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€ Principles of mill construction

were fully carried out; the purlines in no case
being less than 6x12 ins., and in many build-
ings 8x16 ins, They are spaced from 8 to 10
ft. apart. The roof boards are 3 ins. thick
in all cases. Inthe locomotive shop theyare
11 ins, wide with tongue and groove. In most
of the other buildings this roofing was built up
of strips of 3x3, laid with broken joints in ran-
dom lengths, and well nailed horizontally and
vertically. These strips were surfaced on
three sides, but were not tongued and groov-
ed. On top of the boards a four-ply tar and
gravel roofing of standard construction was
laid. There is a galvanized iron flashing
around the skylights, but there are no gutters
or downspouts, The flooring throughout con-
sists of 3 ins. unmatched plank, nailed to
cedar sleepers 4 ft. apart and bedded in from
15 to 18 ins. cinders. It may be added that
the roof loads were taken at 70 lbs. per sq. ft.
(total loading), and the stresses in the timber
beams at 1,500 Ibs. per sq. in. The structural
steel is of simple construction, though every
attempt was made to secure rigidity, especial-
ly where crane runways had to be supported.
Tensile stresses are 15,000 lbs. per sq. in. on
the net section, and compressile stresses 12,000
Ibs. reduced for length. In the crane runway
girders the teunsile stresses were reduced to
12,500 lbs. per sq. in.

The heating of the shops was the subject of
an extended study, in order to determine the
most practicable and feasible system. This
question was necessarily taken up in connec-
tion with the design of the power plant. The
economy of producing power in an independ-
ent station is dependent on the utilization of
the exhaust steam for heating. As exhaust
steam possesses from 857, to goY, of the heat
units contained in the steam before it has
passed through the engines, it is clear that
every consideration of economy will lead to
its utilization if possible. Whether any addi-
tional boilers will be required over and above
those necessary for power will depend, of
course, on the amount of power, the size of the
shops, and the prevailing temperature. In
the Angus shops, about 26,000,000 cubic feet
had to be heated in the various shops, while the
h.p. installed in the engine room of the power
house is nearly 3,000. A somewhat careful
calculation, based upon the prevailing prac-
tice, and a study of the temperatures in Mon-
treal as recorded by McGill University for
many years past, led to the conclusion that
about 2,400 boiler h.p. would be required,
and that the heating requirements were very
nearly the same as the power requirements
under average weather conditions. The
choice lay between three systems of heating:
the hot blast, ordinary direct steam radiation
and a hot water system. In the first, exhaust
and live steam are taken to one or more
points in each building, and used there to
heat coils of steam pipe, and also to drive a
small engine operating a fan. Air is taken
either from outdoors or from the inside of the
building, drawn by the fan over the heating
coils so as to be warmed to about 130 degrees,
and then blown through ducts over or above
ground to different parts of the building.
This is the system finally adopted for all the
buildings, though the hot water system pre-
sented some advantages. The requisite radi-
ating surface for heating by hot water, is,
however, difficult to obtain, and the cost of
the system is considerably greater. In the
arrangement of the pipes care was taken to
proportion them in such a way as to utilize
the exhaust steam as much as possible. In
extreme weather certain portions of the build-
ings will have to be heated by live steam by
day as well as by night. A considerable
amount of economy was possible in propor-
tioning the pipes to fit the estimated amount
of exhaust steam, rather than the total that
might possibly be available. The steam
pipes are carried from the power house to the
several buildings in a tunnel 6 ft. high and

4% ft. wide, built of brick. A few of the
smaller mains are, however, carried under
ground in wooden boxes.

All the steam for power, whether for mech-
anical or lighting purposes, and also for heat-
ing, will be generated in the central power
plant. The boiler room contains four 415 h.p.
Babcock & Wilcox boilers built for 360 Ibs.
pressure, and also one 320 h.p. high pressure
boiler built for 300 lbs. working pressure,
The latter will be used for testing the com-
pleted locomotive boilers in the boiler shop,
the steam being conveyed in a special 4 in.
high pressure main. All the boilers are fitted
with Babcock & Wilcox patent superheaters,
to superheat the steam 150 degrees Fahren-
heit. Neemes patent shear cut shaking
grates, manufactured by the Babcock & Wil-
cox Co. are used instead of the ordinary
grate bars. There will be installed in con-
nection with the boilers a fuel economiser of
480 pipes for heating the feed water by means
of the waste gases from the boilers. There
will also be installed a mechanical draft plant,
consisting of two 200 inch special steel plate
fans, each directly connected to a navy-type,
double enclosed, vertical engine 8 by 5% ins.
The outlet from the fans to be connected into
a steel plate stack, 8 ft. in diameter. The
induced draft plant and stack is carried on
steel work above the economiser to minimize
floor space. The boilers and superheaters,
induced draft plant, feed pumps, and piping
in the boiler room are to be installed by
Babcock & Wilcox, Ltd.

The engine and generator equipment is
as follows: Three 750 h.p. cross compound
engines, non-condensing, connected to 500
k.w. alternating current generators. These
have a voltage of 600, and a frequency of
7,200 alternations a minute. The speed of
the units is 150. An auxiliary unit of half this
size with a simple engine is provided. These
generators provide all current for lighting as
well as for power, excepting that necessary
for cranes and a limited number of variable
speed tools. For these, two units are provid-
ed, each being a 300 h.p. simple engine direct
connected to a d.c. generator producing 250
volts. The speed of these engines is 18o.
The distribution from the power house to the
different shops is by bare wire on steel poles,
The motor equipment in the different shops is
not yet fully worked out. The larger engines
will have individual motors, but group driving
will be used for smaller tools, the smallest
motor being 10 h.p.

The sewerage system is rather extensive
but simple in its character. Two main lines
of sewers are carried transversely, connect-
ing with the city sewer on Nolan st. They
begin with a diameter of 8 in. at the northern
part of the grounds, and increase to 3 by 2 ft.
They are connected with all lavatories, etc.,
and also serve to a limited extent for surface
drainage.

The city provides two systems of water
mains—one for ordinary uses at a pressure of
about 35 Ibs.; the other for fire purposes only
with a pressure of go lbs. a square inch,
There are two entirely separate systems of
mains all over the grounds for these two serv-
ices. The supply system has a 6 in. main on
the midway, with smaller mains diverging to
the different buildings. The fire service con-
sists of a 12 in. main on the midway, and 8, 10
and 12 in. mains encircling the various build-
ings. About 60 three-way hydrants are plac-
ed at different points in the grounds, and are
about 150 ft. apart. With the fire mains is
also connected the sprinkling system. About
13,000 automatic sprinklers are put in all the
buildings, their arrangement being strictly in
accordance with the specifications of the
underwriters. Two 1,500-gallon underwrit-
ers’ pumps are placed in the power house as
auxiliary measures in connection with the fire
service, Inaddition to the city water supply,
the shops have their own supply of water,



