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T#IE. CANADIAN PACIFIC RAILWAY,

From Laggan to Revesotoke, British

Columbia.
By William S. Vaux, Jus,-.

It is to one of the most difficuit sectiôns on the
'Oad to construct & maintain, îying between
4-agan & Reveistoke in B.C., & embracing
Il Irileage of but 147 miles, that 1 wish to
draw your attention in this paper, & to explain
SOrne of the features of operation which must
RPpeal to every traveller over the line.

The Rocky Mountain system, as it stretches
flOrtbward, converges & contracts, until in

1,.it exceeds but little a breadth of .5o0
rAiles, being composed of four principal ranges
'the Rocky, the Selkirk, the Gold & the

Coast. In the construction of the railway it
became necessary to cross alI four of these

TORONTO, CANADA, SEPTEM BER, 1900.

agreement permitting the construction of the
road.

While the actual sumnmit is at Stephen, the
nominal one is at Laggan, a divisional point
on the railway. Here engines are changed,
& the whole train is given a thorough inspec-
tion before descending the steep grade of the
Kicking Horse Pass. Once over the summit,
there is a short space of comparative level,
and then the increased grade Of 4.4% is reach-
ed, down wbich the train is allowed to move
at a very slow rate. Brakemen are stationed
at ever platform, & it is amusing to see them
at times jump from the cars & run alongside
to watch the working of the brakes. Engines
specially designed fer the heavy grades are
used between Field & Hector, & it is not at
ail uncommon for four of these to be required
to take the east-bound express to the summit
of the pass. This particular part of the road,
nine miles in length, was constructed as a
1'temporary line " of much steeper grade than

10 CENTS A COPY.
Si A VEAR.

scrapers. Some extracts from the record of
the watchinan at Hector Station may be of in-
terest as giving an idea of the amount of snow
expected during the winter months. While
snow sometimes falîs in every month in the
year, the records usually begin about the first
of November & end the middle of March, the
average for this period for the past five years
being 27 ft. 4 ins. On Aug. 15, 1890o, during a
heavy snowstorm that extended over this en-
tire region, 12 mns. of snow feil at Hector.
Dîîring the winter of 1897-98 the snowfall was
41 ft., while in 1898-99 but 23 ft. feli. It is an
interesting fact that when the faîl in the
Rockies is heavy, the faîl in the Selkirks is
often light, & vice versa. The amount of
snow that may fail in a very short time is
sometimes almost incredible, & it is not un-
known for iooe ms. to be recorded in two
weeks, wbile in a single week 57 mns. have
been observed. (See figure 3, page 261.)

Field, at the foot of the pass, is situated by

FIGURE .- PROFILE 0F CANADIAN PACIFIC RAILWAY, BETWEEN LAGGAN AND REVELSTOKE, BRITISH COLUMBIA.

'ltges. The canyon of the Frazer River
Where it crosses the Coast Range being used

ethe railway, a higli pass was not neces-
%aat that point, but the other ranges, being

treater ini altitude & more continuous, re-
l"1ired heavy grades & passes in valleys sev-
e'el thousand feet above sea level. A numberOf routes were sre ,it en desired t

tiPat least 100 miles from the Interna-
0'a Boundary, & as far south as possi-
bleD i order to avoid the severe winters of
efar north, & at no place to exceed a

Of 'e of i%. After crossing a wide expanse
IÈPrairie the eastern slope of the Rocky
titrntain range is ascended without difficulty
Zugh tbe comparatively level valley of the
Of Riverd almost to its source. The height

à&n sreached in a narrow valley, 5,296 ft.
"esea level, on each side of which great

-capped~ mountains stand as sentinels.
%-10Point does the grade exceed i%, the
tprescribed by the Governnxent in its

that allowed by the Government. The con-
tract route lies upon the almost perpendicular
sides of Mt. Stephen to the left, & would in-
volve extensive tunnelling, as well as passing
directly beneath the forefoot of a glacier on
this stupendous mountain, from which at times
great masses of ice faîl to the valley below.
At intervals on the grade are located blind
sidings running up the mountain-side at a
steep grade. The switches of these sidings
are tended by watchmen, who, on the signal
of the engineer, throw the switches & allow
the train to pass, when they are again opened.
By this means a runaway car would be divert-
ed from the main track before it bad gone
a sufficient distance to do serious damage.

The snowfall in this pass is heavy, but
does not give the trouble experienced in the
Selkirk range to the west. One reason for
this is the absence of snow-slides across the
track, & while the fails at times are very heavy,
they can be readily handled by the plows &

the side of the Kicking Horse River, which
is here a broad, muddy stream occupying but
a fraction of its bed. The pass & river, like
many other localities of the neighborhood,
take; their name from a peculiar incident.
When Dr. James Hector, a member of the Pal-
liser expedition, traversed the pass in 18.58,
he was so unfortunate as to be kicked in the
chest by bis riding horse while trying to catch
a pack animal that had escaped. Being partly
disabled, the party was obliged to camp for a
number of days to await bis recovery, &
Kicking Horse was adopted as the name of
the river & pass where the accident occurred.

After leaving Field several small ascents are
encountered, but the general grade is down-
ward until the lower canyon of the Kicking
Horse is reached. Hemmed in on both sides
by very steep rocky sides, there often is littie
room left for the railway beside the river, &
it is forced to cross & recross on wooden
Howe truss bridges, which will soon be sup-
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planted by more substantial steel. Somne
tunnel work was required on this part of the
line. No difliculty bas been experienced with
that through rock, but morainic material &
dlay were encountered in several instances, &
gave endless trouble, owing to the expansion
of the loose masses. In one case the tunnel
caved in entirely, & it became necessary to
cross the river twice or to construct a curve
of exceedingly short radius to pass around it.
The latter plan was chosen, & a curve Of 23'
was constructed. At first, in order to pass
this curve, ail the cars were uncoupled &
fastened together with short chains, but after
a slight adjustment this has been rendered
unnecessary.

In these narrow canyons, occupied almost
entirely by rivers, freshets are of constant oc-,
currence, & oflen do great damage. Con-
trary to what we are accustomed to in the
East, sudden rises in water are not often the
result of heavy rainstoirms. While, of course,
these have some effect, yet the porous cbarac-
ter of the soil absorbs a large part of this
water. The rapid melting of the snow-fields
& ice masses caused by a speli of warm, moist
weather is almost entirely responsible for
these freshets, wbich, on this account, may
occur at any period of the summer months, &
may last for days, or perbaps weeks. The
melting caused by the heat of an ordinary
day is sufficient to change a brookiet to a rag-
ing torrent, wbile the effect on a river of larger
proportions is much more marked. These
rapid changes in the height of water have re-
quired a much more permanent construction
of enibankments than would otherwise appear
necessary, & in this & other canyons the river
has been controlled.by walls of solid masonr3r,
on which the tracks are laid, thus insuring
against accident even during the most severe
disturbances.

At Golden the railway suddenly emerges
from the narrow canyon of the Lower Kicking
Horse into the broad, level valley of the
Columbia River. Here the mountain ranges
are on either side-the Rockies on the rigbt
& the Selkirks on the lefi. At this point the
course of the Columbia River is a little west
of north, until, finding a pass through the Sel-
kirk range, it completely reverses ats direc-
tion & fiows south to the international bound-
ary. By following the river an easy grade
could have been obtained for the railway, but
the cost of tuanelling & bridging would have
been very great. It was, therefore, decided
to shorten the distance some 8o miles-or
about one-third-by cutting directly across
the Selkirk range to the Columbia River be-
yond. The passes tbrough this range were
entirely unknown until the explorations of the
engineers in laying out the line of the railway.
The Indians, owing to some superstitious be-
lief, would not enter the mountains, & prior to
1883, wben Major A. B. Rogers discovered
the pass that now bears bis name, the foot of
man had seidom crossed their slopes. After
following the level valley of the Columbia for
a number of miles the railway crosses the
river on a fine bridge, & as the valley rapidly
narrows, clings to the side far above the
water. At Beaver Mouth, which, as its name
indicates, is situated at the point where the
Beaver joins the Columbia, the latter river is
left on the right, still flowing in a northerly
direction, & the winding course of the Beaver
is followed. Extensive sawmills are situated
at this point, until recently driven by water-

power from a stream on the side of the foot-
bilîs led down in a flume & carried directly
under the railway by a great inverted siphon.
Now steam has exerted itself, & the flume, once
quite the wonder of the traveller, is rapidly
going to decay. After leaving Beaver Mouth
the canyon becomes very narrow, & at places
the streamn is spanned by a single log thrown
across from bank to bank.

The diffilculties in crossing the Selkirk range
lay not so much in the steepness of the grades,
wbich do not exceed 2.2%, or in tht cost of
actual construction, as in the precautions it
was necessary to take against the immense
snowfall & terrible avalanches. Tht average
yearly snowfall between 1895 & 189)8 was31f,
while in the winter of 1898-99 the recorded
faîl was 43 ft. 8ý/2 in. These amounts were
obtained after careful measurements on the
platform at Glacier House, & there is no
doubt as to their accuracy. The faîl froni
October, 1898, to May, 1899, in totals for each
month, is as follows :

1898.
October ................ ...
Novernber ..............
December ..............

1899.Jantîary.................
February................
March .................
April ...................
May ....................

Total fait.

10 inches.
8 feet 4à
6" 6

9 2
6" 9
6" 2
3

2 4

43 feet 8j inches.

13y the aid of rotary snow-plows any depth
of snow that bas fallen directly from the sk)'
& is not intermingled with rocks, mud & tret-
trunks may be dug out & thrown to a con'
siderable distance from the track. Points
that are not liable to be covered with avala"-~
ches are thus left unprotected, & there is sel-
dom serious difficulty in keeping the road
open, even during the most severe storMs-
Where many rocks or trees are mingled witb
the snow, or where the snow bas been con"
pacted to ice, the problem is a much more
serious one, & great labor is involved in blast'
ing out the confused mass & clearing it awaY
by hand. (See figure 4, pg. 263.)

The immense banks of snow that are fora"
ed on the mountain-sides frequently slip fro90
their insecure positions & go thundering to the
valley below, carrying with them masses O
rocks, trees & earth. These snow avalan'
ches & those composed of wtt mud & stones
are most dreaded by tht railway companyp
it bas been in an endeavor to reduce theif
power of destrtîction that costly structures Uil

the form of sîsow-sheds & bridges have beenl
erected.

Wood was used almost exclusively ini the
first construction of the division crossing the
mountains. Timber was abundant, & in this
way tht road Was opened for traffic niltnY
months before it would otherwise have beeil
possible. No provision was at fiirst Inide
for protection froni snow, but during thet winl
ter of 1885-86 a corps of engineers was kePt
constantly on the ground observing whert the
worst slides took place, & how structures
should be built to withstand them. Durillg
tht following summer 35 sheds wvere Cl

structed at the summits of tht Selkirk & G;oîd
ranges, but the winter of 1886-87 being 111"
usually severe, they were increased thet leXt
sîîmmer to .53, with a total length of over 6
miles. This mileage bas been added to slight'
ly froni time to time as occasion arose.

The sheds, as constructed, are of twO P"
cipal types, according to tht severity of the
avalanches to be withstood by theni & the
position in wbich they occur. To proteCt the"
track from tht ordinary snowfall onlyq the

1level faîl shed," a comparatively ight struIc'
ture, meets aIl requirements ; but on tht steeP
slopes of tht mountains immense cribWorlc

&deflectors are nectssary. The latter r
of two principal types: those that Oiust Wlt
stand avalanches from one side only, & hf
that may be attacked froni both. (Se l

258
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5, pg. 265.) An avalanche does not stop at
the bottom of the valley, but often sweeps up
the opposite side, doing double damage be-
cause coming from a direction least expected.
The sheds must accordingly in
niany instances be made of suf-
ficient strength to withstand
avalanches from either direc-
tion. Cases are on record
Where laborers on the tracks
have been killed by not heed-
ing an avalanche on the oppo-
Site side of the valley, which
they supposed was too far be-
low them to be dangerous.

The avalanche itself is not
the only destructive agent in
these regions. Currents of air
are set up by the swift down-
Ward motion of the mass, &
Often do great damage, as they
extend over a wide area &
have immense power. They
are called "'snow flurries," &
at times have suficient power
tO twist off the trunks of full-
grown trees, perhaps 50 ft.

from the ground, leaving only
the stumps standing. After the
Passage of a '«snow fiurry"
the leaves are burned brown,
as though subjected to great
heat.

In the construction of the
mfow-sheds the strongest ma-
teniaIs were used, & these were -

ests. Cedar timbers, mostly

12 X 12 i., formed the crib- 5"
Work, but Douglas fir (Oregon s -

Pine) was employed in members
3ubjected to severe transverse
8trains.- The bents, usually
8Paced about five ft. centers,
Were built up of i2xi5 in. tim-

brsecurely braced & drift
bolted together. Above the
shed the ground is cleaned &
Ieveled, with the object of giv- .

ng the avalanche an upward .
'niotion, thus tending to shoot à ~
across the track. An idea may .t
be gotten of the immense
POWer of these avalanches
fromn the fact that comparative- 4
Inew sheds have been entirely ~~

dernolished during the breaking
UP of an unusually severe
Winter.

destruction by fire systematic

nasures have been adopted.
Where iL is necessary to pro-
tect a long piece of track from
av1alanches, the sheds are di-
Vided into several short sec-
tiOns, with open spaces of
about 200 ft. between them. f

These open spaces are pro-
tected by heavy V-shaped
fences of cribwork placed >
ebove. (Sec figures 5 & 6.)

An avalanche striking one of
Shese fences is deflected to the
right & left upon the sections of

In Shed, & so passes, without
0oig harm, to the valley be-

The open spaces also -

el the sheds to clear of
SM1Oke very rapidly, which in
Wiflter, when aIl the small open-
îflgs are filled with snow, would _

Otherwise require hours. A FGR .
COnlPlete system of sluices & FGR .

PPing leads water from the
Streams above ta the tops of the sheds, & in
£a$ of the occurrence of fire, the watchman,

wiis always on duty, wiIl be able to con-
trlit promptly. In many cases a temporary

tra
sur
&i
ad,

ack is laid beside the shed, which is used in ravines are crossed, which at first were span-
immer, thus greatly reducing the fire risk, ned by wooden trésties, these now being re-
allowing the passengers to see to better placed by more permanent structures. The
vantage some of the finest scenery. largest of these crosses Stony Creek. It was

originally built of continuous
__________________Howe trusses, having spans of

j~ 33,, 172 & 86 ft. respect-
.1 /' ivelv, & supported on wooden

trestie towers 200 ft. high,
*resting on concrete -footingsr

While stili in good cobdition in
1893, it was decided to replace

,~ .~ ~it with steel, a continuous arch

î % the chasm being completed just
before a destructive forest fire

AINS .:::-î swept over the region. (Sec
- ~*,,.. ~ ~figure 7, pg. 269.) Several

1.40''~ v'.' ,,,, other bridges have been recon-
t ~ ~ "')~ structed in a most substantial

~ 'f way, one of the principal fact-
ors in the design being to allow

%' the avalanches of mud & snow
j to pass safely beneath them.
r .$:tt* ~ .. ,..In the old wooden bridges, a

few examples of which stili re-
't"'~ main, the "flurry" caused by

the slide passing beneath was
withstood by heavy rods of iron

%* anchored to "dead men" on
.1t~ ./~the upper side of the valley.

Cribwork to the right & left
deflected the side so that it

jý passed between the supports
/ :1,'r'. instead of carrying them with

-, .. a> it. But even with the most
e substantial construction & care

S*i in design i t has not been pos-
sible to save some of theI- 0W ' t bridges from total destruction.

t '" '4The structure spanning Cas-
'W *.. .. ~ 4 ~cade Creek was swept away

W ~ I~ ~ ~six times before it was replaced
by a single arch of masonry,

à, which, it is expected, will with-
stand alI attacks. It is an in-
teresting fact that this entire

2 stream emerges from the
P ground a few hundrcd feet

Et laitabove the line of the railway.
While in many cases it was

possible to span the courses of
streams by bridges, a number
were of such width that long
trestlework became necessary.
The problem of reconstructing
these was a very serious one,

~It' <~4 owing to the cost of labor &
~"' .. tv. -~'.. ' .the difficulty of moving material

~ ... '~L '~. ~.on the steep grades. At cer-
tain points, however, it was

'Y only possible slowly to fill in an
embankment from cars loaded
with gravel obtained from cut-

>M yletings. This method is being
pursued in the case of the
trestlework at The Loop,

At where many hundreds of thou-

_ _îJý.*" sands of yards will be required.
The operation is necessarily
slow, & its completion may not

~::;4 .,~\be expected for many years to
* ~ ~come.

SI IN;A much more expeditious &
satisfactory method, & at the

- ~ DUKE same time one which costs but
t - about one-haîf of the dumping

~ ~ ~ method, bas been employed in
"M ~ :~,""' two or three cases where

K ~ -.~> ~ * -'~abundant water-power was at
'i hand, & aiso immense banks of

* 60L0gravel or morainic material.

AP O TH C.PR. ETWEN LGGA ANDREVLSTOE, .C. Reversing the methods follow-
'~P F TE cp.a BETEENLAGAN ND RvELTOK, ~ ed by the goldwasbers of Cali-

fornia, water was brought
Where avalanches cannot be made ta pass down from the streams above under great

over the track, bridges are provided, so that pressure, & with it the gravel & boulders
they may go beneath them. On the east were washed into large sluices, which car-
slope of the Rogers Pass grade several great ried them to the points where the filling was
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Enameled Iron Station Names.
Guaranteed not to fade or in any way to perish from exposure.

As used on the Canadian _____________________ Twenty-nlne of t
Paclfic & Canadian Northern supplled the C.P R
Railways. .ign 12 ms. hlgh. t he Crow's Nest IPLetters q Ins. hlgh. Length avrgd6gf.I eaccording to number of let-
ters In Dame. The sign l ongeat belng ii ft.
shown Is 4s ins. long. tesots tthe-sh.rte-t - C..oy

bese signa
tCo. for
Pass Ry.
ength, the

2 ina. &
'ns.

Style no. 1. White letters on bisa. ground.

MWr. Wm. Whyte, Manager of the Canadian Pacifie Rtailway Co.'@ lUnes west of Fort William, writes,-" I have pleasurein stating that I arn very well satisfied with the enameled iron signs supplied by the Acton Burrows Co. for station naines on thewestern lines of this Company. They have now been in use for some turne & have proved very satisfactory. The lettering isclear & distinct & the signs have proved to be impervious to the weather. They have a brighter & neater appearance & are verymuch more satisfactory than painted wooden ones, & considering their lasting qualities will be found more economical. '
Mr. Hi. P. Timmerman, Generai Superintendent of the Atlantic Division of the Canadian Pacifie Ry., writes,-" Theenameied iron station naines supplied by the Acton Burrows Co., in 1898, for a number of stations on this division, have provedvery satisfactory. The letters are well formed & distinct, & the signs present a clean, bright appearance, being just as good

now as when they were new."

Style nio. 2, as used on the Grand Trunk Ry. System. Black letters on white ground. This sign ls 14 ins. high by
7 ft. long. Length varies with number of letters In name of station.

SBURG HARR IRG
Style no. 3, as used on the Pennsylvanla Railroad. White lettera on black ground. This slgn la 12 Ina. high byô ft. long Length varies% with number of letters In name of station.

[DARLI NOTÔN
Style Do. 4, as used on the Northeastern Rallway of England. Dark brown letters on light ground, framed In Wood-

This sign is 6 x 18 ft.

These signs have long been used on most European railways, & for a number of years on the Pennsylvania R.R., the NeWYork Central & Hudson River R.R.,' the Manhattan Elevated R.R., the Long Island R.R., & many other lines in the UnitedStates. They are also being extensively used in Canada & are giving complete satisfaction as the best outdoor signs produced.
They can be made in any color, size, or shape. Estimates promptly furnished on application.

The Acton Bllrrows Goo, 29 iVilinda Street, Torontom
Sole Agents for Canada for The Imperial Enaniel Co. of Birmingham, England.
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to be done. Here the water was allowed to
drain away, leaving the gravel thoroughly
8ettled in the new position. The filling wvas
Confined within the proper limits by means of
10gs laid in rows one above the other, & thus
the embankment rose, tier above tier, the
8iope being kept well within the angle of re-
Pose, & the logs soon sprouting & forming a
network of roots, flrmly binding the mass to-
gether.

