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W. H. J, of Pa.—The old system of fastening shoes to
borses feet by nails is still universally practiced. Attempts have
recently been made to introduceothermethods, but we have still
to look for the result.

J. R., of Ohio.—The weight of one cubic foot of water
18 6224 pounds. The weight of one gallon is about 8 pounds. You
cancalculate the weight of water in your tank for yourself.

P. B., of Comn.—One square foot of wrought iron one
inch thick weighs 40°6 pounds, of course if half an inch thick it
weighs 203 pounds.
water in another part of this column.

B. F. G. W., of N. Y.—Our charge for obtaining the in-
formation you desire in regard to Legare’s patent will be $5. As
your letter is not properly signed we cannot preserve it on our
files.

G. R. B., of Pa.—-We do not know of any parties en-
gaged in making artificial leathier. The best way to reach such
persons is to advertise.

G. H. C., of N. J—Nothing is more agreeable to us
than to receive accounts from our institutions of learning of new
discoveries in science. We see nothing novel in your battery, how-
ever, except the form, and that seems to be no improvement. The
zinc cup holding the acid will be rapidly corroded, and as soon as
it is eaten through, the acid will run out upon the floor. The iron
toois liable at any moment to lose its passive state when it will be
very quickly dissolved.

P. W., of R. I.—Every steam piston should be packed.
We haveseen many varieties used but none that were at all equal
to the threerings a8 ordinarily made. Water packing has been
employed but it is not efficient or economical. It is made by turn-
ing small groovesin a solid piston ; the grooves are 3-16thsof an inch
wide and deep. The theory is that they get filled with water from
condensed steam and preventleakage. They get fllled with dirt
instead and scratch the cylinder greatly.

T. W. R., of N. Y.—There must have been water in
your mold, or the cores were damp. Metal will not fily out of the
“gate ” if proper care is taken.

M. McD., of Mass.—One 20-inch gun has already been
cast, but is not yet finished, we believe.

C. R. M., of Conn.—Fusible safety plugs are not used in
this country forrteam boilers. They have been found inoperative.
They are still employed to some extent in England, but they are
regarded with suspicion, we are told.

I. P., of N. Y.If your invention has proved to be a
valuable one to the country, the fact of your having realized a
small fortune from it will not militate against .its extension.
An inventor of a really valuable improvement is entitled to a
munificient reward, and we think your- case not an exception.
You must make your application for the extension at lcast ninety
daysbefore the date of its expiration.

J.J. 8,, of Ky.—The machine to which you refer for
making cigars was published in the SCIENTIFIC AMERICAN, Vol.I,
No. 16, new sories. We do not know the present address of Mr.
Beanchi, the patentee.

E, M. W., of—.An artesian wecll is"one in which the
water flows up from an under seam above the surface. Such wells
are generally formed in basins, where the rocky strata dip down-
wards, and they are supplied from distant elevations or the water
would not be forced up to the surlace.

J. G., of Mass.—You will find an illustrated series of arti
cles on the manufacture of axes, in Vol. I, of our new series, begin-
ning at page 267.

V. C., of N. J.—Stevenson’s turbine yiclds a larger pro-
portion of the total power of the waterr than any other water
wheel that we know of. But turbines are not adapted to work
where great changes are made in the amount of resistance, as in
throwing machines into and out of gear. Stevenson’s address is
200 Broadway, New York. We know of no manufactory of Barker
mills.

