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A BRIEF HISTORY OF /

HE history of the Nova Scotia Steel and Coal Company,

Limited, is a record of the activities of many industries.

It dates back nearly three centuries to the time when

Nicholas Denys. ther Governor of Ejistern Acadia, was

granted certain concessions that included the whole of

Cape Breton Island, one of the richest coal fields in the

world.

Even at that early day ccdl was known to exist at Sydney, but this im-

mense property was not systematically developed until the organization, in

the early part of the nineteenth century, of the General Mining Association

of London.

The first shaft was sunk in 1 830, and from that time to the present coal

mining in Cape Breton has been a steadily growing industry.

In 1900. the holdings of the General Mining Association were taken over

by the Nova Scotia Steel and Coal Company. Limited, in whose control the

property still remains.

Equally interesting is the story of the rapid growth of the iron and steel

branches of this great industry. Starting in 1872 with a capital of $4,000

and a working force of eight men. the little Hope Iron Works of New Glasgow

quickly developed surprising possibilities. Six years later, in 1878. their

rapid expansion made a larger plant necessary, and the works were removed

from the centre of the town of New Glasgow to a point two miles down the

East River, then called Smelt Brook, but now known as Trenton or North

New Glasgow. There they began the manufacture of railway car axles.

It was decided in 1882 to engage in the manufacture of steel, and the

Nova Scotia Steel Company. Limited, was organized with a capital of $160,000.

an increase in ten years to forty times the original capital.

One year later a Siemens-Martin open-hearth plant was con' '?ted. and

a twenty-six inch blooming mill, the first of its kind in Canada, was installed,

together with a twenty-two inch plate mill. Two years later a nine-inch bar

mill was added to the equipment.



F A GREAT INDUSTRY

In 1889, the Nova Scotia Forge Company and the Nova Scotia Steel

Company, Limited, were amalgamated under the name of the Nova Scotia

Steel and Forge Company, Limited.

The New Glasgow Iron, Coal and Railway Company, Limited, was

organized in 1890 with a capital of $1,000,000. Ejctensive iron ore lands

were purchased, including a valuable section on the East River near Pictou.

a line of railroad from Ferrona Junction to Sunny Brae was constructed and

many other improvements were made, the most important of which was the

building of a large coal washing plant, coke ovens, and modern blast furnace

at Ferrona.

In 1894, the New Glasgow Iron, Coal and Railway Company, Limited,

acquired the now famous iron ore deposits of Bell Island, Conception Bay,

Newfoundland, and added a new name, Wabana, to the list of the world's

shipping [X>rts. The mines were opened up machinery installed and a double

track rope-way, storage pockets and pier were constructed. The first ship-

ment of ore was made on Christmas Day, 1895. Since that date about

13,000.000 tons of ore have been shipped from Wabana,—more than 2,600

cargoes, averaging over 3.000 tons each.

The Nova Scotia Steel and Forge Company, and the New Glasgow Iron.

Coal and Railway Company. Limited, were consolidated in 1 895, and the new

Company was called The Nova Scotia Steel Company, Limited. After the

pychase in 1900 of the coal and other properties of the General Mining As-

sociation, Limited, the corporation now known as the Nova Scotia Steel

and Coal Company, Limited, was formed.

Upon acquisition of the Cape Breton coal fields, and owing to the short

water carriage .rom their Newfoundland ore mines, the Company decided it

was advisable to erect a new blast furnace and open-hearth plant near their

coal mines, which are situated on Sydney harbor.

In 1904 a new blast furnace and open-hearth plant were put into opera-

tion. To further improve the quality of their open-hearth product, in 1911,

a Harmet fluid compression plant WciS installed in connection with the
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open-hearth worki. During the

same year there were also added

two steam hydraulic forging press-

es, one 4,000 tons, the other 600

tons.

To take care of the increased

output in the most profitable

manner, and to meet the growing

demand for cars in Canada, a

subsidiary company was formed

in 1912. This is known as The
Eastern Car Company. Limited,

the control of which is vested in

the Nova Scotia Steel and Coal

Company. Limited.

" Scotia," as the company is

more familiarly called, has now
become one of the largest in-

dustries in Canada, and a very

important world factor in the

production of iron and steel.

Five distinct industries are com-

bined in its operation :

1. The Iron Mines at Wabana.

Newfoundland.

2. The Coal Mines at Sydney

Mines, N.S.

3. TheBlast Furnace and Smelt-

ing Works a' Sydney

Mines. N.S.

HITED. NEW GLASGOW. N.S.
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4. The Steel Works at New
Glasgow, N.S.

5. The Car Works at New
Glasgow, N.S.

These we will visit and wander

among the vast workings of what

some day will be the heart of the

world's great iron and steel in-

dustries. It is doubtful if there

exist anywhere deposits that com-

bine to so great an extent the

advantages of an abundance of

good ore. economical mining facil-

ities, excellent location and cheap

transportation.

WAB AN

A

THE ISLAND OF IRON

The Wabana (Newfoundland)

Iron properties are the largest on

the continent, if not in the world.

Available reserves of ore, as esti-

mated by experts, tre between

2,000,000,000 and 3,500,000,000

tons, an amount which at present

rate of mining will not be exhaust-

ed for more tha' 3,000 years.

By comparison with the next

largest holdings on this continent,

that of the United States Steel
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Corporition il.300.00(. 000 toni.

•n idea of the magnitude and great

wealth of this field can be formed.

Equally important it the ex-

cellent qutlltv tnd richnej. of the

ore, whi( Sne grad. •( red

heniatite angfrom/ui flne

per cent rty-fi p per nl,
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At any rate, tin property even-

tually came int> the hand., of

Messrs. Butler of Topsail, who,
sfter vainly endeavoring I , in-

terest other capital in the ventu.-e,

finally leased the deposit to the

h] on the

I "lor and

I'tracted the

m with a

Perhaps
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Neva Scotia Sttf' <'omp»ny in

1893.

Two years afterwards that com-

pany commenced to mine the ore

in a small way. The work, at

first, consisted entirely of open-

cut mining, the earth covering

being stripped off the deposit as

it lay in the ground and the ore

then carried by an endless rope

tramway to a pier on the south

side of the island. This pier was

nothing more than a block set out

some distance from the shore and

connected with it by a suspension

bridge. Later, however, this was

supported by a trestle.

At first the ore was used solely

to supply the Ferrona blast furnace

of the Nova Scotia Steel Company,

and large quantities were not

required. The Wabana plant con-

sisted merely cf a hopper pier of

two thousand tons capacity, and

the tramway. This, however,

met all the requirements, for the

mining was quarry work and did

not need a more elaborate outfit.

Three years later the possibility

of shipping ore to European mar-

GENEf
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kets called for an enlargement of
the plant. Storage pockets were
built, giving an increase of from
twelve to fifteen thousand tons
storage capacity. At the same
time a horizontal ore conveyor
was installed, tracks were laid,

and a number of other additions
made.

In the year 1899, work began in

earnest. Twelve hundred men
were employed during that season
m mining from the old property
and developing the new, tramways
were constructed, a new pier was
built, and the " Scotia " Company
went ahead producing ore without
a single break in deliveries.

For two years after opening this
new bed the ore was secured by
stripping and quarrying the de-
posits lying near the surface. In
1902, however, work was com-
menced sinking two slopes on the
land areas. Operations were car-
ried on rapidly, and within a year
the two mines had been opened up
and were being worked in a man-
ner similar to the bore-and-pillar

method followed in coal mining.

UR ^THOUSAND TON HYDRAULIC PRESS mp
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Both these slopes were sunk to

a considerable height above tide-

water and one of them was driven

so as to come out on the shore

above high water mark, thus form-

ing an adit. The other slope,

Scotia No. 2, was destined event-

ually to be driven under the sea.

About the year 1903 the pos-

sibilities of developing the sub-

marine areas began to attract the

attention of the " Scotia " Com-

pany. Further additions to its

under-water holdings were secur-

ed, making the total of submarine

property held approximately 35

square miles.

After deciding to drive a couple

of slopes to the submarine fields,

an arrangement was entered into

with the Dominion Iron and Steel

Company for piercing their sec-

tion which divided the Scotia

fields. Work on this began in

May. 1906. In two and one half

years the feat was accomplished

and the " Scotia " Company

entered its own property.

Bore-holes were sunk and proved

that the same beds that out-

FURCit HYDRAULIC PRESS. SHOWING PARTLY FORGED INGOTS IN FOREGROUND
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cropped on the surface extended

under the sea with an appreciable

increase in the thickness of the

mineral.

The " Scotia "
areas were en-

tered at a distance of about 4,000

feet from the shore, and conditions

were found to be more favorable

than had been hoped for.

Since that time the slopes have
been driven a considerable dis-

tance further, and mining is now
being done on a larger scale.

To-day the enormous under-

ground excavations extend for

miles beneath the sea, where
electric shovels, hurrying trams
and the rush of large twenty-ton

skips present an ever bu.'sy scene

and a noisy one. Commingled
with the deafening sound of these

are the sharp rattle of air drills,

the hum of modern electric pumps
and the whirr of the large fans

that carry fresh air to the most
remote parts of the mine. Ail is

apparent confusion, but in reality

there is an orderly sequence of

operations of a magnitude that is

astounding to one unaccustomed

ICING BEING PRESSED
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to^the speed and immensity of an

enormous mining industry like

that at Wabana.

All this emphasizes strongly the

great difference between the crude

methods of twenty years ago and

the efficient system of the present

day.

The equipment of the land

mines consists of deck-heads at

each slope where the ore is picked

and screened. In the summer

season the ore is shipped direct to

the pier. During the winter it is

stock-piled by means of a system

originated and patented by engi-

neers of the company. This

method is unique, inasmuch as

no trestle work is required, al-

though at times the pile reaches a

height of seventy-five feet. The

system has proved itself efficient

in every way. The equipment

further comprises a power plant

of large capacity, hoisting engines,

air compressors and ventilating

fans, with all the necessary pumps

and other appliances.