Mountain Creek is the point at which a large
amTount of filling has been done on this plan
in a most successful & economic way. Water
is obtained from the creek some 2 miles above,
& is led down in a flume, 2 ft. high & 4 ft.
broad, to the flume-box, which is 2o6 fî. above
the railway track. From this point an iron
Pipe 14 i. in diameter, of %~-in. thick metal,
leads the water to the monitor, which is pro-
yided withi nozzles ranging from 3 mns. to 6 mns.
in diaineter. The small-sized nozzles are used
for breaking up the mass of gravel, while the

be taken up inl order to prevent wreckage by
the avalanches, & so each spring the work
must practically be constructed again. Nine
mien in ail are required to conduct the filling ;
i at the monitor, 2 to keep the sluices clear,
& 6 to prepare & lay the logs at the edge of
the filling & to level off the material as it fails.
The total filling at this point will aggregate
300,000 cubic yards, of which 225,000 were
put in place between J une, 1897, & June, 1899,
leaving but 75,000 yet to be filled. * A light
steel trestle will complete the work connecting
the two fillings, thus effecting a permanent
solution of a vcry difficult problem. This
methbd of hydraulic filling was first employed
in the mouintain division of the C.P.R. under
the direction of Superintendent E. J. Duches-
nay, C.E. It is a pity that this method can-
not be employed to advantage in many other
localities where great fillings are necessary.

The highest point reached by the railway
in the Selkirk range is at Selkirk Summit, 4,-

used in the Selkirks (see figure i) ; but the
snowfall being lighter, the same difficulties
do not have to be encountered. Some very
heavy tunneling & cutting were required in
the valleys of the Thompson & Fraser Rivers,
a good part of which was constructed by the
Government in the early days of the develop-
ment of the country.

Thus the Rocky Mountain systcm is cross-
ed after passing three summits, which, if their
altitude is not great, still in location & con-
struction required the greatest patience &
skill on the part of the engineers intrusted
with the task.

* Since the above was written the hydraulic
fll at Mountain Creek bas been completed, &
the balance of the fill will be done by steam
shovel, as it cannot be reached by sluice
boxes. The centre or main steel span over
the stream was erected last year, & two more
steel spans adjoining it will be erected this

FIGURE 3.- SNOW-CUTTING ON THE c.P.R. IN KICKING HORSE PASSE BRITISH COLUMBIA. (SER PAGE 258.)

r oer ones: furnish an increased volume of
Watter to fiush the sluices. Boulders 18 ims. in
iameter are readily moved witbout assist-

Rtnce, but twvo men with hooks are constantly
On the lookout to clear any obstructions. The
Fluice has a grade of abouti in xo, conveys
the material beneatb the railroad track & de-
1)O8its it in a great pile at the center of the
etrea being filled. (See figure 8.) From this
P"oint it is gradually wasbed down until stop-
Ped by the row of logs at the edge, whicb,
hOlwever, allow the water to flow off freely.
The sides are made to slope at an angle of
37'40', whicb is well witbin the angle of re-
Pose, but, in addition to this, the sprouting of
the iogs at t he edge of the filling bas formed
ýt 8trong network of roots, binding the whole
'n'185 firniiy together. (See figures 8 & 9.)

The cost of this filling is about one-haif
tht f tbe ordinary way, but it is here car-

Oni01 under great disadvantages. Not only
r''tthe work be entirely suspended between

<>Ct. & June, but the sluices & fixtures must

303 ft. above tide. Froni this point tne'rail-
way steadily descends, following the Iliecil-
lewaet River. The first routes surveyed lay
on the slopes of Mt. Cbeops, to the right ;
but these necessitating a steeper grade than
the Government would aliow, a change was
made to the left side, & the length was in-
creased b>' a great sweep up the vaile>' of the
Illecillewaet to within a mile & a balf of the
Great Glacier of the Seikirks. Then, foilow-
ing the siopes of Mt. Abbott, & executing a
double ioop like a letter S, the level of
the streamn was reached, which was followed
as far as its junction witb the Columbia River
at Revelstoke. This is a divisional point on
the railway, & the crews & engines are
changed. The, pass over the Gold range is
not bigh, & offers very little of special interest,
while in crossing the Coast range the railway
follows the canyons of tbe Frazer & Thotnpson
Rivers, thus avoiding a sumnmit. A few sheds
are necessary on the western siope of the
Gold range, of similar construction to those

faîl. The remaining two spans are expected
to be replaced early next spring.

The foregoing paper was read before the
Engineers' Club of Philadelphia, to wbose
officers we are indebted for the use of sev-
eral of the illustrations.

Why Not Borrow a Ilond Car?

The following unique advertisement ap-
peared recently in a St. John, N.B., paper:

Hampton & St. Martin'@ Ry. Co.

On & after Tuesday, Aug. 28, 1900, train
on the above railway wiIl be canceiied until
further notice, on account of some repairs
being made to engine.

E. G. EVANS,
Superintendent.
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The Columbia & Western Railway.

In our last issue we gave the report on the
first section of this line, from West Robson to
Greenwnod, hy H. B. Smith, C.E., who in-
spected it on behalf of the B. C. Governiment.
Following are extracts froin his report on the
second section, front Grand Forks to Green-
wood, up to Nov. 22, 1899, which has only
just been nmade public :

The Grand Forks-Greenwood division of
the C. & W. Ry., is an indirect extension
westward of the Rossland-Trail, Trail-West
Robson, & West Robson-Grand Forks divi-
sions of the saine railway. Beginning at
Grand Forks, 1,700 ft. above sea level, at the
juniction of the North Fork of Kettle River
with Kettle River, & distant from West Rob-
son 67 miles, it extends along the west slope
of the valle y of the North Fork of Kettle
River, northerly to Niagara, a small town 2,-
230 ft. above sea level, & 72,7 miles from
West Rohson. From Niagara it continues
dîrectly nlorth to Browns Creek, a small tri-
butary of the North Fork of Kettle River, 79
mtiles fromn West Robson. At Brown's Creek
the railway deflects almost due west, & con-
tinues oi t tat course to Ehoît, a mining set-
tlement ont the summit between the North
Fork of Kettie River & Boundary Creek.
Eholt is distant from West Robson 8o.8
miles, & is 3,080 ff. above sea level. At
Eholt a brancit railway, 4ý miles long,
proceeds to the B. C. mine, & another, 9 J2
miles long, to Phoenix. From Ehoît the
course of the railway is south-westerly along
the banks of Ehoit & Attwood Creeks to
Boundary Creek, 2,500O ft. above sea level, &
88.4 miles from West Robson. Here the
course deflects almost due south, & continues
in that direction to Greenwood, a mnining
town on the east bank of Boundary Creek, 2,-
450 ft. above sea level, & 89.7 miles from

West Robson. Greenwood lies north west-
erly from Grand Forks, & is distant from it
in an air line 12Ï Miles. By the railway the
distance is 22.7 miles. Between Grand Forks,
at mile 67 & mile 77, the country passed over
is a ver>' irregular rocky side-hilI, not pre-
cipitous, but broken into scattered elevations
& depressions. Between mile 77 & Ehoît, at
mile 80.7, the railway passes over earth flats
& side-hilîs. Between Ehoît & Greenwood,
at mile 89.7, the country traversed is fairly
level, consisting chiefly of earth flats, bogs,
& gravel side-hilîs. It is proposed to con-
struct a branch, 2j miles long, from Grand
Forks îtortherly to the Granby Smelting Co. 's
smelter, & from Greenwood a branch, 5 miles
long, is being constructed westerly to the
Deadwood Mining Camp.

Considerable skill has been displayed in the
choice of aliginment, & the result obtained has
proved satisfactory so far as economical con-
struction is concerned. It would appear to
be possible, & even necessar>', to dispense
with many existing curves without adding ex-
cessive additional cost. The total amount of
curves is 53.5% of the whole alignment,
whereas the total amount of tangents is 46.5%
of the whole alignnment.- This is not good rail-
way practicei & a change is desirable. Trest-
ling has been skilfully avoided, & al fats af-
fording suitable grades have beeti taken ad-
vantage of.

On all tangents & curves not exceeding
04 , or 1,433 ft. radius, the gauge is standard,

the rails being placed 4 ft. Si in. apart from ini-
side to inside of rail head. On curves sharper
than 411 an additional width or spread, vary-
ing with the degree of curvature, has been
allowed, in order to prevent the binding of
car wheels in passing over themn. The addi-
tional spread is as follows :-

4 deg re es to 6 degrees, k of an inch.
6 Il 8 Il4

8 degrees to io degrees, a of an inch.
10 14 1 4

Curves vary froni 40' to 14', or from 8,594
to 410 ft. radius. These curves are light il'
mouintain railway construction, and in this
respect the curvature is not excessive. The
total amount of curvature, however, as shoWfl
by the subjoined table, is unusuall>' large, antd
does not appear to be warranted by the
physical features of the country traversed :

Degree. Radius in feet. No. Length
in fet.

10 40 to 1 .... 8,594 to 5,730 1.. ,5
6

1*7
2 .. 5,730 *" 2,865 .... 2a 1-166-6

3 4 .... 1,910

4 % .... 1-433
,5 6 .... 1,146
6"7 .... 9554"
7 8 .... 819
8 9 .... 716.8'
9 io .... 637.3"

10 il .. .. 573-7
11la12. 521.7

12 13 .. .. 478-3-
13 14 .... 441-7
14 .... 410.3

1,910

1,433
1, 146

955.4

716.3l
637-3
573-7
521.7

478-.3
441-7

410-3

17

14 ..

,5,771î.3
10,491.9

,.627-2

4-944-f
3:922-Î

6,934.4
1,699-3
4,031.3

5,588.2

Total% ................. î18 S 64,9571

The total length of the railway from the~
center of Grand Forks siding to the centre Of
Greenwood siding is 12i,068 ft. The cOn'
bined length of curves, as shown b>' the pre-
ceding table, 15 64,957 fi. The combined
length of tangents is, therefore, 56,1jil!t
Hence, as before stated, the total curvatUre
is very nearl>' 53-5 % Of tîte whole length Of
the railway. The curves of most frequent
occurrence are from t oto i 10. The curves Of
least frequent occurrence are front 40 minutes
to C". The longest curve is a 3'21 degreeS
1,646.2 ft. long ; the shortest is a 4 degirees.,
ioo ft. long. The longest tangent is 59707:3
fi. in length, and the shortest, ioo.9 ft. 111
length. 

ml68From Grand Forks, mile 67,toml68
grades are light, varyiug from level to 0-5-25

TeNorthey Gasoline Engine
with Triplex Pump, for

'TANK and
FIRE DUTIES.

We here illustrate a comiplete,
space saving pumping plant, in-
cluding the Northey TripleX1
Power Pump and Gasoline En_
gine. This arrangement is ad,
mirablv ada pted for prompt Ser-
vice, as the engine is ready for
work at a moment's notice, Can
be rui> by any one, and will oper-
ate for hours without attention.

The Triplex style of putinl
with cranks placed i120 degrees
apart gives a practically con-
stant flow of water. Both nia-
chines are strongly built, and
have ani ample margili of
strength for heavy contiiU0Ue
duty. We have recentîy instalîed
two such plants at Coteau Junc-
tion for the Grand TIrtunk ýai'd
Canada Atlati Rilwa 1,H
are now îllinz a large order for
the Canadian Norîhern RailwaY

Booklet and Catalogues on1 re-

The jlorthey Co., Limitedy
1032 KIng Mt. SubWmV,

TORONTO, CANADA4
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Per ioo. At mile 68, a uniform 2.2 per 100
Upward grade, cempensated for curvature,
begins and continues, without interruption, to
]Ehoit summit, mile 8o.8. At Ehoit the grade
is level for 1 200 ft. At mile Si a uniform 1.8
Per i00 downward grade begins and con-
tinules to mile 84.9. Prom mile 85.9 to mile
8 grades fait, varying from .07 to
55 per 100. From mile 85 to mile

85.7 grades fail, varying from .10 to .20
Per ioo. From mile 85.7 to mile 88.4 grades
fail 1.8 per 100, compensated for curvature.
Prom mile 85.7 to Greenwood, at mile 89.7,
grades fail, varying from 1,70 to 1.43 per
100.

Ail grades exceeding 1-5 per 100, are com-
Pensated for curvature at the rate Of 3/100 Of
a foot in each i00 ft, for each degree of
Curvature, that is to say, that in the case of a
14' curve havinga tangential grade of 1.8
Per 100, the grade on the curve is reduced
42/100 of a foot, which subtracted from the

structed, having full formation widths and
height.

Excavations are i8 ft. wide at formation
level, with side siopes of i to i in earth, sand
& gravel, and ,4< to i in solid rock. In cer-
tain cases where tbe nature of the material
admitted siopes have been vertical, or nearly
so. As in the case of embankments ail ex-
cavations have originally been thoroughly
flnished. In rock excavations ail work, as a
rule, has been weil done, the faces of the
excavations presenting uniform surfaces.

Rock siope wails occur at two points about
midway between Grand Forks and Ehoît,
each waii being about 59 ft. long and 15 ft.
high. They are merely dry stone walis,
vertical on the inside face, and battering out-
wards i in 3 on the outside face. They are
substantiaily built, the stones being rectang-
ular blocks, breaking joint and in every way
weii laid. The top width is not less than 3
ft., and the inside filling is broken rock. In

surfaces approach very closely to the re-
quired symmetrical specifications, which are
as follows: Width at formation level and at
spring of roof, 16 ft.: clear centre height
above formation level, 23 ft. 2U/4 ms, and
above rail level, 21 ft. 6 mns., ballast being 9
ins. deep. The rock through which the
tunnels pass is solid, and no timbering bas
been required. The tunnel at mile 74,3 is
402 ft. long from portal to portai. The ap-
proaches are rock excavations ; that on the
north end being 120 ft. long, and that on the
south end îoo fi. long. The grade througb
the tunnel is i.8o per 100, rising northward,
and the aligniment is a îoQ curve. The tun-
nel at mile 77.2 is 511 ft. long from portai to
portai. The approaches are rock excava-
tions, that on the north end being i î0 ft. long,
and that on the soutb end 150 ft. long. The
grade through the tunnel is î.8o per 100,

rsing north, and the alignment is a io2 curve.
In both tunnels the centre lines bave been

s.

FIGURE 4.-A SNOW-cUT SHOWING DEPTH 0F SNOW ON THE C. P. R., IN THE SELKIRK MOUNTAINS, B. C. (SEE PAGE 258.)

original grade of 1.8 per 100, leaves 1,38 per
100 as the compensated grade on the curve.
Tehis rule has been adhered to very closely,
btIt in cases where changes of alignment
during construction have aitered distances,
5ight deviations have been rendered neces-
Sary.

1The total ascent from Grand Forks to
eholt summit is 1,38o fi., and the total

Sescent from Ehoît summit to Greenwood is
30 ft. The average grade from the middle

df Grand Forks siding upwards to Ehoît
dnltnmt is 1.9 per 100, and the average grade
fèrm Eboit summit downwards to the middle
Of Greenwood siding is 1-38 per 100.

l Ernbankments are 14 ft. wide at formation
l'vel, baving the usuiai slopes of i fr• to i in

eýIrth, sand & gravel, and 2 to 1 in loose rock.
With the exception of two cases, wbere dry
8tone retaining-wails are constructed, the toes
9f ail siopes reach soiid ground. No retain-
1119 timber crib-work has been used. Al
llbankments have originaily _been weil con-

both cases the foundations:are.solid "rock
ledges. The stability of the road-bed does
not depend on these walis, there being a
sufficient width of rock excavation to sustain
the road-bed, even sbouid the waiis be re-
moved.

Drainage under the road.bed bas been excel-
lently well provided for by means of culverts.
Surface drainage, by means of ballast boxes,
is stili iacking. Side drainage, by means of
catch-water drains, is unusuaiiy pientiful, and
many of these appear to be unnecessary.
Ail culverts are of the usual log pattern, hav-
ing solid cedar or fir wails and covering, se-
cured by tree-nails and drift boits, the whole
resting on round sis, in pairs, from 5 to 8 ft.
apart, the spaces between the sis being filled
flush with solid rock. The werkmanship on
these structures is excellenit.

Two rock spurs have been pierced by
tunnels, one at mile 74-3 and one at mile 77.2.
Both tunnels are excellently well constructed,
and present uniform clear-cut surfaces. The

piaced 7 mns. Off the centre uine of the road-
bed, in order to aiiow for the inclination of the
cars, due to the elevation of the outer rail of
the curve.

From Grand Forks to Greenwood there are,
inclîîding bridge approaches, 6 framed timber
tresties, which, combinied, cover a distance
of i ,6îo ft Following is a list of tresties :

Loaton N. f ens.Total Centre
Loctio No ofbeîts ength. height.

Mile 68.1 .... 2....... . 45 . . .. 7'
70.2 ... 16 ... 256'..........3'
70-3 .... 16 ... 25..........o'
73..........27 .... 421'....102'

89.4...34 ... 526'.... ..... 70'
89.4....6 ..... o6'....-6j'

Trestie at mile 58 is temporary, and, it is
stated, will be flled at an early date. Trestie
at mile 70.2 is on a tangent, with a grade
rising north 2.2 per 100. t is buiit across a
rock ravine, and has soiid rock foundations.
Trestie at mile 70.3 bas two decks, and is on
a 7 degree curve, with a grade rising north
1.92 per 100. t is also built across a rock
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ravine, and has solid rock foundations.
Trestle at mile 73 bas tbree decks, and is on
a ioocurve, with grade rising north i.8o per
îoo. It is buiît across Fisherman Creek, and
has solid rock foundations. Both tresties at
mile 89.4 are the approaches to a bridge
across Boundary Creek. Both bave two
decks. The first is on a 4'-eurve, and tbe
second is on a io'-curve. Botb are on a
grade rising westward 1.43 Per 100. Botb
rests on pile fouindations. Al tresties are
exceilently designed and well built, strengtb,
rigidity and durability baving been obtained.

Ail trestle foundations, except tbose of
Boundary Creek, being on solid rock ledges,
are of tbe rnost secure character. If driven
according te specification, tbe pile founda-
tion at Boundary Creek must be of a reliable
nature, se long as the upper part of tbe pile,
exposed to atmospberic action, does flot de-
cay. The specification for pile-driving re-
quired tbat al piles should be driven witb a
2,000 lbs bammer, baving a free fali Of 20 ft.
for the end blow, maximum penetration under
tbe last 5 blows flot to exceed 5 i. One pile
is directly under each post of tbe trestie.

Al bents are 15 t. apart, centre to cen-
tre. Caps are 12 mns. by 12 mns. by 14 ft.,
& are secured te posts by e-in. drift bolts,
21 mns. long. In single deck trestles tbere
are 2 vertical postS & 2 raking posts, eacb
12 by 12 mns. Svay braces & wales are
3 by îo ims., & are bolted at the ends
tbrough posts by î by i8 j-in. screw bolis,
& spiked te intermediate posts by J by 7-mn.
boat spikes. Longitudinals, 8 by îo ims., are
placed above wales & silîs, & are secured at
the ends by ï-in. screw boîts, 2 1 J ms. long.
In 2-deck trestles tbe same design & scantling
of timber are retained. Tbe sili cf tbe upper
deck is separated from tbe capof the lower deck
by 8 longitudinals, 8 by 12 mns. Connecting
tbe lower baîf cf eacb deck are lOur longitudi-
nal diagonal braces, 6 by io i. In 3-deck
trestles tbe same design & dimensions are
retained. Tbe number cf posts is increased
as follows :-Upper deck, 2 uprigbts & 2
raking posts; second deck, 2 uprigbîs & 4
raking posts ; third deck, 2 uprights & 4
raking posts. Al substructures are fully com-
pleted.

