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in them. To make this front head equal in strength to the rear'
one, omitting now ail comparison with the strength of the cy-
lindrical portion of the boiler, it seems evident that a rib is
necesssry arounid the man-hole of sufficient depth to fully coin-
pensate for the removal of so important a part of the disk.

But without a fll fine of ultimate experinents on the
strongth of these forme it would be difficuit to. specify the depth
of tbe nib.

It may be said, and ie strongly maintained by some engi-
neers, that the concave form, sbown in figure 6, is strongerthan
the fiat ; but how these two forms compare in strength when
they bave equal inward projections, experiment only can deter-
mine.

No respectable guss, therefore, can be made at hnw much in.
ternal pressure was required to break t his h ouer. Either of its
heads had les resisting power than the cylindrical portion, on
which form plenty of expeniments have been made.

The arguments u4ed against the hydrostatie pressure s a test
of the strength of unequelly heated and complicated bojilere, do
flot so well apply tu this case, for this head was ini a feirly uni-
forin condition of texnperature throughout, so that unequal ten-
alun, except such as might arise from a badly fitted men-hole
plate, ig hardly admissible. Its strength, if uniformly heated
tu 350 '> or 400 0 Fah., would îîot differ greatly froin its
streugth whien the cold test of 115 pounde was epplied. And
here are its neighbors, cast from the saine pattern apparently,
they have held out for two years, while no doubt many of the
hundreds of cast iron houler heade now in use in Philadeiphia
and elsev here in America, are no better and have stood.longer
and heavier strains than those now under consideration.

A defect je noticeable in the circuler fracture,, ait nuch as 3 or
4 inches long by vidth of 0 to J inch, in the middle of the plate
and near the lower part, consisting of confluent blow holes ; but
it is difficuit to conceive how the rupture could start at eny
point in the circle froin which fines of fracture should converge
toward the man-hiole so as to break the head as shown. The
rupture, no doubt, began almoat simultaneously et the inner
end of the four radial uines, in which case a defect in the cir-
cular fine would not afflect the weakest point at the margin of
the hole.

It is not pleasant to think that a houler wbich ought to be
able to stand five times the working load would be so capricious
as to blow up upon slight provocation. Scully, the fireman,
stoutly and persistently denies having wet this head with his
hose, althougb it was sought to be proved that hie did so, and it
was aseigned as a sufficient cause of the breaking of the heed.

Meny of the steain valves were found to be closed when dug
out of the débris; in fact the writer bas not seen one that wus
open when found, but has seen four that were closed, and under
such conditions that no amount of swearing by interested wit-
nesses to the contrary would stand as truth.

The diagrain, Fig. 5,.le a plan of the neighbonhood of the ex-
plosion. The buildings occupied by Gafney & Co. are (were)
lccated between Martha and Collins ste., the boilers in the lower
etory of the tbree etory brick building, A, adjoining the one
story dye house, E. To the left is the shed M, on the noot'of
which. the dyed matenial wes sundried in fine weather. The
dyè tubs, F, were square wooden vats, heated by direct steam,
adniitted by branch eteami pipes, in each of which was a steami
stop valve, controlled by Pach dyer, acconding to hie requine-
nients. G is the emall detached office building of the pro p rie-tors. H is the location of the two etory dwellings, one of which
was badly ernashed and took fire, but it wes soon extinguished.
Bede, cooking stoves, and household -,' ensils in the ruine, were

painfully suggestive of the horrore hat attend a firet-clase
houer explosion. The stable, L, wes also destrnyed by the fall-

ing of adjacent walls. The boiler gave out by the bursting of
the front eut-iron head, which broke into four quartera, the
fracture running froin the man-hole radially, as ehown in draw-
ing ; then ce the break continued along the circular base of each
quarter of the head, leaving the entire rim or flange outeide of
its junction with the disk attached to the sheli plates. This rim
wus smashed, as shown in the cuts (Fig. 3), by t he fail upon the
grouind et D, or poesibly by contact with some solid objeýt.in ite
fliglit. On leaving its bed the main portion of the houler took a
direct, nearly horizdntal, course in the hune of its projected axis,
and striking the tenrace at the corner of the grapery in front of
the dwelling, B, it rose and turned te the left, some 15 0 or
20 0 passing over or in front of a pamsenger btreet car, at N,
which was *about to enter the station bouse of the Second and
Third atreet horse railroad, shown at C, whence the cars depart
et the opposite end on Frankford road. In striking the ternace,

the rear head, which was forcînost in the flight, was dexnolished,
and the adjoining shell sheet torn and turnied inward, as seen et
Fig. 3.

