawings and
specifications, as provided for by the law of March
last, will render unnecessary the printing the mechani-
cal reports, and save the expense heretofore incurred
for their publication.

Several amendments to the law of March last are
proposed by the Commissioner of Patents, which
would doubtless render it more effective, and they are
recommended to the favorable consideration of Con-
gress. The law regulating copyrights should be
amended to effect the objects contemplated by Con-
gross.

"The act of February 8, 1851, authorizes the clerks
of the United States District Courts to grant copy-
rights, and requires the author to deposit a copy of

his work with the clerk. The clerks are required to
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send to the Department of the Interior all such cop-
ies deposited in their offices. This duty is very im-
perfectly performed. Probably not more than half
the bouks, maps, charts and musical compositions
which are copyrighted are deposited in this depart-
ment as required by law.

The object of collecting in one library copies of all
the copyrighted literary productions of the country
is thus defeated. To secure this object, amendment
of the law is recommended which shall give the sole
power of granting copyrights to the Commissioner of
Patents, and require from every applicant the payment
of a fee of one dollar, and a deposit in the Patent
Offlce, of a copy of the work to be copyrighted.

Discussion on Franklinite.

At the meeting of the Polytechnic Association of the
American Institute, on Wednesday evening, Dec. 4th,
the following discussion took place on the subject of
franklinite : —

Pror. MasoN—I have here a specimen of wrought
iron and franklinite combined, which the inventor
gave me with some reluctance, as he intends to ex-
hibit at our next meeting some better samples. Itcon-
sists of nine thin layers or strata, five of wrought iron
and four of franklinite, all welded together into one
sheet ; and it is sufficient to say that we have no tool
that can penetrate it. The best steel drill glides over
it without cutting it in the least.

MEr. SytE—What is franklinite ?

Pror. MasoN—During the life time of Dr. Franklin
a mine of peculiar iron ore was discovered in New
Jersey, and Dr. Fowler erected a furnace for the pur-
pose of smelting it. Dr. Fowler, being a friend of
Dr. Franklin, called the ore franklinite. It iscom-
posed of iron, manganese and the red oxide of zinc ;
the proportions of the iron and manganese being con-
stant and that of the zinc variable. The peculiarity
of the metal is its extreme hardness. It is harder
than the best steel. It isnow smeltedin considerable
quantities, and great efforts have been made to use
it in the construction of burglar-proof safes. It is
very brittle, however, and the impossibility of cutting
it with any tools is of course a great obstaclein the way
of working it. If it can be formed in alternate layers
with wrought iron, as in this sample, perhaps a sheet
of it between two layers of wrought iron would make
a hoe or shovel, or a plowshare which would be self-
sharpening. Mr. Butler, will you tell us exactly how
this sample was prepared ?

Mr. BurLeEr—We pulverized a quantity of the frank-
linite pig metal, and sprinkled a layer of it upon a
sheet of wrought iron, covering the iron also with a
dusting of borax as a flux. We then laid a second
sheet upon the top of this, and covered it also with
the franklinite and borax. In this way we built up a
pile of alternate layers of wrought iron and franklin-
ite till we had five sheets of wrought iron and four
strata of franklinite. We then put the mass into a
furnace and raised it to a white heat, when we took
it out and passed it between rollers. The rollerswere
set to compress it very much, perhaps too much ; for
the franklinite, being very limpid indeed, was forced
out in streams ; flying across the shop more than
twenty feet. You see that the mass was very thor-
oughly welded together. The plate was eight or nine
feet long and about a foot wide. This piece was cut
off with shears. We cautioned the owner of the
shears in regard to the hardness of the metal but he
thought that he could cut it, and you see that he did,
though I believe he broke his shears a little. His
success I attribute to the fact of the outer layers on
both sides of the sheet being wrought iron, which
consequently was the only substance that came in con-
tact with the blades. In this form there is no doubt
the sheet might be punched.

Mgr. JoNes—Were the sheets of iron brightened ?

Mr. ButLER—No ; only as they were brightened by
the borax.

It is very generally supposed that hogs thrive best
when they are freely allowed to ¢ wallow in the
mire’’ and remain as damp and dirty as possible.
Thisis an erroneous notion. Various experiments
have proven conclusively that hogs when kept clean,
warm and dry, thrive best and are most easily fat-
tened. They should be kept in well shaded, dry and
clean pens, and they should be fed regularly three

times per day.
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NOTES OF SHIPBUILDING AND THE CONSTRUC-
TION OF MACHINERY IN NEW YORK AND
VICINITY.

