
8 THE CANADIAN ENGINEEIR.

is givcn. It was found that in the explosion the righit
hand flue ruptured at the angle bar connecting it to the
back end plate, and collapsed along its wvhole length.
Lt also ruptured on the circumferential, seatn iarked F,
on tle sketch between the first and second rings near
the front end. On the rupture occurring on the back
of the hoiler the bricks and iron work of the flue wverc
blown out, and the wvatcr going to the front end of the
boiler and escaping to the flue lcading fromn the heating
f urnace, which contained gas at a higli temiperature and
molten cinder, catised a second explosion which scat-
tercd the brick and iron work of the flue. The primary
cause of the explosion, in the opinion of the court, was
the rupture of the angle bar connected to the back end
plate. The rupture at the bacîr end occurred at the
point where it wvas mnanifest that grooving had, been
going on for soine time, which grooving sbotild have
been detected by proper inspection. The owner was
ordered to pay C6o towards the expenses of the investi-
gation. The question, then, becomes one of inspection
before or after, of the responsibility of nobody in par-
tiilar, or the complete and full responsibility of the
owner.

THE INSPECTION OF STATIONARY BOILERS.

DY J. H. KILLEY, HAMILTON.

For Tuis CAiADiAiN J±NGINSER.

Fatal steamn boiler explosions are becoming common
in Canada, frequently attended witb the loss of valuable
lives. Yet it is known that they can be prevented
on land, as they have been on steamers, ever since the
Steam Boiler Inspection and Machinery Act came into
operation, together with the examination and licensing
of the engineers in charge of them. Before this, explo-
sions and loss o! life wvere common on sea as they are
now on land. Many attcmpts have been made to have
lawvs passed to secure this licensing and inspecting, but
without success. Wby this should be so it is difficult
to understand, as it would be to the ultiniate aidvantage
of the owvners of the boilers and those in -.harge of ilipm.
and also to those wvhose business brings themn intt. - rox-
imity to such a dangerous reset voir of destructive
powver as a defective or carelessly or ignorantly cared
for steam boiler often turns out to be.

Boilers are often mùn tbrcugh ignorance of the
danger, under pressure that sbould flot be permitted,
and safety valves loaded, flot wvitIi reference to the
strength or safety of the boiler, but to a pressure that
will do the ivork to bc got out of the plant. Fires are
urged far above wvhat is safe, ini fact, there are scores of
boilers now running that, on a safe wvorking pressure
after inspection, would have to be reduced more than
one haîf. Putting extra weigbts on the safety valves,
sonletimes fastening tbem down, is often practiced, a
tbing no well-informed engineer would tbink of doing.

After an explosion, shortness of wvater in the boiler
is often spoken of as being the cause. Tbis is not true,
as experiments in this direction made for the purpose
o! ascertaining the effect of shortness of water have
neyer resulted in a destructive explosion. The cause
can alwvays be traced to wveakness of the boilers from
defective construction, condition, or a pressure that the
strengtb of the materials would not stand. In fact, it
can be easily demonstrated tbat the greater the quantity
o! the water in the boiler the more destructive the
explosion will be. For instance, suppose the pressure
r. the boiler was 120 lbs. to the square inch, tbe tem-

perature conformning to this pressure wvould ho 3410, or
129 above tho boiling point. Should this pressure be
suddcnly liberated, about one.third of this water wvould
he instantly converted into steam, projecting the water
violently against the plates, and bringing about the
total destruction of the bouler, and often of many of
those about, as in tbe recent Ridgeway explosion, and
that at Waterdown. In botb cases it could have been
proved that these boilers had plenty of ivater in them.

If the explosions and loss of life such as took place
on steam" vessels in Canada hand continued after the
inspection Act bad been passed, wvho would bave been
to blame ? The Goverament. Many attempts have
been made in tbe past ten or twclve years to get the
Ontario Government to pass a lawv which vzould insure
the safcty of steam boilers from explosion, and determine
thie competence o! the men in chargc, but the effort wvas
unsuccessful. A good stearn boiler in the bands of a
competent man, wvho might lose bis certificate by care-
lessness, wvould save the boiler, save fuiel, and wvould do
more wvork.

EFFECTS 0F ENGINEERING WORKS ON WATER
CURRENTS.'

DY CYRUS CARROLL, C.B., M. CAN. SOC. C.13.
It is believed that in designing piers, abutments,

breakwvaters, wvharves, and tbe like, too little attention
is generally given to tbe eflects such works are likely to
produce by reason of their inducing currents or inter-
fering wvitb those already existing. We see fàirlý navi-
gable rivers ruined for purposes of navigation by their
currents being interfered wvith by costly -works that
bave not fully answered the purpose intended. Tbese
failures very frequently result from ignoring certain
fundamental lawvs tbat should guide us -in wvorking in
barmony witb the natural tendency of the elements we
have to deal witb. If at present a breach is forming,
let us, if possible, in using it s0 maniage as not to prevent
it froni coritinuing ils formation. If a rivets enters; a
lake in a peculiar manner, beware o! diverting it-rather
assist it in keeping its normal course. In wvhatever wvay
tbe bar across its mouth has been made, heigbtened and
strengtbened in one part so as to foriu a basin at the
mouth of the river, by penning back its waters by the
dam so mnade-and in another part wvashed away to
form a deeper channel for tbe river, the natural tend-
ency of the elernents is to continue such action and
forma tion -

Does a current follow along the lake shore or meet
a river-current in any prevailing manner: do not ob-
struct it very mucb if you would avoid sboaling water.
Do not divert it -without wveighinÈ well the effect
such diversion may have on works alrcady constructed
or hiereafter to be made in such locality.

In tbe case of rivers baving one constant direction
of current, resultine from gravity, it has been found
tbat the plant ing of abutments on eitber side, and piers
in the Stream, will cause a wasbing awvay of the banks
above such works-that is to say, on the up stream side.
This is especially true of rivets of 5o to ico yards in
width, and baving a rapid current. Such effects will be
minimized by planting tbe abutments wvell back into the
1anks, and making piers as narrow as possible. Where
tumber is easily got, tbe writer bas found it most eco-
nomical to drive a single line o! piles for each pier for
common road bridges, then to frame a heavy ca-l on
top, making it a bent, in fact. The sides are planked
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