S. W. N,, of N. Y.—Nothing is better settled than that
a body projected vertically upward from the earth, would fall with
the same velocity that it rises were it not for the resistance of the
atmosphere. It is also true that but for the resistance of the air
all bodies would fall with the same velocity—afeatheras rapidly as
a guinea. We have seen thls demonstrated repeatedly in a vacuum
tube. As you desire authorities, we refer you to Newton’s Princi-
pia, Definition VII. ‘Theforce of gravity (taking away, or allow-
ing for, the resistance of the air) equally accelerates all falling
bodies, whether heavy or light, great or small.” See also Silliman’s
Philosophy, page 71.
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H.C,of N. Y., $16; P. & M., of Mass,, $15; L. D., of N. Y., $16; J.
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Mass., $16; S. W., ot Ill., $25; Mcl. & G., of Pa., $16; W. H. H., of
L., $26; A. W., ‘of I11,, $25; G. McX., of N. Y., $26; T. G. M., of N.
Y., $40; G. & G, of I'a,, $16; W. S, of Obhio, $26; N. T., of N. H., $16;
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S, of N. Y.,$20; 0. C. F,, of D. C., $16; G. H, of N. Y., $46; G. E.
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TO OUR READERS.

PATENT CLATIMS.—Persons desiring the claim of any in-
ventionwhichhas been patented within thirty years,can obtaina
copy by addressing a note to this office, stating the name of the pat-
entee and date of patent, when known, and enclosing $1 as fee for
copying. We can also furnish a sketch of any patented machine
issued since 1853, to accompany theclaim, onreceiptof $2. Address
MUNN & CO., Patent Solicitors, No. 37 Park Row, New York.

INVARIABLE RULE.—It is an established rule of this office
tostopsending the paper when the time for which it was pre-paid
has expired.

MoDELs are required to accompany applications for Pat-
cntsunder the new law, the same as formerly, except on design pat-
ents, when twogood drawings are all that are required to accompany
the petition, specification and oath, except the Government fee.

RECEIPTS.—When money is paid at the office for sub-
scriptions, a receipt forit will always be given ; but when subscribers
remit their money by mail, they may consider the arrival of the
brst paper a b d of our reception of their
tunds.

fide BL‘BHUW‘

Binding the * Scientific American,”

It ia important that all works of reference should be well bound.
The SCIENTIFIC AMERICAN being the only publication in the country
which records the doings ot the United States Patent Office, it is pre-
served by a large class of its patrons, lawyers and others, for refer-
ence. Some complaints have been made that our past mode of bind-
tng in cloth is not serviceable,and a wish has been expressed that we
would adopt the style of oinding used on the old series, f. e., heavy
ooard sides covered with marble paper, and morocco backs and
corners.

Believing that the latter style of binding will better please a large
portion of our readers, we commenced on the expiration of Volume
VIL, to bind the sheets sent to usfor the purpose in heavy board
sides, covered with marble paper and leather backs and corners.

The price of binding in the above styleis 75 cents. We shall be un
able hereafter to furnish covers to the trade, but will be happy to
receive orders for binding at the publication office, No. 37 Park Row,
New York.

RATES OF ADVERTISING.

TWENTY-FIVE CENTS per line foreach and every insertion, pay-
ablejin advauce. To enable all to und d how to the
amounttbe y must send when they wish advertisements published
we willesFlelathat ten words average oneline. Engravings will not
be admitted into our advertising columns, and, a8 heretofore, the
publi reserve to th lves the right to reject any advertisement

they may deem objectionable.

OR SALE.—ONE PULLEY, 80 INCHES DIAME-
TER, 24-inch face, bored for 3%-inch shaft. Apply to * Provi-
dence Tool Company,”’ Provideuce, R. I. 4tf

OTICE.—PARTIES HAVING EITHER AN IM-

proved Thrashing Machine, Farm Mill, or Cotton Gin to be

introduced, may address “Patent Horse-power Company,” 1,609
Pennsylvania avenue, Philadelphia. 4 6%

MAIN AND BROWN ON THE MARINE STEAM
ENGINE. Just ﬁublished—

THE MARINE STEAM ENGINE. By Thomas J. Main, F.R. Ast.
S., Mathematical Professor at the R%ya.l Naval College, Portsmouth ;
and Thomas Brown, Assoc. Inst. C.E.,, Chief Engineer R. N. attached
to the Royal Naval thege? authors of “Questions Connected with
the Marine Steam Engine,” and the * Indi%ator and Dynamometer.”
With numerous Illustrations. In one volume, 8vo.” Price $5, by
mail, free of postage.