Notwithstanding the dark clouds of civil war
which hang over our country at the present period,
there is considerable activity manifested in our va-
rious shipyards and machine shops. It istrue that
the prominent feature of the work in progress com-
prises the construction of gunboats, side-wheel steam-
ers, sloops-of-war, iron-clad frigates, floating batter-
ies, &c., for our government, demanded by the exi-
gencies of the times, but they do not monopolize the
whole of it, as during the past three months, several
magnificent steamships of large tunnage have been
constructed for private individuals, and others are
now on the stocks, or undergoing the process of com-
pletion. Many of these vessels, however, have been
sold or chartered for an indefinite period to the gov-
ernment, and are now being used as gunboats or
transports.

It is an indisputable fact that the shipping interests
of the Northern States have been for the past fifty
years steadily on the increase, and but temporarily
interfered with by the several financial crises we have
passed through in that time. Although we have
never boasted of the immensity of our tunnage, we
have advanced with that steady and marked progress
which has attracted toward us the attention of Euro-
pean countries, and they have expressed their aston-
ishment at our enterprise and energy in naval archi-
tecture, and the excellency of our machinery.

Science and art have extended their aid in no other
department of handiwork more particularly than in
this, and the appreciation of the fact that our models
of vessels, and the skill and ingenuity manifested in
their construction, are universally regarded as of a
superior order, is practically shown by numerous
foreign nations, who fly their ensigns over the decks
of many formidable men-of-war composing their fleets,
whose construction is due to American skill and
American ingenuity. And more than this, many of
their citizens are owners of vessels of fine mudels,
well constructed, sent forth from our yards and now
plying their seas.

If more evidence of this character is required to
prove our assertion, we think the fact that special
agents have recently been sent to this country by
foreign powers to superintend the erection of vessels
intended for them, now being commenced at the
yard of one of our most successful ship-builders, will
certainly be sufficient.

During the past few days we have visited the several
shipyards and machine shops to be found within New
York and vicinity, and as a result of our observations
and inquiries, we present herewith annexed a review
of the operations for the past three monthsincluding
those now in progress. It will give an impression of
the state of the business ; but the most indubitable
evidence, to our minds, of the great activity existing,
is the merry chorus of the ringing axes and clanking
hammers that strike the ear at every turn.

THE STEAMER SANTIAGO DE CUBA.

The hull of this vessel was built by Messrs. J. Si-
monson & Co., Greenpoint, L. I.; machinery was
constructed at the Neptune Iron Works, New York ;
the owners are Messrs. Valienti & Co., St. Jago ae
Cuba ; her intended service, New York to Santiago ;
superintendent of construction, Mr. Wm. D. Phelps.

Hull.—Length on deck, 240 feet; breadth of beam,
molded, 38 feet; depth of hold, I9 feet 6 inches; depth of
hold to spar deck, 27 feet; frames, molded, 15 inches;
sided, 18 inches, and are 26 inches apart at centers ; draft
of water at load line, 14 feet; rig, brigantine ; tunnage,
1,650 tuns.

Engines.—Vertical beam ; number and diameter of cyl-
ifnd:rs—one of 66 inches; length of stroke of piston, 11

e%&ilers.—l‘wo, return flue ; length of boilers, 30 feet ;
hight of same, exclusive of steam chimney, 12 feet;
breadth, 12 feet.

Water Wheels.—Diameter, over boards, 29 feet; length
of blades, 9 feet 6 inches; diameter of shaft, 17 inches;
material, iron.

This vessel was intended as a pioneer of a line of
steamers between the port of New York and St. Jago
de Cuba, but is now in the service of the United
States. Her frames are of white oak, hacmetac,
chestnut, &c., which are square, fastened with copper
and treenails. Her keel is of white oalk, and her
floors are filled in solid to the floor timber heads, fore
and aft. She has iron straps, diagonally and double
laid, 4} by % inches, extending from her bilge to sec-

ond deck, secured to frames by %-inch bolts and an

iron strap of same dimensions,running entirely around
the ship inside. All her arrangements were such
that at the time she was finished she was surpassed by
few steamships afloat.

THE STEAMER PAQUETTE DE MAULE.

The hull of this vessel was built by Messrs. Law-
rence & Foulkes, Williamsburg, L. I.; the machinery
was constructed by the Neptune Iron Works, New
York ; owner, Mr. George K. Stevenson, Valparaiso ;
intended service, Valparaiso to Maule, Coast of Chili.

Hull.—Length on deck, 165 feet; breadth of beam,
molded, 29 feet; depth of held, 9 feet; depth of hold to
spar deck, 9 feet 6 inches; frames, molded, 12 inches;
sided, 6 inches, and are 24 inches apart at centers. These
frames are square, fastened with copper and treenails,
and are strapped with diagonal and double laid braces,
43 by 7-16 inches ; draft of water at load line, 8 feet 6
inches ; rig, brigantine ; tunnage, 400 tuns.