The development of the sub-

marine areas also has necessitated

FORCE PRESS S
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large additions to the equipment.
A deck-head of an abjolutelv new
type, in which the cars are handled
without any horizontal landing,
has been completed and is now in
operation. The cars, each con-
tammg twenty tons ol ore. are
hauled up out of the mine bv a
rope one and one-eighth inches in
d/ameter and eight thousand feet
lonis. They dump their contents
automatically, thus reducing to
the minimum the number of men
required to attend them.
The hoisting Is done by a

Fraser & Chalmers first motion,
duplex, steam-hoisting engine,
which is said to be the most power-
ful of the kind in British North
America. The engine is equipped
with the most modern o\erwind
and automatic braking devices,
and is capable of considerable
speed, rushing the big cars up the
two-mile slope at the dizzy rate of
thirty miles an hour. The cars
are filled in the mine from bini,
which in turn are supplied by
small two-ton mine cars.

Drilling, hoisting and pumping

FOREGROUND



NOVA SCOTIA
STEEL & COAL
COMPANY LIMITED

are all carried on by compressed

air. When the Company com-

menced to mine on ita land areas

two compressors were installed,

a 1.200 cubic feet capacity Nor-

walk machine, and a 2.300 cubic

feet Norberg machine. Since then

a Walker compressor, with a cap-

acity of 3.500 cubic feet, has been

added to this equipment, and the

piping of the three machines is

connected together so that they

may be operated as one plant or

separately, as required.

From April to December, in-

clusive, small two-ton 'able cars

carry the ore from the mine or

stockpile to the shipping piers, two

miles distant. The never-ending

string of cars coming and going on

the double track road bring their

loads to tipples at a point two

hundred and fifty feet above the

sea. These tipples constantly

empty the loaded cars into vast

lat'.ra! gorges that have been

dressed up to serve as receiving

pockets.

There is a certain fascination in

watching this slow but constant
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cr«p of the 60.000 ton mau of

iron. Two great endlni chaina
of buckets convey the ore from
the pocketi to a point where it

falls in a roaring, deafening cata-
ract of sparks and iron ore through
smaller pockets, chutes and auto-
matic trimmers, a distance of 90
feet to the ship's bottom. All

present a most interesting spec-

tacle well worth travelling miles to
see. Vessels of twelve thousand tons

capacity have been loaded in from
one to five hours. The normal
capacity is 2.500 tons per hour.

Recently there has been in-

stalled a modern electrical plant
of considerable power. It con-
sists of modern water tube boilers

and stokers, built on piles at the
shipping pier and adjacent to coal

discharging plant. These suppiv
steam to Belliss and Morcom
marine type engines, operating
Brown Boven generators, pro-
ducing 60 cycle. 3 phase current
at 6.600 volts. At this voltage it

is transmitted to the various
points of consumption in both the
land and submarine mines.

MILL ROLL
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A glance at the map of the

world will show the strategic

position of Wabana. Newfound-

land, which is located, practically,

at the centre of the world's largest

markets. It is directly upon the

route of North Atlantic shipping,

and the seaboard markets of both

Europe and America lie open be-

fore it.

The " Scotia " Company sells

one-half million tons of ore a year

in the United States, Europe, and

Canada The remainder of the

output is shipped to the Com-

pany's furnaces at Sydney Mines.

Nova Scotia, and there converted

into finished steel products that

eventually find their way to every

section of the globe.

LIMESTONE QUARRIES AT
POINT EDWARD.

To secure an adequate supply of

suitable limestone for the Sydney

Mines furnace, the company has

acquired a property at Point Ed-

ward, nine mi'es away, which is

connected with the main line of

the Intercolonial Railway by a

MACHINE SH
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branch two and a half miles long.
This property is about 250 acres
m extent. The stone is carbonifer-
ous, occurring in layers, is of high
grade and very uniform in quality.
The quarry is operated by a Lid-
gerwood overhead cableway, with
two towers, having a radius of
<*W) ft. The limestone is mined bv
the open cut system, as there is

little top soil to remove, and as
It is brought direct to the blast
furnace from the quarry in rail-

way cars, an abundant supply of
It at a very low cost is readily at
hand for the company's smelting
purposes.

CANADA'S GREATEST COAL
FIELDS.

Containing, it is estimated, over
2,500.000,000 tons, the Cape
Breton coal areas of the Nova
Scotia Steel and Coal Company.
Limited, rank high in their list of
assets, and are among the most
important holdings in Canada.
When the General Mining As-
sociation secured the Duke of
York's grant of all the minerals
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r:, iiJape Breton Island, and in-

augurated systematic coal mining

in Nova Scotia, it commenced
operations in the Sydney Mines
district, on account of the excel-

lence of this coal.

During the 80 years of that

association's history, it worked

nearly every district now operated

in the province, but when ab-

sorbed by the present owners it

he'd only the areas first mined,

having retained these in prefer-

ence to all others because of the

superiority of the coal. For

steam, metallurgical and general

purposes, this coal is regarded as

the best in Nova Scotia, being the

purest and having a \ery high

calorific power.

Four different blocks of coal

areas are held by the Company,
the Sydney Mines !snd. Sydney
Mines submarine. Boul irdarie land

and the outer submarine areas.

The first three areas run con-

tinuously from the north side of

Sydney harbor to the south side

of the Great B.as d'Or. a distance

of about ten miles. The outer

M ACH I N E
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submarine areas extend from
Cape Dauphin to Cape Percv.
covering the entire Cape Breton
coalfield, and within their area of

twenty-one square miles is be-
lieved to be every seam which
exists in this district by far the
most important and extensive in

Canada.

A comparatively small portion
of these areas has been worked in

the ninety years that the mining
has been carried on. operations
having been confined almost en-
tirely to the southern part of the
Sydney Mines land and sub-
marine areas. Collieries have been
opened in the central portion of

that district only within the last

four or five years, while as yet not
a pound of coal had been taken
from the northern, the Boulard-
arie or the outer submarine fields.

The thickness of the coal in the
various mines runs from five to
SIX and a half feet, the dip being
uniformly about eight per cent.
The coal is largely mined by the
room and pillar method, but
several different systems of min-

MACH.NE SHOP-F.N.SHING A ,. .r.r.: STEEL SHAFT
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ing. pumping, haulage and ventila-

tion exist in different mines to

meet varying conditions.

Since the Nova Scotia Steel and

Coal Company, Limited, took over

these properties a large amount of

development has taken place at

Sydney Mines. Where, in 1900.

one colliery was in operation, with

an annual output of 240.000 tons.

tOKlay five well equipped mines

are producing about 900.000 tons,

and during the present year a new

colliery will be adding 360.000

tons to the yearly output.

At Sydney Mines there is also

a modern steel plant with a blast

furnace and open-hearth steel

capacity of about 100,000 tons

per year, equipped with all the

necessary coke ovens, coal wash-

ers and engineering shops. The

railway system has been practic-

ally rebuilt and greatly extended,

while at the shipping port of

North Sydney, only three miles

from the collieries and steel works,

extensive docks, with the most

modern facilities for coal shipping

and ore receiving, have been con-

FINISHED COUPLING SHAFT, 18- DIAMETER, 21 FEET LONG





NOVA SCOTIA
STEEL & COAL
COMPANY LIMITED

.tructed. Thii development ha,
given new life to the sister town,
of Sydney Mines «nd North
Sydney, and they have become
two of the most important in-

dustrial centres in the Maritime
Provinces.

A brief description of the col-

lieries now being operated will

prove of interest.

Princess (No. I) This col-
liery was the only one in existence
when "Scotia ' took over the pro-
perty from the General Minins
Association in 1900.

The coal cutting here is done bv
hand, about six hundred men arc
employed underground, and the
mine is equipped to maintain an
average daily output of eight
hundred tons. The surface plant
here is the most extensive of anv
of the collieries, being used as a
central plant for many of the
operations of mines numbers 2 and
5. Half the boilers at this plant
burn waste gases from the ncarbv
coke ovens and the remainder are
fired with refuse stock from the
coal washing plant.
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Lloydsi No. 2) . The capacity

oF thii colliery ia tix hundred toni

per day. Cutting ii done by

machine* driven with compressed

air. The power for operating

these machines, the haulage en-

gine and others is furnished by

the big plant at the Princess mine.

Florence ( No. i). This col-

liery is located about two miles

north of the Princess, and has the

largest output of any of the present

mines, averaging nine hundred

tons daily. Five hundred and

fifty men are employed. Six 240

h.p. Sterling boilers supply steam

for the different engines, and are

equipped with forced draught fans

to facilitate the burning of the

fuel, which consists principally of

waste from the washer.

Scotia (No. 4). This is con-

sidered one of the most interesting

mines on the Continent, not

because of its size, but because of

its being operated underground

wholly by electricity. The cutting

and handling of coal and the

pumping of water is all done

electrically. It is the only colliery

RUDDER Fi
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in Canada in which mechanical
appliances are utilized to the ut-
most, although it does not contain
a single steam or air pipe. The
daily output of nine hundred tons
15 secured with a minimum of
capital outlay and working costs
Queen (No. 5).-This mine

was opened up and first operated
by the General MiningAssociation.
It was one of the best producers
at that time and was more famil-
wrly known as "Queen Pit."
The haulage system is now op-
erated by electricity and its equip-
ment IS modern in every way
Its capacity is five hundred tons
per day.

Jubilee (No. 5). This is a
new mme now being opened up.
It will have the largest capacity
of the Scotia " group, as its out-
put will amount to about I 500
tons per day. The shaft which
was started in 1914 is now nearly
fimshed, and other preparations
are being made for the mines
operations in 1916.

