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THE STEAM BOILER AND ITS SAFETY.®

By F, G Mitonaer, MUK, London,

Toe modern demand for hagh pressure engines is fostering
sectionad and water-tube boders.  The more raprd adoption of
such boilers is retarded on account of so many of their parts be-
ing made of castiron, together with 50 many joints and connec-
tions.  Thuese are objected 10 by the old type manufacturers and
those unwilling to accept sometling new.  Nevertheless, the ex-
ternal, horizontal, tubular boiler witl soon be out of the modern
class as a steam generator. It is limited in the thickness of sheet,
and therefore inits diameter.  Conscequently, on account of its
being externally fired, its pressure and power. i< limited.  This
alone has turned the attention of boiler manufacturers 10 a more
perfect arramzement for stationary as well as marine purposes.

At the present day the demand s for high pressure i station-
ary boilers, embracing severaf designs of water tube and inter-
nally fixed boilers of different type.  From an econonncal stand-
point there is litde difference, notwithstanding the claims and
reports of efficient tests advanced by the makers of the different
designs,  On the other hand, as to the safe woirking pressure of
tic boiler, we are compelled to take the maker's figures, as there
is 10 law in this province formulating the proper rules founded on
mechanical principles to determine the safe working pressure of
the steam boiler.

An instance of the above occurred to me quite recently when
called upon to inspect a honizontal, tubular, externally fired boil-
er.  The dimeasions of the boiler were 72° diameter and 16’ long.
The plates were of steel J¢* thick, with a teasile strength of Go,-
000 Ibs. persq. inch. There were 114-3" tubes and the heads
were of flange steel ¢ thick. The longitudinal joints were
double riveted, the rivets being 37" in diameter, and the pitch 3,
and it is fair to suppose the holes at 2% The cfficiency of the
joint so far as net sections of plate are concerned is 37 - 8125+
37=72.9/. Thearea of a 3" hole being 0.5185 aq. in., the
single shearing stiength of one rivet is .5155 x 38,000=19,5700 ibs.
As there are two rivets in A unit section of the joint (the joint be-
ing double riveted), the total shearing strength of the rivets in a
unit section is 39,400 dbs.  The strength of 2 strip of the solid plate
3” wide bLeing 3 x 35> 60,000 Ibs, i cqual 10 67,500 Ibs.  Then,
for the efficiency ot the joint, so far as the rivet area is concerned,
is 39,400 divided by 67.300=38.97%. This is much less than the
cfliciency of the net scction, therefore it follows that the joint is
badly proportioned.  The rivet area is too small; noiwithstand-
ingr this, the builders had no hesitation in recommending this
boiler for a aafec working pressure of 100 1bs. per sq. inch, where-
as with & factor of safety of 3, the safe working pressure on it is
73 Ibs. per sq. inch. The safety valve was set at 100 Ibs. per sq.
inch, and the owners of this boiler congratulated themselves on
thei: new steel boiler. Really, the boiler was no stronger with
the 0,000 lbs. stecd than it would have been with 30,000 1bs. iron.
Now, a proper double-rivetea lap joint for this boiler would be,
diameter of rivet 347 pitch 3-373"; cfficiency of joint 6g9.9%.
This would give a safe working pressure (with a factor of 3) of
§; b, per aq. inch.

Many vears ago Sir William Fairbairn stated the cfficicncy of a
single riveted Joint 10 be 567, and that of a double riveted jomt
to be 70°. . No doubt hie meant it to be undemstood that this was
the limit practically obixinable with careful design and construc-
tion, and 1 am sorry 10 say 1hat it is a common practice among
enyineers who should know better, to allow 36 and ;0 per cent.
for single and double riveted joints respectively, without the least
repard 1o the actual proporiions of the joint.

