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The Principal Cause of the Explosion of
Steam Boilers.

Nature, when perfectly understood, is al-
ways extremely simple in her operations; snd
when the causes are perfectly comprehended,
there is seldom much difficulty in sccounting
for effects. It in therefore necessary, in order
to scocount for the bursting of steam boilers,
to investigate the effect of heat applied to
steam, both with and without water, in the
sume vessel.

Water boils st the temperature of 2120
Fah., snd the pressure of the steam on the in-
side of the boiler, is then just equivalent to
the pressure of the atmosphere un the out.
slde, or it is between 14 and 15 pounds upon
every square inch; and the boiler consequent-
ly sustsins no bursting force. But if this
steam be then heated to 2504=212-}-384°, in
contact with water, one pressure on the in.
side of the boiler becomes equivalent to two
stmospheres, and the boiler sustains s burst-
ing force of between 14 and 13 pounds, acting
on every square inch of ita internal surface.
Agsin, if water be heated to 400° in an air-
tight vessel (such as Papin’s Digeater,) with-
out permitting it to boil, and the cover be then
opened, about one-fifth of the water rushes
ont in the form of steam, and the remaining
four-fifths instantly cool down to 212°. Con-
sequently the steam has carried off from each
of the four-fifths of the water remsining in
the wessei 400—212=1880 of latent heat;
that is, 1884118819400 of latent heat has
disappeared. (Lsvoisier states it at 10000,
Count Rumford at 1040'80, and Watts at
9400.) That this quantity of heat was la-
tent, in the vessel, is proved by the fact that
if & thermometer be held close to the orifice
from which the steam escapes, it rises only
to 2129, but at s little distance from this ori-
fice it rises to 4000 : hence, itis manifest that
to raise water to the boiling point of 21290,
that water must receive at least 940° of ca-
loric, or latent heat, to convert it into steam of
2120, provided the quantity escaping from
the digester be correctly stated.

‘Water converted into steam of the tempera-
ture of 2120, occupies 1698 times the space
occupied by the water, from which it was ge-
nerated; and if this steam, confined in s
close vessel containing water also, be then
heated to s still higher degree, more and more
of the water will be converted into steam, and
its elasticity, and consequently itsa bursting
pressure against the inside of the vessel, will
of course advance pari passw with the dimi-
nution of the water on whichthe steam floats,
and sn incressing qusntity of steam will be
generated, until sll the water has been con-
verted into steam, and the qusatity of caloric
rendered latent samounts to 940X 5=4,7000,
or, perhaps, to 1,040-8 X 5=>5,204°, which, at
that moment, willhave attainedits maximum
elasticity, and exert & bursting pressure of
nearly 20,000 pounds updn every square insh
with which it is in contact, supporting & co-
lumn of quicksilver 83,242 feet high—a pres-
sure which no vessel man haa ever construct-
od can sustsin ; and which, in the earthquake,
heavea the solid crust of the earth, and even
mountains from their base.

Doctor Thomson states, in his Chemistry,
that when steam of the temperature of 2120
is heated to 4190, without the presence of
water, it expands only 37 times its former vo-
lume; snd, at the temperature of 5000, its
volume would not much exceed that of the
water from which it was generated. Mr. Per-
kins graduslly injected water into steam heat-
ed to 1,400°, graduslly setting free the latent
heat it contained, or in other words, gradually
incressing the quantity of steam, till the elas-
ticity and pressure were sugmented to one hun-
dred atmospheres, or between 1,400 and 1,500
pounds upon every square inch of the contsin.
ing vessel, without supplying sny additional
quantity of caloric.

If, then, steam, without the presence of wa-
ter, condenses, and consequently is made to
occupy lees space snd exert s diminished baret-
‘Ing force, withany any every incressing dose
of caloric, it does not seem to be so difficult to
sccount for the bursting of steam boilers, the
great cause of which has bafled the acientifio
world go long, aa is generally believed.

We generally read :—* The boat had just
cast off,)’ &c. Now, suppose s bost stops, and
the firemen fill the furnace ¢‘to put her under
good headway in the start.”” But the valves
are closed—no more steam is condensed ; and
the pump being also idle of course—the reser-
voir is neglected, and the boiler consequently
receives no more water—the damper being in-
sufficient to check the fire, eapecially if the
fuel bs stone-cosl. What now is the effect ?
Plainly the water in the boiler is rapidly con-
verted into steam, which decreases in volume
83 its concentration augments, till it no long-
or sustains the pressure of the atmosphereup-
on the outside of the boiler; and the boiler is
crushed, i, ¢, collapses. Or, if the concentra-
tion of the steam does not proceed to this ex-
tent before the boat sterts: then, the steam
passing through the cylinder, the sir-pump ex-
hausts the reservoir in whioh the steam iscon-
densed (converted into water) and re-conduct-
od to the boiler—the overheated steam, uni-
ting with this, increases its own elasticity and
Preasure, raised the float, opens the water re-
gulator, and - admits more water, which, uni-
ting with the rest of the highly concentrated
steam incresses the quantity of thisin the
boiler, and s violent explosion is the inevita.
ble result; foreven the safety-valve, contrived
for letting off & gradual surplus, is totally in-
efficient to let off the enormous quantity of
steam so suddenly generated.

