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IWhich was kept colifined tili the prison was broken, then each
!flinute particle expanded with a suddennems analogous to an
explosion, and~ the whole mass wau set in motion towards the
brokenl door of its prison, which now weakened as to its sur-
1 o11ndings, grew larger as the crowd pressed against its bordera.
The Opening may flot have reached its present size until the
houler Was well on its way.-MIatîfacturer anad Builder.

AN INTERESTING BOILER EXPERIXENT.

Nuraerous instances are on record of strong boilers, well made
ail respects and handled with good care, having suddenly ex-

Ploded witb terrific violence, just at the instant when the valve
'Was Opened to admit steam to the cylinder; or at the moment
Wben cold water was injected into the hoiler. The usually re-
Ceived theory of this class of explosions is that by opening the
valve or tbrowing in cold water, the pressure of steam on the
surface of the water is suddenly reduced, whereupon the water,

fbrged( as it is with the tremendous energy of its heat, leaps
i'o its place, divides, and strikes with the solidity and force of

cannlon halls against the interior walls of the boiler, tearing
"e8?Ythjng to pieces with its resistless momentum. Water may
'1n fact be easily heated to sncb a degree that a pound of the
liquid will equal a pound of gunpowder in energy. At sirty
Pounlds pressure to the square inch every cubic foot of houler
Water bas the energy of a pound of gunpowder. Given the pro-
Per conditions for discharging that energy against the houler,
and it will lie reit as if it were exploded with a corresponding
Weight; of cannon powder.

11n the Scientific Arnerican of July 3, 1880, we presented an
engraving and description of an improved form of boiler, in-
vented hy Mr. Daniel T. Lawson, of Wellsville, Ohio, which
Wa8 designed by him to promote safety in the.use of steam by
Preventing ail danger from explosions or injurions strains
ari8in g fromn the causes we have mentioned. In the article des-
erbing his invention Mr. Lawson's theorv was fully set forth ;
it differs somnewhat from that we have stated as ordinarily held.
el. L. dlaims "Ithat when water is superheated it becomes as
explosive as gunpowder, explodiiig by bursting into steami from
a reductio 1 of pressure." Thi4 explosive formation of steam pro-
duces a concussion on every inch in the houler, much greater,
Mr. L. thinks, than the regular steam pressure. " There is
alinfidant reason to believe," he says, " that it is this concussive
actionl which causes the numerous and mysterious hoiter ex-
Plosionis, and which cause is wholly independent of the amount

OfWater in the houler ;in fact the greater the amount of water
lu1 the houler the more terrific the explosion."

We are not disposed at this time to question the correctness of
el, ljawson's theory ; but; will only sucgest that the oCher men-
tiofled theory better explains the actual resuit, since steam has
a Vielding or gaseous action, whereas projected water acts like a
Sol id.

.Mr. Lawson bas lately tried, at Pittsburg, P., a very interest-
111g and important practical experiment, for the purpose of yeni-

byn is theory and demonstrating the advantae of his inven-
tO*Hsfirst stelp was to prove that houlera werejable t o and did

explode in the manner he asserted ;and this he has apparently
Proved by actually getting up an explosion, which took place at
the tilne, sud heur hie nanied snd in the way hie said it would,
flarnlelY, by simply opening the boiler valve and letting off some
Steam.

.This experiment has leen heretofore tried by varions en-
glneers, some of thein very learned, but Mr. Lawson is the only
Onle, 50 far as we know, who lias succeoded. He lias certainly
taught us a good lesson iu the boiler explosion art, which we
think will result iii great benjefit. A letter in the Tribune gives
the fOllowing particulars:

the Tbe experituents were made in June, at Muuhaîl Farm, on
the 1n-hl rvr nine miles above Pittsburg, Ps., where
,l nlited States Government Coinmissiotlers made signa

ra'ilres in their attenipt to produce tho samne resuit a few yeana
8go, The sami- foundations, fitrnaees, watcr supply, and bondl
1proof59 Were used on tIis orcasion. The boiler %vas made of thi

h't' esi iron, atid showed a tensile strength of 624 pounda t
tesquare inch, according to the United States standard. 1
waýS'ix feet iii lengthi by thirtv inclies in diameter. Befor

belg tkentethe ground it was testedhIy the houler inspecto
or 'li cointy ad ponovee on ofthebest and most perfec

atearn boilers he had ever -xamiined.

