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by the researches of Professor Karmarsch, of Hanover. An
ironmaster in the vicinity of that town had sent to the pro-
fessor some samples of such drops of lead lying imbedded in
the surface of a cast-iron block, and which had been produced
in the manner above described. Professor Karmarsch found,
upon close examination, that these drops of lead, instead of
being solid globules, as was supposed at first sight, were all
hollow, forming bubbles composed of a metallic skin, and ap-
parently empty in the center, so far as his observation has
been carried. He explains the whole by supposing that the
molten lead, at the temperature to which it is raised by the
contact with liquid iron, formes an incipient vapor of lead,
which is prevented from escaping by the skin of solidifying
metal which forms on the top. The lead vapor, according to
this explantion, keeps the lead resting upon the surface of
the iron. It seems that in large quantities the result is differ-
ent, since it is known that lead is occasionally tapped from
the bottom of blast furnaces, which smelt certain classes of
ores containing lead, and in these cases the lead is found be-
low the liquid iron, according to its greater specific gravity.

— Bngineering.
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CAUSES OF STEAM BOILER EXPLOSIONS. UNSAFE CHAR.'

ACTER OF TUBULAR BOILERS.

A correspondent of the Lancaster (Pa.) Erpress writes to
that paper as follows:

“I have read the published testimony taken before the
coroner’s jury, and have been waiting anxiously to hear some-
thing said in regard to the recent explosions and disasters on
our western rivers. No person seems to know or to remem-
ber that the Atlantic and Mississippi Steamship Company
lost six of the finest Mississippi steamers that fioated on those
waters, by explosion, last spring (1866), all of which blew up
in succession within a space of about three months; that
this company caused an investigation into the cause of these
almost simultaneous explosions. I have not seen any official
report of the company’s investigating corp of engineers; but
I have talked with some of their captains and engineers on
the subject. I talked with the captain of the steamer Mis-
sourt, a few hours after it blew up, six miles above Evans-
ville, Ind., on the Ohio river; I have conversed at different
times with their engineers and others posted in the investi-
gations, and I have learned that the following is the sub-
stance of their investigations ; although I would recommend
that the coroner make an effort to get an official copy of their
report :

‘¢ That the tubular boilers are condemned as an unsafe and
dangerous arrangement. That the tubular boilers are made
with a view to economy in the saving of fuel, which is the
real cause of their introduction; but the damage done by ex-
plosion is in no way equaled by the economy, say nothing of
the loss of life; that steam is the decomposition of water, by
being brought in contact with heat ; that steam,if brought
in contact with fire, is itself converted into an explosive gas,
which no known substance can confine. That it requires a
certain and fixed quantity of water to a given amount and
intensity of heat, and a certain capacity of fire surface to
prevent such a heat on the steam in the boilers as to produce
this explosive gas. That it is impossible for a sound builer to
explode from the mere pressure of steam. That when the
heat becomes so intense as to produce explosive gas, the
water in the boiler is inadequate to prevent the accumulation
of gas. That mere steam will not explode a sound boiler;
that when a boiler is pressed by heat beyond its capacity, ex-
plosive gas is generated. That tubular boilers have a larger
amount of fire surface, proportioned to the quantity of water
they contain, than any other boilers; the amount of heating
surface is too great to insure safety. That if the water by
accident, negligence, or by being drawn from one boiler to
another, falls below one or more tier of tubing, and a hot
current of fiame passes through the upper tubes, the steam
is rapidly converted into gas, and if an explosion does not
follow, it is because the process of generating gas is arrested
by increasing the water, or cooling down the fire before a
quantity of gas is generated to make a breach in the iron.
During the last year, upward of thirty explosions have taken
place, which were spontaneous explosions, and all of them
that were heard from were tubular boilers, and in the same
time in the United States, every locomotive boiler which has
exploded spontaneously, was of the tubular arrangement.
Locomotives having only a single boiler, the theory that the
water was drawn from one boiler into another, will not apply.
But the theory is that the amount of fire surface aided by the
powerful draft of a locomotive in motion, capable of convert-
ing steam into gas exceeding the power of water to prevent
generating such gas, will cause an explosion on the same
principle. That before the invention of the safety valve,
boiler explosions were so numerous that steam power was
denounced as a failure, prohibited in some countries, and the
machines destroyed by mobs in some places. But after the
invention of the safety valve, and as long as the small single
tube, cylinder boilers were used, explosions were rare, and
unaccountable explosions seldom known ; most of them could
be traced to some neglect, carelessness, igncrance, inatten-
tion, incapacity, :lrunkenness, or design on the part of those
having charge of an engine’

“The same causes which exploded boilers in the early age
of steam explode them now, for nature is always the same;
no law has changed. But here in America, on water and
land, are a succession of explosions falling fast one upon an
other during a single year, with a destruction of property
amounting to millions, and a loss of thousands of human
livss, and in no instance has it been shown that any of the
duties of the engineer were neglected, or any of the ordinary
causes in any way were connected with these mysterious ex-
plosions.

