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grilte offéred wafe at uch a prico as to exclude It, and no other
imitabie etone except, the Marblehcad limestone being offered,
lie aai again driven to U80 i t.

IVu nay aisd that it waz cxpccted that the entire work
wastld bc cornplued last season ; but wo have mot yet heard
whether tits was succesisfully accompli shed.-EgnecrrW.

BOILER BUIISTING EXPERIMFINTS.

In our tant ive std that the American Governimeot had
tindertaken n aeries; of experiments on steain baliers and we
promised t4) give the resuitsi of theso experimtents to or
readers. Then followving succinct account le fromn tho NVatilcal
.Ilagazine.-

M1r. Francis B. Stevens, of Hloboken, New Jcriey, before
Stpt4!mber, 1871, liait made sevcrai eperlmtents on the
Ettrenigtli and proper management of boitera belonging tc the
Unitedi Ililroad Comupanies of New Jersey. Sa valuable did
the restilts appear, tlat the exeutive commtittee of the United
Conipunies, or) tho llth September, 1871, votaid $10,000 for the
continuation cf the experiments.

On tho 22nd of November, the bursting experiments coin-
mnenc'd ; Mr. Stevers invited the principal steamn engineerti of
the United States to attend. The United States Goveroment
sent three of their navy engineers to report, and the Inspector.
genrrai of boiter,; and other boiter luspectors, professors of
engineering, smechunical engineersi, &o., were also among the
sklied observera.

The first experiment was on n boiter that had bepn Iu use
for thirteea yeare, snd been removed as worn out. T[he eheil
%vis 28 ft. lonz ; the body 6 ft. 6 in. in diameter, atnd the
front portion, containiog the furnace,, wad rectangular belw,
and semi circuiar above, and this was 7 ft. 8 in. in leogth
se ttat, the length cf the cyliodrical part was 20 fi. 4 in.
The stcans cheat was 4 ft. in diameter, and 10 ft. 5 in high.
The shell was 'of No. 3 gauge-thut la, .26 in. tbirk, and
single rivetted. At 112 lb. per square inch hydraulic pres..
sure, soine of the stays in the flat part gaye way ; but
tue circuler part of tho aboli and the somsi-circniar top of
the front stood that pressure. When subjected to stoam pres-
sure it tvas found thatat; 98 lb. pressure, the steama oacapod
front the sesm joioing the stoamn chest to the Fhoil, as
fÎuýt as it wss made, and a burstiog pressure couid flot be
obtained.

Tite lesk producod, pointed to the weak place ln the
boiter - the opening in the shell at the et-am darumn; and
boiter insp octorsabohuldi be careful toattend to that ln fixing
pressures.

Tbe failure of noms of the stays, lu this and In ail similar
experimenta, indicates the danger produced by constructing
a boiter jSo that the failurd cf any one Btay would be fatal to
the whoie structure. $-tsys are seldions fixed to take the
strain equally. We have found in boiters ln use 8tay8 sa
badiy fitted, thant soine of thom wouid have # ln. end play
whert the adjacent etays wore taking the straiti. It le to
t1,;ý unequal tension of adjacent stays that we muet attribute
the failure of stays at a pressurc much beicw that due to
their united section, if the strain had been equaily divided
caver ail the stays. It la aloo on this account that the Board cf
Trade surveorsa show a higher strain pet square inch cf metai
In the section of a boiter sholi than per jste loch cf stay
section.

By the hydraullo test, the sheli wsst subjocted ta, a strainocf
16,600 lb per square loch grosa section of sheil. Takiog the
effective section of the sheil at 67 per cent, of the 8oiid plate,
according to Fairbairo, for single rivetted crossed suants, the
stralo per quare inch cf the iron was thens 25,000 lb. Wehave
here an illustration cf the effect of high hydrauiic testing; a
boiter, afte beiug thirteen years in use, ln subjected te a atraits
cf 25,000 lb. per square inch of irous in the sbeIl, apparentiy
without iuring It.

']'ieft boit-ir, if in a passeuger steamer in this country, wold,
when now, be aliowed a pressure flot exceeding 30 lb. per
square loch. .After thirteen yeurs' service, it stands oearly four
ltimes that pressure, hydrsulic, snd they fait ta bur8t; it est
aoier three timnes the pressure by steams The publiec ugbt,
thorefore, ta have perfect confidence in or Board of Trade
boiter supervision.