The three latest collieries of the
company are unique in this re-
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spect: the underground haulage,

or method of conveying the coal

from the working places to the

main haulage of the mine, is being

done by small engines, driven in

one colliery by electricity and in

two collieries by compressed air.

Not a single horse is employed

underground in either of these

three collieries (Nos. 2. 3 and 4),

and no horses will be employed in

the new Jubilee Colliery. This is

a most unusual condition of under-

ground coal mining: either horses

or ponies are used in nearly every

coal mine. This adoption of elec-

tricity by "Scotia" on a large scale

is the result of the thorough and

satisfactory trial which has been

given to this motive force. The
Jubilee mine is to be operated

altogether by it. both on the

surface and underground.

All the coal mined from these

collieries is screened as it is raised,

and of the output 75 per cent, of

merchantable coal is shipped by

rail and water to the various

markets, while the remaining 25

per cent, is washed and is at once

RUDDER STOCK



STOCK. S.S. "ABESS I M I A," WEIGHT 6815 LBS.





NOVA SCOTIA
STEEL & COAL
COMPANY LIMITED

converted Into coke suitable for
" Scotia's " metallurgical pur-
poses. The refuse from the wash-
mg is conveyed automatically to
the colliery boilers.

COAL WASHING PLANT AT
SYDNEY MINES.

The construction of this plant
was Jjfgun in June. 1913, and
completed in the autumn of 1914.

This washer is of the Baum
type, the general arrangement of

the plant being designed by
Messrs. Simon-Carves, Manches-
ter, England. It will have a cap-
acity of washing 1000 tons of fine

coai in ten hours. In general, it

consists of a reinforced concrete
building elevated about eighteen
feet above the yard level and is

supported by a number of rein-

forced concrete columns. Ahead
of the building and under the
tracks is a large pocket in which
the raw slack coal is dumped from
the railway car, a'ter having first

passed over a pair of two hundred
ton track scales.
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Alongside of ' e washery build-

ing is an elevated settling tank

built of reinforced concrete and

designed to hold 130.000 gallons

of water, the water tank being

protected on the outside by a suit-

able enclosure which provides

sufficient air space to prevent

freezing.

In the usual operation of this

plant, the raw slack coal is dumped
from either of two tracks into the

elevator pit, and from there the

coal is fed to a bucket elevator

which delivers it to the large

wash box on the upper floor of the

building. Here all the coal is

washed. No further treatment

is necessary for the larger sizes,

but the smaller sizes are rewashed

and passed over a system of

screens. The larger sizes are de-

livered by a series of bunker

pockets to the crushers, while the

smaller sizes are passed along to

anotherwashing box and rewashed.

In the process of washing, the

heavy slate and dirt eventually

sink to the bottom of the box and

are removed automatically by a

COGGING MILL-
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•piral convtyor and elevator.

Thii dirt it finally collected in a
•torage bin or ia dropped through
a ca>t iron pipe through which
run» a stream of water that
fluahea the refuae material to the
aea.

In the operation of the plant it

18 the intention to remove as far

aa possible all slate and sulphur
from the coal. It is also eaaential

to keep coal from being carried
away with the refuae material.

To reduce the waate to a minimum
a third or middle product is made
by varying this, the loss of coal
becomes very slight and the
quality of the washed product is

considerably improved.

After the coal is washed, the
larger sizes are divided into two
grades of nut coal and may be
shipped separately, or these may
be again mixed and passed through
a pair of rotary crushers and re-

duced to sizes sufficiently small
for coking purposes.

After passing through the crush-
era the coal is mixed with the fine

alack and taken by a twenty-inch
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conveying belt to the storage

tower near the coke oveni. The
middle product coal, after being

collected in a storage pocket, it

transferred to a sixteen-inch belt

conveyor, which carries it to the

boiler-house, where it is weighed

and distributed to pockets for use

as fuel. The water used for

washing the coal is collected in a

drainage tank where it is clarified

and used over again, the settlings

being easily removed through a

valve at the bottom.

COKE OVENS

The washed coal is at once con-

veyed into the neighboring coke

ovens. These have been continu-

ously improved and added to. so

that at present they consist of 30

Bauer ovens at Princess 0)lliery,

and 120 Bernard ovens, the total

capacity of the united batteries

being 300 tons of coke per day, all

of which is used by the Company
for smelting purposes. These lat-

ter ovens ^re situated right at the

foot of the blast furnace, where

the coke is consumed, so that
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•fter the coke ii produced there
i> only one hindling of it, ind
thui much brnkage ind wute ii

•voided.

COAL HANDLING PUNTS
AT NORTH SYDNEY
QUEBEC AND
MONTREAL

At North Sydney are situated
the coal loading and ore ditcharg-
mg pieri. There are two coal
piers, high and low level. The
former i. 60 feet above high
water and it 1,000 feet long, in-
eluding approaches. It is equip-
ped with bins to hold 5.000 tons.
Seven thousand tons have been
handled over this pier in six hours.
The low level pier is thirty-four

feet above high water, and has a
length of 1,300 feet. This is used
prmcipally for loading small craft
and for bunkering. The com-
manding geographical position and
fine harbor of North Sydney, to-
gether with the high grade of
Sydney coal and quick despatch
secured, gives the Company high
rank in the bunkering trade.
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The Company also possesses

extensive docks at Quebec and

Montreal. The Quebec plant con-

sists of three gantry cranes situated

on the Louise Basin, which dis-

charge on the stock piles or into

cars or lighters without further

handling. The plant has a capa-

city of 3.000 tons per day.

The Montreal plant, located on

Bickerdike Pier, on the tracks of

the Grand Trunk Railway, con-

sists of two quick acting Brown

hoists with a capacity of 3.000

tons per day. These hoists are

particularly adapted for bunker-

ing steamers alongside the plant,

and some of the largest liners in

the Canadian service have been

loaded with despatch.

TRAFFIC AND TRANS-
PORTATION.

With its yearly tonnage of

material handled, the transimrta-

tion problem is one of much

importance. In the wide range

ot its activities, the Company has

to deal with freight handling of all

kinds, from the trucking of a load

BOLT AND NUT D
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of logs, to shipping over a million

tons of coal and ore annually.

A deet of fifteen to twenty

steamers, mostly built to the

Company's specifications and
secured on long term charters.

are engaged in this trade. They
have large hatches and are built

on the cantilever principle, with

holds absolutely clear of any
obstruction-, sucii as beams, pil-

lars and stanchions.

Two other steamers, the Wag-
ama and the Wascana. each with

a dead weight capacity of 8,200

tons, are built on the same
principle, with large hatches and
clear holds. Like the Themis and
Tellus. they are especially suit-

able for the transportation of ore

and coal and for carrying railway

cars and heavy machinery.

Another boat built for the St.

Lawrence coal trade is the Wa-
cousta. a hn( lype of her class,

with a dead weight capacity of

5.700 tans.

There is extensive railway

equi[>mer>f in ci^nnection •ith th.'

Sydney .Vmes plant. The main
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line is eight miles long, and there

are upwards of twelve miles of

sidings. Direct connection is

made with the Intercolonial Rail-

way of Canada at Sydney Mines
and at North Sydney.

The ore-receiving pier is 42
feet above high water, and 1,140

feet long. It is equipped with
two Wellmen - Seaver - Morgan
steam discharging cranes, which
have a working load of 20,000 lbs.

and a capacity of 5,000 tons per
day.

METALLURGICAL
PLANT

BUST FURNACES
All the raw material for the

New Glasgow Mills and forges is

supplied by the Sydney Mines
steel plant, one of the most
efficient and modem in Canada.
Its construction was commenced
in 1902 and completed three years
later. It has since replaced the
original metallurgical works in

Pictou County.
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The iron ore is reduced in a
blast furnace with a daily capacity
of 300 tons. This furnace is 80
ft. high, 12 ft. 6 in. in diameter at
stock line, 18 ft. 10 in. at bosh
•nd 13 ft. at hearth. It has nine
tuyeres.

The equipment includes four
Cowper air-heating stoves, each
85 feet high and 12 feet in di-
ameter. Besides these, there are
two compound blowing engines of
the latest Southwark type, with
air cyhnders 72 inches in diameter
and with a 60-inch stroke.

The steam is supplied by Ster-
ling water tube boilers, and the
firing is done by firing gases, which
also heat the stoves. A skip hoist
with a double bell filling apparatus
feeds the furnace and is supplied
with coke, ore and limestone from
a system of modem storage bins.
Four batteries of retort ovens.

150 in all, supply coke for the
furnace. Thirty of these ovens
of the Bauer type are at the
Princess colliery; the remainder,
of the Bernard type, are located
at the furnace.
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A notable feature of the equip-

ment at Sydney Mines ia that the

«aste gases of the blast furnace

and coke ovens are all used for

fuel, and that every effort is made

to reduce the consumption of coal

under plant as much as possible.

Near the blast furnace, and in

close proximity to one another,

we find all the materials necessary

for the production of pig-iron

assembled.

These comprise coke manufac-

tured by the company from its

own coal mines in the immedi-

ate vicinity, the iron ore which

comes from the company's Waba-

na mines, and the limestone which

comes from the company's quar-

ries near by.