The trestle superstructure will be unusually
strong. Tbere are 8 strîngers of Douglas
fir, 8 by 16 i. b>' 30 ft., breaking joint, &
bolted together b>' ï-in. screw boîts, 2 5 J ims.
long. Ties are 8 b>' 8 mns. by 12 fi., spac-
ed 4 i. apart, & spiked to stringers b>'
boat spikes, J by 12 mns. Guard rails are
double, tbe outside rail is 8 by 8 ins., bolted

to ever>' fourtb tie by ï-in. screw boits, i 8j ms.
long. Tlhe inside rail is parallel te tbe out-
side rail, except for 2o 1t. at tbe ends, wbere
it flares outwards te a junction witb tbe out-
side rail. It is secuired te tbe ties at intervals
Of 3 ft. by ineans of lag screws, J by 8 mns. On
curves, tbe superstructure is vanted te the re-
quired elevation by increasing tbe lengtb of
the outside posts of tbe superstructure. Al
'vashers are of cast iron, Jt by 3 by i ý ms.

Between Grand Forks & Greenwood only
one bridge span bas been fcund necessary.
This is at tîhe crossing of Boundary Creek,
89.4 miles from West Robson. It is a timber
Howe truss deck span cf î5o fi., supported
on framed timber abutments, eacb cf whicb
consists Of 24, 12 by 12 i., vertical & batter-
ing posts resting on 12-ins. piles, enclosed in
a rock-filled caisson. Rail level is about 75 ft.
above river level. Tbe centre alignment is a
4 9 curve, & tbe grade 1.43 per io. Tbe ap.
proaches to tbe bridge bave been enumerated
& described under tbe bead cf trestles. Tbe
lengtlb cf tbe nortb apprcacb, 526 ft., does not
appear to be necessar>', except as a means of
saving embankments & expediting tbe period
cf opening tbe road to traffic.

lies are of cedar, bemlock, tamarac & fir,
botb bewn & sawn. They are laid 24 mns.
from centre to centre. Facesare from 7to8 ms.
in widtb, & tbe tbickness uniforml>' 7 mns.

The alignment cf tbe rail bas apparentl>'
been at one time as well done as tbe cbarac-
ter of tbe rails used would admit of. Tbe
sagging cf embankments, botb verticaîlly &
lateraîlly, & tbe settlement cf side ballast, bave
caused irregularities of contour in înany places.
Surface-men, bowever, are now at work re-
medying tbese defects. AIl curves bave been
eased off at botb ends, & tbe outer rails ele-
vated for velocities varying according to the
retardation cf tbe curve, & tbe particular
grade on wliicb the curve is situated. Rails
break joint, & are double spiked to each lie.

From Grand Forks, mile 67 to mile 68, rails
are 56 lbs. steel, wbicb bave been used on
otber parts cf tbe C.P.R. From mile 68 te
Eboît, mile 8o.8, rails are new 73 lbs. steel, cf
a pattern designed by tbe C.P.R. From
Eboît, mile 8o.8, to Greenwood, mile 89.7,
rails are 72 lbs. steel, wbich bave been used
on otber parts cf tbe C.P.R. Tbe 56 lbs. rails
are provided witb 4-bole angle plates, pierced
for ï by 3Î in. bolts. The 72 lbs. rails are
provided witb 6-bole angle plates, 42 in. long,
pierced for ; b>' 4 in. boîts. Tbe 73 lbs. rails
are provided witb 4-bole angle plates, pierced
for ý b>' 4 in. boîts. AIl nuts are bexagonal;
lock washers are positive & national.

A double-wire telegrapb bas been construCt-
ed from Grand Forks to Greenwood. Polesq
are 25 ft. long, 8 mns. diameter at tbe top, &
frcm 150 te 200 ft. apart. Tbis work bas beefi
well done.

AIl timber, for 5o fi. on each side of the
railway, bas been felled. Side tracks fromn 1,-
500 te 4,500 ft. long, & aggregating 1 3 ,0 00 fi.,
bave been buili. Y's for reversing engilles
bave been constructed at Grand Forks, Ebdlt
& Greenwcod. Permanent water tanks cf 109-
000 galîs capacit>' each bave been erected ai
four points. Several station & section bouses
bave been built.

Tbe Grand Fcrks-Greenwaod divisicn bas
been easy of construction as compared witb
tbe West Robscn-Grand Forks division. The
firsi 9 miles nortb of Grand Forks cover the
wbole cf the heavy work; beyond tbis poinit
tbe works are ccmparaîively ligbt.

A map cf tbe C. & W. R. was given in 0ur
lasi issue, pg. 227.

Alterlog St. Louis Station.-Tbe MO"'~
bail of tbe union passenger station at St.
Louis, Mo., one cf tbe finest rooms of tbe kifld
in America, isgoing to be altered, experience
baving shown tbat passengers do not use 'ti
The large room beneatb it, wbicb is nearer
tbe street level & tbe train platform level, &
wbicb contains tbe ticket offices, is uised by
the great majorit>' cf passengers of ail classes-,
& tbe main floor is neari>' aîways practicaîy
ernpty. An opening is to be made in tbe floOr,
in tbe centre of tbe room, & a bandsclnie
balustrade put in ;se tbat the ceiling Of the
main baIl will become tbe ceîling cf the loWCr
baIl, & tbe main floor, wbat is left of it, '
becomne a galiery.

St. Lawrence Terminal & Steamahip CO.,
Tbe Dominion Parliament last session incor'
porated a compan>' under tbis naine, wIvth
power te construct & operate vessels eleVa'
tors, wvbarves, warebouses & otber terminal
facilities, also te construct & operate railway
sidings or spur lines net exceeding 6 iileS'n
lengtb, to connect tbe Co. 's property With
any rail way line inccrporated by the Do-~
minion Parliament. Tbe incorporators are
H. A. Hodge & F. D. Wbite, RÙtland, Vt.;
G. C. Dessaulles, St. Hyacintbe, Que.,1 e G.
H.* Semple, Montreal. Tbe capital stock is
$î,ooo,ooo. We are informed that matter. af
detail bave been perfected, but tbat actI1 O
operation under the cbarter cannot be begufl
utt certain improvements bave been nMade
at the port of Sorel.

r,% ýF.B. POISONJ.B 
MILLE3R

TPOLSON IRON WORKS:
TORONT09 - - CANADA.

STEIEL BQILER 5 The Best Equipped Boiler and Engine Works

W. Manufaotupie

The Brown Automatic l3ngine1 Ip- dp - e . - . - -

~gle, Compound and Triple Marine EnginesIIlolstinag and Mining Engines
Steel Steam Vessels of every description

Elan Steam Yachts and LaunchesGtOu'PieBeoerdifg
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The C.P.R. & the I.C.R.

The following correspondence between the
Pre.iicexit of the C.P.R. & the Minister of
kaiîwavs lias been made public: -

M.sHAUGHNESSV TO MR. BLAIR, SEP- 3, 1900.
" Within the next month it will be necessary

for this Co. to determine the route by which
Its export & import trafflc will be handled dur-
'119 the coming winter. It is the sincere wisb
Of the Co. to sec the business of every Cana-
dlian port increase & niuîtipîy, to the greatest
Possible extent, & 1 think it is necessary for
'nie to say that in co-operation to this end we
1WOuId flot be narrow or niggardly.

"(94For several years past we have made St.
ohn, N.B., our iinter port, & have kept it
Inan equal footing with the other ports, by

port to the extent & in the manner that we
would like.

" Therefore, in the hope of holding the
traffie to Canadian seaports, I beg to inquire
if the Govcrnmcnt is preparcd, dluring the
season of winter navigation, to accept from us
at Jacques Cartier Jct. (Montreal) such export
business as we may be able to control, & to
deliver to us at the same junction aIl import
business which the Government is free to 50
direct, on the basis of the existing traffic
agreements between the Government & the
G.T.R. Co.

" Such an arrangement would practically
secure to the I.C.R. for Canadian seaports al
the Canadian export & import traffic, except-
ing that taken to Poirtland by the G. T. R.

"IWith the I.C.R. terminus at Halifax &
the elevator & other facilities providcd by the

your agreement with the G. T. R., the division
of the rates to be on the same basis as your
G. T. R. agreement, known as the supplement-
ary agreement.

" In making this proposition, & refraining
from the use of its shortest available connec-
tions with the Atlantic scaboard for this traffic,
a use which could be made to afford to this
Company a considerable profit east of Mont-
real, we feel that we are proposing a sacrifice
which should not be necessary, but we do not
intend to leave in the mind of anybody the
least doubt as to how far this Co. is willing
to go towards the conservation of the commer-
cial interests of Canada.

" During the past two years we have made
cvery effort to secure a settlement of these
traffic questions with the I.C.R., but without
success.

7- pk-aI Shed.

Levlel aIShed.

FIGURE 5.-TVPES 0F SNOW-SHEDS ON THE CANADIAN PACIFIC RAILWAV.

The typical shed is employed on the sides of valîcys where avalanches occur in
'ne~ direction only ; the valley shed, at the bottom of valcys where avalanches may
fall from eithcr side ; the level faîl shed at points where avalanches do not occur,
buIt 'here the railroad must be protected fromi drifts. lli split fence divides long
8heds into short sections, thus guarding against fire. (Sec page 2J9.)

tneeting the rail rates quoled to Boston &
eortland on export traffic, notwithstanding

the greater distance, the great preponderance
OrX r over import tonnage & other un-

fa'vrable conditions with which we had to
Contend & we have been 50 successf'ul in
~Curing traffic that during last winter we

0tý4ed 63 steamships at that port with more
tan 200 ooo tons of export freight, & this

A ctn ould have been nearly or quite
40Otbled under more favorable conditions.

4The altered relations between the Gov-
ýrn et~1 Railway System & this Co., result-

Sfronm the refusai of the Government to de-
Vrto us at St. John any business originat-

'I on the Government Railway System east
it t John & destined to points on our line &

qutconnections, Montreal & west, make it
etit impossible for us to continue to use that

Government at St. John recently, the Govern-
ment wil be in a position to route the export
business through cither of these ports, or to
divide it between them as may appear best.
In case the terminal facilities of the I.C.R. at
cither port be overcrowded, we shaîl be glad
to give the Government the use of our eleva-
tor, yards & terminals at West St. John to the
extent that miay be required for this steamship
business, for a nominal consideration.

1'If you be willing to enter into such an
agreement, we shall solicit & secure traffic &
hand it to the Intercolonial at Jacques Cart ier
Jct. (Montreal) for carniage to cither St. John
or Halifax. The sanie rates will be quoted
from aIl points to St. John as those in force
at the same time to Portland or Boston on the
same classes of business, & the Halifax rates
will be ic. per t00 lbs. higher, as specified in

"As 1 explained in the early part of my let-
ter, the time is now upon us when an agree-
ment for ocean traffic for the coming winter
must be closed, & it is most important, if not
necessary, that the subject of this letter be
settled one way or the other before the i9 th
inst. May 1 not, therefore, hope for an an-
swer during the present week, indicating the
dispôsition of the Govcrnment ?"

MR. SHAUGHNESSY TO MR. BLAIR, SEP. 18.

IlSeptember 3rd 1 wrotc you on the subject
of an interchange of import & export traffic
between this Co. & the I.C. R., requesting an
early reply because of the lai eness of the sea-
son, but up to this time 1 have not been favor-
cd with an answer. Your silence can hardly
be held to indicate a determination on the
part of the Governm.ent îlot to open the I .C. R.

4.
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as an export route to St. John & Halifax, in
view of the vast expenditure made by the
Government during the last couple of years in
providing steamship terminais for the I.C.R.
at St. John.

" It cannot be that the division of rates is
an obstacle, unless it be admitted that your
agreement with the G.T.R. Co. was unfairto
the 1. C. R., because the divisions proposed in
my letter are precisely the same as those
specified in that agreement, as approved by
Parliament, & we are convinced that there is
no disposition on the part of the Government
to discriminate between railway companies
or individuals in the charges for the carniage
of the same classes of traffic between the
same points on the I.C.R.

" Clearly, then, we have the right to expect
-indeed if we were dealing with a private
railway corporation, instead of the Govern-
*ment, we would have the right to insist-that
in the interchange of traffic we shaîl be given
the same terms as are given to any other comn-
pany routing traffic over the line between
Montreal & St. John or Halif'ax.

" Taking it for granted, therefore, that the
I.C.R. will accept in the division of the rates
the proportions specified in the G. T. R. agree-
ment, VIZ., 375 miles on St. John & 425 miles
on Halifax as its compensation in full for the
carniage of import & export traffic, between
Jacques Cartier Jct. (Montreal) & those points,
we shall regulate our winter business accord-
ingly.

" The steamship companies that have here-
tofore made St. John their winter terminus
will, within the next couple of weeks, desire
to renew arrangements for the conling season.
We shaîl refer themi to the officiaIs of the
I.C.R., & 1 have no doubt that you wiIl give
such instructions as wiIl ensure a regular
ocean service to Liverpool, London, Glasgow,
Belfast, Dublin, & Manchester from the time
navigation closes in the St. Lawrence until it
opens in the spring.

"In order that the port of St. John may
not be prejudiced, & the steamship lines em-
barrassed, a prompt & satisfactory train ser-
vice wilI be required. 1 am sure that we may
rely on the I. C. R. officers to see that the export
traffic controlled by this Co., which we intend
to hand to the I.C.R. at Jacques Cartier Junc-
tion, during the coming season, will be moved
to the steamers side with regularity and des-
patch. In return, we promise that aIl import
traffic delivered to this company, as men-
tioned in niy letter Of Sept. 3rd. will be trans-

ported over our line to the satisfaction of
everybody concerned."

MR. BLAIR TO MR. SHAUGHNESSY, SEP. 18.

"I1 have been unavoidably delayed in ac-
knowledging & replying to your favor of tlhe
3rd inst., with reference to the transfer of your
export traffic to the I.C. R. at Montreal, & I
have only just now concluded my conferences
with my officers & the General Manager.
The proposition you make, as 1 understand
it, to deliver to us at Jacques Cartier jet. the
traffic you have been heretofore carrying to
St. John for export, is one which with some
minor modifications I am bound to say has
much to commend it to favorable considera-
tion. The arrangement of details to ensure
a satisfactory working agreement & the ne-
cessary preparations which the I.C.R. would
have to make to enable it handle so large an
additional traffic, would require time to adjust
& provide for. Your suggestion that 1 should
let you know inside Of 12 or 15 days whether
the I.C.R. is or is not prepared to enter into
a binding agreement with you to take care of
this traffic during the approaching winter you
must, on consideration from the standpoint of
the Intercolonial, see does not afford adequate
time in which to complete the negotiations
necessary before such a contract could be
concluded, The volume of your traffic last
year eastbound for export aggregatcd some
200,000 tons. To add such an enormnous
business to the normal traffic of the I.C.R.
would involve the set tlemient of nany details.
Let me enumerate these :

" First, your suggestion is based upon the
condition that we should anake with your Co.
an arrangement on the basis of that existing
between the G.T.R. & the I.C.R. for export
traffic. This would be satisfactory if you
make the conditions identical, or nearly so, &
in order that we may be on as good a footing
in a financial sense carrying your inerchan-
dise as we are with respect to any we may
receive froni the Grand Trunk, we would re-
quire you to deliver to us at Ste. Rosalie,
rather than at Jacques Cartier Jct. This is a
minor detail, however, which we could, I have
no doubt, after discussion, arrange between
US. "4Second, our facilities at St. John, which
are approaching completion, & which will
be ready for winter business, would be quite
insufficient to handle anything like the large
volume of business you propose to turn
over to us. As a consequence, we would

have to discuss with you, & also wiîli the
bridge company, the terms upon which we
could utilize your works on the west side O
the harbor, & the bridge and tracks. UPOIl
the assumption that you are retiring fromi the
export business at St. John this ought to b
practicable, but somne necessary arrange'
ments would require to be made for takinlg
over, eithier temporarily or permanently, yOtîr
west side facilities, with the Carleton bridge
& connecting tracks, & in this relation I pre'
sume the corporation of St. John wouîd be el"
titled to have a say as to the property *vhich
they have constructed & placed at your dis-
posai, & following the results of our arrange-
ment, parliamentary action would have to b
had to enable us to legalize & effectuate such
agreement as we might make.

" Third, as a sub-question, & perhapsif
volved in the above, the terms upon Wihich
the use of the bridge could be acquired is e
matter of importance. The charges now1
made for crossing the bridge hy the bridge
company, & the charges of the miles of track
which we wvould have to use to reacli the
west side terminaIs, wvould involve to tle
I.C. R. an additional cost, as against east siLle
shipments of over $ a ton. This is anl eXc
pense which your Co. avoids, as you are Il
under the necessity of crossing the bridge,

$a ton taken off the rate which you propoe
to uis would be a very considerable itemq
would necessitate our endeavori ng to ecor-e
the bridge upon terms entirely different frO"m
any which the bridge company lias heretOfore
been willing to concede.

"Fourth, the C.P.R. has reached its pres-
ent capacity for handling the considerabîe
tonnage which you were able to take careOf

last winter as the result of years o ral e
work, & is the grovth of time. To cast "Po
the I.C.R. the responsibility of hiandling 200"
ooo tons of additional freight beyond its
ordinary business during the approachinig
winter, & to do which you wotild binid u o
undertake in a manner satisfactory tOshl
pers, is such a large prohlem thjat 0 10" ths
would be required of vigorous preparatiOfl -t

justify us in assuming it. Our present .OC,
motive & car equipment is really not suffi cient
to handle the ordinary business which nlw
comes to us, & 1 have been making stretnuoOç
efforts to increase our capacity for the Pur
pose of this normal business. i have had n.
parliamentary authority to incur expense, t ul
year to make up such a burden as '0ou WOl d
suggest we miglit assume. I quite undstî

MICA BOILER AND PIPE COVERINO.
Used after exhaustive competitive tests by the

BRITISH ADMIRALTY on H. M. THE QUEEN'S YACHT.

The followlng Rallways use It extensively:

C. P. Ry., M. C. Ry., L. E. and D. R. Ry., and C. O. Ry. in CANADA.
G. E. Ry., G. C. Ry., S. E. Ry., and L. & Y. Ry., in ENOLAND.

For full particulars, prices, etc., apply to the Company's Head Office in Canada.

The Mica Boiler Coveriqg Co., Limited, 86-92 Ann St.,_MonreaI./
- -as__ _ __ _ __ _et___ _
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that in the matter of cars you wouid no doubt
be willing to furnish these on the usuai car
tiileage terms, but we would require a num-
ber of additional locomotives, besides secur-

ing sufficient & organized staff to bandie
business.

&"4Fiftb, there wouid stili remain the making
&concluding of arrangements with shipping

cOmpanjes for the ocean transport of this
traffic, & you would realize as fuiiy as the
traffic officers of the I.C.R. do, the impos-
sibility of effccting sucb arrangement on 12 or
15,days' notice.
o"Sixth, 1 have assumned that you propose

t hand us over ail the export traffic you can
lecurc. Possibly 1 may be in error in this, &
iF I am, there is the more reason for cour com-
îflg to an explicit understanding upon this ques-
tion,~ wbich caîi only be arrived at after nîuch
thought & discussion. In your letter to me
Of the 3rd, you speak of your being under the
nlecessity of discontinuing export business
from St. John ' in the manner& to the extent
YOu have hereto-
fore carried on
that business.'
Ihere is here- an
'fllPlied reserva-tion, if notian ex-
Press olle, that
Part of the busi-
nless yon wouid
retain. We wonld
naituraily have to
oliscuss between
Us what is the
Portion oftbis busi-

neyou contemn-
Plate reserving for
YOur Co. Export
business consists
OF variouîs classes,
8onle of wbich are
better paying tlîan
Otiers' & it is oniv
when' the generai
traffic includes
both, the iess prof-
'table & the more
Profitable, that
atVeratge results
are obtained
Whl"icb mnake it
1 a8sible for the

raî.yto trans-
ýtet the business.
""Ou wouid be the
flrs't to acknow-
leodge thata~n offer

101lisof theunu-
lirofitabît. husi-

n 5,whiie yeni FIGURE 6.-A TYPIC,
retainthtbiprofit.
atbîepcrtiý),ncotîîd The split f..
"Ot be entertain-
e'J & would îlot be in accordance with ither
the letter or spirit of the suggestion that wve
%hotld get your export traffic on the same
the'% as is provided for in our agreement with
teG.T. R. Ail the above considerations, it

'fPpears to me, can only point to one conclu-
ion. viz., that your Co. should have decided

rnOnths ago what you intiînate now you have
oleided, that the relations of the Government
'a lvay with your Co. render it necessary for
YOu to witbdraw from tle export business at
S t. Johîn. If sncb is really your present view,
the conclusion wiil have likely forced itseif

yon mo nontlis ago, & wlîen you did s0 de-
eide it would have been better to have at
0 nlenmade sncb a proposition to us as is con-
ta ined in your letter of the 3rd. Had that
been done, we could then have debatcd the
%'hOle question with you, doubtlcss have come
to a conclusion upon it, procured the neces-
SarY Parliamentary authority, have increased
n'Ir equipment & got into a shape in which we
eould have undertaken the business.

