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Which was kept coufined till the prison was broken, then each
Minute particle expanded with a suddenness analogous to an
explosion, and the whole mass was set in motion towards the
"’ke!_l door of its prison, which now weakened as to its sur-
Toundings, grew larger as the crowd pressed against its borders.

bh.e opening may not have reached its present size until the
oiler was well on its way.— Manufacturer and Builder.
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AN INTERESTING BOILER EXPERIMENT.

. Numerous instances are on record of strong boilers, well made
In g} respects and handled with good care, having suddenly ex-
Ploded with terrific violence, just at the instant when the valve
Va3 opened to admit steam to the cylinder; or at the moment
When cold water was injected into the boiler. The usually re-
Celved theory of this class of explosions is that by opening the
Valve or throwing in cold water, the pressure of steam on the
Surface of the water is suddenly reduced, whereupon the water,
¢ arged as it is with the tremendous energy of its heat, leaps
om its place, divides, and strikes with the solidity and force of
annon balls against the interior walls of the boiler, tearing
everything to pieces with its resistless momentum. Water may
In fact be easily heated to such a degree that a pound of the
1quid will equal a pound of gunpowder in energy. At sixty
bounds pressure to the square inch every cubic foot of boiler
Water has the energy of a pound of gunpowder. Given the pro-
Per conditions for discharging that energy against the boiler,
and it will be rent as if it were exploded Wit%l a corresponding
Weight of cannon powder.
In the Scientific American of July 3, 1880, we presented an
®hgraving and description of an improved form of boiler, in-
vented by Mr. Daniel T. Lawson, of Wellsville, Ohio, which
Wag designed by him to promote safety in the use of steam by
P’?Yenting all danger from explosions or injurious strains
Tising from the causes we have mentioned. In the article des-
f’"b}ng his invention Mr. Lawson's theory was fully set forth;
1t differs somewhat from that we have stated as ordinarily held.
T. L. claims *“ that when water is superheated it becomes as
Xplosive as gunpowder, exploding by bursting into steam from
& reduction of pressure.” This explosive formation of steam pro-
Uces a concussion on every inch in the boiler, much greater,
ab"- L. thinks, than the regular steam pressure. *‘There is
undant veason to believe,” he says, ¢ that it is this concussive
tion which canses the numerous and mysterious boiler ex-
g °8lons, and which cause is wholly independent of the amount
i water in the boiler ; in fact the greater the amount of water
0 the boiler the more terrific the explosion.”
M e are not disposed at this time to question the correctness of
t T. Lawson’s theory ; but will only suggest that the other men-
a°’}ed theory better explains the actual result, since steam has
%ﬁ‘i’ldlng or gaseous action, whereas projected water acts likea

inM'~ Lawson has lately tried, at Pittsburg, P., a very interest-
f g and important practical experiment, for the purpose of veri-
g '0g his theory and demonstrating the advanta%e of his inven-
ex ) His first step was to prove that boilers were iable to and did
Xplode in the manner he asserted ; and this he has apparently
Proved by actually getting up an_explosion, which tooE place at
n e time, and hour he named and in the way he said it would,
stz‘;‘;}y, by simply opening the boiler valve and letting off some

. This experiment has been heretofore tried by various en-
g:]lleers, some of them very learned, but Mr. Lawson is the qnly
tmf’}fo far as we know, who has sgcceeded. ‘He has certainly
‘higkt us a good lesson in the boiler explosion art, which we
¢ enf will result in great benefit. A letter in the 7ribune gives

® following particulars : .
the M e experiments were made in June, at Munhall Farm, on
the 1 rongahela river, nine miles above Pittsburg, Pa., where
fail Un}ted States Guovernment Commissioners made signal
a o““‘*‘ in their attempt to produce tho same result a few years
l&o;)f he same foundations, turnaces, water supply, and bomb
Ve ;Wege used on this occasion. The boiler was made of the
th? est iron, and showed a tensile strength of 624 pounds to
WaSSfl}lare nch, according to the United States standard. It
ein six feet in length by thirty inches in diameter. Before
of ¢ g taken to the ground it was tested by the boiler inspector
N ealls country and pronourced one of the best and most perfect
2m boilers he had ever xamined.
with he ¢vlinder of an old steamboat engine was connected
a the boiler by means of a two-inch pipe, in which was fitted
‘l“ICk-hﬂing valve, The steam was permitted by means of

this valve to enter the cylinder in the same manner as it enter
he cylinder of any ordinary engine, with the exception that its
was not cut off suddenly, as in a working engine. Had it been,
Mr. Lawson claims the explosion would have been still more
certain. When the pressure reached a certain point the fur-
nace was fed with petroleum by means of a small pipe connect-
ed with a tank located at a safe distance.

