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Combustion of Coal.

The power of 2 steam engine does not lie
in its cylinders, beam, shatt, and levers; no,
these only apply the power usefully. The
force that moves the engine is steam, and tha#
which produces steam is a chemical action—
the combussion of fuel. Combustion appears
to be-a very simple operation, but we do not
know a chemical phenomenon more difficult
of a clear explanation. Ib consists of decom-
position and recomposition. In the first place
coal is solid carbon, a heavy substance, but if
this be united chemically with oxygen, in
parts (CO?2) it becomes carbonie acid gas.—
This gas can only be formed of carbon and
oxygen, by the chemical actionwhich we eall
combustion, as exhibited in a fire (we do not
speak of fermentation—slow combustion).
The question may well be asked, what is the
cause of combustion * It is an important one,
and like a great many others, it is easier ask-
ed thananswered. We only know that when
a certain amountof heat is generated in fue),

‘by the particles of it changing their condition

and arrangement, the oxygen of the atmos-
phere separates from the nitrogen with which
itis chemically united, and combines with
these carbon particles forming carbonic acid
gas.
great heat is developed, the coal is said to be
decomposed by it, and the union of the carbon

‘particles with the oxygen—a new composition

forming a gas, which, strange to tell, extin-
guishes flame and fire, although it is itself the
direct product of fire. The heat generated by
combustion imparts a like action to water,
through bars of brass and plates of iron, and
changes its condition from water to steam,
which occupies 1,700 times the space of wa-
ter. It is this expansive force—the combina-
tion of water and heat, which is the vital
power of the steam engine. There is just rs
much philosophy to be learned in investiga-
ting the causes of making a tea kettle boil, as
those of volcanic eruption, and the informa-
‘tion to be derived is'more practical and useful.

As carbonic acid gas is formed of (CO?) it
requires two pounds of oxygen to saturate
every pound of coal to form this gas. If,
when burning coal, it is not completely satu-
rated with oxygen, a gas called carbonic ox-
ide (CO) is formed with one pound of oxygen to
one of carbon,whichisnet so expansive, conse-
quently a great loss of heat is experienced.—
We then see the necessity of supplying fuel in
a state of combustion, éspecially when' fresh
coal is put-on the fire with a plentiful supply
of oxygen.

As the atmosphere is composed of 21 vo-
lumes of oxygen to 79 of nitrogen, it follows
that a great quantity of air must pass through
a fire to supply a few pounds of coal with suf-
ficient oxygen te form perfect combustion.—
For every two pounds of oxygen extracted
from the atmosphere, exactly 7 pounds of ni-
trogen must also pass through a fire (nitrogen
is the heaviest gas,) consequently nine pounds
of air must pass through a fire for the perfect
combustion of every pound of pure carbon—
coal. Now, as 100 cubic inches of the air
weigh 310117 grains, and as 5,760 grains
is one pound, and 1,728 cubic. inches
form 1 cubic foot, it follows, 5760X100-=31"
0117== (leaving out the decimals) that we
have 18,583 cubic inches, or more than 10 cu-
bic feet of air to weigh 1 lb.,, which makes
more than 90 cubic feet of air which pass
through a fire for the perfect combustion of
one pound of coal. In furnaces, it is calcula-
ted that nearly 200 cubic feet of air pass
through the fuel for the combustion of one
pound of coal.

We see by this what an amount of air is
necessary to be admitted into rooms during
the winter season for the complete combus-
tion of the fuel in stoves and grates. This
must be supplied through crannies, cracks, or
open seams, for it is chemically impossible
that the fire will burn unless supplied with
its due proportion of oxygen. This is the
reason why, in a close warm room, it we lay
our hand upon any seam near a window, we
feel a rapid current coming in. This fact

teaches us how necessary it is o have rooms
well ventilated, and why large Tooms are

This action is called combustion—fire— |

more healthy than small ones. How won-
derful an atmosphere is that of ours, which
acts as the generator, regenerator, and conduc-
tor of both heat and cold; its own purifyer
and renovator.