" Upon the wbole, & treating your pro-

posai seriousiy, I would suggest that you
continue the export business this winter as
usuai, & I will be prepared during the comn-
ing season to take your proposition up & make
an honest effort to come to an agreement
upon fair & reasonabie terms."

MR. SHAUGHNESSV TO MR. BLAIR, SEP. 21.

"VYour letter of the 16th, from St. Stephen,
iin repiy to mine Of Sep. 3, oniy reached me
late Wednesday afternoon, &, tberefore, I
was unabie to reply before ieaving for the
west yesterday morning. There was nothing
equivocai in our proposition ; ail of our con-
troiied export traffic was distinctiy specified,
s0 that there was no ground for your appar-
ent apprebension that the more profitable
business migbt be diverted by us. The junc-
tion point mentioned in your agreement with
the G.T.R. is Montreai, and not St. Rosalie ;
hence, in submitting our proposition I named
Montreai as the point of interchange in order
that we might be in exact conformity with the

AL SNOW-SHED ON THE CANADIAN PACIFIC RAILW

*éces & deflectors are seen on the mountain-side ti

G.T.R. agreement. A careful analysis ot
your agreement with the G. T. R. discioses
nothing in tie nature of a limit to the amount
of export traffic wiiich tiîat Co. is at liberty
to baud to the I.C.R. On the contrary, it is
clearly their privilege to give the I.C.R. their
entire export trafic, or any portion of it,
without notice. We arewarranted in assum-
ing that the Government wouid not have en-
tered into a contract of this character with a
company wbose winter export tonnage is, if
anything, greater than our own, wit bout bav-
ing made the neccssary preparations to
bandle the business. Aithougb the G.T.R.
Co. may hoid this priviiege in reserve, you
wili probabiy find upon inquiry that, witb its
shorter line to Portland & its excellent facili-
tics, it wvill continue to send its business to
tbat port, & the I.C.R. is offered our business
instead on precisely the same terms. I can
quite understand that if tbe G.T.R. were de-
iivering its expert business, or any consider-
able portion of it, to the I.C.R.,the additional
trafic coming fromn the C. P. R. migbt overtax

the I.C.R. facilities, but it is not easy to see
why this sbouid be the case under existing
conditions. Although neariy two months
will elapse before the winter exports com-
mence to move, it might have been more con-
venient for ail parties if earlier notice could
have been given, but in view of our earnest
endeavors during the past two years to secure
a settlement of the several traffic questions in
dispute between the Government raiiway sys-
tem & this Co., you wiil, I am sure, absolve
us from any responsibility whatever for the
delay." _______

MainIy About People.

Mrs. C. R. Hosmer & family have returned
to Montreal from St. Andrews, N.B.

Mrs. C. M. Hays, of Montreal, has been
spending a few weeks at Cushing's Island,
Me.

Mrs. Sutherland Taylor has returned to
Montreai after a
trip to the Lower
St. Lawrence.

MIrs. T. G.
Shaughnessy lbas
returned to Mont-
reai after spend-
ing the summer
at St. Andrews,
N. B.

Mrs. A. Piers,
&the Misses Piers

of Montreai spent
the summer at the
Cascade House,
Little Metis, Que.

The family of J.
W. Loud, Freigbt
Traffic Manager
of tbe G. T'. R.,
spent the sommner
on the Maine
coast.

W. Apps, Mas-
ter Car Builder of
the C. P. R., &
Mrs. Apps, sailed
lroin Montreal,
Aug, 15. for a
visit to Engiand.

Mrs. C. F. Sise
& Miss Sise have
returned to Mont-
real after spend-
ing tbe summier at
t ie Algonquin, St.

VAY. (SEE PG. 259.) Andrews, N.B.
Shirley Deni-

ýo the right. son, of the C. P. R.
Solicitors' Office,

Toronto, was married at Bowmanville, Ont.,
Sept. 5, to Miss M. B. Fairbairti.

C. S. Lee, Generai Passenger Agent of the
Lehigb Valley Ry., spent a portion of Aug. iin
the Muskoka Lakes & the Lake of Bays dis-
trict.

Mrs. P. A. Peterson & the Misses Pet ersoiî
have returned to Montreai after spending the
summer at the Manoir Richelieu, Murray
Bay, Que.

President Shaughnessy ieft Montreai Sep).
20 on an inspection tour of the C. P. R. main
uine & branches betwen Montreai & the Paci-
fic Coast.

J. 1). Fiower, of New York, who died at
Prout's Ncck, Me., in Aug., from paralysis,
was Vice-President of the Kingston & Peni-
broke Ry.

G. R. Joughins, Mechanicai Superintcn-
dent of the I.C.R., who is visiting in Europe,
is expectcd back at Moncton, N.B., about the
middle of Oct.
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L. A. Lovett, barrister, of Liverpool, N.S.,
was înarried at Kentviiie, N.S., Aug. 15, to
Miss E. B. Gifkins, daughter of the General
Manager of the Dominion Atlantic Rv.

W. Phliips is reported to have resigned the
managership) of the Niagara Falts Park &
River Ry. lus namie is nmentioned in conîîec-
tion -nitb the management of the Wýlinnipeg
Electric St. Ry.

J. WV. Hickson, eldest sont of the late Sir
J os. Hicksoîî, formerly General Manager of
the G.T.R., wio lias been stutdvýing ini Gem-
many the iast year, has taken the degree of
Phi.D. witb bonors.

H. T. Smith, Advertising & Claimns Agent
of the London St. Ry. Co., recently receîved
the medai granted iîuîi for his participation ini
repelling the Feniani Raid in i1866. He served
ini the St. John, N. B., voluniteers.

A. C. Curry, New Brunswick agent of thie
D)ominion Atlantic Ry., who resigned recently
to go into life assurance business, wvas, on
leaving, presented witlb a gold-beaded canie
by the office staff in St. John, N.B.

H. Ledyard, of Detroit, eldest son of Presi-
dent Ledyard, of the Michigan Centrai Ry.,
was married at H-amilton, Ont., Sel). 5, to
Miss M. A. M. Hendrie, fifth daugbter of WV.
Ilendrie, G.T.R. cartage contractor.

D. W. Beatty, Chief Clerk of the Freight
Claimis Iepartmient of the G.T.R., was e-
cently preseîîted by the menîbers of the staff
with a dressing case & a gold-mounted walk-
ing stick, on ending bis service with the Co.

G. B. Rceve, ex-General Trafflc Manager
of the G.T.R., writes the RAILWAV & SHIt'-
P1NG WORLI) front La Pomelo Rancho, La
Mirada, Cal.:- Allow me to compliment you
on tbe advancemient & growing importance of
your publication.-

E. A. Cunninghami, who recently resigned
the chief clerksbip of the C.P.R. Stores De-
partmnent, Montreal, wvas, on leaving, present-
ed witbi a gold watcb by fellow-employes of
tbe departmient, & with an addmess & locket
fronitbe formien of tbe locomotive sbop.

R. J. Smitb, heretofore District Freight &
Passenger Agent of the Great Northern Ry.,
(U.S.A.> a> Winnipeg, has been appointed
District Passenger Agent at Pittsburg, Pa.
G. C. Jones lias heemi appointed Acting Dis-
t rict Freiglit & Passenger Agent at Winnipeg.

R. H. Ingraîn, Treasurer of the Central
Vermiont Ry., felI off the str. Bobiemian just
after it passed under the C.P.R. bridge at

Lachiine, Que., on Sel). 3, having leaned too
far over tbe railing. He .vas rescued by three
Indians wbo put off from Caugbnawaga in a
canoe.

Sir WVin. Van Homne, in an interview in
Montreal carly in Sept., said tbere ivas no
trutb in the rumnor that lie intended to entîrely
sever bis connection witb tbe Comnpany. " h
is the oid rumnor," said Sir Xilliami witb a
laugb, ''and it is bardlv vorth contradictinig.
I tbink 1 will be connected witb the C.P.R.
for some time longer.'

Geo. Irving, wvbo died at Montreal Aug. 28,
aged 78, of pneumonia, came to Montreal
somne 40 years ago froni Scotland, & was 33
years ini the service of tbe G.T.R., retiring in
1897. After bie came to Canada lie inaugu-
rated & practically owned the Adirondack &
St. Lawrence Ry., wbicb was afterw~ards sold
to tbe G.T. R. He was tben appointed Pay-
niaster of tbe G.T.R.

Members of the Brotberbood of Railway
Trainniien of America on the C. P.R. bave
been notified that M. Fitzgerald lias resigned
the chairmanship of tbe joint protective board
& tbat T. G. MýcManianion, of Ruby Creek,
B.C., the Secretamy of the Committee, will
perform the duties of Chairman until arrange-
ments can be made for the memnhers of the
joint protective board to nîcet & elect a per-
manent Chairmnan & a Secretary.

E. B. Osier, of the C. P. R. directorate, bas
been on a visit to Great Britain, cbiefly witb
the object of sitting for bis portrait to Sir (;eo.
Reid, the President of the Royal Scottisbi
Academy. Sir George ivas connîiissioned
by the North of Scotiand Canadiani Mort-
gage Co., of Aberdeen to paint a fll-length
portrait of Mr. Osier, for presentation to
Mrs. Osier, witb a view of commemorating a
connection witlî Mm. Osiers firni for 20 years
whicb lias permitted the payment of dividends
of îo%/, while at the same time a reserve fund
of £9o,ooo bas been accumulated against a
paid-up capital of £î5o,ooo. The portrait is
regarded as ranking witb the bes> of Sir
Geo. Reid's works.

Capt. P. J. Larkin died at St. Catbarines,
Ont., Aîîg. 31, aged 71, of cancer of the
throat, after 8 months' illness. He wvas a
native of Galway, Ireland, & came to Canada
with bis parents in 1837. For 14 years he lived
in Toronto, & then went to St. Catharines.
He sailcd the lakes for many years, & was
known in evemy port. When be etired from
that sphere lie was possessed of a handsonîe

competency. In 1875 he undertook a large
contract on section i of the Welland Canal,
which be carried out successfuliy. The finri'
of Larkin, Connolly & Co., was afterward,
fommed, & the work of constructing the gravirig
dock & barbor works at Quebec wvas secured.
Tbe graving dock at Esquimait, buiit in 1886 9
was anotiier contract wbich feul to tbis firli
Capt. Larkin also buîlt portions of the Ontario
& Quebec division of theC. P.R. & the Esquî
niait & Nanaimo & Sbuswap & Okaflagan"
raiiways iii B. C. For the past tbmee yeam§
tbe fimm cof Lamkin & Sangster has been efl
gaged omi a large contract on the St. LaW'

e,îce canaIs at Iroquois, Ont.

C. 1P. Hunting ton, President of the Souther'
Pacific Ry., died in tbe Adirondacks, N-V
Aug. 14. His railway career inay be said to
have begumi in 1861 ith the inception of tbe

planis to build tbe Central Pacific R.R.,' & 40
yeams after, at the tinie of bis deatb, he
wvas the executive bead of railwvay uines I'l
volvimîg over 8,ooo miles of road & of stea"nX-
slîip interests connecting the continients of
Asia & America, & leading the coastWîse
trafflc of the American Cpttinent. le
was also the oiginatur & chief adviser il'
many otiier transportation interests. Tbe
story of the construction of the Central Pacîfic
by Mm. Huntington & bis associatel,-HOP'
kins, Sanford & Crocker--& the diffclct'esd
which tbey overcaîne, are a faniliar part Of
Aniericami histomy. Aftem thle conipietil of
tue trams-continental railway the developlîîCî't

of tbe Pacific Coast states was uîidertakefl &
the Southemi Pacific uine was extended nortb-
ward to Portland & soutb to Los Atigelest
tlîrough New Mexico & Texas ta New OrleaI'"
& Galveston & into Mexico. oecil
steamship uines on the Atlantic & Paciflc a

5

auxiliamies to the railway systeni were cre'ated-
Iii ail tiiese developments the prevaililîg "0'
tive force was the genius for construction &
comîbination of Mr. Huntiîîgton. Ini 869, he

acquired control of the Chesapea ke & Ohiîo
R.R., wvhich wvas extended & its termlinal at
Newport News enlarged & equipped.Tb
great shipyard at the latter poinît is als

0 a
produet of bis foresight & ene gy. EverY
wbeel & stroke of commerce tbrougbhout the
great Southerri Pacific systemi of railway

5 
e

steanîship unmes was stopped for seven mlinutes4
during bis funeral in New York. At the ect
monment when the dlock struck 1 1 in New
York every bammer in ail the slîops ceas;d
clanging, engines paused upon the rails,&
steaniships floated lifelessly upon the .vatel.

i
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RAILWAY APPOINTMENTS, Etc.

Aigoîna Central.-Press items state that
T.Willianms, lately of the Bank of Toronto,

London, has been appointed Paynîaster of
this line, & that H. Dreany, for several years
a passenger conductor on the Sault Ste. Marie
branch of the C.P.R., has been appoinîed
General Agent of the A.C.R. at Michipicoton.

Boston & 3Matne.-W. J. Hobbs has been
appointed Comptroller & General Audtitor,
With immediate charge of the treasury & ac-
£Ounting departments. J. W. Richards has
been appointed Assistant General Audilor.
M. T. Donovan has been appointed Freight-
Traffic Manager, &
A. S. Crane has
been appointed Ex-
Port Freight Traffic
Manager, both re-
Porîing directly to
the Second Vice-
President. Ah with
Offices in the Union
Station, Boston. F.
O. Meicher bas
been appointed Su-
Perintendent of the
Fitchburg Division,
'ith office at Bos-
Ion. M. P. Snyder
has been appointed
Assistant Superin-
tendent, with office
at Mechanicvlile, N.
Y, & E. A. Smith
Assistant Superiîî-
tenden~t, with office
at Boston. C. C.
Rinehart bas been
appointed Assistant
SuPerintendent of
the White Moun-
tains Division, with
headquarters at
Woocîsviîîe, N. H.
Thie B. & M. R. hav-
Ing leased the Fitch-
bu rg R. R., & A. H.
Harris, fornmer gen-
eral Canadian traf-
fic agent of the
Feitchburg at Mont-
real, having resign-
ed, hereafter al
business in connec-
lion with that office
Will be hiandled hy
A.ý Lalonde, Cana-
dian passenger &
freight agent of the
R . & M. R., with
Office at 138 St.
James Street, Mont-
real.

Canadian Pacifie.
-The newly ap-
Pointed Land Com-
alýissioner, F. T.
Griffin, has ap-
Pointed J. L. Doupe FIGURE 7.-STONV CREI
Assistant Land

Commissioner, as
foreshadowed in our
lasI issue. Mr. Doupe bas been Chief Sur-
veyor of the Land Departinent for a number
Of years.

J. Hennesy has heen appoinîed Roadmaster
Quebec Section, with headquarters at Three
Rivers, Que.

N. Delaire has been appointed acting Road-
n'aster Montreal TerminaIs, with headquar-
ters at Montreal.

P. Houston fias been appointed Roadmias-
ter M. & O. Section, with headquarîers ai
Ottawa.

R. Clarke bas been appointed acting Road-
n'aster North Bay Section, with headquarters
dlt Matawa, Ont.

Centrai Vernont.-J. E. Toohey having
resigned, J. A. Sheedy has been appointcd
Superintendent of Bridges & Buildings.
Office at St. Albans, Vt.

Grand Trruntk.--G. C. Jones, heretofore
Superintendent of the Middle Division aI To-
ronto, has been appointed Superintendent of
the Eastern Division aI Montreal, succeeding
J. M. Herbert, who resigned to enter the ser-
vice of the Missouri Pacific Ry.

F. W. Egan, hieretofore Assistant Superin.
tendent of the mniddle division at London,
has been appointed Superintendent of the
iniddle division, succeeding G. C. Jones,
transferred.

;EK BRIDGE, ROGERS' PASS, CANADIAN PACIFIC RA

Heiglît, 300 feet ; span, 336 feet.

A. S. Begg, heretofore Superintendent of
the St. Clair Tunnel & terminais, has been ap-
pointed Assistant Superintendent of the mid-
dle division at London, succeeding F. W.
Egan.

C. S. Cunninghîam, heretofore Trainmnaster
at Battle Creek, Mich., has been appointed
Superintendent of St. Clair tunnel & terminais,
enîbracing Port Huron tunnel & city, & Fort
Gratiot yards, in Michigan ; also Sarnia tun-
nel & city, & Point Edward yards in Ontario;
& has assumned the duties of Agent aI Port
Huron tunnel, vice A. S. Begg, transferred.
Office at Port Huron Tunnel.

J. McKeown has been appointed roadmas-

ter of the 4 th & 5 th districts, at Point St.
Charles, Montreal, succceding G. Becking-
hami, resigned.

Intrcolotil.-N. L. Rand hias been ap-
pointed acting forem;în of engines frorn Cam-
phellton East. J. Mlurphy lias been appointed
to a sirnilar position froin Carnpbellton West.

Kootenayi lwy & Navigation ('o.-A.
M. Thomnas has beeîî appointed Auditor of the
Co. 's line between Bonners Ferry, Idaho, &
Kuskonook, B.C.

311elïlgan Centratl.-S. H1. Palmer lias been
appointed Canadian Passenger Agent at St.
Thomas, Ont.

Northiern iPalifl.-W. G. Pearce, Assist-
ant General Super-
intendent of the N.
P". & Assistant Gen-
ýýral Manager of the
Seattle & Interna-
tional, lias been ap-
pointed Assistant to
the President of the
N.P., at Tacomia,
Wash.

Quebec Sonthertn.
-President H. A.
Hodge issued the
following circular
at Rutland, Vt.,
Sep. i : "Effective
this date, the Que-
bec Southern Ry.
Co. assumes the
control & manage-
nient of the East
Richelieu Valley R.
R. & the United
Counties Ry. of
Canada, witlî oper-
ating headquarters
at St. Hyacinth,
Qune. Officers, ag-
ents & aIl other
employes of the
United Couinti:es
Ry. will performn the
duties of their re-
spective positions in
the service of the
Q uebec Southcrn
Ry. Co., froin the
above date. F. 1).
White, Vice-Presi-
dent, will perform
the duties of Gen-
eral Manager."

Ruttand. -A. H.
Harris, formerly of

Ný the G.T.R., later in
the I.C.R. service,
& latterly with the
Fitchburg Ry., lias
been appointed
Canadian Traffle
Agent of the Rut-
land, at 141 St.
James St., Mont-
real. He bas been
placed in immediate

AILWAY. (SEE PG. 25. charge of matters
in Canada & agents
in Canada are to
report to him.

Rutland.Ogdeiiaburg & Lake Chaniflain.
-C. L. Pierce, General Superintendent of
these Companies, died at Rutland, Vt., Aug.
6, i 9 oo. C. B. Hibbard will performi the
duties of General Superintendent pro tempore,
& correspondence relating to matters of that
department should be addressed to him. Mr.
Hibbard continues in the position of General
Passenger Agent.

Grabbenheimer (injured in a railway wreck,
-Oh, toctor, toctor ! Viii I recover ? Sur-
geon Oh, yes ! Grabbenheimer (greatly
relieved)-Aboudt how mooch, do you t'ink ?
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CURRIENT TOPICS.

T'he Newfountiland Rnlilway.
lThe general elecîjons which will be held ini

Newfoundland on Nov. 8, wilI have especial
interest froiti the fact that the railway con-
tract with R. G. Reid will be the principal is-
sue. The present Bond Governnîent favors
the repeal or radical amendinent of the con-
tract, & refuses to allow Mr, Reid to transfer
his interests thereunder to a limited liability
cornpany, while the opposition endorses the
contract ini its entirety. A very complete
statemient of the whole affair wvas published in
our July issue, page 204.