Such seems to me to be the principal causes
of the bursting of boilers, and as I never have
seen any position like it stated, you will con-
fer & favor by publishing this, provided the
suggestion Le new or you think proper ; Ihave
seen the explosion attributed to 8 deficiency of
water in the boiler, and many other conjec-
tures, but this alone could only be the cause
of a collapse, if I am right, though it would
evideatly also weaken the boiler itaelf in con-
sequence of its becoming overheated, so soon
88 the water is sll converted into steam.

Howell, Mich. H.R. 8.

For the Scientific American.
Interesting about Rallroads.
WasHingToN, Pa.

Knowing that you take an especial interest
in the progrees of improvement in ‘various
branches of industry, ecience, internal im.
provements, &c., throughout our country snd
the world, I have been desirous of giving, in
some favorable way, s noticein the * Scienti-
fic Americsn,”” of & contemplated railrosd,
which is now attracting s good desl of atten-
tion, and which promises to be one of the most
importsntthoroughfares in the United States.
Itis known that the grest Central road of
Pennsylvanis, from the city of Philadelphia,
isin a considerable state of forwardness, and
will ere long be completed. Connected with
this rosd, and diverging from it at Greens.
burg, in Westmoreland county, sbout thirty
miles east of Pittsburg, s company has been
organized, called “The Hempfleld Rasilroad
Compaay,” to construct s rosd from that
point directly through Washington, in Wash.
ington county, to the city of Wheeling, where
it will connect with the Centrsl Railrosd of
Ohio, which psassea through Zsnesvills sand
Columbus, in the direction of Indianmpotis,
and will be extended through Terre Haute to
the city of St. Louis. From Zanesville, on
theline of this Central Railroad of Ohio, &
compsay has been incorporated to construct s
rosd through Lancaster, Circleville, and Wil-
mington, directly to the city of Cincinnati.
An inspection of the map will satisfy any in-
quirer that this route will be by far the short-
eat of snyroad now in progress or in eontem-
plation, between the cities of New York, Cincin.
nati, and St. Louis, and promiess to secure to
it sn immense smount of trade and travel
from the growing Weat. It will be found, on
examination of the map, that an air-line,
drawn from St. Louis to New York, passes
nearly through Columbus, Zsnesville, Wheel-
ing, Washington, and Greensburg, and thus s
particular scentiny may be invited as to the
merits snd claims of this new line of comma-
nication, 88 it is believed that it poesessss
claims superior to any other line which has
been proposed or which is now in existence,

The Hempfleld Railroad, forming the con.

necting link between the Central Railroad of
Pennsylvanis and the Central Railroad of
Ohio, will be less than 80 miles in length, snd
paases through s fertile, well cultivated, pro-
dactive, and thickly settled region of country.
Its location and construction have been pla-
ced under the charge of Charles Ellet, jun.,
Esq., the distinguished C. E. who constructed
the Niagars and Wheeling wire suspension
bridges, and who is favarably known through.
out the country as an accomplished engineer
and efficient business man. He has examined
the route of the road, and found it entirely
practicable. By his recommendation the
Board have authorized the definitive surveys
to be made without delay, with a view to the
early commencement and final completion of
the work. It will go on speedily snd prompt-
ly; snd although this Hempfleld link is »
short one in the connection, it is believed that
no one can be found in the country that will
surpess it in importsnce, usefulness, or profit.
J. G.

For the Boientific American.
Chemlical Affinity Illustrated.

TarTaric Acip,—When wines are sllowed
to stand long undisturbed, they deposit upon
the sides and bottom of the cask their Zees,
which consist principally of the tartrate of
potash in combination with various earthy,
oily, snd coloring matters. From these the
salt is purified by solution, filtration, and
boiling with white clay. The pure aait thuas
obtained consists of the tartaric acid combi.
ned with potash. Its crystals, when powder-
ed, form the cream of tartar—so much used in
the manufacture of light bread without yeast.

The processea employed for tho separation
of the tartaric acid from its combination with
the potash, afford & beautiful illustration of
the operations of the natural law called che.
mical affinity.

The tartrate of potash, or cream of tartsr,
is dissolved in water and s quantity of lime is
then mixed with the solution—s chemical ao-
tion immediately ensues, in consequence of the
superior affinity of the acid for the lime; the
acid sepsrating itself from the potash snd
uniting with the lime, forme the tartrate of
lime, which, being insoluble in water, falls to
the bottom of the vessel, leaving the potash
in solution.

The solutlon of potash being now poured
off from the tartrate of lime, the laws of che-
mical sffinity are, agsin, made use of to ob-
tain the pure acid in & crystslized state. To
eoffect this object, a quantity of diluted sul-
pharic acid is added to the tartrate. The lime
having s stronger s@nity for the sulphuric
acid then for the tartaric, leaves the latter,
snd, uniting with the former, forms sulPhate
of lime; this compound is also inscluble, and
falls to the bottom of the liquid, which is then
evaporated, and yields the pure tartaric acid
in transparent crystals.