Well SInking--~~Artesian Wells,
(Continued from page 98)
Toors.—In the annexed cut, figures 1, 2,
and 3 show an elevation, plan and section of
an auger. The tapped socket is for the pur-
pose of allowing the rods to bescrewed inte it.
The leading nose, a, is for cutting, and the
valve, b, is to prevent the material that is cut
from falling out of the auger while it is being

raised to the mouth of the bore. Figures 4,
5, and 6 represent a similar auger of larger
size; it has not a screw tapped into a socket
as the former one, but is bolted, instead, to an
intermediate rod. Figs. 7and 8 aretwo views
of a small auger with a longitudinal slit and
no valve ; it is used chiefly for boring through
clay and loam. In very stiff clay the slit
may be a very wide one, in sott clay narrow-
er; while in very moist ground, it%s inadmis-
sible altogether. Figs. 9, 10, and 11 show an
S chisel for cutting through rocks, flints, &c.;
this tool is worked with a vertical and circu-
lar motion. "

Thomas Prosser, C. E., of No. 28 Platt
street, this city, who furnishes tubes answer,
able for Artesian borings, has issued a small
pamphlet on this subject. It is merely, as it
states,a few loose remarks thrown together
with reference to works where other informa-
tion may be found. It quotes an extractfrom
the “ London Mechanics’ Magazine,” which
recommends Dr. Pott’s method of sinking iron
tubes for wells of large diameter, when the
substances to be bored consist of loose sand
or the like. This process of sinking tubes is
by atmospheric pressure, extracting all the air
from the interior of the tube by an air-pump,
when it descends with great rapidity. It is
secured by a patent in the United States, of
which C. Poutez, C. E, is the assignee. The
process is illustrated on the first page of this
volume of the Scientific American. The bo-
ring tool must always excavate or bore an
opening somewhat wider than the tube, in or-
der that it may descend into its proper place
as the sinking proceeds. If the boring for
water was through a rolid rock, no cylinders
would perhaps require to .be sunk—none if
there were no veins of water met with above
the main supply. When the lower water sup-
ply is depended upon entirely, no intermediate
seam of water should be allowed to have any
communion with that which rises from the
lowest depth ; it is therefore necessary that
the sunken pipesshould be well fitted, to pre-
vent any communieation between the lower
water stratum, and any one that may be above
it. The surface water must also be perfectly
stopped out, and Pott’s iron cylinders appear
to us to be a good plan for this. The common
way is to stone or brick up the first 30 or 50

feet of excavation, puddling between the outer
courses of brick with good clay, and making

good joints with hydraulic cement.
(To be continued.)

Accoustic Tcleérnph.

Won’t the ‘Scientific American give us, its
opinion of the practicability of a speaking te-
legraph ? How far cansa good pair of lurigs
make themselves heard through a tube of
half inch diameter (or an inch if-it would be
better?) The advantages of such a telegraph

are too numerous to mention—what are the

difficulties *—{Savannah Journal.

We know of no difficulties in theé way of
the speaking telegraph, except the _'expense:of
the lines; they cannot be erected so cheaply
ag'telegraph wires, nor can they 'be operated
so rapidly. The extreme distance ‘through
which twao individuals can comunicate
through a tube, we do not know, nor do we
believe experiments have ever been’ made on
a scale sufficient to test the question.” For
short distances-through public buildings they
operate well, and are in general use; but for
public use they are far inferior to the electric
telegraph. © Gutta percha tubes would be the
best and cheapest to use for long distances.
We are of opinion, however, that the accous-
tic telegraph is not so much employed as it
might be, especially on shipbeard, in prisons,
hospitals, asylums, &c.

—C ——
Mechanical Lecture.

C. H. Haswell, Senior Engineer, U. §. Na-
vy, delivered a lecture before the Engineers’
Institute, of this eity,on the evening of the
25th ult. The subject was the impact of fall-
ing bodies, and to present a rule for calcula-

ting the effect of the falling weight in a pile
driver. . He.illustrated his remarks with ex-
periments. - The subject is an intricate one.
The force of a falling body is its momentum,
composed of the weight multiplied into the
velocity. Atter the lecture, Mr. Lindsay, the
Secretary, made some appropriate remarks ;—
this institution, we believe, is in a flourishing
state.

Folliculitis, Commonly Called * Clergyman’s
Sore Throat.”

An article under this caption appeared on
page 64 of this volume of our paper. in which

| the name of Dr. Warren, of Boston, Mass., is

mentioned a8 being $he ‘discoverer. As there
‘are a number of Dr. Warrens in Boston,and
to avoid confusion, we are requested to state
that it is Dr. Ira Warren, No. 1 Winter Place
to whom belongs the merit of the discovery.