Slîillar Naines for Ilailway ('onpan les.
The Dominion Parliament last session in-

corporated the South Shore Line Ry. Co. to
acquire the property of the Shore Line Ry.
Co. ini New Brunswick & to extend it. Tihis
is likely 10 iead to confusion as the South
Shore Ry. Co., running froin Sorel bo St.
Lambert, Que., was already in existence.
There is altogether too close a similarity be-
tween the naines of these two companies, &
the officiais who have charge of the railway
legislation at Ottawa should point out cases
of this sort 10 the railway committees of Par-
liament with a view to securing a change of
naine where such mtay be necessary 10 pre-
vent confusion.
Rà%llway Operattng Ruies.

As wilI be seen by reference to the Act to
antend the Railway Act, which was given it full
iin our last issue, the mneasure as passed by Par-
liament differs very malerially froin the ori-
ginal forin in which il was introduced by the
Minister of Railways, & has been changed 10
meet the objections urged in our April issue.
We then particularly drew attention to the
clause which proposed to empower the Rail-
ways Contmitîee of the Privy Council bo
ntake rudes for the operating of the rail-
wvays which should supersede the rules
of the railway companies where lhey differed
terefroin. This proposed clause was entire-

ly struck out, as we suggested, & an amend-
mentt made 10 section 217 Of the act, which
nierely extends the power of the Governor-in-
Counicil in regard 10 the sanctioning of the
operating rules.
Sunday Cars at St. John, N.B.

The efforts of the Sad Suîtday Society at
St. John, N.B., 10 stop the running of electric
cars on Sundays have not met with success.
The St. John Railway Co. operates an elec-

tric lighting plant as well as the railway, &
gave il 10 be clearly uîtdersîood Ihat if ils
railwvay employes were stopped froin operat-
ing the cars on Sundays, the employes in lte
electric lighting deparîment would also have
10 stop work, which would have practically
put the city in darkness after ridîtight on
Saturday & unlil midnighît on Suîtday
nighîts. Howcver, this perfectly defeîtsi-
ble ineasure did not become necessary, as
lte cases instiluted by the Society before
the Police Magistrale were disinissed. Coun-
sel for the Co. contended that il was exempt
under section 6 of the Sabbatlt Observance
Act, which provides that thie Act shaîl not ap-
ply bo persons conveying travellers, & also
contended Ihat persons doing " a Sabbath
day's journey," or 2,000 paces, about a quar-
ter of a mile, were travellers.
The C.P.R. Land Departinent.

Mr. Hamilton, who has just retired froin
the C.P.R. service, after being in il for 19
years, first as Surveyor & Engineer in the
Land Deparînient, lhen as Assistant Land
Coîniissioner, & for the past 12 years as
Lantd Coinmissioner, has been a inost valu-
able officer of the Co. Nearly aIl the Co.'s
townsites froni Fort William 10 the Pacific
coast were surveyed by hiju. He had charge
of the Co. s land office at Vancouver when
that city was founded, & for several years he
took an active part in ils civic affairs, & later
he successfully adininistered the enorntous
business of the Land Deparîment, wilh a do-
main larger than many priîtcipalities. In pro-
moting Mr. Grifin 10 succeed hum the manage-
menîhas recognized faithful & efficient service,
Mr. Griffin having been connected with the
Land Departinent for 17 years, for the past 9
of which he has been Assistant Contmissioner.
He is eminently quaiified for lte position, &
his appoinlînent wiIl be exceedingly popular
lhroughouî the West, where his dulies will lie.
C.P.R. Finances.

The Railway Times, of Londont, Eng., in
referring t0 the change aI the end of the C.
P. R.s fiscal year, from Dec. 3i10 oJune 30,
says there is really no reason why this Co.
should not ittake up ils accounîs every half-year
as the G.T. R. & most other raiiway companies
do. lThe limes, no doubt, refers t0 the Eng-
lish practice, but il must be aware that yearly
accounîs, & nol half-yearly ones, are usual on
this continent. We do not see that the mak-
ing up of accounts half-yearly would be of
any benefit 10 the shareholders, while il would
entail more expense on the company. Yearly

accounits & yearly mieelings are quite enntiglî,
& accounîts made up for a ful year are nui-b
more easy of cont parison than ltalf-yearlY
oîtes.

The Timies refers 10 wvhat it calîs lte " va-
garies " ot'C. P. R. finantce, & thinks there are
visionts of mtore stock bo be issued sltorlY
Should sucli an issue be made, il will undoublt
edly be based on sufficient reasons. An ex-
panding properly such as the C.l.R *' which
is contanîly opening up îîewv terriloryq
wvhiclh lias cîtorutous districts to deveiop West
of Lake Superior, cannot be expected 10 kee4'
ils capital accotaitl staioîîary. If il did Othte,
roads would soon pass il. Judging by the
Co. 's past expeîtditîîres, aîty addi tional capital
laid out iit tiis way wîll yield good returus, e
will it lii aty way imtpair lte original sectit-itY»

TIhe Greatest Railway Mhteage.

In our July issue we pointed ont ltaI the C.
P.R. then had îo,oî8 ntiles of hune, which has
since beeît increased bo 10,035 miles. ln a
recent article on the leading raiîway systeniîs
of Amnerica, the Scientific Amierican conceded
the io,oî8 miles, but placed Iwo other lines
ahead of il, claiming thatt lite largest aggregCga
lion controîied by any onte coinpany is thal
the New York Central, which bItaIs 10,410,
that the Pennsylvania systein contes next W,îhl

10,392 utiles. Ihese figures are cerlailtîy
erroneous. lThe August issue of the OfciaI
Guide shows that the New York C.enitral ba
but 2,924 mtiles, whichl includes the Ws
Shore 495 & the Wallkill ValIeY 33 miles' al-s0
trackage over 79 ntiles. On the saine author-
ily the Pennsylvania systein co mprises 4,233
miles, wvhich includes 38 mtiles of lte N.X. e
Long Branch, & te Penuisylvania Lines wvest

of Pittsbtîrg comprise 2,865, inclLiding 90
miles of lrack operaled joiîîtîy, a total of 7,-
o98 mtiles. Iu the article referred 10 ifl t*
J uly issue we only credited lte Peiunsyllania
witht 4,233 miles, having oinitîed te lines
west of Piîtsburg. W'e should like 10 kfloW
how the Scientific American a rrived aI the
mileage il accords lte New York Central &
the Peinusylvainia. The figures we lta%,e qîotd
froin the Officiai Guide are furnished by fi
cials of the two companies mientioned & ai-e
no doubt reiable. Againi, the Scicittifi flere'-
can credits lte Southern Pacific witlt over 9,'
000 miles, but il only has 7,313, & il gIveste
Union Pacifie as 5,,584, while the aclual [ni'*eage
15 3,031, including 75 miles operated jOu"1ll)
Il credils the Norîherui Pacifice ith 5,449,'b
the actual mileage is 4,993, includiîtg 39.itles
operated joinlly, & 5 miles of trackage riglits

Haliburton Lumber
LIMITED.
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FIGURE 8.- HYDRAULIC FILLING ON THE C.P.R. AT MOUNTAIN CREEK, B.C. (SEE PAGE 261.

\Ve cannot understand this series of mistakes
in a publication so well informed as the Scien-
tifie- American usually is. However, the fact
remains that the C.P.R. has the greatest
mileage, & that it is the only railway which
has passed the io,ooo mark.

Canvassing for Passengers & Baggage.

The case of the Queen vs. the Verral Trans-
fer Co., recently decided in Toronto, is of
considerable importance to transportation
companies. A by-law of the Police Commis-
sioners of the City of Toronto, amongst other
things, provides that, " No person licensed or
authorized under this by-law shall employ or
allow any runner or other person to assist or
act in concert with him in obtaining any pas-
senger or baggage at any of the stands, rail-
Wvay stations, steamboat landings or elsewhere
In the said City." Some ofthe private cabmen
Complained to the Commissioners that the
Verrai Co. was violating the provisions of
this by-law by canvassing for cab business,
at what is known as the "Exit " at the Union
Station. As the result of this complaint a
Prosecution was instituted by the police
against G. W. Verrat, the Manager of the Co.,
for employing a runner to assist him in ob-
taining passengers at the station. The de-
fendant contended that the Union Station was
private property, & did not come within the
terms of the by-law. The Magistrate, how-
ever, decided that the exit from the station
was within the terms of the by-law, & as the
canvassing was admitted he imposed a fine
of $5 & costs. This conviction was appealed
against, & came on for hearing in the Queen's
Bench division of the High Court of Justice,
before Judges Falconbridge & Street, who
dismissed the appeal without going into the
nerits of the case, apparently holding that it
Was a question of fact for the magistrate to
decide whether the exit was or was not a
Place within the meaning of the by-law, &
they would not review his decision. The re-
sult is that the conviction stands, & the Ver-
ral Co., or rather its successor, The Cana-
dian Transfer Co., Ltd., cannot lawfully can-
vass passengers at the Union Station. This
decision does not, of course, interfere with
the right of the Co. to canvass on the trains,
which remains the same as before. As this
decision practically deprives transportation
companies of the control of their own oro-

perty, & is a serious interference with private
rights, it is safe to assume that it will not be
readily tolerated. If necessary an attempt
should be made to secure an amendment to
the Municipal Act to remedy the wrong.

Chicago & G.T. Finances.

A Chicago despatch of Sept. 18 says:-
Judge Swan, of the U.S. Court, has granted
a decree of foreclosure & sale of the C. &
G.T.R., a part of the G.T.R. system, under
the ist mortgage covering the property of
the Co. The complainants in the action are
the Mercantile Trust Co., of New York. The
ist mortgage was given April io, i88o, to
secure an issue of $6,ooo,ooo of bonds bear-
ing 6% interest. John Bell, of Belleville, Ont.,
Solicitor for the G.T.R. Co. of Canada, & E.
W. Meddaugh, of Detroit, were the trustees,
but they resigned, & were succeeded by the
Mercantile
Trust Co.,
complainants
in the pres-
ent suit. On
Jan. 18, 1882,
a 2nd mort-
gage was
given to se-
cure a furth-
er issue of
$6,ooo,ooo
bonds bear-
ing interest
at 5%, & on
April 13,
1893, a 3rd
m o r t g a g e
was given to
secure the
same amount
of bonds at
the same in-
terest. The
decree was
granted by
consent of all
parties to the
suit. It is
found that
the C. & G. FIGURE 9 .- GRAVEL BE
T.R. Co. is

indebted in large sums over & above the three
mortgages, & that the property, franchises &
rights of the Co. should be sold without
delay. The amount due on the ist mort-
gage, with interest, is now nearly $6,ooo,ooo.
The amount due is ordered to be paid within
îo days, or in default all the property of the
C. & G.T.R. Co. in Michigan, Indiana, & Illi-
nois, is to be sold at Port Huron by public
auction. By request of all parties to the suit,
W. S. Harsha, clerk of the U. S. Circuit
court, is appointed special master Commis-
sioner to conduct the sale.

AN EX-PRESIDENT HEARD FROM.

The Financial News, London, Eng., says:
-" We have received a copy of the corres-
pondence which has passed between Sir
Henry Tyler & Sir Rivers Wilson, with re-
gard to the reorganization of the mortgage
bonds of the C. & G.T.R. Sir Henry, in a
letter to the Secretary of the G.T.R., refers
to the 'discreditable character of the whole
business.' To this Sir Charles replied: ' I
cannot allow such an imputation on the Board
of Directors of the G.T.R., & on myself, as
their President, to pass without notice & pro-
test.' Sir Henry rejoins that he is unable to
withdraw the words, 'discreditable charac-
ter,' with regard to the recent dealings with
the mortgage bonds of the C. & G.T.R. Co.;
explains his reasons at great length, & con-
cludes by stating, 'You would, I apprehend,
ha've no difficulty whatever in dealing fairly
on the basis of an exchange of 4% debenture
stock with the Amsterdam & English Com-
mittee whom you have apparently forced into
an unhappy compromise. You might thus re-
store the good feeling, now so ruthlessly dis-
turbed, which would be so valuable to you in
the future, & would enable you to obtain on
easier terms all further capital required for
the G.T.R. system, including its connection
-to the value of which you have testified at
public meetings-the C. & G.T.R.' To this,
Sir Rivers, in response, declined to enter upon
a discussion of the various points which had
been raised by Sir Henry. The reply of Sir
Henry to this communication, states: 'As
you add that the scheme I condemn is "fram-
ed in the interest alike of the C. & G.T.R., &
of the G.T.R," I am compelled to reply that
no scheme which is founded on distinct repu-
diation can be to the interest of any com-
pany. The dislinct repudiation of an obliga-
tion solemnly entered into & printed on every
2nd mortgage C. & G.T.R. bond -acted upon

D AND MONITOR, MOUNTAIN CREEK, B.C.
(SEE PAGE 261.)
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for 18 years, & due to he fulflled for 22 years
niore-by means of what I mnay call a niere
trick offoreclostire, fully justifies nie ini applv-
îîîg the terni dise,,reditable-or, t o use yourl
own synonymi, dishonorable-to the President
.& the hoard so unnecessarilv engagoI ini car-
rviiîg it into effect.'

C.P.R. Earnings Expenses.

Gross earîîings, working expelises, net
profits andi increases or decreases over i()
from Jan, i , i1900

Increa-e or
Earnings. Expenses. Net Profits. l>ecrease.

1an.$ ' 5 2,07 1 .i. $ 1,4
6

0,501-71 $ 69 9-509-.il' $ 74,035,75 1Feh.. 1.954,ç)8-. '3I,5.4 622,732-.5 23-030.77-
Mar. 2.294,786.97 1-495,685-73 799101-24 2),794.,'
AllI.. 2,4q[-194 47 1,.464, à26-8 S 1,027,067.t- 106,764-1 iNI.î 2()()-,897.8s .8327.21079.67(1-49 46,9! i.8814
jtlne. 2,175Q-

7
3 1 554,954-9 i 1,057,80

5
-62 34-74,5-421-

juIlY- 2,47i,i6
9 .6 4  1,586,79,5.74 884-373.90 88,587,73

$6618S9675 10-îo476,('468c) $6. 162320. 1$67 10.89
+- iicrease. l)ecre;ise.
Approxiinate earniiîgs fori-.ug. $2, 569,o00,

against $-2,429,000, in Atig. 1899. Ilicrease
$140.000.

FHALF-l'EAR1.Y DIV1DEND.

TFli directors have declared dividenis of

2 on the preference stock, & 2,14- on the
commnon stock, for the 2 year ended June
30, payable, Oct. i.

SII4SIDIARV 1.1NES.

1» îLUI Il, Sourt ISIIORE & ATLANTIC-
Approxiniate earnings for .îg $254,440;i-
crease ov'er Aiig., 1899, $8,ý58i.

Net earnings t'or i nioiîths to May j,1
$387,381, against $282,905 lfor corrcsponiîdng
peri ods.

MINERAI, RANGE, IIANCOCK & CALUMET.-
Approxiinate earnings for Aug., $61,84!
increase o,ýer Aug., 1899, $9,523.

MINNEAPOLIS, ST. PAUL & SAUI.T STE.
.NARIE. - .X;proximiate earnings l'or Atîg.,
$326,831 ; decrease from iAug.,18gg, $5i,621.

Net earnings for j nmonths to May 31,
$949,66o, against $559,031i for corresponding
l)eriod.

It is saîd flie C. P. R. lias contracted to hatîl
over its line fromn St. jolun, N. B., to Montreal,
So,ooo tons of Springilil coal during the com-
iîîg winter. Thuis xill be in the nature of an
exIerirnent.

THE ILVPERIAL 011
Highest Awards at the W(

Lubricating, Water W
Paraff i ne

We maniufacture ail grades of ois, greases, soap st(
g-as, machiniery, cylinder oils, &c., aind solicit opportuni
prices anid samples.

Refineries at SARNIA an~
Merchandiaîngr Branches at-.

Halifaix, N.S. Hamilton. Ont. Quebec, Que. London, Ount.
Moutreul, Que. Chaîthaiîm, Ont. Peterboro, Ont.t Kingston, Ont.

GOM
or1d's Fair, Chicaý

'hite Illumi
Wax, Etc,

Canadian Pacific Railway Land SalèS.

Acres. Ainouiît.
1900 1899 1900 1899

Jan ... 1, 486 14;718 $100.857.85i $ 46 41 1.
Feh.. 463 13-747 75,771,19 41îi37i-b"
Mar... 3,[81 24-04,5 97777-79 75,4(x,7(lApril.58,457 .îb.626 981-.775-78 i6.815.84M a .. 6 ,o 5  26 ,.584 214,85 .9 88,928. 0~e c . . 5 7 ,8 1 1 5 4 ,2 2,5 1 8 8 ,7 7 9 .6 4 16 9 : 9 ,*7 1

uY .. 40,715 47,40! 129,481-42 J49 546-41
Aug ... 32,178 35,214 103,480-78 10,705-S"

3P,520 2,52,,56o $-,092,,77 5.54 $",o4i,.34

Girand Trunk Earnings, Expenses, 6:1e

Thte secretarv' lias issuied froîn thie Loild>îîî
office the restilts, subject to audit, of thet
:îccou,îts for the '14' vear ended Jîîne 303,
against wilîih we have plaeed for puLrp)oses of
coluparison t he figures for the cori*.5 jl)oidii1g

Grîîs>reei.... .......... £, ()8,;,20.WVorking eXPeîîSeS ............ 1,2098, 2(X

Net reeeipts ...... ..... .. £8.o
Net revenue cageleS*$

credits............4&),800

Balance of net revenuîe.. . , qS, zoo

12,44 0

491.0

AY, LIMITEDI
go, upon

inating Ois,

ýcks, candles, wool stocks, leather and tanners' ois, fuel
ity to compete against any oil on the market. Write for

7d PETROL3A, CANADA.

Torouito, Ont. Wilinnlpeg, Ma. t. JinN.. Gtîletîli Ot. é
Vacici', J.C. Moitetoji, N-11. Strittford, Onît.
Windsor, Ont.

THE FAIRBANKS COMPANY.

Scales...
1 . Valves, Pipe

3 17 9.97GRADE$

L a geS ftockoTA RT2S T O S la. a12d ed o oolt

TheFairbanks Co., 749 Craig St., Montreal, QueJ
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I)educt-Amontî s payable by
the Co. under trafHic S& other
agreements, Chicago & ...
T. Co .. .. .... £'3(1-400

IDetroit, G.11. & MI. C.... .... 221400 .. 24,91x,

Total deductions........£88, .£.53.7cx)

Surplus for the ý2 year . 1,,16,40( £15. ,()x-
ltil Balan,11ce broLîght from
prevnous ,2 year........ 4. 2() . .3900

Balance available for divi-
dcnd ..... ............... £ i40,.600 .£zs5.90

The above balance adinits of the paynieltt
ot tue fulîl dividend for the 1 year on the 4'/

(j a railte ed stock, & a divi /0fi , o
t lie i st preference stock, leaving abotut £2,000
I o hb carried forward.

'lho following statement of earnings, stîp-
llied fr0111 the Nlontreal office, inchndes the
G.T. t.aad, &thle Detroit, Grand Ilaven

TRAFFIC RECEIFTS OF THIE SYSTEM.

Traffic receipts, July. i to AtIg. 31t
In- IDe-

1900. 1899. crease. crease.
Grand Triiik.... £76q,52.3 £752,64ý5 £16,87 8..
1)., G. il. & M.. -38,66o 41,372 .... 21712

Total ... £808,18.3£794,017 £14,166. .

G.B. Reeve'è California Ranch.

The miany friends of George B. Reeve, ex-
General Traffie Manager of the G.T.R., will
be pleased to see the views of his homne, La,
P'omelo Rancho, La Mirada, Cal., which are
gîven oin page 275. The first view shows the
ranch buildings. Oit the riglit of the view is
thie farnt hiards' house, next to it the long low
building is the engine hotise, then the driving
shed, horse corral, barn, packing bouîse &

littes, & we have already very good connec-
tions by the existing lines."

Compound Decapod for M., St. P. & S.
Ste. Mi. Ry.