The majority of those who saw the boiler were of the opinion
that it would saf-ly stand 500 pounds pressure, and would not
give way to less than 600. In order to save time no test was
made until a pressure of 325 pounds to the square inch had been
obtained. The valve was then lifted quickly, and the steam
‘rushed into the cylinder rapidly, but with no other effect than
to prfoduce ashock distinctly noticeable by those in the bomb-
proof.

The final test was made at a pressure of 380 pounds, a little
over half the capacity of the boiler. At this time the water was
eight inches above the fire line, the boiler being at least three-
fourths full. Nosooner was the cylinder filled by the rushing
steam than a slight shock was felt, followed by a terrific report.
Vast volumes of steam enveloped everything, but there were no
signs of any hot water, it all having burst into the steam when
the pressure was removed.

The report had scarcely died away before a shower of con-
densed steam began falling, accompanied by pieces of iron,
bricks, steam pipes and other débris. Scarcely a vestige of the
furnace or boiler was left. The latter had not merely given way
at a single point, but was literally torn into fragments. One of
the largest pieces yet, found was about a foot and a half long and
a foot wide. It had been blown fully half a mile. One of the
heads was found nearly half a mile from the bomb-proof. The
other one had not been found at last accounts. The most of the
pieces picked up were of irregular shape, with very ragged edges,
showing the iron to have been of excellent quality.

Mr. Lawson has invented a boiler which he believes to be
proof against explosions of this kind. It is constructed with a
partition intervening between the flues and the top of the boiler,
thus creating a steam compartment over the water, to be sup-
plied with steam from the water through valves in the partition,
which valves, to ensure safety, must be smaller in the aggregate
than the port or valve through which the cylinder is fed from
the steam compartment. By this means the pressure is kept ap-
proximately uniform upon the surface of the superheated water,
thus preventing the dangerous effect which must follow the sud-
den reduction of pressure from its surface. Mr. Lawson’s next
step will be to show that his improved boiler cannot be ex-
ploded.
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THE BIGELOW BOILER.

The accompanying illustration rep:esents a return tubular
boiler, manufactured by H. B. Bigelow & Co., of New Haven,
Conn. ; and while not distinguished by any special novel
features of construction, is an excellent representative of this
very serviceable and popular type of boilers. A glance at the
excellent enc¢raving annexed, which shows the boiler in place,
with a portion of the masonry removed to permit cf better in-
spection, will give our mechanical readers a fair idea of this
generator and will render an elaborate description unneces-
sary.

In

ﬁeneral terms, we may explain that in these generators the
neated furnace gases pass beneath the boiler, the same as in a
plain cylinder boiler, returning through the tubes into a smoke
chamber, and thence to the stack. This ty pe of boiler has long
been held in the highest esteem, because of itsexcellent steaming
capacity.

With sizes over 40 horse-power the manufacturers call atten-
tion to the tact that they place a man-hole in the front head
under the tubes, which has the advantage of enabling a man to
pass along the whole length of the boiler and remove any sedi-
ment that accumulates on the bottom, as well as giving him
the opprrtunity of examining the tubes and other points
inside. .

With this boiler the makers furnish the front properly fitted,
grate bars, binder bars, back and side doors, anchor {:olts, safety
valve, try cocks, blow-off:cocks steam and glass water zauges.
The boilers are made of the best material, and submitted before
leaving the factory to a hydrostatic pressure of 150 pounds to
the square inch. They are supplied to order of any desired
power from 20 horse rower.

Further details will be furnished on application to the manu-
facturers, Messrs. H. B. Bigelow & Co., River street, New
Haven, Conn.—Manufacturer and Builder.