Engines—Vertical beam ; number and diameter of cyl-
indgrs, two of 32 inches; length of stroke of piston, 8
eet.

Boilers.—Two, return flue ; do not use blowers.
Water Wheels.—Diameter, over boards, 24 feet ; mate-
rial, wood.

This vessel is of white oak and locust and con-
structed in the most thorough manner. She is the
first vessel ever built in this country for the trade for
which she is intended, and this fact may be considered
a recognition of the superiority of our naval archi-
tecture, a these steamers previously employed where
the Paquelte. de Maule is to run have never fulfilled
the requirements of the locality. The interests of
the government have heretofore secured the patron-
age of ghip owners there for English ship builders,
but by the untiring exertion of Messrs. Lawrence &
Foulkes, American skill achieves another triumph.

THE STEAMER MERCEDITA.

The hull of this vessel was built by Mr. Edward
Lupton, Williamsburgh, L. I.; the machinery wus
constructed by Messrs. Murphy, McCrady & Worden,
New York ; owners, Havana and New York Steam
Navigation Company ; intendedservice, New York to
Havana.

Hull.—Length on deck, 195 feet; breadth of beam,
molded, 30 feet ; depth of hold, 11 feet3 inches; depth of
hold to spar deck, 19 feet; frames, molded, 14 inches;
sided, 74 inches, and are 30 inchesapartat centers. They
are square fastened and strapped with wooden braces;
draft of water at load line, 10 feet; rig, three-masted
:chooner; has two athwartship bulkheads; tunnage, 838
uns.

Fngines.—Vertical direct acting ; number and diame-
ter of cylinders, two of 30 inches; length of stroke of
piston, 2 feet 8 inches.

Boilers.—Two, horizontal tubular, constructed in the
best manner.

Propeller.—Diameter, 10 feet; pitch, 18 feet; number
of blades, 4 ; material, cast iron.

This vessel is the first of four steamships intended
to ply between Texas, New York and Havana. She
was constructed with a view to attain great strength
and speed. She is built of white oak, hacmetac and
chestnut, and is ceiled with yellow pine. Instead of
using iron straps as braces for her frames, she has
every four feet over her ceiling, diagonal oak braces,
9 by 2% inches, being 5 inches in thickness, running
from her upper deck clamp to 15 inches below floor
heads, each intersection being bolted with iron, and
all the treenails passing through the ship, and wedg-
ing in these braces, thus forming, it is asserted,
greater strength than was ever before attained in a
vessel of her class. She is fitted with all the modern
improvements, and cost at completion $95,000.

THE STEAMER SHANTUNG.

The hull was built by Mr. Thomas Collyer, New
York ; machinery was constructed by Neptune Iron
Works, New York ; owners, Messrs. Everett & Co.,
China ; intended service, coast of China.

IIull.—Length on deck, 150 feet; breadth of beam,
molded, 25 feet 6 inches; depth of hold, 10 feet; depth of
hold to spar deck, 17 feet 6 inches; frames, molded, 12
inches; sided, 5 and 6 inches, and are 26 inches apartat
centers; theyare square, fastened with copper and tree-
nails, and are braced with iron straps, diagonally and
double laid, 33 by § inches, extending entirely around
them : draft of water at load load line, 7 feet; rig, fore-
topsail schooner ; tunnage, 445 tuns.

Engines.-—Vertical beam ; number and diameter of cyl-
inder, one of 36 inches; length of stroke of piston, 10 feet.

DBoilers.—One, return flue, located in hold; uses blow-
ers.
Water Wheels.—Diameter, over boards, 22 feet ; mate-
rial, iron.

Thissteamer is constructed of white oak and chest-
nut, and put together in a masterly manner. Her
model seems to be without fault, and bespeaks great
speed. Thereputation which Mr. Collyer has achieved
in China for building steamships is surpassed by no
other constructor. He has sent to the Chinese seas
some eight or ten vessels, all of which have beat in
many an exciting race the boasted steamers of England.
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THE STEAMER HONDURAS.

The hull was built by Mr. Thomas Collyer, New
York ; the machinery was constructed by the Nep-
tune Iron Works, New York ; owners, Messrs. S. II.
Ackerman and others, New York ; intended service,
Honduras to Cuba.