CONTENTS.

INTRODUCTORY CHAPTER. Steam. Water. Caloric. Temper-
ature. lleat and cold. General efiects of heat and cold. Expan-
sion by heat. Expansion of gases. Practical methods of observing
eXpansion. Various applications of this principle. Law of expan-
sion by heat not universal. Beneficialresult arisingfrom this anom-
aly. Toshow that the law falls in the forezoing case. To ascertain
the tempcrature of any substance. Pyrometer. Thermometer
Method of graduatiug thermometers. ‘fo compare thermometers
when differently uated. Laws of coollng. Conduction. Con-
ducting powers of bodies. The sensations a bad criterion of temper-
ature. Convection, Advantages to be derived from a knowledge of
this law. Explanation of some natural phenomena. Radiation.

Radiating power of bodies—what it depends on. Laud &d
breezes. Oapacity for heat. Unit of calopr%(:. Latent h)g‘. Unsg:
what heat b Iatent. Heatthe o©.e gentin
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melting and vaporizing bodies. Calorimeter. Source of heat.
Heat generated by mechanical operations. Comnbustion. Tempera-
ture necessary for combustion. Oxidation. Effects of galvanic ac-
tion. Boiling point. Boilin%pointas influenced by pressure. Tem-
perature of steam. Vapor. Formation of dew. Causes influenc
the formation of dew. Vapor and steam distinguished. Method o
obtaining steam. Steam distinguished fromn other clastic fluids.
Boiling Op(ﬁnt of fresh water. Boiling émmt of salt water. The
steam of salt water is fresh. Process df distillation. High-pressure
steam. Measure of steam by atmosphere. Laws regulating the
pressure of steam. Pressure, density, and temperature of steam.
Specific gravity of steam. Common steam. perbeated steam
Analysis of sea-water. Saline contents of sea-water. Gaseous mat-
ter in sea-water. 3 . =
CHAPTER II. THE BOILER :—Marine boilers distinguished from
land boilers. Gear connected with boilers. The tubular boiler. The
number of boilers in each steam-vessel. The steam-chest. The five-
bridge. Ash-pits. Gunboat boilers. Exhaust-pipc. Blast-pipe
Feed or donkey engine. Boiler hand-pumps. The safety-valve.
Gear attached to the safety-valve. Under what circumstances the
weights of the safety-valves may be incrcased. The safcty-valve
box. Waste-steam funnel and dripv}iipe. Steam-gage. Steam-gage
for high-pressure boilers. Gage-cocks. Boiler water-gage. ing-
ston’s valves. Wash-plates or dash-plates. Dampers. The reverse-
valve. Communication or stop valve. Blow-out cocks. Brine-
gumns, brine-valves, and refrigeratora. Surface blow-out pipes.
eaward’s brine-valve. Brine and feed valves, as fitted at the facto-

Ty, Portsmouth Dockyard.

CHAPTER IIl. THE ENGINE:—Definition of steam-engine.
Employment of the several methods. Engine in general use pre-
vious to Watt’s improvement. Newcomen’s engine. Discoveries of
Watt. Blowing through. Single-acting engine. Double-acting en-
gine. Hizh-pressure or non-condensing enflne. arine steam en-

ine. Slde-lever marine engine. Blow-valve. Stuffing boxes, ete
Piston of steam cylinder. Working parts of side-lever engines.
Method of workmq slides. Strap, gib, and cutter. Escape valves of
cylinder. Parallel moMon. Surface eondensation. Test-cocks,
Foot-valve not absolutely necessary. Annularair-pumpbucket. An
nular delivery valve. Air-pump and common pump contrasted. De-
livery valve not alwaysneeded. Double-actingair-pump. Discharge

or sluice valve. Varlons kinds of slides Long D-slide. Short D-
slide. L tive slide. S d’s slides.  Cylindrical slides.
Cushioniug. Lead of slide. Lap of slide. Effect of lap. Worlking