The Baldwin Locomotive Works has re-
centlv delivered to the C.P".R.'s subsidiary
line, lte Minneapolis, St. Paul & Sault Ste.
Marie Ry., for service between Minîneapolis
& Pennington, Wis., 165 miles, a compotind
decapod locomotive, illustrations of wvhicli are
given on page 275. lThe ruling grade on that
division is 42 ft. to te mile, 01t3 such grade
being io tmiles long. The nmaximnum grade is
63 ft. per nmile, but it is flot expected to hatil
the full tonnage over that grade without doîîh-
ling. lThe decapod is expected to haul, tvlîen
working contpoutnd, a train weighitîg 2,000

FIGURE 10. - SNOW-SHEDS ON THE C. P. R. IN TIIE SELKIRK MOUNTAINS, B. C. THE WINTER TRACK UNDER COVER;
TUIE OUTER TRACK FOR SUIMMER USE. (SEE PAGE 258.)

& Milwaukee Rys., the earnings of the
Chîic.ago & G.T., whicli is in the hands of
receivers, being onitted:

1900). 1899. Incease. L)ecrease.
JII ... $1.

8
44.4,5

8  
$1.71)9.91.5 $44,,5 .3

*XU9.....2,o88.602 2,004.269 24,333 ....

$.3,.33.o6n $,3,861,214 $68-846 ..
The following figtires are issued fromn the

London, Eniglanid office :

GRAND TRUNK RAILIWAY.
Reventie stateient for JulV:

i>0 899.' Increasc. Decrease.
Grsjreceipt...£360 4x) £350147 £10 253 ..

WVorking expetises. 242.600 23-5.115 7.48,5 ....

Net profit.... ..£i17,8o0 £î15.0,12 £2,768 ..

DIETROIT, GRAND HAVEN & NIILWAUKEF RV.

Revenuie statement for Julv

'1900-. 1890. Increase. I)ecrease.
Gross recepts... £18 00 £-,9-7.4 ... £1,204
WVrkiigexpeil. 1i340 2.811 489

Net profit ... £ S,2oo £ 6,89,1 .... £ 1,693

chicken corral, winding up at the left with
the waler-tower, which contains two tanks of
30,000 gaIs. each.

T1he second view shows Mr. Reeve's resi-
dence, part of the reservoir, with Mrs. Reeve
& the Superintendent of the ranch, S. H.
Druce, sitting oit ils edge, & Mr. Reeve re-
turning froin shootitg, flot empty handed.
The reservoir is of solid cement, & holds 333,-
000 gallonts. The principal producîs of the
ranch are lemons, oranges, grape fruit & wal-
nuts, while in what is termed the home gar-
deit, there are figs, almonds, apples, pears,
plums, quinces, sapodillas, peaches, apricots,
& bernies of aIl kinds.

In answer to a quîestion as to whether the
G.T.R. intended esîablishing an Atlantic
steamship line, General Manager Hays re-
cently said : - It is not advisable, as a rtîle,
for railway colupanies to operate steamship

toits, exclusive of the tender & caboose, on a

4 2-ft. grade.
The total weight in working order is 207,-

210 lbs. & 184,360 lbs. are on 5 pairs of
drivers. The main driving journals are 91
in. it diameter by 12 in. long, & the others
are 85/i x 12 in. The driving wlîeel base is
19 ft. 4 in., the engine wheel base is 28 ft.,
& the length of the engine & tender over aIl is
68 ft. 10 in. The tender loaded weighs 320,-
000 lbs. & has a capacity for 7,000 gaIs. of
water & 9 tons of coal, & the Westinghouse
friction buffer will be used at the rear of the
tender.

The cylinders are 17 & 28 in. x 32 in., the
driving wheels are 55 in. in diameter & the
working steam pressure is 215 lbs. The
houler iç of the radial stay wagon top type, 68
in. itntianmeter at the front, & the firebox is Iîî
ft. long bv' 3 ft. s in. wide; the depth of the
firebox at the front is 77Y8 in., & 757/s in. deep
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at the back. There are 344 tubes, 2 in. in
outside diameter & 15 ft. 7 in. long. The
firchox lieating surface iS 201 sqj. Il., te tube
beating surface iS 2,799 sq. ft., making a total
(-f 3,000 sq. ft.; the grale area is 37.5 sq. ft.
Piston valves are tised having a travel ol 5 34' Il.

The special equiptuient includles Anterican-
Westinghîouse driver brakes & Westinghouse
tender brakes. Gencrai dimensions other
than liiose nientioued above are as follosvs:

GaU9ge................................. ... 4 lt. 8'in
Fuiel...... ................................. SA of
ýN'heel hase, total lengine and tender)>......ý- ft. 4 in.
Lenigîli over al. engine .... .... ............ 4,5lt 6.
1 liibt, centre of boiler above rails ..ý... i -z t.iiiil
1lleight (if stack, above rails ....... ......... 14 t. n
i hivers. material of centres ...... .. ast steel
T'ruck wlbecls. diamieter ....................... ... ;o in.
Journals, truick axIe, sze..... ... >............ 6 xs i.
Main crank pin. sze ........................ 61 7in
Piston rod, diamecter........... ......... ........ 4?in
Main rod, lengtb ienter to centir ............ I ft.5.i.
Steam ports. circiuiar length ........... ............ n iIl

Stcam ports.,îidtb ............................. i n
Exhaust ports, length .. ........ ... ............ 24 in.
Egxbauîst ports, widtll........................... 4ýn
Bridge, Widthl.............................. 3 & 21l in.
Valses ....... ...................... ... Balance piston
Valves, greatest travel ................ .......... in.
Valves, outside lap .... ......... Il1. P. i n. -L. P. in.
Valves, ins;ide lap .... H P1. ý in. negative--L. P.in
Valves, lead iin full gear ............ Il. P. o-L. P. in.
Boiler,.inaterial iin barrel........................ Steel
Iloiler, tlîickness cif material in barrel 1 1-16 in. & ï in.

THE BARRETT TRACK JACK.
Iteeomînended ais a stantdard by the

Road Masters' Association of America.
These Jacks are made îith Malleable Iroci Frames, Steel

Pawls. Machinery Steel Bcariîîgs and Pivots, forged Steel
Ra;ck. l'lie wearing parts are reniovable
and readily renieahle at sliglit expense.
Ilhe rectangular hase gives great liftinîg
strcngih and fits into close quarters btter
than other shaped stands. Adaptable tci

either higb or low

The Barrett Jack is
the safest. best and
strongest knoîvn Ici
the railroad îvorld

Lifting capacity
ici to 15 tons.

For Catalogue and Price List,

THE OUFF MANUFAC. CG.
Marion and Martin Avenues,

ALLECHENY, PA.
Stock carried by

No. 2 Automatic JAMES COOPER, Agent.
Losvering. 299 St. lames St., Mcintreal.

Sean,.., horizontal.. Bntt jointed îvjth double rover strips
Seains, cireuinferenitial .................. IDouble riveted
Thickness of tube sheets..........................lin.
Tbickiess cif croîvn sheet ........................... n.
Crownsi heet stayed witb ................ .Radial stays

ine, diaineter ...... ....... .... ............. - ýini.
Fireboxs. material ...... .................. ....... Steel
Firebox, thickness ofl sheets ........ ............ i-16 ini.
Firebox, %% ith brick arch.
i'ixebox, uater space, îidth.

Front. 4 in. ;Sides, 'l'n. ;Back. 3.,' in.
Grate ......................... ............. Rocking
Sinokebox, diamieter .... ...... .................. 6(4 in.
Siiokebox. lengtb ............ ................. 6î;ýini.
Exhaust nozzle...............................IDouble
Exhaust nozzle ................. ......... .Permanent
Staik...................................... Straight.
Stack, least diamneter .......... ................. 6 ini.tack. hleiglht ahove snî 1okehox........l.~ii
Trype .................................. .. Swivel truck
MNatcrial ini tank........... ................... .. Steel

Tbickness of tank sheets.... ............ ... 1& .-1
6 

in.
Type cil under-fraîne .... ............... Steel cbaiels

Tpe of truck................. i beam boîster, arcîx bar
Truick %witb rigid boîster.
Type of truck spring ......... Triple elliptic
I)ianieter of truîck wlbcels ................... >....3~ in.
1iameter & iecigth ofilse jouîrnais ........... Six ici ini.
Distance betweeîî centers of jouris ............. 77 ini.
Type cif truck boîster ....... ................... i beam
Type ofl truck tranom ....................... Channel
Length cif tender fraîne civer bumnpers .... l t. jiin.
Lecigth cif tank ..... ....................... 24 ft. 7 in.
Width cif tank ............................ îcft.
Heigbt (if tank, not iccluding collar........... 4 lt. 6 in.
lleight cif tank over collar .... ............... 5lt. 4 in-
T% pe ofl back drawbcad.

Westinighouse friction draft gear.

N,.. 1iTTip.

Railway Equlpment Notes.

The Great Northern of Canada is receiv-
ing considerable iiew~ equipînent.

'l'le Lake Erie (t1)etroit River Ry. recentlY
pircliasecl 3 locomIotives in the I..'.S.

The Newfouindiand Ry. recently received 4
locomiotiv'es fron the Baldwin I..OcOiflOtive
Works.

The Algomna (Cent rai recent lv placed ai' or-
der in.the U.S. for i oo fiat cars Of" 40 t0115
capacîty.

The Richmond Locomiotive & Machine
\Vorks sviii soon be operated througlîout hY
eioctricity.

'lie Ottawa & New Vork is about to 1,tIr-
chase 2 freigbt locomotives, but nult any pa's-
senger locomotives, as erroneouisly stated if
sonie papers.

Orders issued a short limie simîce bv the Nor-
thern Pacific l'or freiglit cars, the cost of which
in the aggregate wouid have been $250,0009
have been countermanded, owing to the part-
tiai failure of the wheat crop in the Nortbwest,

Mackenzie, Mann & Co., recently purclas-
ed an officiai car in Chicago, which bas beel'
iettered Canadian Northern & namied the
Atikokan. The car IDauphin, -whicb îlieY
prcviouisly used, bas been transferred Ici SuP-

Edwar{ L. Drewry
REDWOOD
BnREY

Fine-,ýz Winnipeg, Manitobaý

ALES, EXTRA PORTER
».*.,AND.*.,.PREMIUM LAGER,

Most Extensive and Compete BreWierg
and Mfaithouses in Western Canada.

CtIOICI3 MALT &FOR.SAL'6-
Manufacturer of the Celebrated

Coldon Key AERATED WATERS-
Brand...

I
The E

Page Woven Xire Fence on Central Vern3ont Ry., near Ibervilie, Que.
THE PAGE WIRE FENCE CO., LTD., WALKERVILLE, CANADA.

f$N 0

Urne has a cornrIlkt1
valuptes scue
valuptes eue
business

immediate Informationi- s requlredi:
an answer Is wanteô,

and wanted quIck:
you are flot ln busineOss

f or exorcise:

STAY AT HOME
ANDTELEPIIONE.

Bell Telephone Company of Canadla
wiII be plea.acd to furnlsh dtis

-1
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BLILDIN.S ON G. B. REEVES RANCH, LA MIRAI)A, CALIFORNIA.

erîrteident Hanna, of the Canadian North-
ern.

Thle Ottawva & Gatiiwau & the Pont iac &
Pacifie J unci ion Rys. are iii the market for
soniîe passenger & treiglît quîpment , as
nientioîied ini onr june issue, pg. 167. MNaster
Mechanic Kay recentty visiteui Cincinnati Io
iiispect soine i st class coircîes there, but at
latest advice nîo order liad beeti ptaccd by
cither Co.

The Richmond Locomotive Works lias re-
ccntly received, by cable, frin the Finlaîîd
State Railways an order for twetve 16 X 24

inch îo-wheetcd passenger locomîotives. The
contract price of this order aggregatei up-
'yard of $16o,ooo. This is the third order for
engines received by the Richmond Works
from the Finlaîrd State 1R'ailways, & is ail illus-
tration of the incrcasing denîand for Amîeri-
can locomotives abroad.

At the Master Meclianics' Association Con-
vention iii June it was rcported to have been
stated that the flrst steel cab bîîilt on a loco-
motive was in 1891, on the Southern Pacifie
System. F. R. F. Brown, of Montreal, %vrote
to a coitenîporary stating that this was not
the case, & tîrat he bclieved thrat the flrst steel
cab put on a locomiotive was buitt by him wvhen
he was Mechanical Superintendent of the C.
1'.R. in 1889. L. B. Paxson, of the Philadel-
pîia & Reading, followed tlîis up with a letter

stating that thie flrst iron cabs for locomotives
were buit on that road inl 1859.

A Chicago despatch says two boats left
Southi Chicago Sep. 25 witlî more than two
comiplete railway trains for cargoes. The
boats are car ferry barges nos. i & 2 Of the
Lake Michigan Car Ferry Transportation Co.
Tliey carried two complete locomotives, set
up & ready for running, 40 fiat cars & 2 pas-
senger coaches. They are bouind for the
harbor at Michipicoton & witl bc uscd on the
Algorna Central Ry. Michipicoton harbor is
without any rail connection %vitti the oîîtside
world, & so aIl supplies are shipped in by boat.
The car ferry barges, being designcd lfor this
work, with tracks on their decks, were char-
tereci, & loaded thie outflt at Calumet.

The Prince Edîvard Island Ry. is getting
two narrow gauge locomotives, w-Vth 4 coupled
wheels & 4 -wheeled truck, of wlîich the fol-
towving are the general dimensions.

Gauge.................................... . jft. 6in.
Driving Wheels, diamneter inside Of tire ............ 42 in.
Cylinders, diameter........ ..................... Y, in.
Sti-oke ............. ..... ...... ..... ...... ... 2o in.
Rigid wheei base.......................... 7 ft. q in.
Engine Nheel base ..... ....... ... .......... ig ft. 8 iin.
Truck ........... .. ....................... 4 .whecied
Total wvhecl base of engine & tender .... 38 ft. 6 in.
WVeight on drivers ....... .................. 43,000 tbs.
Weight on truck .................. ......... 22,000 tbq.
Totat weight of engine about, but not tess thani 6o.ooo lbs.
Fuel ................................ ...... Soft coal

Tender ...... ........... ..... ...... 4 -wheeted tru k
Capacitv of tank ...................... z2,200 tmp. gaIis.

At the Prince Edward Island Ry. slîops at
Charlottetown there lîave*been built ttîis year
two i st class cars for wvîntcr service 42 ft.
long, i bitggagc car 42 fr. long, 18 box cars
28 ft. long of about 12 touIs cilacIty & 20 pIlt-
formn cars. A i st class 50 fi. long is niow he-
îng buitt and aniother wil be built tItis %,car,
also one second class car. Vacunini brakes &
Miller couplers are tised on att passeng-er
equipment. Very few of the freiglit car's are
equipp)ed with air brakes. Ain order lias re-
cently been p'aced for steel tire whteels for att
passenger cars. The Dominion estimates for
the current year provide $îo,ooo lor rolting
stock for this line & $3,5oo for nîachiinerv.
With the latter am-ounit there wvitl be pur-clascet
a planer, a uortiser, a borîîîg iniactine, a boIt
cutter & 2 lathes for the machine stîop.

XVbat is said to be the largest locomotive
in the world wvas recentty built for tlhe Pitts-
burg, Bessemer & Lake Erie Ry. With others
to be constrticted it will be nsed in hauting ex-
ceptionally long, heavy trains of ore & iron at
mioderate speeds. 'llie net hauting capacity
on a levet & nearly straight track is 7,847 tons.-
When the engine is working up to its fuit
power, the drawbar pull is 56,300 lbs. Ttie
total weight of the engine alone is 12,5 tons,
& of the tender 70 tons. IThe boiler is 88 iris.

(i, B. REEVES RESIDtNCE, LA POMELO RANCHO, LA MIRADA, CALIFORNIA.
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n dianieter at the t hroat-slieet. Iliere are
4o6 2, ' -ilnCh tubes in the boiler, each ineastîr-
111K 15 lt. over the sheets, & the total hecating
sturface ini the ttubes is 3,564 sq. ft. The hevat-
îîug surface ini the firebox iS 241 sq. ft. & the
grate ar-Ci 26.8 sq. ft. The total heating sur-
facL(e is 3,805 sq. ft. The driving journals, on
the front interniediate, & back axies measure
9 by i13irs. ; the main driving journals meas-
tire 10o by 13 ilis., the main crarik pin is 7.12il ms.
iii diamieter by 8 ii. in length. The cylinders
are 24 iris. in diameter bY 32 i. in length,
piston rods have a diaieter Of 4. 2iris. The
tender bias a tank capacity Of 7,500 gaIs., &
carnies [4 toils of coal.

On the Great Northerir Ry. of England the
jîroblenu of automnat ic couijlings lias heeniii-
geniiotsly solved. As a foundation the atuto-
inia i' couplter(of t he M. C. B. A~ssociation ot
thle U'.S. lias heeni taken, & this liad heen
inodi ied so tîtat it is incorporated witlu the

ordinal-', Etiglish hook & ,claiit. \\'lien thlit
'oaches are b hv coîîpled autinatically, lte
coîiplings are so arraitged as to ho lield rigitl-
ly iii a horizonîtal position wlii' he l engage,
ini thie istal w~a' coniloint iithe U.. If,
however, tecrnges so itted as to be iii-
cor'porat ed wit h an ordinary train, tho atuto-
mnatie coupler îs allowed te bang vert ically &

t ho hook coinon 10 English carniages k ex-
poed & ('ain be îised withi a shat'kle exact lv
ii tetitsttal mnanner. l'lie side buffers arte
arraniged so tîtat they cati hc rtin back otît of
tht' w hewltn n ot recitit'ed, but if the ltook &
shackle ar'e tised tht'y art' broutit forward &
held extended by a haIt' slveve on t he shanks;
the ustial play onthte buffer sprnigs beîng, otf
coturse, retained. Ot ber Eniglisîtilw s
thlit Nontibeasterti, t he Nort h-Bî'ir ish & t he
Great Central, art' also it ting thotir rolting
stock vit h automnatie cotiplers of the sainie de-
scriptioli.

After repeated tlelays, the lawv which tthe
U.S. Congress enacted ini Mar. 1893, requîrirîg
aIl railway conîpanies engaged ini interstate
commeitrce to etîtil)titeir cars wvtbîpower or
tr'aini brakes & atitoiatic cotîplers, wertin rto
effect on Atrg. r. It is expected tat ful
conipliarice witb tlhe law will tendti o greatly
lessen the tiuber of accidentaI injturies &
deatlus among railwvay traininer. As a niatter
of fact, statistics show that thue ntînber of
accidents has beeri growing Iess since the
roads began 10 eqtîip their cars wîtlî the
power brakes & autoniatic cotiplers. Wben
thte law %vas passed 7 years ago, Orly 23% Of
the freiglit cars in tise were stîpplied witb air
brakes, & but a sliglutly larger proportion had
aîitomnatic cotîplers. Fouîr years later 33%
liad air brakes & io, were fitted witb coup-
lers. The irînnuber of railway enuîîloyes
killed dtiîg lte t welve ritutths eruded witli
Pitlle 30, 1893, was 2,727, & for tlie year eîided
Junue 30, 1897, the nrinber was 1,693, Siruce
jarn. i the ctonipanies have beer inîaking tre-
tiiendouis effort s 10 equip aIl of tlîeir rolliîîg
stotck witli air brakes arnd autoiatit cotîplers,
& a rîajority of the big railways are ruow in a
position to ftlly corîîply with te law.

'fli Algoruua Centtral is obtainirig 4 corîsoli-
dat ion lotcomottiv'es fronî the Baldwin L.ocoi-
nmotivte XVorks. Folltnving are te general
dimen;sions : -
C3 linders, diameter............................... n.

stroke ....................... loin.
valse...................... Balanced piston

Boiler, diameter ................ 68 ini.
ticekne-s of sheer',........... ...... 1 in. & ï n
working pressure ............. ......... 2(X lbs.

Fuel........................................ oft coal
Firebo)x, nîatcrial ............. ................ ý. Steel

lengtil.... ........................... l20ý1 il].
wîdth..... ........................... n
deptb .................... F. 711 in., B. )11 iii
ihick,îess oif shceets, sides .......... n.

back ......... ....... Ril,.
crown ........ ....... in.

6tube........ ....... in.

Norton's Bail Bearinig Jacks.
Standard Wherever Jacks are Used.

50 STYLES. A £"I'T~7'ê

k
I S

8 Ton jack.

Guaranteedi in every
Respect.

Coriplete Illustrated Cal-
alogtre anJ l)iscount on ap-
pl1i cat ion.