Hull.—Length on deck, 150 feet; breadth of beam,
molded, 26 feet ; depth of hold, 10 feet; frames, molded,
12 inches ; sided, 5 and 7 inches, and are 28 inches apart
at centers. They are square, fastened with copper and
treenails, and have iron straps, diagonally and double
laid, 3} by 4 inches, running around them : draft of water
at load line, 7 feet; rig, schooner, two masts; tunnage,
375 tuns.

Lingines.—Vertical beam ; number and diameter of cyl-
ifnders, one, of 36 inches; length of stroke of piston, 8
eet.

Boilers.—One, return flue, located in hold ; does not use
blowers.

Water Wheels.—Diameter, over boards, 22 feet; mate-
rial, iron.

This vessel is built of white oak and chestnut, and
has water-wheel guards for half width, and slatted
underneath. She is of beautiful model, and is ex-
pected to be very fast. She is supplied with all the
necessary pumps, &c., required by a sea-going steamer.

THE STEAMER FLAMBEAU.

The hull was built by Messrs. Lawrence & Foulkes,
Williamsburgh, L. I.; the machinery was constructed
by Messrs. Henry Esler & Co., South Brooklyn, L. I.;
owners, Messrs. P. J. Forbes & Co., China ; intended
service, coast of China.

Hull.—Length on deck, 185 feet; breadth of beam,
molded, 30 feet ; depth of hold, 11 feet; depth of hold to
spar deck, 18 feet; frames, molded, 14 inches; sided, 8
inches, and are 30 inches apart at centers. These frames
are square, fastened with copper and treenails, and are
strengthened in the best possible manner by iron straps,
diagonally and double laid, 4 by % inches, extending
around them. Draft of water atload line, 10 feet 6 inches ;
rig, brigantine ; tunnage, 791 tuns.

FEngines.—Vertical beam ; number and diameter of cyl-
inders, one, of 50 inches; length of stroke of piston, 5
feet.

Boilers.—Two, return tubular, constructed inthe best
manner, and located in hold.

Propeller.—Diameter, 10 feet ; pitch, 18 feet ; number
of blades, 4; material, iron.

This steamer, as mentioned above, was intended for
the coast of China, but owing to the admirable cargo-
carrying capacities she possesses she was chartered by
the government at the period of her completion. She
is built in a masterly manner, of white oak, chestnut,
&c., and is of beautiful model. The builders of her
machinery had two objects in view at the time of its
construction, viz., great strength and speed, and the
trial trip of the vessel, recently made, proved very
conclusively to them that they had succeeded beyond

their most sanguine expectations.

A NEW PAD To PREVENT INTERFERING.—Mr. William
Somervill, a veterinary surgeon of this city, has in-
vented a pad to prevent interfering in the ac-
tion of trotting horses. It seems well calculated
to effect the object, and there is a good deal of inge-
nuity in the plan. The pad consists of a piece of in-
dia rubber, made concave inside, so as to fit the hoof,
and kept in place by means of its elasticity, and a
tongue held between the wall of the hoof and the
shoe. No horse can cut his knee with this pad upon
his hoof. The method adopted to fasten it is entirely
successful. At the same time it is so inconsiderable an
addition to the edge of the shoe and the horn of the
hoof, thatat a very little distance it cannot be per-
ceived.

GoLDEN Cray.—Gold is disseminated among the
alluvial deposits of the earth to a far greater extent
than most persons suppose. Mr. Eckfeldt, the prin-
cipal assayer of the U. S Mint, at Philadelphia, has
discovered it in the soil beneath the paved streets of
that city. Philadelphia clay contains one part of gold
in every 1,224,000 parts of clay. There are three
cents’ worth of gold in every cubic foot of such clay-
It will not pay for the working, but it is a curious
fact, that in every million cubic feet of such clay
there are $30,000 worth of gold. No wonder the
Philadelphia bricks are so famous when it is consid-
ered they are all made of gold.

THE commerce of Baltimoreis reviving again, under
firmly established Federal sway. The business of last
week at the custom house showed $359,052 exports,
being nearly $300,000 more than the previous week,
but the imports were not so heavy. The exports were
principally flour, wheat and tobacco to Europe.

SEVERAL beds of lignite have been discovered in Car-
son river in the Washoe district, California.
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AN INGENIOUS ATTEMPT TO REDUCE DAMAGES.

SHERWOOD’S DOOR LOCKS—THE UNITY OF AN
—LAW AND EQUITY AS TO DAMAGES.