"ifThe cvlindtr et' auj old steamhoat engine was connecte<
aith the hu(iler l'y ineans of a two.inch pipe, in which trag fitte

aqulick-lifting valve. The steam was permitted by means 0

this valve te enter the cylinder in the saine manner as it enter
he cylinder of any ordinary engine, with the exception that ils
was net; eut off suddenly, as in a working engine. Had it heen,
Mr. Lawson dlaims the explosion would have been still more
certain. When the pressure reachied a certain peint the fur-
nace was fed with petrob'um by means of a smaîl pipe connect-
ed with s tank Iocated at a safe distance.

The majority of thoqe who saw the houler were of the opinion
that it would safý-ly stand 500 pounds pressure, and would net
give way te lesa than 600. In order te save time ne test was
made until a pressure of 325 peunds te the square inch had been

.ohtained. The valve was then lifted quickly, and the steam
ruahed înte the cylinder rapidly, but with ne other effeet than
te produce a sbock distinctly noticeable Ly those in the bomb-
proof.

The final test was made at a pressure of 880 pounda, a little
over haîf the capacity of the hoiler. At this time the water was
eight inches above the fire Une, the boiler being at least three-
feurths full. No sooner was the cylinder filled by tbe rusbing
steam than a aliglit sbock was fplt, follewed by a terrifie report.
Vast volumes of ateam envelopcd everytbing, but there were ne
signs of any bot water, it all haing buret into the steam when
the pressure was removed.

The report had scarcely died away before a shower of con-
densed steam began falling, accompanied hy pieces of mron,
bricks, steam pipes and other débris. Scarcely a vestige of the
furnace or beiler was left. The latter had net merely givexa way
at a single peint, but was literally tori into fragments. One of
the largest piecea yet feund was about a foot and a baîf long and
a foot wide. It had been blown fully haîf a mile. One of the
beads was found nearly baif a mile fremn tbe bomb.proef. The
other one bad net; been found at hast accounts. The meat of the
pieces picked np were of irre-gular shape, with very ragged edges,
showi'ng the iron te have been of excellent quality.

Mr. Lawson bas invented a hoiler wbicb hie believes te be
proof against explosions of this kind. It is constructed witb a
partition intervening between the flues and tbe top of tbe heilen,
thus cneating a steam compartmnent over the water, te lie sup.
plied witb steam from tbe water tbrougb valves in the partition.
which valves, te ensure safety, must lie smaller in the aggregate
than the port or valve througb wbicb, tbe 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 pneventing the dangerous effeet wbicb must follow the sud.
den reduction of pressure from its surface. Mr. Lawsen's next
step will lie te show that bis improved boiler cannot lie ex-
ploded. ________

THE BIGELOW BOILER.
The accempanying illustration rep;esents a return tuhular

houler, manufactured by H. B. Bigelow & Ce., cf New Haven,
Conn. ; and while not; distinguisbed by any special novel
features cf construction, is an excellent representative cf thua
very serviceable and popular type of hoilers. A glance at the
excellent enjrraving annexed, wbicb shows tbe boiler in place,
with a portion of the rnasenry nemoved te permit cf better in-
spection, will give our mechanical readers a fair idea of thia
genenator and will render an elaborate description unneces-
sary.
.In general terms, we may explain that in these generaters the

heate dfurnace gases pass heneath the boiler, the same as in a
plain cylinder houler, returning tbrougb the tubes into a smoke
chamber, and thence to the stack. This t ' pe cf boiler lias long
heen held in the bigbest esteem, hecause of its excellent steaming
capacity.

With sizes over 40 horse-power the manufacturera caîl atten -
tien te the tact that they place a man-hole in the front head

iunder the tubes, whicb lias the advantage of enabling a man to
pais along the whole length cf the hoiler anîd remeve any tiedi-

1 ment that accumulatea on the hottemn, as well as giving him
sthe opp'îrtunity cf examining the tubes and other points

inaide.
e With this houler the makers furnish. the front properly fitted,

)grate bars, buuder bars, hack and aide itoors, anchor boîta, saaety
t valve, try cocks, blow-off coeks steam and glass water rauges.
a The houlera are nmade cf the best materiat, and submnitted hefore
r leaving the factory te a hydrostatic pressure cf 150 peunda te
t the square inch. They are supplied te order of any desired

power from 20 herse power.
d Further detaila wil I li furnisbed on application te the manu-

d facturera, Mesar-'. H. B. Bigelow & Co., River street, New
f Haven, Conn.-Manu facturer and Builder.
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