with and without lap contrasted. The eccentric. Throw of eccen-
tric. Stops on the eccentric. To find the travel of the slide. Double
eccentric. Throttle-valve. Expansion-valve. Expansion-valves.
Hornblower’s  valve.  Cornish double-beat. uilibrium-valve.
Valves of H.M.S. Penelope. Gridiron valve. Other kinds of expan-
sion valves. Maudslay and Field's rotary expansion-valves. Con-
denser.ﬁage. Pressure in condenser by e. Errors ip barometer

gage ode of correcting ditto. Lubricators. Expansion-cams
and ﬁar. Feed-pumps. Bil‘ﬁe-pumps. Modes of‘gmpulslon. Pad-
dle-wheels. Feathering Paddles. Reeffingthe paddles. Disconnect-

ing the wheels. Methods of disconnecting paddle-wheel. Immer-
sion of paddle-wheels. Paddle-wheel brakes. The screw propeller.
Definition—length of screw. Deflnition—angie of screw. Pitch of
screw. of screw. Area of screw. Thread of screw. Diameter
of screw. Disconnecting the screw. Methods of raising the screw.
Governors in screw ships.

CHAPTER Direct-action engines. Gorgon ens;lnes. Length
of radius-bar of ditto. Fairbairn’s engines. Maudslay’s double-
cylinder engines. Boulton and Watt’s direct engines. Messrs. Mil-
ler and Ravenhill’s direct engines. Oscillating engines. Engines for
working the screw-propeller. Direct-acting screw-engines. Direct-
acting geared engines. Oucillamﬁ horizontal engines. Trunk en-
gines. Double-acting air-pump. audslay and Feld’s return con-
necf.in%;rod englne. Hum%hrey’s engine. . .

CHAPTER V. GETTING UP THE STEAM:—Filling the boilers
To know when the blow-out cocks are closed. On the proper hight
of water in the boilers when fires are first lighted. Laying the
fires. To get up the steam expeditiously. Duties to engines, ete.,
while the steam is gettingup. Ipjection-orifice choked up. To see
theengineclear for starting. Foot-valve %«;gﬁ(e,d. Starting the en-

ines. Starting with one engine in gear. orking engines at moor-
ings. On starting from moorings before the steam is well up.
Steaming through an in tricate *:asage on firststaring. On opening
the communication bet ween a hot and cold boiler. Priming on first
starting the engines. On {Jrimin while gemng upthe steam. Rem-
ed ies against priming. Chilling effects ot cold surfaces. Banking up
the fires. Putting back the fires. Safety-valves to be closed when
bankiong up. On thesteam gages of strange boilers. Attention to
the ja-kets of steam cvlinders. To ascertain if blow-out cocks are

opened.
ER VI. DUTIES TO MACHINERY WHEN UNDER
K] M:—The boiler. Glass water-gage. Blowing out. On the limit
of saturation. The salinometer. sh-pits to he kept clear of ashes.
On stoking. Management of fires. I"eedingthe boilers, To prevent
saturation of boilers under peculiar circumstances. Decrecase in
maximum boiler-pressure when the ship is rolling. Blowing-out to
be limited at times. On the number of boilers to be employed.
Superheating apparatus. Ashes escaping from the funnel. Flume
appearing at the top of the funnel. On the supply of air to the fires.
To prevent accidents if the water be low in the boilers. Etfect on
the steam from admitting a large supply of cold water. Attention
to be paid to injection-pipes. Kingston’s valves. Working as high-
g{ressure engines. Injecting from tbe bilge. Onleaksin tlc engines,
ethod of working engines with leaky slides. Leaky condensers or
air»&mm 5. Attention to be d to feed-pumps. Attention to be
paid to dampers and ash-pit doors. Back-ash. Duties to bearings
of engines. Soft metal for bearings. Expansive working. Stcapr-
circle. Management of fuel. Previousnotice to be given before stop-

pmfi’lthe enﬁmes.