INVENTION

Most of the door locks used in this country, till
within a few years past, were imported from England.
But the mechanical genius of our countrymen soon
placed us beyond the necessity of depending upon
foreign countries for an article so universally useful
and important. Previous to Sherwood’s invention it
was an important object to discover some lock cheaper
and better than the imported article. This object was in
part effected by making the locks of cast iron ; but a
difficulty was found to exist in the fact that door locks
had to be made right and left, and a lock made for a
right-hand door would have to be turned upside down
in order to be used on a left-hand door, and vice versa.
An American named Sherwood, under whom the com-
plainants, Livingston & Co., claimed, was the first in-
ventor to effect this object,and soon succeeded in estab-
ilshing a manufacture at once cheaper and better than
the imported. His patent was for ¢ a new and useful
improvement in door locks.”” There was necessarily
in Sherwood’s improved locks a vast deal, much the
greater part of which had been in previous locks,
and he claimed of course no merit for inventing door
locks generally. ¢ What I claim as my invention,”’
is the language of his application for Letters Patent,
is making the case of door locks and latches double
faced, or so finished that either side may be used for
the outside in order that the same lock may answer
for a right or left-hand door.”’

After Sherwood obtained his patent and sold ittothe
plaintiffs for about $600, the respondents, Jones & Co.,
conceiving that the invention was without originality,
undertook to disregard the patent, and during a term
of two years and six days did disregard it. And being
able to sell for $31 per dozen locks, which cost but
$10.64 to make, their profits were large. The plaintiffs
having filed a bill sometime since in the U. S. Court
obtained a perpetual injunction, and a decree and
reference for account. The account being taken it
appeared that, making a deduction for the interest of
money invested in the manufacture, the cost of ma-
chinery, wear and tear, expenses of sales, insurance
agencies, transportation, bad debts, &c., the net profits
upon all the locks (including every part of the lock)
which the defendant made or sold were $13,282 93.
But the defendants denied that they were liable to
profits on the whole lock, or for any profits except
those properly springing from the case of the lock ;
that part of it alone of which Sherwood claimed to
be the inventor. Their idea was that they could ap-
portion this sum of $13,282 93, reported as their
profits to the different parts of the lock ; the profits
on each part being fixed on an arithmetical propor-
tion to the cost of each. The account then would
stand thus :—

Profits on the case (the improvement for which.
Sherwood got his patent,).................. $3,123 48
Profits on latch and keeper..................... 1,221 53
Profits on other parts of the lock................ 4,577 01
Profits on trimmings.................coiiiiin.. 4,360 91

Total, .. ouueiei e $13,282 93

The questions then before the court were :—

First, whether the respondents were to be charged
with $3,123 48, profits on the case alone on the basis
of computation just stated, or with $13,282 93 profits
on the whole lock.

Second, whether assuming, as proved, that the vio-
lation had been willful and gross, the court, in a form
of proceeding coming from a bill in equity, could
treble the damages.

The following is a portion of the opinion of the
court, given by Judge Grier, bearing upon the ques-
tions considered :—

The great question of the case now recurs : Is this
Janus-faced lock a peculiar and distinct machine in-
troduced into market as a cheaper and better article
than other machines without the peculiar characteris-
tics of the patented one? Does the value of the pat-
ent to its owners consist in the close monopoly of the
right to make and sell this species of lock as one in-
dividual machine ? Has it peculiar characteristics
which distinguish it from other machines of the same
genus, and which give it a peculiar value in the mar-
ket? If so, the complainants have a right to demand
that the defendants, having infringed their exclusive
right to make and sell this peculiar machine or man-

ufacture, are justly liable to refund all the net profits
made by such infringement. If, on the contrary, the
patent is for some addition or improvement onan old
and well-known implement, or some separate part or
device thereof of small importance compared with
the whole, if the license to use the improvement or
addition was sold, as separate and distinct from the
whole machine, the measure of damage would be the
price of a license, and not the profit made by the ex-
clusive right to make and sell the whole machine.
The history of this invention, its objects and results,
are fully stated in the case of Livingston & Co. v.
Jones & Co., between these same parties when the
originality of Sherwood’s invention was assailed.
The claim of the Sherwood patent was for ¢ making
the case of door locks and latches double faced, or so
finished that either side may be used for the outside.”’
The arrangements of the internal parts of the lock
and devices necessary to such a lock, are set forth in
the specification. They were rather complex, and
required that, in order to change the lock from a
right-hand to a left-hand lock, it should be opened,
and some change made in the position and arrange-
ment of the internal parts. For the purpose of the
present discussion it is unnecessary to describe these
devices. The name * Janus-faced ’’ locks was given
to this machine to distinguish it from others which
had its peculiar qualities.

Now it is evident that, althoughthe patent of Sher-
wood may be said to be for an improvement in
the manufacture of locks, a well-known implement
or machine ; nevertheless the lock contrived by him
was a new and distinct