“The question here arises, what is the cause? If no law
of nature has changed, if the law of explosion is the same
now that it was when the small,single tube, cylinder boilers
were in use, for a third of a ceniury, what is the cause of
this recent accumulation of explosions? Manifestly if no
change has taken place in nature, then the change must be
“in the changed construction of boilers.

“After the invention of the safety valve, the intelligent
and cautious engineer trusted with confidence in the familiar
sound of steam escaping from the safety valve to warn him
of danger. But now the safety valve is unreliable. and even

"the water gage is treacherous. On the Méssouri, whick blew
:up in April, 1866, the engineer tried the water not five min-
_utes before the explosion, and found it all right. All the or-
" dinary means of guarding against explosions and assuring
safety in the useof steam power, which for a quarter of a
century or more were as reliable and safe as any means used
to guard against accidents in the employment of any other
dangerous and useful element have recently become uncer-
tain, treacherous, and unreliable. Again we repeat the ques-
tion, Why is this? and what is the cause?

“ If we were to answer, we should say that mechanics, in
the effort to construct a boiler to do the greatest amount of
work with the least cost of fuel, have sacrificed safety to econ
omy. When steam power was introduced the country
abounded with wood, the best fuel for making steam ; but as
wood became scarce and high, fuel-saving machines were
largely in demand. But no saving of fuel in generating
steam can be accomplished except by increasing the fire sur-
. face in or around the boiler, with parallel flues through
. which a current of flame or heat passes several times over
 the water surface, thus retaining longer around the boiler
the heat generated; while combustion is more perfect and
the infiammable gas, the product of combustion, being longer
retained within the reach of a flame, ignites and burns,where
in a single flue it would pass unignited, without heating, out
of the chimney. Even smoke is inflammable gas, and if this
gas is all ignited, no smoke, nothing but a current of heated
air would pass through the chimney.

“ This principle of saving fuel, and still generating the re-

country in stoves and heating furnaces. But it has proved a

success in the generating of heat only, and not in generating

steam. :
“Boiler makers, when they applied this principle in gen-

the heating surface,the intensity and quantity of heat around
a boiler, that they ought also to increase in an adequate pro-
portion the guantity of water; instead of which, however,
they have actually increased the power of the fiery element,

fiery monster in subjection, which would be equivalent to
running an ordinary one fiue cylinder boiler on half water,
with full heat.

“This, then, we conceive to be the true cause of the recent
explosions in this country. Let it be understood by mechan-
ics, that throughout all nature, in every element or living
substance, organic or inorganic, a positive and a negative
principle exists. That the positive is the active, moving,
living power, while the negative is the passive power acted
upon.
becomes its negative, but when the water becomes sufficient-
ly decomposed, a new element is created, which is a positive
principle, and the atmosphere is its negative, and the attrac-
tion of this negative (the atmosphere) for the positive prin-
ciple in the boiler when it becomes positive by decomposition
of water, is so great, that no substance can hold it from es-
caping. The atmosphere cannot go into the boiler; if it
could there would be no explosion, so the contents of the
boiler seek the atmosphere.

“ Hence it follows that there is always safety in the use of
steam, provided that that only element of safety, waier,shall
exceed the heating power, fire, so as always to predominate,
and ttat no fire shall pass over a steam surface to decompose

positive element whose negative is the atmosphere. Now,
these tubular boilers of present construction contaiu too
great an amount of heating surface, and too small a quantity

to pass below the flues and the heat to pass through the
steam instead of through the water, thus rarifying the steam
and increasing its elasticity, is another and very serious ob-
jection, It is believed from various experiences, that boilers
constructed of the same thickness of metal, one foot instead
of four in diameter, will exceed the large boiler in resisting
power fifty per cent. From the investigations of the Miss-
issippi and Atlantic Steamship Company, I deduce the follow-
ing conclusions: That the present arrangement of tubular
boilers affords too great an amount of heating surface for
their capacity for water; that by accident or neglect the
water is liable to sink below the upper tier of tube flues, in
which case the flues become hotter than they would if cov-
ered with water, and decompose or rarify the steam creating,
if the tubes get hot enough and continue lorg enough out of
water, and an explosive power, not steam, that iron is unable
to confine, It is impossible to avoid explosions while the
fire may, by accident or neglect, or by emptying one boiler
into another, reach the steam surface, and rarify the steam.
“In making boilers, the engineer should enter into a ma-

surface, and intensity of heat necessary to prevent explosion ;
then when heating surface is increased by any arrangement
of parallel fiues, let the capacity for water be increased in a
corresponding ratio. Let the boiler be so arranged as to

render it absolutely impossible for the fire surface to reach
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quired amount of heat, has proved a grand success in this:

erating steam, lost sight of the fact that when they increased - -

and lessened the only power, water, capable of holding this :