M1ADE IN CANADA BY

__ O. NORTON,
Coat icook,

4o Ton Jack. bo Ton Autoinatie îS Ton Track Jack.PrvQebc
Lowering Jack. rvQubc

c)

Tubes, num ber .. . . . . . . . . .. . . . . . . . . 2'
diamneter ...................... .. ..2in
Iength .............................. , 3 ft. 61in

Ileating Surface, firebox.................... 2o2 sq. ft
tubes......... ......... 2,2,5ý3 sq.t.
total .................... 2, 455.j f
grate arca.,. ... . ... .. q- ft*

Driving Whcels, diameter outside .......... 6 fl-
diameter of centre ........ 5()0
jou:rnals ........... ...... .8j x 1z1'in

Engine 'Truck WhIs, diameter.... .... iin-
twhee;al Base......6 in. x 0il'-

total engine .................. 23 ft. 9
total engine & tender............ 52 ft. 6'i

Weight, On drivers ..................... ...... i5,8)
on truck.............................. 16,u00
total cîlgine ...... .................... 174.8o'
total engine & tender about ........... 26,.<ý0

Tender, diaineterof whcels ..... ................ .1.3 !Il
journals................ ........ s in. x 9 '~
tank capacity.................. ... 4,5- gaIs.

Service ................ _................ Fr ~eight

Intercolonil Rallway Equipment.

I'Te )orniîîion Parli a tent last session %votCtî
the followmng amnotîîts:

CIIARGEABLE TO CAPITAL.

Rolling stock...... ................... $ i o, ooo
Macliinery at varjous points........... 1,0
'lo change air brakes on passenger cars
etc................. .................. 1i30o0

To a pply air brakes to freiglit cars ...--- 40,(x)
To c ange couples oin passenger cas. .z6z,cx-
To equip passenger cars with vestibules.. ic
Machiner), at sbops ..................... j,o
To, change drawbars on freigbt cars. . 2oooo
Additional rolling stock..............9 50,000
To purchase tools & mnachiner) .......... 66000
To equip passenger cars with gas ap-

paratus....................... .. ...... 4,800
Ini addition to the order mnentioned in 0ur

last issue as having been placed wvitl the
Richmiond Locomotive & Machine Works for
ICI consolidated locomnotives, another order
bas been placed in the United States for eighî
i0 %vlieel locomiotives, designed for fast pas-
senger service, with cylinders 20X26 ins. & 72
mns. drivers, delivery to be rnade as 5oolî a,

ST EE L,PE EC H & TOZE R,
LIMITED,

SSH EFFIELD, ENGLAND.
STEEL AXLES, TYRES, ANDI

SPRING STEEL.
"PHoENiX"I Loco. Spring Steel ig the~

accepted Standard in Canada..

SOLE AGENTS :

James Ilutton & Co., Montrelj

iga series of booklets regarding points of interest ln
its lines, and if you are interested in the western Co0unltry'
or contemplating a trip, write Gs-o. H.HAP"
General Passenger Agent, Chicago, HI., for the special
publication desired, enclosing four cents i n starnPs for
postage for each one.

No. i. The Pioneer Limited.
No. 2. The Land of Bread and Butter.
NO. 3. The Fox Lake Countr WodsNo. 4. Fishing in the Great NrbWos
No. 5. The Lake Su perior Country.
No.6. Cape Nome Gold Dîggrngs.
No. 8: Summer Days in the Lake Country.
No. 9. Summer Homes, njoo.
No. i i. The Game of Skat.
No. 12. Milwaukee-The Convention City.
No. 13. A Fan i0n the Turber Couintry.
No. 14: Stock Raising in the Sunshine State.
No. . 5 Hunting and Fishing.

ToWINPG<I IDE MAN iTroBA,
mN E TERRITORI

9

wi ý ý RÂILWÂY and STOVEL'S
TIMETÂBLES, w F,r'iTMAPSE. u."MAt Bokatores.)RON TO. On Trains. DIRECTORY'

27()

8 TO 70 TONS CAPA

Ship Lamps, Head Lights,
Railway Signais and Lamps.

COTTON WASTE-AII (Grades.

Write fop Catalogue.

NOAJI L. PIPER & SONS,
MANUFACTURERS,

314 'Front Street West, - TC
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BALDWVIN COMPOUND DECAPOD LOCOMOTIVE FOR MINNEAPOLIS, ST. PAUL AND SAULT STE. MARIE RAILWAY.

possible. It is expected that a further order
for io will be placed shortly.

The following cars are expected to be
added this year on capital accouit :-4
sleepers, 6 first class, 3 diners, 6 second class,
3 postal & express, 3 baggage, 4 postal, 39
refrigerator & live stock, i,soo box of 6o,ooo
lhs capacity. ___

Grand Trunk Rallway Equlpment.

Press reports say the Co. has placed orders
in the U.S. for a mnmber of inogul locomio-
Motives.

An order is said to have been placed in the
Co.'s Montreal shops for i,ooo box cars of
60,ooo lbs capacity.

Twenty-five passenger & freiglht locomo-
tives, whose usefulness had gone, were re-
cently broken up at the Montreal shops.

Fifty new cinder dump cars have been put
into service at terminal points between Mon-
treal & Port H-uron. They %vere built at tlhe
Montreal shops.

Five more ist-class coaches ofthe 8ooseries
have recently been comipleted at the Co. 's
Montreal shops. They are 68 ft. long, with
a seating capacity for 68 passengers, the
b)ody of the car holding 54 & the smoking-
room 14. Thev have wide vestibules & are
up to date in evcry respect.

The Co. 's Mont real shops have recently
completed 2 heavy freight locomotives of the
900 class. They forîii part of an order Of 24

of simnilar cliaracter which will be comipleted
within the next few months. The weight of
these engines is 175,000 lbs, & the tender 90, -
000 lbs, miaking a total weight Of 250,000 lbs.
The locomiotives will be able to handle between
45 and 50 loaded cars on an ordinary grade.

The Co. recently pîaced an order in the U.
S. for 300 coal cars of 8o,ooo lbs. capacity.
The general dimîenîsions are 37 ft. iî1 ,2' ms.
long over end sUIs, 4 1'. 3 in. high from top of
floor to top of box, 9 ins. wide over side silis.
The cars are to be equipped witl M.C.B.
draft gear, automatic couplers, Westinghouse
air brakes, twin hoppers, standard IM.C.B.
5Sx9 iron axies, 65o lb. cast iron wheels, cast
iron journal boxes, metallic brake beamns,
longitudinal sills 6x 12, end sills 9 x 2 & malle-
able iron stake pockets.

The management having decided to re-
number every piece of rolling stock in its
possession, with the exception of locomotives,
the work is now proceeding. It will prohably
occupy more than a year, -k will involve a
large expenditure. M. C. Sturtevant, Super-
intendent of Car Service, is in charge of tlhe
work; the renumibering will be according to

BALD)WIN COMPOUND) DECAPOID LOCOMOTrIVE FOR MINNEAPOLIS, ST. PAUL AND SAULT STE. MARIE RAILWAY.
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class, lengthi & capacity. The stàbjoined
table is explanatory :

Passenger equîpment .............
Box cars.. . . .. . . . .. .. .

Refrigerators ................ ...
Stock cars................ ......
Flat cars........... ...........
Coal cars. ......................
Tank cars ................... ....
Caboose & miscellaneous cars.

i to 2,999

1,000 10 29.999

40-000 tO 49,999
,50.000 to ý5999
6o.ooo 10 6.ffl
70.000 10 79-999
S0.oo)o to 8), 999
90,000 1099,999

Cars of the present standard of dimensions
in ecdi class are assigned the lower numbers
in the pari ictîlar series selected. There are
sufficient sîare numbers to provide for such
cars as may be constructed or acquired by
the Co. within 7 or 8 years. Then come cars
of sm-aller lengtlis& capacity. The plan con-
templates that by the tinie the intemvening
numbers are îîtilzed, the older cars will have
becorne demiolished, & equipnient added can
ho ntînbered in sequence to the completion of
the ailotinent. Before this is acconplisihd
thie carlier numbers will have become vacant,
& it will lbe practicable to evert to the nuni-
lers hirst enîployed, & repeat the operation
I hroughout aIl thle series.

ISvo new dining-cars have recently been
putt on between Suspension Bridge & Chicago.
They are 74 feet over ail, & are equipped with
standard widc vestibules, steel piatformis and
6-wheel ti ucks, with 33-mns. steel tired wheels.
Air signais are attached, an anlti-telcescopjing
device afixed, & alnmodern appliances added.

The general exterior appcarance of the cars
is similar to the new standard day coaches
which are run on the G.T. R. systern. The
windows are glazed with heavy plate glass,
,ire aIl double, being dust proof when shut.
The dining-room is 31 ft. 8 ins. long, & will
seat 30 comifortably. The general style of
the interior design is colonial, in quartered
oak. The chairs are of oak, tîpholstered in
leather. The windows are decorated with
costly draperies, and the openings into the
dining-room are provided wîth ornaînental
portieres. The floors are carpeted with hand-
soinely designed Wilton throughout the whole
length of the car, & the vestibuled floors are
covered with rubber tiling. The kitchen &
pantry are eqtipped with refrigerators,
range, stearn tab)le, lockers & ail modern con-
veniences, the tables being covered with
polished brass. A handsome sideboard is
placeti at one end of the dining-room just ini
front of the panl ry & opposite to the sideboard
a wine locker is provided. China & linen
closets, wardrobes & white nietai washistands
are in evidence ini accordance with modemn
practice. Tîhe cars are heated with bot water
coils in contiection with steam from the
engine, & lighited by acme lamips, & the trin-
miings ihroughout are of solid bronze most
beautifully designed. The car, which is mun-
ning between Suspension Bridge & Port
Huîron, is elaborately decorated in a general
green & goid effect, wlîile the one operated

between Port Huron & Chicago is decomated
in gold, maroon being the pmedominating
color, giving the car a most comfortable ap-
pearance.

Iwvo buffet & liarlor cars built in the CO.",
Montreal shops have rccently been placed on1
thec International Limited, running betweenl
Montreal & Toronto. It is a common belief,
but altogether erroncous, that aIl tlhe Pullman
cars used to be bttilt at the Pullman works in'
Illinois. At the G.T.R. Montreal wvorksboPs
35 Pulinians bave been constructed, & it was
a favorite saying of the late G. M. Pullmian
that next to those built in bis own workshopS9
he liked those constructed by W. McWood, &
certain it is that the experience gained by the
G.T. R. Master Car Builder ini the manufac-
ture of Pullmans has been turned to splendid
account in the two handsome speci mens Of
railway rolling stock now refermed to. The
cars are striking ini the first place by reason
of their size, measuring 71 ft. froni silI to sill,
& if the vestibule be included an addiîional 10
ft. Thie vestibules are of the Pullman stan-
dard type witb steel platforms. The cars are
built on 6 wheel trucks with steel tires. The
framework of the exterior of the cars is white
wood, painted with the G.T.R. standard body
color, bottle greeni, tastefully & exquisitelY
finislhed. The furnising of the interior is Of
Canadian quartemed oak, flnishced with, Eng-
lislî oak lining. The head lining is erbossed
to harmonize witb the olive-colored & gold-

Richmond Locomotive

and Machine Works,
RICHMOND, VIRGINIA, U.S.A.

BUILDERS OF

Simple and Compound
LOCOMOTIVES.

______________________________________Adaptcd to cvcry variety of service.

ÇMANITOBAI
The Government Crop Bulletin issued Dec. i zth,
1899, gives the following statistics for the year:

CIROPS.
A V RRAGE

ACRES. IELI). TOTAL.
Wheat ... . î,

6
2,qg. 17.1il bus. 27,922,2,,0 bus.

Oats ... 575, Ii
6  

38.80 22-318,378 '
Barley.... 18J,912 29.4 - 5379,156 I
Potatoes.. 1,151 168.5 " 3,a26,395

Beef Cattie exported during the year 12,000Stockers exported ..... ............... 3,00Total value dairy products .... $470559 09
10,500 FARM LABORERS

Came fromn Eastern Canada to assist in the har-
vest fields o Manitoba in i899-and the demand
was flot ifully satisfied.

MA11T OBA FARIMERS ARE PROSPEROUS.
Fariners erected. last year, farm buildings sval-

ued atone and one-half million dollars.
MANITOBA LANDS- For sale by theProvincial Government. Over î,6oo,ooo acres of

choice land in ail parts of the Province are now
offered at from $,.oo to $5.oo per acre. Pay-ments extend over eigbt years. Speclai At-Y
tention is directed to Soo.ooo acres alon g the
line of the Manitoba and Northwestern Railway
at $3,00 and $3.50 per acre.

FIREE HOMESTEADS are %tili avait-
able in many parts of the Province.

F or full information. maps etc.. FRlEE. address

JA. DAVIDSON, Minister of Agriculture andI
lmmi ration, Winnipeg. Manitoba.

OC. H.' EFFERYs, Manitoba Emigration Agt.,Union Station, Toronto. Ont.

THE FAVORITE ROUTE
ToNe York..,,

GRND***..Philadelphia

GADTRUNK RAILW'AY
in connection with the

LEIiO VALLEY RAILROAD

Route of the " Black Dianîond Express," hand-
somest train in the world.

Lcaving Toronto daily (except Sunday) at 9
a.m., Hamilton 9.5.5 ain., arrive New York
1(.08 p.nî.

Fast Night New York and Philadtlphia Ex-
prsleaving Toronto 6 p.m. daily, arrive

Nýew York 9.13 a.m., Phlladelphia 8.56 a.m.
Pullman Sicepers from Toronto, Hamilton and

London to Ne0w York and Buffalo to Phila-
deiphia.

Cail on Grand Trunk Ticket Agents for tickets
and furtber information, or address

Robt. S. Lewis
Canadian Passg*r Agent, 33 Yonge Street

Toronto.

Chas. S. Lc« A. A. Heard
Gen'l Passgr Agt. West'n Passg'r Agt.

New York. Buffalo, N. Y.

'q r.

Alil C.P.R. Agents in*..

MANITOBA,
ASSINIBOIA,
ALBERTA and
]BRITISH COLUMB3IA'

seil through tickets to the Old Cou"'
try, cheaper than if passengers boughIt
railwa.y tickets to New York or MOI"
treal, and then re-booked.

They also seil prepaid tickets to<
passengers coming from the old coUfl1
try, cheaper than the rate obtaiflable

in Europe, and on favorable tenu8 .

Apply to any .agent Port Arthur
and west, or to

W. P. P. CUMMINUSP

C.P.R. (OfficeOst

WINNIP8BO*
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CANJADIAN PACIFIC RAILWAY COMPOUND PASSENGER LOCOMIOTIVES NOS. 224 TO) 227.

tinted ceiling. The roofs are of the elevated
type, which are known in the U.S. as the
monitor roof. Each car is so designed tbat
the dining-room or cafe is at one end & tbe
parlor at the otber, witb the kitcben & the
waiters' room in tbe centre. Tbe dining-
roon, is capable of accomînodating 24 People
at tbe tables. Tbe tables are not quite s0
large as the ordinary double table nor so
sinaîl as the single table, but each is commo-
dious enougb for 4 persons. Tbe leatber-bot-
tomed chairs with their polished oak frames
look very pretty. The windows are large &
provided with curtain hangings & rouler
blinds, & the floor coverings are Wilton pile.
The transoins of enîbossed glass & other
decorations, wbile in no way fantastic, are
very artistic & in good taste. The parlor is
furnislbed witb 12 large revolving chairs up-
holstered in green figured plush, with a sofa
to match, capable of affording seating accom-
modation for 3 persons, or of being used by
an invalid when required for that ptîrpose.
]Between each 2 chairs a small movable table
can be placed for the convenience of those
Who desire to bave ligbt refreshments
served there in preference to going in the
dining room or who wisb to engage in gaines
for recreation. Two features in the interior
0f the cars are noticeable. One is the *-dea
of perfect barniony which the designer bas
deftly carried out, & the otber is the ingenu-
ity displayed in utilizing every inch of space
to the best advantage. Even the corners,
which under ordinary circtîmstances are un-
Occupied, bave been utilized as cupboards,
Witb ornamnental facings, semi-circular in
shape, & in no way suggestive of cupboards
until opened by the attendants. The lavator-
ies & ladies' & cbildren's toilet arrangements
are in a manner unique & equipped witb the
latest modemn devices for comfort, & here,
too, it is observable that no space bas been
wasted. The kitchen witb its coal range &
large refrigerators through which the cold air
circulates fromn top to bottom & from side to
Side tbrough numerous small channels is de-

serving of notice. There are double sets of
hot & cold water taps, the water being drawn
from large cisterns above the kitchen range,
but separated from it by galvanized iron can-
opy which keeps down tbe heat. The ice
boxes, the requisites for cooking & washing,
the arrangements for the hanging of food, &
preparations of food, the pantries & cup-
boards are ail as perfect as can be devised.
No essential has been overlooked, flot even
the patent swill which carnies off the waste
water & prevents it dripping down on the
kitchen floor. Away from the kitchen & the
not less complete waiters' room adjoining is
the cuphoard for liquid refrcshments, wbich is
also fitted with ice boxes & receptacles for
the hotties.

Canadian Pacific Railway Equlpment.

A handsome offical car, the Manitoba, was
recently built at the Co. 's Hochelaga shops
for President Shaugbnessy.

No new locomotive work bas been done in
the Montreal shops since june. An order
was placed for îo consolidation locomotives,
but it bas not been proceeded witb on account
of the boiler maker's strike.

The 3 Atlantic type locomotives on the
Montreal-Ottawa short rîîn are doing the pas-
senger service very easily, making the 1 11.4
miles in 2 bours & 20 minutes. Tbey can eas-
ily do it in 2 hours, & probably in i bour & 50
minutes if required.

No passenger cars are being built by tlhe
Co. at present. At Pertb work is being done
on replacements of freigbt cars, & about 150
box & stock cars are being built. In the
meantime furtber orders bave been bung up
owing to labor troubles.

A recent press despatcb from Montreal stated
that a dining car 70 ft. long, & one half of
wbicb was used as a parlor car, bad been
placed on the Imperial Limited. We are in-
formed that this is incorrect, & that the Co.
does not own a dining car divided in this way.

The Ricbmond Locomotive Works bas com-

pleted delivery of tbe 12 conmpound consolda-
tion locomotives ordered by the Co. Dimen-
sions & an elevation of tbem were given in
our lasL issue, pg. 202. Twelve other con-
solidation engines bave also been receîved
during tbe year from anotber works.

B3etween Nov. i, 1899, & june 30, 1900, the
Co. 's Montreal sbops turned Out 28 ncw loco-
motives, 19 for passenger service, 6 beavy
shtunting & 3 very beavy sbunting. 0f tbc
passenger locomotives 15, or nos. 209 to 223,

arc simple, & 4, or nos. 224 to 227, are coin-
pouind on tbe Pittsburg systein. 0f the nuin-
ber mentioned 19 were turned out during the
first six montbs of this year. Elevations of
tbe simple & compound passenger engines are
given on this page. In addition to tbe dimen-
sions, &c., sbowîi on the diagrani, the follow-
ing apply to the simple locomotives :
Heating surface, tubes ............. . ...... 1, 17 sq.ft

fire box ..... .............. 1s5 .

total..................... 1,872
Grate area ............................... 3i2.25

Working pressure ........ 0......0o lbs.
Steain ports ......................... 1ft. t()in ài n ~ f.
Exhatîst port .......................... 1 ft. 6 in. x j in.
Balanced alide valve.
Travel of ................ 51 in.
Crank pins, main.......... . sùn x 6 in. & 6 in. x 4 i~n.

leading ...................... 4 in. x3 iEn.
I)ig traibing ....................... * X 1

4!.x 10 in.

Engmne truck journals ..................... 5 in. x 8 in.
Tender........... ................. .. in. x9gin.
Engine truck swing boister.
Tender framne, steel.
Total weght engine ............. .......... 146,65o lbs.

engine and tender ............. 261, 1 50 lbs.

Tbese locomotives are giving very satisfac-
tory service..

Canadlan Electrical Association.