This acid is well known as the acidifying
principle used in meads; aleo in the efferves-
cing sods and siedlitz powders, combined with
carbonate of sods. Here, again, the pleassat
effect is owing to 8 law of sffinity, by which
the tartaric acid unites with the sods snd
leavea the carbonic acid to bubble up through
the water in which the ingredients have been
mixed. H. W. H.

(For the Boientifio Americss.)
Everett’s Method of Blasting Rocks.

I have lately seen sn improved method of
blasting rocka, illustrated in the * American
Artizen,” snd secured by s patent. The in-
ventor offers to let one, or sll, who want to
put & charge in 8 rock that happens to be in
the way, have the privilege, if they will con-
tributesomething for Ais comfort. I am now
practising & method of charging rocka that is
vastly superior to any patented method that
has been used, snd which I wish sll to have
the benefit of, snd I shall exact no fees; the
process ia & cheap one, sud is certaln to tear
the rock into pieces. Fill the hole from one-
third to belf its depth with powder; place s
straw or tube fllled with powder in the side of
the hole, from the chargeto the top of the
hole (or & piece of blasting fuse will be juat
ss goed) ; than pnt a little dry ssnd on the
charge—one-fourth of an inch is enough, this

is to prevent accident. After this, place s
round bar of iron, ss large as will ill the hole,
on the charge; let the iron be long enough to
extend a few inchea above the hole ; then fill
the space around the bar with dry sand ; place
o piece of timber on the top of the bar of izon,
snd place 200 or more pounds weight on it, be-
ing carefal to press down the charge as little
88 possible in placing the weight on it. It is
better to have the iron bar made with holes
through it, and put s nsil or pin through
above the hole in the rock; the weight reat-
ing on the piu, instead of the charge; the pin
being as small as will bear the weight, so that
the explosion will break off the pin instead of
moving the bar of iron. For s match, soak
paper in s solution of saltpetre or gunpowder ;
take s strip an inch wide and four inches long,
this will, in burning, give you time to walk
twenty rods before the explesion, when you
may return snd see the havoc made with the
rock which is thrown apart; and the iron bat,
which you never expected to ses again, is
where the hole was, not having been moved
out of itz place. If the hole is horizontal the
weight may be put against the end of the iron
bar, and the effect iu the eame. I have tried
this method hundreds of times, and never had
o single charge fail of breaking the rock. The
common method of charging, by driving stone
or brick into the hole, is unsafe, is liable to
blow out, and ought to be laid aside. Ihope
that sll papers wishing well to others, will
publish this method of blasting; sany informa-
tion that will prevent accidents from the use
of gunpowder ought to be given to the world,
and used till & better method is discovered.
Appisox EVERETT.
Middlefield, Mass., June 10, 1851.
Remarkable Antomaton Tree.

Wehad an opportunity, says the Wolver-
hampton Herald, (England,) of inspecting, at
the bazasr of Mr. Cheetham, on Thureday
Isst, sn automaton, ss novel in its action as
it is besutiful in design. This remarksble
piece of mechanism consists of a hawthorn
tree in full bloom faithfully copied, the crus-
ted or semi-perished bark on the trunk, and
the foilage, being most naturally imitated;
snd on several of the branches stuffed hum.
ming birds are perched, wbich, now waving
their wings and anen hopping from spray to
spray, and pouring forth & flood of music,
slmost charm the spectator into the belief
that it is & pleasing reslity, and not an illu-
sion, which is presented to his admiring view.
One of the tiny crestures jumps from one
branch to snotherin pursuit of flies and insects
—another lies basking on one of the hawthorn
flowers, & third sits on its nest, whilst seve.
ral others are disposed in different parta of the
tree. The singingof the birde is not only ac.
curate and natural, but the motion is also ad-
mirable—one of them flying from one branch
to another, s distance of about eight inches,
with the greatest possible precision, snd alter-
nately turning completely round in going or
returning, snd without anything being obser-
ved to cause such an effect, or even to diseov-
or the motion of this unique and elegant spe.
cimen of induatrial art. On the bese of the
tree, which abounds in moss, tufts of grass,
and the concomitant herbage (composed of &
materisl which, above all others, appesrs
leaat suited to the purpose) with & number of
shells &c., &c., ere a taniger and Chinese
fly.catcher, both birds of beautiful plumage,
and the latter is incessantly pecking the car-
case of & golden beetle amongst the moss in
the foreground, now and then stopping to
swallow, what he may have managed to cull
with hisslender beak. The artist has achieved
s work of which he may be justly proud, the
ensemble being such as to strike the beholder
with involuntary wonderment, whilst the
most erudite ornithologist or profseeor of bo-
tany would fail to distinguish the imaginary
from the real at firat sight. The whole is en.
closed in o gless case, and has been produced
by that renowned Parisisn, Stevenard.

By the late news from Europe, cotton had
fallen in price; this makes the cotton manu.
facturing trade dull. Few buy where prices

are falling.
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