The four quarters of the front boiler head were found scatter-
et various points in the foreground, the lower piece, iu which
wus the feed water opening, was founid on removal of a large
mnse of débris, about twenty-five feet froni. and directly in front
of its former site. Here also were found a 2J inch steain pipe
(easily distinguishable froin the feed water pipe of saine size), in1
which was a stop valve closed; to this pipe wvere connected sev.
eral 2 inch branches, and valves, also closed when exainined by
the writer, before they were touched by any penson, after the ex*
plosion. Mr. Farran, of the Hartford Steain Boiler Inspection
and Insurance Company, observed the samne thing, and the at-
tention of bystanders wae called to this important fact. Mr.
Willianms, a member of the coroner's jury, was informed, and the
valves shown to hum before their remioval. That gentleman re-
marked that other steain valves were also closed when found,
notably the one in the pipe connecting this boiler with the
others. lu fact ait steam valves were found dlosed when takeîe
from the ruins so far as kitown.

The man-hole crosabar, a pretty heavy one, with its boIt,
which engaged with the plate by means of a pocket in the plate,
into which the head of the boit fitted loosely, was detached
when the boiler heed was broken and its tension relexed, and it
flew to the front, crossing Menthe street, to the second door «on
the cross street, when it struck the brick door jamb. A mati was
found dead or fatally in)jured et this point, marked J on the dia-
grain, having been hit by this piece before it struck the brick-
work. It made an indentation of a depth indicating that its
force was fer frorn being spent upon the body of the man. The
man-hole plate itself flew a greater distance in the saine direc-
tion, seid to have been more than two squares, where it lodged
on top of a building. This is the longeat distance traversed by
any of the pieces. A piece of the rear head bounded froi 1)
into Frankford road and landed in front of a boarding selO0fi
where e number of people were teking dinner. This wae wanin,
seid to be hot, as well as the main piece of the houler, which
caused steain to arise froin the damp mannre heap on which it
landed. A rnmor geined circulation that the boiler flew through
the air like e glowing meteor, red hot, but no evidence of an ex-
traordinary teniperature was found on any part of the frag-
ments.

Sorne seanch was made for the stearn gauge that was said to
have been ettached to this boiler, but its condition could have
given no clew to the pressure et the turne of the explosion, and
it could not have contnadicted other phenomena.

The feet that the plate and crossbar of the inan-hole of the
Iroken head were shot with violence as froin a gun, indiceteR
thet the head, weak though it is acknowledged to be, resisted
considerable pressure, and et lest gave way with a snap. This
wreck lias been studied froma a disinterested standpoint, and the

CONc[JsIoN Is

that the flow of steain froin this houler was stopped or obstructed
by the defective condition of the safety valves, the distributii'g
valves having been incidentally closed et the noon hour, by
the several workmen who were in the habit of handliing theum
according t the sevenal demands for steain, and that the presl
sure graduelîr increased the fire being active, tilI the boilen

gave way et its weakest point, which was manifestly the front
head -

STEAK BOILE3 NOTES.

We lean froni Chief Engineer McDougal's annuel report for
1881, that the French decree nelating to inspection of stationarY
eteain boilers requires that ail new boilers pesa a test which col"
muste of subjecting thein to hydnaulic pressure supenior to the
wonking pressure allowed, to be maintained duning the examxina-
tion of every part of the boiler. As e general rule the pressure
to be double the werking pressure, but neyer to be lesa than 7
pounde non more than 85 pounda above snch pressure. There
mnuet be two sefety valves, so loaded thet the ateain will escae
et maximum linrit, which je stemped upon the boiler in a col'*
spicuous place, together with the date of the lest test.

The area, of each safety valve (two on each boiler) muet be
sufficient to prevent the pressure exceeding the limit, whateven
may be thse intenaity of the fine.

Every houler muet have a pressure gauge ini good order, Mark«
ed plainly to show the point that muet not be exceeded by the
pressure ; a check valve, a steain stop valve on the boiler itself,
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