The next experiment wss upon a box, represcntiog a fiat
watcr space, or keg of a boiter that hiadt rocentiy expinded in
the steamer fi Wefitfleld, 1at New Ycrk. Tise box was 6 ft. 4
ln. long by 4 ft. wide over ail. The plates were *~ in. thlck,
and they were stayed together by sctewed attayq, l, J I. iu
dianseter, and tac ends cf the staya woro very siightly rlvettcd
over, oniy ta make thcm tight, not ta act as heade. Tite staya
were apart 8î in. by 9~ 1i. This box wu birst by steamn
pressure at 165 lb. par square loch. Net a stay wai; broken and
the threaals we flot strapped on cilher the plates or the stays.
Tise slight rivetting was broken off every etay, and the stays;
lavra drawn through the bois, the plate, by stretching, havlog
eniarged the haies. IIsd the tays been provided with nuts,
the box vrotld have borne a much greator pressure. C miser-
lng thiis resuit witb Fairbairn'a experizuente on & similar box,
wu findl titat the bursting pressures are equal te a littie more
than eight tîmes; tho foiiowiog :

Working pr-ssure per square loch
40,000 Xdiam. of 8tayXthticknes:s cf plate.

Cube ci distance between stayas.
Theso dimensions are ta be takon n lo iches; the diamneter cf
stay in taken over the threndi.

There la coosiderable doubt as ta tho proper formu cf the tut
iu tiîis case, and the aboya las givon subject ta correction by
further exporimeote. It la rlnit for fiat surfaces, and for
screwed stays wlthout rivetted hoada. This in the resistance
to drawing thrcnghs the 8crewed boie; and, quite irreîpective
cf this raite, the stralu upon any stay shouid neyer bc more
than that due ta lt- lest section.

On the 23rd of November, the day foiiowiog that on which
the ab ,ve experianonts were raide, a boiter, that had been
twenty-fivo years in use lu the steamer IlBordootawn," %vas
siubjccted ta bursting pressura. The boiter wva. rectangular,
15 ft. ô ln. ieogth, 12 ft. 2 in. wldth, 8 fi. 6 ln. height, exclusive
of 8to-izr7 daeme The staya were unequaiiy dîeitributed ; the
section G. each stay was 1 square inch, and the space ta bo
supported by each stay was in soute placed 228 square luches,
and lu other 336 squ ire luches. Juat before theu boiter hall
been remnovtd frcmn the steamer, the inspector's cortificate
allcwcd a pressure cf 30 lb. per -quare lnch, or equai ta 10,000
lb per square loch upon monte cf the stays. Thatlsjustdoubie
the etralu that je allcwed by or Board cf Trade surveyorýc.
The boiler burat ut 63J tb. pressure per square inch. Front
the pressure cf 30 lb., at which lu hand been in use, the steams
pressure lncreased la il minutes to 50 lb., ut which pressure a
laud report was heard, attributed to the bresking cf eomne cf
the stayo. Twc minutes afterwarde the boiter expiodti wîth
terrifie violeuce. The ttam drum, vitb a pertion cf the shall
attaching tait, forming a mass of about 3 tans lu weight, were
hurled to a great height lu the air, and fell ut about 450 ft.
from the eriginai position cf the boler. Almeat the wbole
boicir was iiterally torr inta shreds, whîch were scattered far
and wide. The report cf the expe-imeuts, fromn which we
have gatherod lhse particu ara, doscribes minutely the great
destruction produced. The stays in the upper part cf the
boier had broken ln the wolds ; thmse screwed jno the water
space plates haci drawn thrcugh the holos lu the plates, as in
the precediog -xperinment. Thero wa ne fiashing cf ti water
into stosmn, for for ground sud grass and sbrubs Pli round
were found drenehed with the water. The water gauge was
oxamined cnly seven minutes beore tho explosion, aud showed
15 iu. cf water above ta top of the tubes.

We have saisi our surveycrs would have given just half the
pressure that was alicwed, and saine cf or readers may con-
aider that te be an unnecossary strictnsess. But the resu!t
justifies their practice; 15 lb. le more titan ene-fourth cf the
pressure ut which the boilers exploded. Ouly thirteen minutes
betweu practice aud explcsion in far toc narrow anmar-
gin, where boliers have cnly cne safuty valve, aud that mnav
net have been opened for weeks iu succession, aud may be
struck lu its scat. The ageocf the sheli cf the boiter did not
affect the result; the explosion was due ta the failure cf
the stays, sut these had beeu put in ordor just before the
experlmoents.

Trhe importance cf those proceedings w as se Impresscd upcn
tho minde cf thoso who were prescrnt, that they brought; the
subject before Congress, sud there bas been vcted the sum cf
$100,000 trs carry eut similar experiasnents on a larger scale. The
Commissk.na sppointed ta conduct the experi neufs bas jiust
made a beginniog. [t se net uofairly ta soticipate the report


