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Sam ~.Wditti anî overîiead gallery of theame id 1h to be used for lighter macliîîery.
înh rectilig slo,tiiere are thiree t racks with

1h dlcl'on to intermediate supply tracks.
eCtrietvesare handled by two 6o-tonetr e tavell1 1 g cranes, each having a io-

'Sa 2 0 ry hoist. In the boiter shop there
% a2tn travelling crane on the sm tn

Chine sh numerous jib cranes. In the ma-
l Ptthere is one 15-ton crane, and one

ared Cran1>50e san. Ail thesecae
voltage bYcontinuous current motors, the

ho a e ng 250. Besides this, the boiter
as rt an hy drautic crane in the riveting

toe t erve the riveter.
tion to th esigning of the buildings, adapta-

oth frstrlrespectiv~e uses, and economny in
prin.e CoCst and maintenance, were the
tt the siderations. t is hoped, however,
obj0ect 0 aPPearai1ce of the buildings is not
CaIlty pîel .though perhaps not ostheti-
t0  Sl'ng. -Some care was indeed taken
the avoid îiguring construction. Among

ricipal requirements ta be met in the
fo 01nay be mentioned the necessity

ançlOO in ghting ini ail parts of the buildings
X'alls ar eathers. To insure this the brick

faeaIPierced with as much window sur-
ther-s Peared safe wiî bout endangering

Side Sacet~.Steel frain~e construction for the
in Wisas) however, not used, the wails

tu selfSuppotd sond at of ttîe oco-e
oti eXcPt in the Sandh alofarreing th

50 .ot e sho. The windows occupy about
al ste att surface. Iin addition to this,

heseail the buildings have skylights.
haîîth e 1%eratly run transversely, cxtending
8kyig ht ith of the buildings. As there is a
thewidh every bay, and its width is hialf
a t1 O h y the skylîght area is

uit 5% Of the total roof area. IThese sky-
are If alvanized iron framing, and

Putt~ in. rough-cast glass laid in
piece eo panes are two ft. wide andin onee foir , ach haîf skylight, avoiding ait4inthe glass. A revolving ventitator isfiîal ted to each skylight. Axiother
Sibe rt e iem was the greatest pos-~sse .Y agans destruction by ire, con-
ing 'tare aIl 0f eeconomy. The build-
%'ct iel"O them af a simple, strong con-

U in C0niforit with the rules for slow
mcIll construction as developed by the
8'tts NItl Owners' Mutual Insurance

81b~ 1anies: he wails are of hard-burned
are ro i ortland cement mortar. They

u20 to 16 ims. thick, with pilastersthtr apart. In the arrangement of
PrIn 'ring and the spacing of the sup-

In COlUmnst e demand of the operat-the cle itnîent With regard to the lay-out of

.t isj n hadtobe considered, and the
renu-soe cases a compromise betweention . ir ieentsan economy in construc-

ti im Ip0 ,'5 
elieved, however, that as built,

%o Potant require ment in the use of thethe r a. ben sacri ficed. Tfhe framing of
jrdr s f three kinds; îst, a coiumn and

Qb trntru ction (usually in timber), as in
car % hso~ and frog shop, the passenger

é and the cabinet shop; 2nd, a roof
Stel O~~nitflgofiowe trusses supported

Planing Colulns, as in the freight car shop,
heav R n1ill and car machine shop; 3rd,
in 2h 'te'Columlns and trusses are used, as
%ftlhý.e onootive shop, foundries and black-

enlwxe . tru n5 iay e added that the wood-
e" isteadsesi the car shops e aottinle eah of Steel t russes mainîy to savefi savingi cost did not ece

y* eigflciieotcome there was probably
e te htierom the use of timber, but

SItte rhand, no great disadvantage re-
Th0 b rom Sing this form of construction.

acOn a% tibe r girder and post canstruc-
tr pted i!n the truck shop, etc., wasruW - a beng cheaper and better than
Utified. ' and its use is believed to be futly

Te principles of milI construction
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were füity carried out; the t)urlines iin no case
being less than 6x 12 ims., and iin many build-
ings 8x16 ims. They are spaced froin 8 to io
ft. apart. The roof boards are 3 mns. thick
in aIt cases. In the locomotive shop they are
i i ms. wide with tangue and groove. In most
af the other buildings this roofing was built up
of strips Of 3X3, taid with broken joints in ran-
doini engths, and well nailed horizontaliy and
verticaliy. These strips were surfaced on
three sides, but wvere flot 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 skytights, but there are no gutters
or downspouts. The floo ring throughout con-
sists Of 3 i. unmatched plank, nailed to
cedar steePers 4 fi. apart and bedded in from
iý5 to 18 ims. cinders. It may be added that
the roof toads were taken at 70 lbs. per sq. ft.
(total loading), and the stresses in the timber
beams at ,500 ibs. per sq. in. The structural
steel is of simple construction, though every
attempt was mnade to secure rigidity, especiat-
ly where crane runways had to be supported.
Tensile stresses are i.5,000 ibs. per sq. in. on
the net section, and compressile stresses 12,000
lbs. reduced for tength. In the crane runway
girders the tensile stresses were reduced ta
12,500 lbs. per sq. in.