The blast furnace is fed by an

inclined skip hoist carrying this

coke, ore and limestone, which is

supplied by a modern storage bin

system. The blast furnace was

blown in nine years ago. and with

the exception of the necessary lay-

off for repairs, has been working

uninterruptedly ever since.
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OPEN HEARTH FURNACES
The product of the bl..t furnace

11 conveyed in huge Udlei, con-
t«ining forty torn of molten metal
lo the open hearth furnace., .itu-'
•ted. few hundred yard! from it.
The open hearth department con-
...t. of four 50.tonb..ic furnace,
of modern type, and one tilting

of ISO ton.. Into the.e furnace,
the molten metal i. poured, and
from them it .hortly emerge, con-
verted mto molten .teel The
open hearth furnace, are heated
by ga. made in the mo.t modern
«»» producers from coal from the
company', mine., which i. .pecial-
ly adapted for thi. work A cer
tarn percentage of pig and «:rap
'ron and the other material, necc
»ary for the manufacture of ,teel
.".table for the .pecial u«. for
which It .. required, i. added to
the molten iron already in the
furnace.. Thee »lid ingredient,
are mtroduced by mean, of a
Wgantic electricallyKlriven charg-
>ng machine, the long arm of
Which

,. intelligently projected
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into the open hearth furnace and

there scientifically diitributet its

load on to the bubbling, incan-

deKent matt. Thii molten matt

having become steel, it is poured

into large ladles with a capacity

of 60 tons, which are raised and

handled by huge 75-ton electri-

cally-driven Shaw cranes, from

which the liquid is poured into

ingot moulds. These vary in

capacity from 3' • tons to 30 tons

each. In the ordinary way the

ingots are allowed to cool in the

moulds, and then, being ejected,

are sent to the New Glasgow steel

works. But if compressed steel

is wanted, then the ingot contain-

ing the molten steel is taken to

the hydraulic steel compression

plant, which is the first of the

kind to be installed in Canada.

FLUID Compressed
Plant

For years past much time has

been devoted to the study of

basic open-hearth steel, and many
forms of treatment have been
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devised by which to improve the
quality and remedy the defects
inherent in various stages of its

manufacture. Of these defects,
those causing unsoundness are to-
day recognized as most important
and widespread in their influence.

Various degrees of success have
been attained with different modes
of treatment, but of all of these,
the Harmet Fluid Compression
process undoubtedly gives the
best results.

The Nova Scotia Steel and Coal
Company, realizing the impor-
tance of fluid compression as a
valuable aid in producing reliable
and first-class steel products, has
purchased the Canadian rights of
M. Harmet. and has thus secured
the monopoly to use his process
m the Dominion. 1 hus. advanc-
ing with modern progress, it main-
tams its policy of taking advan-
tageof every important metallurgi-
cal development, so that its high
reputation as manufacturers of
the best marine, railway and
machine forgings obtainable shall
be maintained.
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By the installation of a Harmet

plant at Sydney Mines, the most

modem means has been adopted

for obtaining the highest grade

steel of its class in Canada. It

has always been the policy of this

Company to maintain a position

in the front ranks, and by recent

additions to its plants this policy

has been demonstrated in a prac-

tical manner.

Not only has the most approved

means of producing high grade

steel been adopted, but the recent

installation of steam-hydraulic

presses at New Glasgow. N.S., has

made it possible to finish this steel

so as to produce the best forgings

obtainable.

This forge is modern in every

respect -designed and installed

after a close study of the best forges

in foreign countries, and in line

with the latest developments in

the market.

Believing a short description of

the plant, with a statement of its

merits, will be of interest, a brief

note on this department will be

found herein.
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FLUID COMPRESSED STEEL
FORCINGS

Nowadays we frequeuily find

railway derailments and other

disasters explained as due to the

failure of some part of the equip-

ment which is composed of steel.

The offending member may have
been a steel rail, axle, shaft, con-

necting rod or any vital part of

the system. The opinion undoubt-

edly exists that steel is liable to

unaccountable failures; this opinion

is not new. In the early days of

steel, when it was fighting for its

existence against iron, this was the

cry. .Since then steel has proven

its worth and superiority, and now
has. for most purposes, almost

completely replaced iron.

Yet an occasional unaccountable

failure docs occur, and reminds us

of how much there is yet to learn.

Frequently, when the individual

cases have been studied, it has been

found that the st^el in question

was of normal chemical composi-

tion, or. at least, contained no
constituent that explained its weak-
ness.
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Most competent and experienced

metallurgists agree in crediting the

majority of these inexplicable re-

sults to variation in molecular

structure, and. if pressed further,

would talk of pipes, cracks, segre-

gation, blowholes, occluded gases,

internal strains, crystallization,

non-metallic inclusions, etc.

That such defects exist is com-

mon knowledge, as is the fact that

the critical time for the inception

and growth of these evils is during

the period when the steel passes

trom a liquid into a stable solid

condition.

Most steel manufacturers are

doing little, if anything, to remedy

these imperfections, because, for

ordinary purposes, the usual mer-

chant brands of steel are satisfac-

tory, and any extra cost of treat-

ment is prohibitive.

However, the producers who are

to-day placing on the market the

highest grade of steel for heavy

forging purposes have adopted the

method known as the
'

' Fluid Com-
pression Process, ' m which the

metal i8 subjected to a high pres-
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lure while it paiso from the

molten to the iolid state. The
product of this proceu ii uicd in

the manufacture of high-grade

forgings. such as locomotive axles,

crank shafts, marine forgings,

artillery tubes and armoui
, late

of the highest grade; in fact for all

articles in which maximum re-

liability and homogeneity of

structure are demanded.

In order to appreciate the ulti-

mate effect of this process upon

steel, it is necessary to consider the

various stages in its manufacture.

With this in view the production

of marketable steel ma.\ ' e divided

into three stages, as follows:

I. The production of liquid

metal with the desired chemical

composition, without admixture of

slag, and without gases or oxides

in solution;

2. The transition from the liquid

to the solid state within the ingot

mould, this being attended with

many risks, since the violent con-

traction accompanying rapid cool-

ing is apt to cause serious internal

strain, and even rupture the metal

EY MINES =?^
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miu. thereby caiuing defects im-

pouible to remedy later on:

3. The convertion of raw. lolid

metal into more finished products,

such as billets, bars, rods or shapes,

accomplished by reheating and

rolling or forging.

The first stage is carried on

within a furnace, but. even at the

high temperature found necessary

for refining, may te reasonably

controlled.

The second stage, when the

physical qualities and molecular

structure of the metal is decided,

least admits of control of the three

divisions of manufacture under

consideration: nevertheless, real-

izing the importance of controlling

this stage, steel makers have stead-

ily sought to check the occurrence

of its defects, notwithstanding the

magnitude and wide-spread in-

fluence of the forces involved.

Although for years past an

adequate method for their control

has been sought by manufacturers

of high-grade steel, not until re-

cently has a satisfactory solution

been found.
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The defects most commonly
occurring in steel that has been

cast in ingot molds are: blowholes,

pipes, porosities, cracks, internal

stresses, segregation and excessive

crystallization.

Blowholes are caused by the

presence of occluded gases in the

liquid metal. Iron, like water, has

a higher solvent power for gases,

such as carbon monoxide, nitrogen

and hydrogen, when liquid than

when solid. Thus, during the so-

lidification of the steel, the excess

gas which has been dissolved when
the metal was liquid, is expelled,

and this gas becoming entangled in

the hardening mass, causes bubbles

or blowholes. These may be either

deep-seated or situated close to the

surface. While both are highly

undesirable, the latter are partic-

ularly so. Ordinarily, deep-seated

blowholes close up upon rolling or

forging, and probably do little

harm if sufficient work is done upon
the metal, but in the case of large

sections the necessary amount of

work to effect this is seldom given.

The blowholes which occur close

PRESSION PLANT
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to the surface are liable, while tlie

ingot is being rolled or forged, to

burst, thus causing a break through

which atmospheric oxygen and slag

may enter the cavity. Should

oxygen do so. it would react with

the iron of the interior wall of the

blowhole, forming iron oxide, the

presence of which effectually pre-

vents welding and leaves a perma-

nent flaw. It is also said that un-

der certain conditions, during the

solidification of the ingot, oxygen

diffuses inward from the atmos-

phere, oxidizing the walls of the

cavities, with a similar effect. To

surface blowholes are due. there-

fore, most of the surface cracks

and inclusions frequently found on

turning up steel.

The "pipe" or central cavity is

due to shrinkage, and is distin-

guished by an opening or void,

usually found most highly devel-

oped near the top and toward the

centre of the ingot. The same

cause- shrinkage produces a con-

tinuation of this defect downward

along the longitudinal axis, the visi-

ble pipe gradually tapering away

DR AWir
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until its presence is only marked by

the spongy or porous structure of

the affected metal.

If the ingot is allowed to cool

undisturbed in the mold, this pipe,

including the lower porous section,

cannot be avoided.

In cooling a freshly poured ingot,

the outer crust of the steel first

becomes rigid, and thus determines

its outer dimensions. The greater

part of the contraction has already

taken place in the metal forming

this shell, but there still remains

the "interior" liquid, the volume

of which is greatly modified by
shrinkage during cooling. Little

by little this molten metal becomes

plastic, and, attaching itself pro-

gressively to the solid shell, adds
to its thickness, and tends to leave

a hollow portion or cavity equal

in volume to that of the shrinkage

of the metal. Simultaneously there

is a tendency for the more fluid

metal from the hotter portion of

the ingot to flow in and fill up this

area. The visible "pipe" is. there-

fore, caused by the gradual descent

COMPRESSION PLANT FOR BLAST FURNACE
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of the still liquid metal to (ill up

the void due to shrinkage.

But. further, the shrinkage con-

tinues after solidification, and, as

the metal of the outer shell of the

ingot is colder and more solid than

that toward the centre, therefore,

the inevitable contraction accom-

panying cooling is made possible

only by the growth of minute voids,

thus causing a porous structure

along the lower part of the central

axis.

Internal stresses are also set up

in a similar fashion, due to the

contraction of the metal, and these

rend the metal with small fissures

or cracks, which further increase

the purosity of the central [lart of

the ingot.

Cleavage planes are developed

by the crystallization of the metal,

and the action of the internal

stresses set up by the shrinkage.

r«gregation, or the unequal dis-

tribut' in of impurities throughout

the mgot, is chiefly due to the

meltinfj points of these constituents

being lower than that of iron.