LITERARY NOTICHS.

NaroLzoX Dyxasry —Published by Cornish, Lam-
port & Co. : New York.—At the present moment,
when the Napeleon . name is again acquiring, or ra-
ther, has re-acquired a fresh ascendancy in the poli-
tics of Europe, any new information with respect to
Napoleon Bonaparteor his family,is a subject of
particular interest, The above-named work ig an
original publi¢ation, lately iusued from the press,
and appears very apropos to satiify public curiositfy.
One of its peculiar featires is the space devoted to
the biographies of the members of the Napoleon
family, some of whose descendants appear destined
to play a conspicuous part'in the future history of
the world. DPuring the life time of the great Napo-
leon, his kindred were obscured by the dazzling glo-
ry of hisfamse,s0 that comparatively little atten-
tion was directed towards them, every writer of
the times eonfining his remarks to the absorbing
theme—Napoleon the General, Consul, and Empe-
ror. This work does infinite credit te our country ;
it is written by the ** Berkley Men,”” and published
as mentioned above. It contains over 600 pages, il-
lustrated with portraite; sise demi-8vo,, cloth ; price
two dollars and a-half.

LitTeLL’S LiviNe AGE—No. 449 of this, the best
of all weekly:magazine re-publicatiens, contains an
article on thé Life and Writings of Justice Story,
from the Edinburgh Reéview, which is flattering to
the memory of our great countryman. Every Ame-
rican should read it. Itsays, ‘‘he wasthe authorof
more text books of & bigher order, and on almost
every branch of Jurisprudenee, than any writer of
his sge:”’

PRAOTIOAL MATERMATIOS—With Drawing and
Mensuration, applied to the Mechanic Arts, by Prof.
Davies, the author of g0 many useful mathematical
works: published by A.8. Barnes & Co.. No. 51
John street, this city. Thisis a very useful and ex-
cellent book, embracing a collection of much thatis
instructive ; the section on Topographical Drawing
is worth the whole price of the book.

Tas?x or Guin Wrners—A practical treatise on
the teeth of gear wheels, by Prof. Willis, F.R.8,, is
an excellent Tract; published by Joseph P. Pirrson,
No. b Wall street, thia city. oY

Tee Wrie Review—For December, contdins a
splendid picture of Daniel Webster, accompanied by
an able article from the pen of Prof. Felton, besides
other political and literary articles. Terms of the
Review $3 per annum; Champion Bissell, publisher,.
New York.

Manufacturers and Inventors.

A new Volume of the SCIENTIFIO AMERICAN
commences about the middle of September in each
y’ea.r. It is a journal of Scientific, Mechanical, and
other.improvements; the advocate of industry inall
its vgrious ‘branches. It is published weekly in a
form suitable for binding, and censtitutes, at the end
ofeach year, a spléendid volume of over 400 pages,
‘With a copioug index, and from five to six hundred
original engrsvings, together with a great amount of *
i)ra.ctical information concerning the progress of in-
vontion and discovery throughout the world.

The Scientific American is the most widely cireula-
ted and popular journal of the kind now published.
Its Editors, lContributors, and Correspondents are
among the ablest practical scientific men in the
world.

The Patent Claims are published weekly and are
invaluable to Inventors and Patentees.

PRIZES—We solicit attention to the splendid
Prizes offered for the largest number of subscribers,
consisting of -a’ SILVER PITCHER worth $60; a
set of,the ICONOGRAPHIC ENCYCLOPEDIA worth
$35 ; DEMPSEY’S MACHINERY OF THE NINE-
TEENTH CENTURY, and C, B. S8tuart’s great work
upén the NAVAL DRY DOCKS OF THE UNITED
STATES.

Letters should be directed (post-paid) to

MUNN& CO,
128 Fulton street, New Yerk.

Terms ! Terms! Terms !

One copy, for One Year 82

CJ 8ix Months $1
Five copies, for Six Months $4
Ten Copiea for Six Monthe for $8
Ten Copies for Twelve Months, $15
‘Pifteen Oopies for Twelve Months, 22
Twenty Oopies for Twelve Months, $28

Bouthern and Western Money taken at par for

subscriptions, or Post Ofice Stamps taken at thelr
full valune,
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