Another casc which came under my observation nat long ago
was a horizontal, tubular boiler, extermally fired, 3§ diamv. and
12" long.  The plates were of steel, 60,000 1bs. tensile strength,
% thick and single riveted.  The diamecter of the rivets was $s,
and the piteh 1 4% and the heads 35" thick. The workman.
ship of this boiler was cxcellent in cvery respect, and 1 believe
the materal was alsme.  The only objedctionable point about the
boiler was the riveted joint.  The diamcter of the rivets being 337,
we will suppose the holes to be §17, or 0.6875. The pitch being
1.75. the cfliciency of the joint s0 far as the net section of the
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being 0.3712 sq. in., the strength of one rivet (assuming the shear-
ing strength of rivet iron wereto be 38,000 1bs. per sq. inch) is
3712 % 38,000 =14,100 lbs,, and the strengih of a sirip of the solid
plate 1,757 wide being 1.75 % %" x60,000=32,800 lbs. Ve find
that the efliciency of the joint 0 lar as the rivet section is con-
cerned is 14,000 divided by 32,800=43",, wheteas i€ propesly
designed it should be 567, Now, why is it that uan otherwise
pood boiler manufacturer will allow construction such us this?
He might as easily, and without any more expense, have turned
out a very much better and safer boiler. It may be possible that
the templets used had been arranged for 4o,000 or 45,000 Ibs. per
s inch iron.  But this does not explain the whole thing, fornow-
adays the manufacturer will go even & step closer by using only a
factor of 4 with practically the same externally fired boiler.

There are many defects that are likely to be found about a
steam boiler, and the ones most common are corrosion and
grooving aloug the girth seams, gencrally on the bottom sheets,
and cracks extending from the edge of the sheet to the rivet
holes.  On the outside landing, this is more often found where
heavy plates are used. The most serious form of corrosion is
that which attacks the plates along the water level, forming a
cominuous line of weakness.  This is, of course, due to the acids
in the feed water, and can only be remedied by improving the
supply. External grooving is often due to leaky calking, and is
very often caused by the use of what is known s 2 split ealking
tool having broken the skin of the metal.  Buckled or boged
sheets usually tesult from sneglect in keeping the boiler clean.
Soft deposits are permitted to accumulate over the fire and be-
come hard, allowings the plates to become overheated and to be
pushed down with the pressure.  1n iron boilers this has been at-
tended by ruptures, while in steel boilers the buckled part
scrooves thinner at its lowest point until 2 small hole causes a leak.

1 wish 1o mention, before closing, a very important considera-
tion about the steam boiler, and that is, the so-called mountings.
How many boilers do'we meet with that have a perfect working
safety valve, one that will permit the escape of steam as fast as
the boiler will generate it, and not allow the pressure to exceed
at most 10 1bs. above what it was set for?  Anything else is only
an excuse for asafety valve. It is also a common thing to sce
water columns connected to the boiler with 34” and 3¢” pipe and
with 3 and 4 bends in it, and 2 small pet-cock at the bottom to
blow it out? This is another excuse.  Also, how often do we see
a common plug-cock put on for a bottom blow-off> Therg are
no mountings or fittings too good for a boiler, and none other
should be used or allowed to be used.

WATER POWER ARBITRATION,

IN regiud to an item in our last issuc in reference to an arbitra-
tion between the Lavrentide Pulp Co. at Grande Mcre, on the St.
Maurice river, and the province of Quebec, as 10 the purchase of
some six islands in the river at thit point, we desire 1o state that
the great water power at Shawencgan Falls was not in any way
connccted with the matter in question.  That part of the propernty
at this point upon which any considerable water power develop-
ment must be made is owned by Mr. John Forman, of Montreal,
and he expects to be able to utilize it in the near future. Ity im-
portance may be surmised from the information given us that it is
possible upon this property to create a development of 200,000 to
250,000 horse power, at & cost per horse power not approachable
by any water power, >0 faras is known, upon this continent.  For
clectrical developments, pancularly, 1his property offers the most
extraordinary advantages, and the recent completion and opera-
t:0n of the Great Northern Radway to witlin a mile and a quarter
of the property brngs these advantages within commercial reach.

As 10 the arbitration between the Laurentide Pulp Company and
the province of Quebec, we lcar that some of the islands were in
the water fall of Chute de la Grande Mecre, and the others in the
river close by, and that the rght was asked to partially fil up the
bay below the fally, and so create a so-called beach lot. The
arbitratons absolutely refused 10 commit themaelves, and inas-
much as the Laurcutide Co. now own the whole of thie land on
cach mide of the niver, as well as ali the islands in the river at that
pomnt, they can use the whole of the water” in the river at that
pont, if this were possible, without the slightest interference from
anyone, »a long as they leave water cnough in the channel to
drive the logs of the lumbermen.

The horizontally set Crocker turbine for the electric light plant
at Weedon, Que., has arrived from Sherbrooke, and is being
connected to gencrators,