The cooling of the outer portions

COKE OVENS. POWER HOUSE. BLAST FURNACES
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of the ingot causes a flow of theie

impuritiei to the more molten
metal of the interior. The central

and upper portioni, being the last

to lolidify, thus iho ihe greateit

degree of legregation.

The advantages claimed for the

Harmet treatment, and substan-

tiated in practice, are :

1. Prevention of cracks due to

shrinkage, of internal stresses, and
resulting cracks and fissures.

2. Elarly cessation of the crys-

tallization of the metal, as pres-

sure hastens the transition from
the liquid to the solid state, and
the production of the fine crystal-

lization without cleavage planes.

' Lessening of segregation, i.e.,

reduetior of the tendency of

vdrbofi .d other impurities to

concent x in the central and
upper p«r1s of the ingot. The
gradua ••nement of the ingot

upwar ooler portion of

'lie mi this tendency.

4. Pi I ,ot> of " pipes "
or

interior ca ities. due to the in-

ternal pres -', thus preserving

the absolutr iditj of the ingot.

*CES
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5. Improvenwnt of the phyiicil

propcrtiei. due So the nwch«nic»l

effect of the operation being

limilir to forging.

6. Reduction in the w»»te of the

ingot, practicilly no cropping be-

ing necesfiry. at the uniformity of

compoaition and absence of cav-

itiea are maintained throughout

the whole of the ingot.

The fluid compression plant

installed at Sydney Mines con-

sists of one group of four Harmet

presses, each 1,250 tons, with

capacity to handle i'l to 5 ton

ingots, and one of 4,000 tons to

handle ingots of 10 tons and

upwards to 50 tons.

The presses are equipped with

the necessary pumps, accumula-

tors, manipulating valves, etc., and

are placed in an extension to the

open-hearth buildings. They are

situated close to the furnaces and

arranged so that the pouring

ladle containing the metal to be

compressed, as it comes directly

from the furnaces, has to go only

a short distance to the pouring

platform.
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To prove the superiority of the
Harmet process, an investigation
was made of the relative merits of
the two classes of steel.

The first step taken was to
examine the internal structure of
the ingot. Two ingots selected
at random from the same heat,
one compressed and one uncom-
pressed, were cut in two along the
central axis. The surfaces thus
exposed were planed and photo-
graphs taken. A brief study of
these proved many of the ad-
vantages claimed for the Harmet
steel. The claims, however, will

be taken up in the order named,
and a statement given of the con-
ditions found supporting them:

1

.
A careful examination of the

surfaces of the split ingots re-

vealed no signs of fissures or
cracks in the compressed ingot,
while in the uncompressed ingot
many indications of their presence
were noticeable.

2. The grain size of the metal
as visible to the eye. was much
smaller in the compressed ingot
than that of the ordinary ingot.
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This was also shown by photo-

micrographs made of various sec-

tions taken from the interior of

the ingots, even where sections of

the compressed metal were com-

pared with the most favorable

parts of the uncompressed metal.

Throughout the rolling and

forging due care was taken to

subject the two ingots to the same

heat and cooling treatments. A
study of the results of the analysis

of the ingots stated in the follow-

ing paragraphs on segregation,

gave conclusive evidence of the

fact that the effect of the process

is to hasten the transition of the

steel from the liquid to the solid

state. This, together with the for-

ging effect, accounts for the finer

"grain" of the compressed ingot.

3. Lessening of segregation in

the case of the compressed ingot

was shown by a thorough and

complete analysis of the two

ingots from samples taken in the

following manner: One of the

faces, exposed by splitting the

ingot into two equal parts, as

already mentioned, was. mapped
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out by a series of punch marks,
from which samples were taken by
means of a half-inch drill. These
drill holes formed a complete
network over the surface which
passed through the central longi-
tudinal axis of the ingot.

AVERAGE ANALYSIS OF
INGOTS.

Carbon... 0.39 Phos... 0.041
Manganese 0.60 Sulphur 0.021

The chemical results obtained
showed the following maximum
variations from the average assay
of the chief constituents of each
ingot ;—

COMMRISON OF SECi«EC.„„,s- ,oUM, ,v
FLllD Co.MPHE.SSED AND OHDINAKV
IXGOT.S OP THE SAME HEAT.

Percent, of varialion in Carbon Conlcn,,-
tompresaed. Uncompres.*,!.

5010

Penent. o( variation in Phosphorus
Contents:

Comprcsse.1.
rnconiprcs.se<l.

'" 110

renxnt. of variation in Sitlphur Contents-
tomprtssed. Uncompresse.!

10 ,„

When plotted on the plan of the
mgot. the analysis showed a
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striking uniformity of compoaition

in the compressed ingot. It i<

plain, while not entirely pre-

vented, segregation is so much

lessened in the case of the com-

pressed ingot that it nuy be con-

sidered of no practical importance,

while the segregation shown in the

ordinary ingot proves it to be of

unequal composition chemically,

and possessed of physical qualities

which fluctuate greatly.

4. A thorough examination of

the surfaces after sawing ingots in

two failed to show any indication

of pipe or interior cavities in the

compressed ingot.

5. Photomicrographs, both of

the compressed ingot itself and of

the rolled or forged steel produced

from the compressed ingot, re-

vealed a more uniform structure

than in the same class of product

of ordinary steel. This condition

accounts for the greater tensile

strength shown in the case of the

steel treated by the Harmet pro-

cess.

Test pieces made from fluid

compressed steel and ordinary
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steel both being taken from
the same heat and subjected to
the same heating, cooling and
mechanical treatment when care-

fully tested, showed the ultimate

strength of the compressed steel

to be on an average 10 per cent,

higher than that of the ordinary
steel.

There was also a similar increase
in the elastic limit: the increase in

this case, however, usually showed
in favor of the compressed ma-
terial.

When subjected to the tensile

test, the same degree of superior-

ity of the compressed over the

uncompressed steel was again
demonstrated in a most conclusive

manner.

In practice, it is found that test

pieces of forgings made from the
ordinary fluid compressed ingots
of the same heat have, in the case
of the fluid compressed metal,
given markedly uniform results,

while those of the uncompressed
steel gave wide fluctuations- just

what would be expected from the
results mentioned above.

ON PLANT
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6. After the evidence submitted

in the tor<s"i"« paragraphs has

been studied, the almost absolute

homogeneity of composition of the

compressed ingot cannot be

denied.

A TYPICAL CASE OF THE
EFFECT OF UNHOMOGENE-
ITY IN STEEL AS FOUND

IN PRACTICE.

It has been shown that steel, if

allowed to cool undisturbed in

ingot molds, contains defects, one

of the most important of which is

the porous structure along its

central axis.

This unhomogeneity is a very

important matter, particularly in

the case when the metal is used

for forgings, and especially those

forgings of a certain kind. For

instance, a crank shaft, of all the

parts of a machine, is that which

requires the greatest degree of

reliability. The effect of using

ordinary steel in the manufacture

of this important member is

shown in the accompanying draw-

ing of a crank shaft for the driving
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whetU of a loccmotivc. The
•h»pe auumcd by the porous

core of th- ingol after forgiiiR ii>

the Mme relative to the lurfarc of

the finished thaft a> to that of ilic

ingot after pouring, and may be

mapped out, ai has been done for

the case under consideration, and
shown in the sketch. When the

two webs are forged direct to an
angle of 90 degrees, the core

ollows approximately the line a,

b, c, d. e, f, g, h, k, I ; if the two
webs are forged in line and after-

wards bent to 90 degrees, the core

follows approximately the line a.

b, c. d. e, f. g, m. n.

TTZX \B
The first method is apparently

the less desirable, but both show
the existence of the weak planes

at points where the great stresses

occur. The examination of numer-
ous fractures of crank shafts
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showed that such fractures gener-

ally start from points c, e. f . h. and

everything tended to prove that

they were attributable to weakness

of the metal at these points.

All sources of weakness and

unreliability, due to the lack of

homogeneity in forgings, is ob-

viated by the use of Harmet

compressed steel.

THE NEW GLASGOW WORKS

At New Glasgow, the home of

the Nova Scotia Steel industry,

are located the rolling mills, forges

and other departments where a

great variety of finished steel

products are manufactured.

This plant is housed in a group

of modern steel and concrete

buildings, extending over 25 acres,

and the various departments are

all equipped with the latest and

most modern machinery. To-day

it stands unrivalled among similar

works in the Dominion, and is un-

excelled for efficiency by any

other plant in the world.

The rolling mills consist of a

28-inch cogging mill on which

FLUID STEEL COMP
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steel ingots. weighing6.600 pounds,

are reduced to billets of the

various sizes required by the

finishing mills ; one 20-inch three

high plate mill, one 18-inch, and
two 9-inch three high bar mills.

The plate mill produces all sizes

and thicknesses of steel plates and
sheets up to fifty inches wide, also

mine rails up to 45 lbs. per yard.

In connection with the bar mill,

there are cold twisting bar ma-
chines, capable of twisting bars

up to 2' 2 inches square for use in

cement construction ol buildings,

bridges and all structural work.

The eighteen inch bar mill pro-

duces rounds up to five inches in

diameter, squares up to four inches

square and flats up to fifteen inches

wide. The nine-inch bar mill

produces smaller sizes of rounds

squares and flats of all sizes and
shapes.

The spike, rivet, bolt and nut,

polished shafting, tie and fish

plate, reeled machinery steel and

other finishing departments are

located in two steel and concrete

buildings, which cover 2'-, acres

E Y MINES



NOVA SCOTIA
STEEL & COAL
COMPANY LIMITED

of floor space, and are equipped

with all the latest machinery.

Some idea of the magnitude of

the operations carried on here can

be gathered from the fact that

over 700 varieties of bars, plates,

angles, etc., are annually turned

out from these mills and their

attendant finishing departments.