The heating of the shops was the subject of
an extended study, in order to determine the
most practicabte and feasible system. This
question wvas 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 af
the exhaust steam for heating. As exhaîîst
steami possesses from 8.5% to 90%. of the heat
units contained in the steani before it has
passed through the engines, it is clear that
every consideration of economy wil iead ta
its utilization if possible. Whether any addi-
tional boilers will be required over and above
those necessary for power wilt 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 ta be heated in the various stîops, while the
h.p. instalted in the engine room of the power
bouse is nearly 3,000. A sonmewhat careful
calculation, based upon the prevailing prac-
tice, and a study of the tenîperatures in Mon-
treal as recorded by McGill University for
many years past, led ta the conclusion that
about 2,400 bailer b.p. wouid be required,
and that the beating requirements were very
nearly the same as the power requirenlents
under average weather conditions. The
choice lay between three systems of heating:
the hot blast, ordinary direct steamn radiation
and a hot water system. In the first, exhaust
and live steam are taken ta ane or more
points in each buitding, and used there ta
heat coils of steam pipe, and also to drive a
small engmne operating a fan. Air is taken
either from ouldoors or from the inside of the
building, drawn by the fan over the heating
coils so as ta be warmed 10 about i130 degrees,
and then blown through ducts over or above
ground ta différent parts af the building.
This is the systemn finalty adopted for att the
buildings, though the hot water system pre-
sented some advanlages. The requisite radi-
ating surface for heating by bot water, is,
however, difficult ta abtain, and the cost of
the systeni is considerabîy greater. In the
arrangement of the pipes care was taken ta
proportion them in such a way as ta utilize
the exhaust steam as much as possible. In
extreme weather certain portions of the build-
ings wilt have ta be heated by live steani by
day as well ag by night. A considerable
aniaunt of economy was possible in prapar-
tioning the pipes ta fit the estimated amount
of exhaust steam, rather than the total that
might possibly be available. The steam
pipes are carried from the power bouse ta the
severat buildings in a tunnel 6 ft. high and

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

AIl the steam for power, whether for mech-
anicat or lighting purposes, and aiso for heat-
ing, will be generated in the central power
plant. The boiter room cantains four 415 h.p.
Babcock & Wilcox boilers buitt for ,6o lbs.
pressure, and also one 320 h.p. high pressure
boiter built for 300 ibs. working pressure.
The latter witt be used for testing the coni-
pleted locomotive boilers in the boiler shop,
the steani being conveyed in a speciat 4 ini.
high pressure main. AIl the boilers are fitted
with Babcock & Wilcox patent superbeaters,
ta superbeat the steam i 50 degrees Fahren-
heit. Neemes patent shear cut shaking
grates, manufactured by the Babcock & XiI-
cax Ca. are used instead of the ordinary
grate bars. There witt be installed in con-
nection with the boilers a fuel econamiser of
480 pipes for heating the feed water by means
of the waste gases froni the boiters. There
will also bc installed a mechanical draft plant,
consisting of two 200 inch speciat steel ptate
fans, each directiy cannected ta a navy-type,
double enclosed, vertical engine 8 by 5,4' ms.
The outlet frani the fans ta be connected inta
a steel ptate stack, 8 ft. in diameter. The
induced draft plant and stack is carried on
steel work above the econamiser ta minimize
floor space. The boilers and superbeaters,
induced draft plant, feed punips, and piping
in the boiter room are to be inslalted by
Babcack & Wilcox, Ltd.

The engine and generatar equipment is
as folows: Three 750 h.p. cross compound
engines, non-condensing, connected ta 500
k.w. aiternating current generatars. These
have a voltage of 6oo, and a frequency of
7,200 alterna 'tions a minute. The speed of
the units is i5o. An auxiiiary unit af bal this
sîze with a simple engine is provided. These
generators provide ait current for lighting as
welt as for power, excepting that necessary
for cranes and a limited number of variable
speed tools. For these, two units are pravid-
ed, each being a 300 h.p. simple engine direct
connected ta a d.c. generator producing 25o
volts. The speed af these engines is i8o.
The distribution from the power bouse ta the
différent shaps is by bare wire on steel pales.
The inator equipment in the different shops is
not yet fulty worked out. The larger engines
will have individual motors', but group driving
wiil be used for smaller tools, the smaliest
motor being îo h.p.

The sewerage systeni is rather extensive
but simple in its character. Two main linos
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 ta 3 by 2 ft.
They are connected with ail lavatories, etc.,
and also serve ta a timited extent for surface
drainage.

The ciîy provides twa systems of water
mains-one for ordinary uses at a pressure of
about 35 Ibs.; the other for fire purposes onty
with a pressure of go lbs. a square inch.
There are two entirely separate systems of
mains atl over the grounds for these two serv-
ices. The supply system has a 6 in. main on
the midway, with smailer mains diverging ta
the different buildings. The fire service con-
sists of a 12 in. main on the midway, and 8, îa
and 12 in. mains encircling the varions build-
ings. About 6o three-way hydrants are plac-
ed at different points in the grouînds, and are
about i So ft. apart. With the fire mains is
also connected the sprinkling system. About
13,000 automatic sprinklers are put in att the
buildings, their arrangement being strictly in
accordance with the specifications of the
underwriters. T'vo ,500-gallon underwrit-
ers' pumps are placed in the power bouse as
auxiliary measures in connection with the ire
service. In addition ta the city water supply,
the shops have their own Wupply of water,