That fire is a positive element, and water in a boiler '

the steam and convert it into explosive gas, which means a-

of water, which is the first objection. That the water is liable,

thematical caleulation, ascertaining by experiment on a small |
scale the quantity of water to a given amount of heating"

the steam surface. With such an arrangement, with the
steam gage, the water cock and safety valve, with sound and
well-constructed boilers, with proper care and attention, it is
“the opinion of some of the most intelligent and best edu-
i cated engineers in America, that there need be no explosions,
at least spontaneous explosions,
No ship-builder on southwestern rivers will touch a tubu-
lar boiler any more, and insurance companies charge higher
“rates for insuring boats containing them. The object aimed
i at in tubular boilers being economy in fuel, and retention of
I heat around the boiler, need not be abandoned. I saw inthe
. West a set of boilers, six in number, placed upright, twelve
inches in diameter, and ten feet high, placed three on either
side of a hollow fire chamber. The fire was allowed to pass
to the hight of low water in the boilers, then down and un-
der and up on the opposite side of the boilers, to the hight
of low water, and out into the chimney flue. Through the
hollow casing, around the fire chamber, a current of cold air
was admitted at the bottom, aud passing to the rear, and up
into a jacket around the upper portion of the boilers, and
| then into the chimney. The object of the current of cold air
"is to prevent the destruction of the casing around the fire,
“and to keep the cold air from the boilers. There was no con-
' nection between the boilers by which steam or water could
. pass from one boiler to another; each boiler was supplied
i with water through a separate pipe. This arrangement has
been in operation for two years, and the owner said he could
make three times as much power with the same quantity of
I'fuel as with his old style boilers. Abating something for
. zeal and confidence in one’s own invention, I considered his
" machine a very economical one He told me he had no pat.
i ent ; if the world wanted it, let them have it.
, In 1853, when the question of saving fuel in making steam
was being experimented upon, the chief engineer of the Col-
lins’ Steamship Line, in a conversation with me, remarked,
“If they increase the heating surface and power without a
corresponding increase of water, they will blow their ma.
chines to the devil.” He was a rough.spoken Englishman,
about fifty, and had helped to build the first locomotive ever
made in England.”

[The tubular boiler in this section is deemed as safe, if not
safer, than any other. The cause of its failure on the West-
ern waters is, that the tubes fill with mud so solid that water
cannot touch them ; hence they burn, collapse, and play
other inconvenient and uncomfortable tricks.—EDS.]

Corvesyondence.
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The Acceleration o Shet.

MEesgRs, EDITORS :—In your paper (Sept. 14th), Seth Boyden

refers to a mode of starting shot from a fowling piece, by hav-
ing a long, narrow chamber in the breech of the gun, and
lighting the powder in this chamber at the top, next to the
' shot, and remarks that he thinks for an accelerating cannen
“this mode would be preferable to having the powder chambers
ralong the bore of the gun.
i I tried the long narrow chambers as accelerators for a can-
‘non eleven years ago. The bore of the canuon was 24 inches
diameter; the two chambers of steel each 1} inches diameter
and 30 inches deep. They were a complete failure.

Suppose the bore of the gun is six inches in diameter and
the narrowchamber 3 inctes, it must be four feet deep to hold
as much powder as would fill the bore of the gun one foot
deep, which is less than the Whitworth gun usessafely. If
we fire this charge at the top, it will burn down perhaps two
i feet, and ram the rest of the column into a cake as solid as
any rocket is packed and into which the fire can notenter. It
burns only ou its end, and most of it after the shot has left
the gun. It will be found that instead of burning six or
eight times as much powder asa Whitworth gun of the same
bore and giving six or eight times as much power, it has not
given half so much power.

If to overcome the difficulty of the packing of the powder,
he leaves a space filled with air only, at the breech, or makes
his cartridge with a hole down its center, and puts a string
of gun cotton through it, as 1 finally did, I think he will blow
his long narrow steel chambers to fiinders, as I did with the
first shot I tried in that manner.

If Mr. B. will increase the length of the long, narrow
chamber which he uses with his shot gun, from two to three
inches, which is probably its present depth, till it will hold
enough to fill the bore of the gun one foot, he will probably
find his chamber several feet in length. He will certainly
: find that the narrower his chamber the less will be his pene-
[ tration. Now if he tries a steel shot on a wrought-iron tar-

get, he may throw his shot through one quarter inch, possi-
| bly through three eighths of an inch, but never through one
i sixteenth as much iron as can be penetrated, or one eighth as
much as has been penetrated by a shot from a barrel of half-
iuch bore with accelerators placed under it.

H. 8. Whitfield also in the same number says he “has con-
i cluded that this thing of acceleration could be accomplished
" in another way much more simple and quite as effective by a
cartridge with partitions, each partition containing a full
charge of powder, and so divided that when fired from the
front they will explode in succession.” If this cartridge is
made of the strongest metal,and so heavy that the valves wil
not give way backward from the explosion of the first charge,
it would require a cartridge ten or twelve feet long to hold
sufficient powder to fill the bore of a six-inch cannon even four
feet deep. The accelerator 18 feet long must then be in
creased to 28 or 30 feet long. But the valves would probably
leak and all the charges be lighted at once and his gun blown
to fragments. If it did not, this long, heavy cartridge would
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