It was by making forgings that

" Scotia " entered the steel in-

dustry. The old trip hammer

gave way in turn to the 3-ton

steam hammer, and this in turn

to the steam hydraulic plant, and

it is fitting and appropriate that

the new steam hydraulic plant,

recently installed, should be the

first of the kind adopted in Canada

and perhaps the most efficient in

America. This equipment com-

prises one 4,000-ton press, han-

dling ingots weighing up to 50

tons and one 600-ton press for

smaller vork.

These presses enable the Com-

pany to finish forgings from fluid

compressed steel equal in quality

and dimensions to any produced

abroad.
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The deairable thing in nuking
a large forging is for the pres-

sure to reach the interior of it.

A Icneading action secures this

result, and at the same time pro-

duces a fine crystallization.couplcd

with a uniform toughness and
ductility, which are in marked
contrast to the irregularity due
to differences in compression and
variation in internal strain which
follows the use of the steam ham-
mer. In the new hydraulic forging

machine the blow is struck with
the " tup " as in a hammer, and
then the blow is followed up by
applying hydraulic pressure and
thoroughly kneading the piece of

metal, as if it were in a regular

press.

In this apparatus, steam pres-

sure actuates the " tup " or strik-

ing piece, which thus moves with
the speed and force of a steam
hammer, while constant hydraulic

pressure of high intensity may be
applied at any stage of the stroke

by a large water cylinder. The
high pressure water is intensified

and delivered from a separate part
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of the apparatus called an " in-

tcnsifier." In the most modern

type, of which the new installa-

tion at the New Glasgow works

of the Nova Scotia Steel and Coal

Co. is an example, this feature

enables larger work and a greater

range of work to be performed

with the same machine.

This portion of the plant of the

Nova Scotia Steel and Coal Co.

consists of two presses, complete

with all the necessary accessories,

such as accumulators, furnaces,

etc.. housed in a steel, brick and

concrete building 240 feet by 72

feet. Two electric cranes of 50

and 30 tons capacity serve the

entire building. One press is

rated at a capacity of 4,000 tons,

and the other at 600 tons. The

larger press is 128 by 64 inches

between the supporting columns,

has a total stro'^e of 80 inches,

weighs 740.000 IL and is capable

of handling forgings up to 75 tons

in weight.

The New Glasgow manufac-

turing establishment occupies an

exceptionally favorable position

LOADING 3 !
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on the btnki of the E.it River
Pictou. Thit river, when deep-
ened. will h«%e a depth of 24 feel

" low tide. There it . four-feet
nie ind f.ll of tide, to th.t there
will be efficient depth for quite
l«rge lea-going veiKJi. which will

Pa« into the Atlantic through
Northumberland Straiti. Cheap-
new and facility of transport are
of euential importance for a large
trade, when goods are of the bulk
and weight of those constituting
' Scotia's "

specialties.

The hydraulic forging plant at
New Glasgov is one of the exclu-
sive features of the equipment of
the Nova Scotia Steel & Coal Co.,
bemg the only one of its kind in
Canada. Special attention is

given to ship forging, such as
rudders, rudder forms, stern forms,
tail and shaft planks and other
varieties of ship forging of every
description. The steel ingots are
made by the fluid compressed
process and are made to any
specification desired, such as
Lloyd's. British Board of Trade
and all other standards. Insper-
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tort repreienting the >bove bwrdi

arc tviilible tt the worlu it til

timci, thu> eniuring prompt com-

pletion ot orden. The Company

at the preient time ii producing

and ihipping large marine forgingi

of all deKriptioni to the largett

shipbuilding plants on the Clyde

and in other parti of Great Britain.

The Company's machine shop

is equipped with lathes, planers,

etc., of sufficient capacity to

handle any forgings turned out by

the plant, and is producing finished

shafts of any sizes required.

There is a steadily growing de-

mand for " Scotia " products of

this nature, by such exacting

buyers as Lloyds', 'he British

Admiralty and the Bruish Board

of Trade, a considerable portion

of the output being made under

the supervision of their inspectors.

The railway car axle shop is one

of the most up-to-date depart-

ments in the plant, containing, it

is claimed, the best railway car

axle manufacturing equipment ex-

tant. This department produces

a greater dailv and monthly out-
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put than any other works in the

British Empire, and there are no
shops on the European continent

with an equal output.

The Axle Department of the

Eastern Car Company. Limited,

is one of the largest in the world.

The axles which are now produced

are forged in the new compression

press by the new fluid compressed

steel process: thus the standard of

excellence for both freight and
passenger cars. Axles are now
being manufactured here at the

rate of over 5000 per month.

ORDNANCE DEPARTMENT.
Shortly after the opening of

the European war. a demand arose

for shells. To supply this demand
the Company started at once the

manufacture of steel suitable for

shells, made the blanks and the

rough-forg i, shell cases, which
were shipped to the different

manufacturers in Canada who
were in a position to finish the

shells ready for loading.

The first shell made from steel

produced in Canada was made

EVATED TRACKS
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from " Scotia " steel on the 22nd

September. 1914. Since then the

Company has installed a complete

equipment for finishing shells, and

has been turning out daily large

quantities of the finished product.

PLATING FOR ARMORED
CARS.

Special high-grade steel suitable

for plating armored motor cars is

being produced, and a large order

for plates, rolled, heat-treated and

finished ready for fitting on the

cars, is being filled by the Com-

pany.

This department is also supply-

ing special steel for entrenching

tools, etc., and is now engaged in

manufacturing a quantity of the

combination shield and entrench-

ing shovel adopted by the Cana-

dian Militia Department.

SPIKE. BOLT AND RIVET
DEPARTMENT

This department is the most

modern and up to date in Canada,

consisting of four fully equipped

spike machines with a daily capac-

UNLOADING
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ity of one hundred tons of finished

spikes. Elach machine is capable

of turning out railway and mine

spikes of all sizes and shapes:

thousands of tons are made and

supplied to the Canadian Pacific

Railway, Grand Trunk Railway,

Canadian Northern Railway, and

Canadian Government Railways

and other railway systems.

The Bolt and Nut Department

IS equally modern and up to date.

capable of producing fifty tons of

finished material daily. All sizes

of railway and structural bolts and

nuts are made, thousands of tons

being supplied to the Canadian

railways and the larger contracting

firms throughout Canada.

The Rivet Department is equip-

ped for a daily production of fiftv

tons of rivets of all sizes and ,st vies

required for structural work, and
car and boiler building. A spw ial-

ty of this department is the making
of rivets to Lloyds print,* ,ind

specifications, a represental K . .if

the above firm being on liaml if

all times.
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OTHER DEPARTMENTS

There are extensive carpentry,

I>attern, structural and woodwork-

ing shops as adjuncts to the steel

works.

The shipping and store room is

of ample size to care for all

finished products, being 850 feet

long and 73 feet in width. This

department, as well as all the

others, is equipped with powerfnl

electric ci. ..es sufficient to handle

the various weights required.

The plant is situated on the

Intercolonial Railway of Canada,

giving it direct connection by

rail to all ^^arts of Canada and the

United States. Railway sidings

extend into the various depart-

ments. The plant is also ideally

situated for water shipment, as

the Government Railway Docks

are at present but 6 miles from the

worko, and extensive harbor and

river improvements are practically

completed. This will allow the

largest freight steamers to load

and discharge at the Company's

worka.
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The Eastern Car
Company 'Limited
The enormous work of railway

conatruction which has taken place

in Canada and is still progrcssinij.

not only as to the main trunk

lines of the three transcontinentals

but also as to their double track-

ings and the intricate network of

branch lines, which is now altering

the face of the whole Dominion,

necessitates a very large amount
of rolling stock material.

1 he opening-up of new territory

and the consequent increase of

trade and population has created

a brisk demand for rolling stock,

which the Canadian car-building

companies were formerly unable

to cope with.

The directors of " Scotia "
re-

cognized that Canada's demand
for railway equipment was in-

creasing faster than its car-build-

ing capacity, and as keen business

men they also saw that a car-

building company in close alliance

with them could not fail to prove

a good customer for their Sydm y

COMPANY, LIMITED
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Minet ingoti and for the producti

<>! their New Glaigow forgei. The
cutting Etitern Car Company
wai the reiult.

A iplendid lite for it, of 65
«cre», on the east bank of the

East River. Pictou. was first

•ecured. Thii property is within

a few miles of all the collieries of

the Pictou coal field, thus insurins

a supply of cheap fuel, and it

possesses the further advantage of

adjoining the northern boundary
of the property of the Nova Scotia

Steel and Coal Co,, upon which

ihe latter's forges, rolling mills,

finishing mills and engineering

shops are situated. By means of

the tidal waters of the East Ri\(r.

heavy materials, such as soullurn

pine timber and pig iron, will be

delivered directly to the Car

Company's plant by ocean-going

steamers.

The Eastern Car Companv,
Limited, began operations in Si|)-

tember, 1913, and has since tint

time developed a system of mrtnu-

facturing capable of prodiiaiii!

thirty cars daily. There i~ .,

COMPANY, LFMITED
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market for these cars capable of

absorbing the entire output. All

types of freight cars of wood or

steel as shown by the illustrations

on pages 89 to 100 are being

manufactured here.

The shops in which the cars are

built are the last word in industrial

construction as to light, air

warmth and convenience af ar-

rangement. They consist of four

parallel buildings, each 1.100 ft.

long and 90 ft. wide, all of steel,

with concrete foundations and

reinforced concrete walls, and are

so arranged as to permit of pro-

gressive construction, so that the

raw material enters at one end

of the range and leaves it a com-

pletely finished car at the other

end.

The first building contains air

brakes, forge, bolt and rivet

machine and truck departments.

In the next two buildings all the

steel is prepared for the enframing

of cars. The machinery consists

principally of punchers, shears,

riveters and hydraulic presses.