CHAPTER VII. DUTIES TO MACHINERY DURING AN AC-
TION, OR AFTER AN ACCIDENT:—Gear for repairing damages
during an action. Machinery to be examined before an ection.
Precautiona against fire. Regulation of fires during an action. Cas-
ualtiea to paddle-wheels during an action. Effect of shot upon fun-
nels. Remedies proposed if shot enter the boiler. Regulation of the
steam during an actlon. T:?Hmrary repairsto a boiler. Temporary
repairs of a steam-pipe or fe -'Fipe‘ Method of working one engine.
Remarks on screw-propeller. To clear the bilge ot a vessel. Fre-
cautions in case a vesscl be run ashore. Temporary repair of boiler

tubes. Steamersin chase. Torepair the funnel after an action, To
straighten a bent pistonrod. To work englnes without cylinder-
COvers.

CHAPTER VIII. DUTIES TO ENGINE, ETC, ON ARRIVING
IN HARBOR :—Blowing out the water. Hauling out fires. Duties to
e (neson.nrrlvinﬁem port. Lubricators to be examined. Bearings
tobe cxamined. 'marks on the outer he:mqgs of paddle-shafts,
Remarks on piston-glands, keys, etc. On screwing down the “hold-
ing-down bolts.”” On examining, repacking, etc., slides. To find the
length of stroke of an engine., Toadjust the parallel motion of en-
gines. To acﬁust paddle-shafts. To set slides. To adjust eccentriq-
rod. Remarks on al eration of the slides. On cleaning out and
scaling the pboiler. Rust.joints. On stopping cracks in boilers, etc.
Onrepairing the fire-bridges and_ash-pits. On staying the boilers.
On increasing the load in the safety-valve. Boiler water-glass. On
the internal eed-gir,& The ateam-ga(ie tobe examined gccasionally.
On replacing the fire-bars. On awee‘)qg the funnel. Co:l-bunkers
to be examined. Coaling ship. Rubbish to be carefully removed
after repairs. Danger fromimpure air inboflers. Screw-gearing in
screw-steamers. Lubricating theg earing of screw vessels. Pamﬁﬁs,
Preserving boilers when not in use.  On fitting mud-hole doors  On
Eetting up steamatfrequent intervals. On turning round the wheets

y hand. On turning the engines of screwvessels. Raising cylinder
covers by tackles. Toget acylinder cover into its place. To ascer-
tain if the p ston be steam-tight. Piston loose on the rod. Method
ot separating parts of an engine when rusted together, To blow
through when a blow-valve is not fitted. Processof lowinﬁ through
ete., delayed by cold. Attention to engines of screw-vessels.

CHAPTER IX. MISCELLANEOUB-—Measure of efficiency of en-
ines. Duty of an engine. Horse-power of an engine. ﬁg“‘i&“

orse-power. Horse-power from the evapoaration, etc. n the
screws of steam-vessels. Approximate area of a screw blade. To
find the angle of a screw blade. To find the pitch of a screw blade.
Requisite pitch for a dgiven speed of ascrew. To find the pitcn from
the speed of ship and the sl ;’ Area of a screw blade (accurately).
Power exerted by a screw. Slip of the screw. Best speed in a tide-
way. Motion of paddle-steamers in still water. Consumption of
fuel in a given time. On the consumption of fuel between  two

rts. On reeffing paddles. Measure of performance of engines.

n the motion of the crank. Work develog)ed by a crank in one
revolution. Length of radius-bar. Amount of work in one stroke
of air-pump. Amount of fuel lost by blowing-out. Besttemperature
of a condenser. On the qualities of fuel. eigbt of coal when usad
as fuel Patent fuel. Efiect of stowage on coals. Decayof coals.

ualities & coals suited to navication. Table IL.—Tower aud daty
etc., of various coals. Table IL.—Mean composition of averass
samples of various coals. Table IIl.—Average value of coals fr
different localities. Table 1V.—Average composition of coul
different localities.
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