The railway tracks upon which the
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cars are built are located here,
and in connection with each track
there is an overhead crane run-
way. On each of these runways
are located twelve 5-ton hoists,

or two hoists for each successive

position reached by every car as
<t approaches completion. The
fourth shop is used exclusively for

wood-working machinery. The
floors of each of the three last-

mentioned buildings are controlled

throughout the whole length by
two 10-ton cranes. The central
power house provides current for

the electrically-driven machines
throughout the plant, also water
for the presses at a pressure of

1.500 lbs., and compressed air of
200 lbs.

Al: the shops are equipped
throughout with the most modern
car-building machinery, each piece
being fitted with individual drive,

thus doing away with all line

shafting and belting. In order to

handle material between the dif-

ferent shops, two outside crane-

runways, running across the end
of the four buildings, have been
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provided and equipped. The paint

shop to the north of the main

building is 1 , 1 00 ft. long by 1 50 ft.

wide. It is not only used by th*!

paint department, but also as a

storage for cars; it has room for

about 250 cars. In addition to the

travelling cranes, each of the

buildings has a system of narrow-

gauge tracks, with turn-tables at

intersections, thus giving a very

flexible transportation service.

The foundry department con-

sists of two buildings, one contain-

ing the wheel foundry and the

other the steel and gray iron

foundry, with floor areas of 60,000

and 30,000 square feet respectively.

The capacity of the iron foundry

is 400 wheels per day.

The power house is 113 ft. by

120 ft., and it is divided into two

rooms, the boiler room and the

engine room proper. The boiler

room contains five modern water-

tube boilers of a combined capac-

ity of 3,000 h.p. The boilers are

equipped with super-heaters and

chain grate stokers, the coal for

which is supplied from overhead

«sass*
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bins through chute., the ajhes
being removed by chain and
bucket carrier., all mechanically
operated. Thew boiler, are alio
equipped k> that they will burn
the refuse from the wood-working
shops of the car plant.

The engine room proper contains
two 750 k.w. mixed-pressure steam
turbmes. one mixed-pressure tur-

9m\^ '•" generator, and one
200 k.w. motor generator, supplied
with necessary exciters, etc. Be-
sides these there are two 300-
gallon pumps operated at a pres-
sure of 1,500 lbs., and one 3.000
feet capacity Corliss steam-driven
air compressor. The ;..bove ma-
chinery is laid out and piping
arranged so that the exhaust
steam from the air compressors
and pumps may either be utilized
by running through the mixed-
pressure turbines or through low
pressure exhaust steam lines for
heating purposes.

All the buildings are warmed
thoroughly by these pipes of the
low pressure exhaust steam, which
are also carried from the pow^r



THE EASTERN
CAR COMPANY

LIMITED

house through tunnels to the va-

rious buildings. Alternating cur-

rent is used throughout the shops

for constant-speed machine tools;

direct current for crane service and

variable-speed tools. Steam is

also supplied direct from the

boilers to the drying kilns, in

which lumber is dried. Water for

ordinary purposes at the [»wer

house is pumped from the East

River at a distance of 200 yards.

Water for boilers and general

purposes is supplied free by the

town of New Glasgow.

From the power house to the

car building there is a subter-

ranean passage large enough for

men to walk in, besides sufficient

space to carry all the pipes

necessary for hydraulic power,

compressed air and steam, as well

as for the electric cables which

are required. These subterranean

passages travel the full length as

well as the full width of all the

buildings.

The wheels come to the car shop

in rough casting; here the hub is

turned to the measurement re-

EXTER
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quired with the utmoit ex»ctilude.

The axlei «re brought in from the

foundry alio in the rough state.

Having been turned down on the

lathe to the required size, the

wheeli are squeezed on to the

axlei with such overwhelming force

by hydraulic power that they

become immovably attached one

to the other.

The buildings have steel frames

with concrete walls. Generous

daylight illumination is supplied

through the sides by numerous
windows and monitors. The
monitors also provide for ventila-

tion.

The shops are so arranged that

all work moves in a straight line.

At the north end of the plant,

steel and lumber are unloaded and

stored. From this point the raw

material moves south through the

shops, finally emerging at the

north end in the form of finished

cars.

The main building is divided

into four parts. The first section

contains the machine shops, air

brake department, bolt and rivet

PRIC CRANE
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•tonge. truck »hopi ind lorge

departments. The »econd divi-

lion i« devoted entirely to the

iteel car department, the material

being tucceuively iheared, punch-

ed, preoed, riveted and erected.

At the point where the erecting

trucks begin they are intersected

by a cross track upon which the

trucks from the shop are trans-

ferred directly to the point where

they are needed in the erection

shop. In the third division is the

wood car department. There are

two erecting tracks here.

The fourth section has a mez-

zanine floor running about one-

third of its length, on which are

located the pattern and template

shop and the foremen's offices.

Under the floor is the general

stores department. The rest of

this span is uken up with wood-

working machinery.

All machines, so far as possible,

are individual motor driven, elec-

tricity being used wherever pos-

sible. Very few air hoists are

employed, nearly all of this work

being done by electricity. Three
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of the four spans are supplied with
ten-ton travelling cranes, seven
being provided for the three spans.
Two of these are in the wooden
car shop, three in the steel car
shop, and two in the truck and
forge shop. These cranes travel
the entire length of the building.

One feature of the plant equip-
ment is four large Thomas spacing
tableswith WilliamsWhite punches
arranged to handle all classes of
car material. The shears are
Hilles & Jones heavy type. The
two presses already installed were
furnished by R. D. Wood & Co.
Most of the machine tools were
furnished by John Bertram and
Sons Company and the Canada
Machinery Corporation.

The wheel foundry is housed
under a separate roof, and has a
capacity of 200 wheels per dav.
Provision has been made to in-

crease the daily capacity to 400.
This foundry is built on the
straight floor plan, and has the
latest system and equipment for

handling both flasks and metal.
The wheels can be rolled directly
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from the wheel foundry to the

truck shop, a distance of only 60

feet, thus saving considerable time

and effort.

In a short time a large 700-foot

shop containing four tracks will be

erected to house the painting and

finishing department. Among the

other accessory buildings which go

to make up the plant are the pover

house, dry kiln, lumber storage,

general storeroom, paint and oil

storage, locomotive house, general

office and a number of minor

departments.

The boiler room is laid out for

five 600 h.p. Edge Moor water tube

boilers, equipped with Green chain

grate stokers, making total of 3000

h.p. at nominal rating. The boil-

ers are guaranteed for a contin-

uous overload of 50 per cent.

Three of these boilers have been

installed and are now in service.

Both direct and alternating

current electric power is used.

The alternating current is 3-phase

at 600volts, and the direct current,

which is used on cranes and

variable speed motors, is at 220
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volts. The electric power plant

con»i8ts of two 750 kw. turbine*,

and there is provision for a third

unit of the same size. A turbine

of 125 kw. capacity has been

insUllc.'d to take care of overtime

loads, such as night and Sunday

lighting, etc. A motor generator

set provides the direct current,

with both steam driven and elec-

tric driven exciters.

The main circuits leave the

power house in conduits, and the

whole system of electric connec-

tions in the power house is ar-

ranged with ample space to afford

ready accessibility. The turbines

are provided with synchronizing

motors and are also controlled by

a Tirrill regulator from the switch-

board.

One compound, two-state air

compressor of 3,000 cubic feet

capacity has been installed and

provision made for a second unit

of the same size. A hydraulic

system has also been p-ovided.

One three<ylinder, compound fly-

wheel, high-pressure pump is now

in service, and an addit: nai dou-
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ble unit is now being installed. Two

large accumulators are furnished

in the power house to take care of

fluctuation in this connection.

Piping systems and main cables

are carried in conduits and tunnels

from the power house to the

various parts of the plant.

The heating of the plant is done

largely by exhaust steam, which is

carried in mains through these

tunnels to four large heating units

consisting of large stacks of in-

direct radiation, about which air

is passed by fans and distributed

throughout the shop.

The principal lighting of the

plant is done by flaming arc

lamps, while in the power house

and smaller buildings large tung-

sten lamps are used. The il-

lumination is exceptionally good,

affording the workmen plenty of

light at all times.

A large modern office building

of brick and cement, with hard-

wood finish, has been erected.

Like the other buildings through-

out the plant, it is of a specially

substantial type. Practically all

CHILLED CAST-ll
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material ii stored under cover lo

that there will be no interruption!

by inclement weather

This plant has been in operation

•ince the latter part of 1
<)

1 3, The
first contract was for 2.000 can for

the Grand Trunk Railroad.

The Company has just added
three adaitional hydraulic presses,

and is thoroughly equipped for the

manufacture of "
all-steel cars."

in addition to all varieties of

freight cars, cabooses and mine
cars. At the present lime it is

engaged in filling an order for

" all-steel " coal cars of 100,000

lbs. capacity for the Canadian

Government Railway, and has

just completed 2,000 75-ton cars

for the Russian Imperial Govern-

ment, and is working on 3,000

Standard cars for the French

Government,

River improvements are now

completed which allow large

ocean vessels to land and unload

their cargoes at the Company s

docks on East River and the

Pictou branch of the Inlr. colonial

Railway passes along !i,.- whole
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(ront of the property. Direct rail

connection ii thui afforded witli

all points in Canada and the

United Statu.

Labor conditions are very good

in this section in Canada, and

this, together with unexcelled

facilities for water and rail ship-

ments, places the Eastern Car

Company, Limited, in a foremost

position among the world's car-

building enterprises. The illustra-

lions on the preceding pages show

the buildings and works and the

exterior and interior views of the

main plants, including the power

house.

During the past two years the

management of the Eastern Car

Co., Limited, has devoted a great

deal of attention to the foreign

market, and the successful nun-

ner in which it has handled the

large European orders already

secured is a good indication of the

position the company is in to take

care of future orders from abroad.

In addition to the very large and

complete equipment described and

illustrated in these pages.the Nova

PRESSING WHEELS
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Scoti, St<»l & Coil Comp.nv.
Umited, own and oprrttc a larir
fleet of ocean ittamcrt for freight

carrying purpowi, .11 „f „(,ich

are at the diipoul of the Ea,i,rn
Car Company, Limilcd, f„r taking
care of their shipments of cars, car
parts and equipment to European
and other foreign markets.

The Company has developed •
system of manufacturing capable
of producing forty cars daily. All

types of freight ca'v of wood or

•tee), as shown in the illuslraliom

on pages 89 to 100. are being

manufactured both for the Cana-
dian and for the foreign market.
The first order received was for

two thousand standard box cars

for the Grand Trunk Railway

Syatem, and since the cdmmence.
ment of this order the planl has

been kept running at full ranacity.

During the early part ol 1915

the Russian Government R.iilwayj

and the French Governnum were

in the market for a large number
of cars. After demonstr,ii. i^ the

position the Eastern Car (' upany
Lntiited, was in to delivi i ,ts by
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their own steamers to any port

desired, the first order was secured

from the Russian Government for

two thousand forty-ton steel frame

box cars.

This type of Russian car is ex-

ceptionally large, and in a number

of ways it resembles the Canadian

Pacific Railway type of box cars.

It is unusually long— 43 feet—
and has a carrying capacity of

forty tons of grain. The gauge of

track for these cars is 5 feet, which

is 3} > inches wider than the

standard gauge of Canadian roads.

The wheels are cast iron—4liJ^^

inches in diameter. The roof is

made of a design generally used

in Russia, consisting of sheet steel

on pine boards. There are no

holes whatever through the sheets

or the lap of the roof, therefore no

danger of leakage. The running

boards are protected by a railing,

thus safeguarding the trainmen,

who are not in the habit of walking

along the roof of the small two-

axle cars common in Russia. In

these and other respects these

Russian cars are designed specially
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to meet the requirements of the

Russian State Railways.

When the French Governmpnt

came in the market for a special

type of freight cars, they placed

with the Eastern Car Co., Limited.

an order for one thousand twenty-

ton cars, and followed this later

with an order for two thousand

more cars of the same type.

Both the Russian and the French

Governments are negotiating for

further orders for freight cars, and

the company is in an exceptionally

good position to take care of these

and other foreign car orders.

DOCK AND PIERS.

To cope with the hauling and

shipping required by the enormous

tonnage of the productions of the

company, large dock accommoda-

tion is required at Sydney, Waba-

na, Montreal and Quebec.

At North Sydney the coal-

loading and ore-discharging p'wi^

are all pitch-pine structures. Thtr,

are two coal-loading piers, lilah

and low level. The high level pin

FRAMES
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is 60 feet above high-water mark,

and. including approach, is 1,900

feet long. It is equipped with bins

to hold 3.00O tons, has chutes

spaced 15 feet centres, which are

operated with Denton hoists; its

great capacity and efficiency is

shown by the fact that 7.000 tons

have been handled over this pier

in six hours. The low-level pier

is 34 feet above high-water mark,

and. including approach, is 1.300

feet long.

The St. Lawrence business of

the Company is continuously ex-

panding, and the Company has

extensive docks both at Montreal

and Quebec. The Montreal plant

consists of two quick-acting Brown

hoists, with a capacity of 3.000

tons per day. located on a Bicker-

dike pier on the tracks of the

Grand Trunk Railway.

The Quebec plant, situated on

the lower basin, consists of two

gantry cranes and two smaller

hoists, which discharge direct into

cars or for local delivery without

jfW'SMSs^issssss-:-:
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further handling. The p|,„, ^
»"Pac.ty of 2.000 ton, per day.

LUMBERING DEPARTMENT
The Company control,, in it.,

Newfoundland and Nova Scotia

timber land, consisting of spruce.
'" ,''*"'«''• tirch. beech and
maple, from which the average
y"Hy output of lumber i, f„™
hve million to six million feet
t)oard measure.

In Nova Scotia, most of the
lumber i, sawn by portable mill,
which are taken into the district
being lumbered, and the sawn
lumber is hauled to the nearest
railway siding.

In Newfoundland. ||„. log, are
stream driven down tin Gander
Kiver. and the sawmiii „ .s„uated
on an arm of Gander
steamers load for tlx

at Wabana

F'ractically all of tb;

used for the Compa:
ments at Wabana \;

foundland: Sydney .M

and Trenton, N.S

^. where

1 Mines

Tiber is

"quire-

.\'ew-

C.B:

s
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SPECIAL FEATURES &
ADVANTAGES

The adoption of steel in the

manufacture of small cars for use

in mines and industrial plants has

been greatly accelerated by the

introduction of such equipment as

automatic punching machines and

steel presses, making it possible

to turn out pressed steel car parts

formtrly impossible to produce.

To such an extent is this the

rase that large firms now find it

profitable to give close attention

to this field, which was formerly

cultivated by the small manu-

facturers.

The use of larger machines has

resulted in a radical change of

design in the small cars, making

it possible, by the use of formed

plates, largely to do away with

rivetted angle and plate work,

resulting in a stronger design with

less weight.

Modern manufacturing and in-

dustrial conditions demand such

difficult car service in many plants

that standard equipment will not

TWENTY-TON STEI
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meet the exacting conditions. The
fifty-ton metal dump car. illus-

trated a few pages before this is

an example of such special design.
't IS a type of car built to carrv
heavy loads of hot steel billets

that would warp and twist the
ordmary car out of shape after
short service.

The all-steel fiat car is interest-

mg as an illustration of the present
tendency towards the adoption of
a few massive members rather
than the numerous beams, tie rods
and multiplicity of parts of older
types of cars.

The general .!er\ice car is a t>pe
becoming more and more popular
with Canadian and American rail-

ways. In addition to the pleasing

appearance of the car. its strong
design and adaptability to

general service conditions
with on the average railroad, n
It a most desirable piece of ro'

stock, as a dumping car for si

.

on docks. As can be seen '

the illustration, it is a self-;'

ing car. When closed, it is r

convenient for carrying lu.r

the

'n.'t

•ke
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brick, or other similar material

on intermittent or return service.

The construction of this mas-

sive gondola car, with its tew but

heavy parts, is in direct contrast

to the type built for the French

State Railways, the one being

built of parts that involve little

or no machine work and the other,

for apparently the same service,

involving a detail of finish that is

seldom attempted in American

car building practice.

A casual inspection of the dif-

ferent car illustrations reveals the

marked tendency of the European

designer to consider more care-

fully the comfort and protection

of the train crew.

The Russian type of car seems

to exceed even the large American

cars in carrying capacity and at

the same time approaches the

French car in detail and finish.

Also ''e European cars, both

French and Russian, are hauled

by the buffer draft gear, which,

while not as quickly connected as

the American, has the advantage

of permitting close adjustment of

TWENTY-TON
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the car coupling, for the purpose
of eliminating the slack between
car.. .0 that for haulage over
railroad, of good gradients and
easy curves, coupling, can be
tightened up ,o a, to completely
eliminate ,hock. and for poor road-W, can be left loo,er to permit
easy ,tartmg of heavy trains.
I hi, adju,tment i, „ot provided
for on the American cars.

The various type, of cars fea-
tured on these and precec'ng pages
illustrate the versatility of the
fustern Car Company', plant, and
"» ab'I'ty to produce, at com-
Paratively short notice, widelv
d'ffenng type, of car, to meet
entirely different conditions and
requirements. Thi, feature of the
company', equipment i, of especial
importance to railway system,
whose requirement, cannot be met
by le„ completely equipped car
building plants.

INC INSIDE CONSTRUCTION
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INDEX- Cortinurf

Coke ovem, power house, blast

nimaces
,j

Open-hearth furnaces
. 45

Machine Shop and open-hearth
coke ovens

^q

Coke ovens, showing draw in fore-

ground
JQ

Pouring 3-ton ingots
51

Pouring 6-ton ingots, Sydney Mines 52

Pouring a 30-ton ingot 53

Fluid steel compression plant 54

Liquid steel fluid compression open-
hearth building. Sydney Mines 55

Steel Ingots-No. 3 fluid com-
pressed, others uncompressed j(,

Fluid steel compression room, man
operating air compression leM-r ,7

Six-ton ingots. Sydney Mines ,8

Shipping 3-ton ingots in ingot yar.: .')

Loading steel ingots ,)

Loading 312-ton steel ingots I..
coggmg mills.

Power plant interior, showing stodn,
turbine electric generators
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N. S. ifiipping pier, from elevated

tracks ^
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pany, Limited 60
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pany Limited plant 69
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pany, Limited '''

General view of wheel foundry . 71

Section of Wood Car Department 72
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General interior view of erecting

shop 7*

Exterior view of dry kiln building. 75

Steel yard, with erecting crane..

.

76

Assembling of car bodies 77

Portable air bull riveters 78

LOADING RUSSIAN CAR PARTS AT PICTOU LANDING
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Automatic pu iching machine 7g

Interior of foundry, .howing car
wheel flasks.
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Chilled cast iron wheels waiting to
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Boring wheels
j2

Pressing wheels on car axles, show-
ing auto-pressure recorder 83

Car wheels and axles ready for
export shipment
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Assembling truck frames 8i

Completed truck frames 86
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End view, type of arch bar truck 88

Special seventy-five ton all-steel
nat car,

, nq

Fifty-ton all-steel general service
coal car (jq

Fifty-ton car built for Canadian
Ijovemment Railways g|

Special fifty-ton metal dump car '12

Standard freight car built by ti.e

Eastern Car Company. Limited M

Forty-ton steel frame box car bui :

for Imperial Russian State Ra,;
way
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corotruction '*

Twenty-ton steel frame "Gondola'

for French State Railway! '/
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(Rear view) '°
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(Side view) "
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showing inside construction IW
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