The annual convention of this Association
wvas to bave been held in Ottawa in june, but
owing to the disastromîs fire wbicb occiîrred
there in April it was impossible to carry ouît
the proposed arrangements, & the convention
was therefore beld at Kinigston on Aug. 29,
30 & 31. The menmhership of tbe Associa-
tion sbowed a gain of threc in the past year.

CANADIAN PACIFIC RAILWAY SIMPLE PASSENGER LOCOMOTIVES NOS 209 TO 223.
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The President, A. A. Dion, in his annual
address, made the following references,
among others, to the developments of the
past year :
.Some steami railways have been converted

into trolley lines. Electric railwvays have been
cxtended far out of cities, equipped with
heavier rails, better rolling stock, larger gen-
erators, & more powerful motors, & higher
speeds have prevailed. In the telegraph &
telephone fields the past year bas witnessed
important extensions & improvements to ex-
isting systems. Among the many important
works of the year the following may be men-
tioned:

Extensions of the Metropolitan Ry., of
Toronto, to Newmarket. 30 miles distant.

Extensions of the Ottawa Electric Ry. to
Britannia on the Bay, & to the Dominion rifle
ranges.

The conversion of the steam rail way from
Q uebec to St. Anne de Beatîpre, some 30
miles.

The adoption by the Montreal St. Ry. of
electric power from Chambly, Que.

The extension of the Government telegraph
system to the Yukon district, 6oo miles, &
along the north shore of the lowver St. Law-
rence for 300 miles down to Labrador.

The substitution of storage batteries & dy-
namos for chemnical batteries in the plants of'
the G'.N.W. & C.P. R. telegraph companies
at several places,

The comiplete renewal of the Bell Tele-
î)lione Co. 's plant at Ottawa, introducing the
6 6central energy"I system. The complete
reconstruction of its lines there & mno thc r

places, & the cxtension of its long distance
systeni in ail directions.

The following officers ivere elected : Presi-
dent, A. A. Dion, Ottawa ; îst Vice-Presi-
dent, E. E. Cary, St. Catharines ; 2nd Vice-
President, P. G. Gossler, Montreal; Secre-
tary-Treasurer, C. H. Mortimer, Toronto
Executive Conimittee, J. J. Wright, Toronto
0. Higmian, Ottawa ; A. B. Smnith, Toronto;
D. R. Street, Ottawa; B. F. Reesor, Lind-
sav; W. H. Browne, Montreal; J. Yule,
Guelph; F. W. Simmons, Kingston ; W. J.
Camp, Montreal ; E. Slade, Quebec.

The convention for igoi will be held in
Ottawa, probably ini July.

Condition of Operation of Street Cars
in the City of Quebec.

By D. E Blair, B.Sc., Chief Electriciant
Q. R. L. & P. C'o.

The following paper ivas read at the recent
Convention of the Canadian Electrical Asso-
ciation:

0f aIl financial undertakings, none, per-
haps, depends more upon the nature of local
conditions than does the successftîl develop-
ment of a city street railwav systemi, antdl'or
this reason it may, be of interest to the mienii-
bers of this Association to have before themi
a more or less general description of' the diffi-
culties encountered & overcomne by those re-
sponsible for the development of the Qtîebec
Street Railway.

Q uebec, as a city, lias many distinctive fea-
tures that ar,ý îlot to be found nin any other
city in Amierica, & the stranger Nvi thin its
fortifled î%'alls is very soon strtîck with the
unique fashions, miethods & temperamient Of
the quiet people w~ho miake up sîhat inay be
called the native populatitont, numhbering about
75,000, & Of vhich' about 6,5,oo0 are French-
speaking.

W'hen the construction otf the road %vas first
contemplated by those respottsible for the
promotion & ftîlfllment of the schemle, there
existed certain uttpromnising conditions îwhicl1
tended to arotîse the dottbts of mianv as tO
the feasibility & possible financial success5O
the enterprise. 0f' these 1Itnighit mention a
few at randomi. Business, in general, is car-
ried on ini a very quiet & m iat ter-of-fact ways
& an observant critic does not notice tîhe
hustle & bustle 50 commnon ini niostiioderil
cities of this continent. 'lTe salary of the
clerk & the wages of tîhe laborer are mioder-
ate, & the average individual very seldoti
seemis inclined to do any more than lie is paid
for. The natural result of this state of affairs
is that the electric st reet car wvas tiot likelY tO
be looked tlpofl as a v'altîable & indispensable
timo saver, as well as a welcomne conveiience,
but rather as a lîtxtry to be etijoyed hy those
wvho cottld afford it.

The miantifacturing initerests of' the city are
limited, & t'urtlter developiiient along' this line
is hindered bv the somnewhat strict cotlserv-
atismi of' capital. Further, the average laborer
or even expert worknîani is the' prottd JP 5

-
sessor of a large t'amîil3,, several of w~hotU are
perhaps engaged ini the sanie work as himl-

WIRE ROPES, MARION STEAM SHOVELS, BALLAST UNLOADERSU
Columbus Pressed Bowl Wheel and Drag Scrapers.

.......... ...... Wheelbarrows, Picks, Shovels, Mattocks, Etc.
Contractors Rails and Dumping Cars.

Saddle Tanlk Locomotives.

JAMES COOPER, 299 ST. JAMES ST., LYONTREAL.
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TH HEtRAIDSTREPT COMPANY gathers information'
that reflects the financal condition and the control'
ling circuinstances of every seeker of mercantile
credit. Its business may be defined as of the n'cf"
chants, by tlic merchants,for the merchants. in pro-
curing, verifving and promulgating information, nlo
effort is spared, and no reason-able e ese considered
too great. that the resuilts mai ,iusti t' its cli al' 
authority on ail matters affecting commercial affairs
and mercantile credit. Its offices and connections

5

have been steadily extended. and it furniéshes întOOr
mation concerning mercantile persons throughOut
the civilized world.baeonteercefrise

Subscriptions are aeontesriefrshd
and are available only by reputable wholesale, job-
bing and manufacturing concerns, and b>' resPOnsî
bIc and worthyfinancial. tlduciary and business cor-
porations. Specific ternis mav bc ohtained by; ad-
dressing the Company at anv of its offices.

C0RRfspoNoEr4CE INvlrFc
OFFICES IN CANAD)A:

Htalifax, N.S. Hlamilton. Ont. London, Ont.
Montreal. Que. Ottawa, Ont. Quebec, Que.-
St. John, N.B. Toronto, Ont. %,'ancousver, B.,C
Victoria, B.C. Winnipeg,Ma.

THIOS. C. IRVING,
Gen. Man. Western Canada. Toronto.

JOLIN A. FULTON,
Gen. Mati. Eastern Canada, Montreal.
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self, & he finds it convenient & economical to
live near his work, as rçnt in the manufactur-
ing districts is very reasonable. The city
Is very compact & densely populated, being
furthermore divided into certain sections
which are practically self-contained municip-
alities. Public entertainments & social fune-
tions were very little appreciated or patroniz-
ed, & the principal streets seened almost
deserted after 9 p.m. Although these condi-
tions may have no direct bearing on the prac-
tical expenses of construction & operation,
they were certainly not in favor of the credit
side of the prospective railway company's
cash book.

The more formidable objections, however,
were of a practical nature. Five years ago,
& even less, it was considered impossible
that anything that looked like a street car
could ever climb the steep, narrow & winding
thoroughfares that lead from the water's edge
to the highest points of the solid mass of rock
upon which the city is built. Besides this,
the heavy snowfalls, coupled with the narrow-
ness of the streets, were likely to be a great
hinderance to the service, but in spite of
everything, the completion of the road was
finally rushed through, & it lias now been
proved that the limiting conditions of the
Street railway operation were not over-
Stepped in the bold undertaking which has
given the people of Quebec a reliable & effi-
cient means of transportation. The city has
imfproved wonderfully since the inauguration
Of the road, & promises to become, before
long, as wide-awake & progressive a centre
as any in the country. Even theatrical enter-
tainments have become more or less popular
& everything seems to be moving at a faster
Pace than heretofore. On Nov. 1, 1896, was
Commenced the laying of the rails through
the main streets of the city, & on July 1, 1897,
the road was open to traffic.

SPECIFICATIONS oftrack were as follows
72 lb. 6" steel T rails in 30 ft. lengths. Stand-
ard gauge laying on 7" ties at 28' centres.
Each joint to be double rounded by two-oo
Solid copper wires in Eclipse copper bonding
caps, these to be tinned, & ends of wires
riveted on outside of rail. Double cross
bands to be placed at every 5th joint-i5o ft.

OVERHEAD CONSTRUCTION. -Tubular poles
28 ft. long, weighing 700 lbs., & spaced 90 ft.
apart, are used throughout. Insulation is of
Dirgo type, & trolley wire no. oo hard-
drawn. Span wires of standard galvanized
steel wires 3/8" in diameter. Lightning arrest-
ers of non-arcing type. Ail construction is
elegant & of a substantial nature. Altogether
there are 1o miles of span wire construction
& 2/ miles bracket.
. CAR SHEDS.- Of these there are two, one
In Upper Town, 210x120 ft., having 14 tracks

7 doors, where all cars in service are laid
up at night. The other is in Lower Town, &
's used for storage purposes only. The capa-
citv of the working car shed is 52 cars, &
here ail repairs are done. There are 7 floored
Pits communicating with the machine & black-
'mith shops underneath. It has been found
cheaper to manufacture most of the repair
Parts than to purchase them from supply
dealers.

PAVING.-At this time ail streets, without
exception, were covered with a generous lay-
Ilg of macadam. Within the last two years,
however, a great improvement has been made
in this respect on nearly al the streets
through which the lines run. Ail macadam
was removed to a depth of about 12", leaving
the ties completely exposed, & these were
then filled in with concrete to within about 4"
Of the top of the rail. The facing of the new
Pavenient throughout the city now consists of
Scoria blocks between & 8" beyond the rails,
While the remaining strip of roadway is
filled either with ashphalt, asphalt brick, or
Scoria blocks, according to the grade of the
street.

In Upper Town, the residential district of
the better class of people, the streets were
nearly ail wide enough to permit of a double
track, but even here it was found necessary
to run through certain sections on single
track. Lower Town, the business section of
the city, is a semi-circular strip of varying
width, & of a practically level ground which
is surrounded on the outer edge by water, &
lying beneath the cliffs which mark the bound-
ary of Upper Town. Here the lines are ail
single track with the exception of one section,
where two parallel streets converge into
one wide street / mile in length. The main
street, which runs through the entire length
of this section, is about 22 miles long, & is
so extremely narrow in places that there is
hardly room for an ordinary vehicle to squeeze
past on either side of a car, on the single track
in the centre of the street.

The return line is run through a maze of
narrow & unsvmmetrical side streets, which
seem to run in almost any direction until they
form a junction at an oblique angle with one
of the largest arteries, thereby losing their
identity. On one section of the line, one mile
in length, there are no less than i i curves of
from 35 to 40 fi. radius at intersections of
about 90°, one of which requires a reverse
curve of 40 ft. radius. On ail these streets
the inner rail is placed within 2 fi. of one side-
walk in order to leave room for single vehicles
to pass a car on the other side.

The Upper and Lower town lines are con-
nected by two cross town lines which ascend
obliquely along the face of the cliff. One of
these, the Green Line, runs through the pub-
lie thoroughfare which, though very steep, is
yet feasible. The actual length of this line is
3,440 ft., & the difference of level between in-
junctions is 172 ft., which is equivalent to an
average grade of 5%. The total length is
made up of sections of 200 ft., 122%, 100 ft.
of îo%, & 6oo ft. of 9.5% grades, the rest
of the line being nearly level. Ail these
grades have sharp curves in their lengths, but
the most difficult to operate is the first. This
one begins to rise at a gradient of i i 34%, &
terminates at 14.15%, there being a 40 fi. rad.
curve at the top, of which half is on the heavi-
est part of the grade.

The second cross-town line runs for a cer-
tain distance down Palace Hill at an average
grade ofii% & then turns off the public street
at an angle of 8o' on to a steel trestle which
runs parallel with the face of the cliff at a
gradient of 7.5% for 8oo ft. The total length
of this line is 1,300 ft., with average gradient
of 6.85% & a maximum of 12%, difference of
level being 89 fi. One disadvantage in the
operation of this line is, that when a car
leaves the trestle to take the 115% grade, it is
running at half speed, & must be accelerated
on grade. This means a very heavy drag on
the motors for the first 50 ft. of the climb.

CAR SERVICE.-The Upper Town service
consists of a double belt line, 33% miles in cir-
cumference, with from 4 to 7 cars running in
each direction on a 4 minute headway in sum-
mer, & 5 minutes during the winter. Schedule
speed on ail lines is approximately 8 miles
per hour, except for a few short stretches
of level ; the total length of this belt is layed
on streets having a gradient of from 4% to 8%.

In Lower Town there is but a single belt
line, both branches of which are intersected
by the cross-town lines. Cars running west
are for most of their run within one block of
those running east. Here, also, cars are run
on a 4 minute headway, & the service re-
quires from 8 to in cars. Free transfers are
issued from one belt to the other over the
cross-town lines. These are run separately
in winter, but two sides of a double rectangu-
lar belt line in summer. Both tracks are
single, & crossings are made at turnouts.

Strict regulations govern the operation of
cars on grades & sharp curves. On some of
the grades stop-boards are placed top & bot-

tom, & the motorman cannot proceed until
signalled by the conductor. Speed down
grade must not exceed 4 miles per hour. As
a result of these precautions, runaway cars
are very rare, & have never been attended by
any serious consequences. The average
number of cars in regular service during the
summer months is about 35, & in winter
about 30.

BRAKES.-In every city of grades, such as
Quebec, the system of braking should be of
special interest, yet hand-brakes are used
throughout, the effective leverage being aoo
to i. The brake shoes in use are of very soft
cast iron, & it has been found that the retard-
ing force due to the application of this shoe is
much more evenly supplied, & that the co-effi-
cient of friction is higher under all conditions
than it is when hard cast iron is used. This
is especially the case in frosty or snowy
weather. New shoes weigh 19Y2 lbs. & wear
down to 434 lbs. Average life is 6,150 miles,
or 41o miles to the lb. of wear.

WHEELS.-All wheels used are of ordinary
chilled cast iron 33" diam., weighing 425 lbs.
each, & mounted on 4" steel axle. Of these
removed from cars during the first three
years of operation there is not a great propor-
tion of " flats," as will be noticed from the
accompanying table :-

W heels removed........ .. i2. pairs
Of these Worn out.............. . 94"7Ç.2%

"Flats"..... .... ........ 2. ". 18.4%
Broken Flanges...........8 " 6.4%

Average life 24,800 car miles.
Maximum lite, 49,ooo car miles (reached by îo pairs).

CAR EQUIPMENT.- The car equipment con-
sists of: Thirty-five 28 ft. double vestibule
closed cars, weight fully equipped, 14,500lbs., seating capacity, 30 ; 24 double & open
cars, weight 16,500 lbs., seating capacity, 50;
6 double ended snow sweepers ; 2 double end-
ed wing plows ; i street sprinkler ; i convert-
ed horse car.

ELECTRICAL EQUIPMENT.-The electrical
equipment is standard throughout on all roll-
ing stock. It consists of 124 no. 12 A-30
horse-power motors ; 124 no. 28 A control-
lers ; 62 sets controlling resistance. AIl clos-
ed cars are fully equipped & in service during
12 months of the year, & the extra equipment
required for sweepers & snow plows during
the winter is borrowed from the open cars.
The sweeper & plow equipments are neces-
sarily very much over-loaded at times, & it
will be of interest to some here present to
know how they have stood the liard usage.

OvERLOADS ON MOTORS.-An overload of
roo% for several minutes at a time has often
been carried by these during heavy snow
storms, & a sweeper will sometimes burn 5 or
6 no. 13 B. & S. copper wire fuses, or in other
words draw from 200 to 250 amp. at 520 volts
before it can get past a -difficult spot. This
extremely hard usage does not seem to have
any very bad effects beyond a temporary
softening of the armature insulation, & some-
times the loss of a certain amount of solder
from the commutator connections, & the man-
agement are proud to say that they have not
had a single armature burned out since the
road has been in operation, in fact the only
trouble they have ever had with an armature
is that in two cases the insulation was scrap-
ed off the wire by rubbing against the pole
pieces in consequence of a defective bearing.
This is not a bad record considering that
there were 124 of them in use. There has
never yet been a commutator lost, or even has
it been necessary to repair one, apart from
resoldering a few melted connections, & the
heaviest wear on any diameter up to date
is 3/8 in., & the average wear taken from the
first 28 closed cars in operation is 22 ins. on
the diameter after having made an average
run of 71,800 miles. There has not been a
commutator "flashed " or "bucked " in the
past 18 months, & this, perhaps, is largely
due to the excellent quality of brush used, as
well as to the constant care that they receive.
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CARE 0F MOTORS.-It bas always been the
practice to send an armature ta the lathe at
the first sign of a Ilbuck,- & it bas been
found that this is absohitely the only way ta
prevent a re-accurrence of the trouble. A
sharp eye ks kept on the brushes ta see that
they do flot wear down too far or becorne
gripped in their halders, & commutators are
cleaned & sandpapered about once a week
with noa, o sandpaper, although it is quite com-
mon for a commutator ta keep a nice chocolate
glaze for over a month without being touched.
The commutator is the mast delicate &
troublesome part of any electric equipnîent, &
there are two or three more points which
ought ta be strongly recommended in its care :

st-To send it ta the lathe before it bas
warn down toa far. Just as soon as a slight
shaulder is formed at each side of the wear-
ing surface, the brush us lifted by the end play
of the armature & unnecessary & expensive
sparking is the resuit. Further, the copper
segments are rarely af a tiniformi boldness
througbout, & the least inequality of wear
soon develops inta a low spot on the commu-
tator.

2nd -It is very important that the brush
springs be set at the proper tension, & it is
easy ta make a raugh comparative test of this
statement with fia other tools than a pair of
calipers or steel tape line & an anglers spring
balance. It will be found that toa light is
just as seriaus a defect as taa heavy a ten
sian, if nat more so. Ini one case excessive
wear is due ta sparking & probable "lflash-
ing,' & in the ather ta actual friction.

3rd-See that brush-holders are accurately
aligned so as ta divide the current equallv be-
tween the two circuits of the armature. if the
brushes are but the thickness of one segment

C, P. R. L<4ANDS.0
The Canadian Pacific Railway lands cansist of the

odd-numbered sections along the Main Line and
Branches, and ini Northern Aberta and the Lake
Dauphin District. The Railway Lands are for sale at
the various agencies of the company in Manitoba and
the North-West Territories at the fol lawing prices:

Lands in the Province of Manitoba average $3 ta $6
an acre.

Lands in Assiniboia, east of the 3rd meridian. average
$3 to $4 an acre

Lands west Of the 3rd meridian, including the Calgary
District, jýenerally $3 per acre.

Lands in Northern Alberta and the Lake Dauphin
District, $3 per acre.

TERMS 0F PAYMENT.
Teagyregate amounit of purchase money and in-

uees s vded nto ten ntalments, as shawn un the
table belaw;, the first ta be paid at the time of purchase,
the second two years from the date of purcbase, the
third in three years, and so on.

Interest on the outstanding purchase money is pay-
able in one year, except in case af an actual settler wvho
breaks up at least one-sixteenth of the land within that
time. a N rebate of interest is allowed on hay or
grazin g lands.

The foiiowing table shows the amaunt of the annual
instalments on a quarter section of u6o acres at différent
prices under the new conditions:

i6c acres at $3.oo per acre, xst instalment $71.go. and
nine equai instaknients of $6o.

i6o acres at $3.o per acre, ist instalment$83.9o, and
nine equal instalments of $70.

i6o acres at $.p.o per acre, ist instalment $95.8.5, and
nine equal instalments of $8o.

utoacres at $4.5.o peracre, st instalment $i07.85, and
nine equal nstalments of $0

itc acres at $e.oo per acre, ist nstament $i u.85, and
nine equal instalments of $zoo.

i6o acres at $5.jo per acre, xst instalment $13 i.8o, and
nine equal nstalments of $1 Io.

i6o acres at $6.oo per acre, zut instalnent $143.8o, and
nine equal instalments of $12o.

DISCOUNT FOR CASH. If land is paid for in fui! at
time of purchase. a reduction from ppnce will bie allowed
equal ta ten per cent. of the amount paid in excess of the
usual cash instalment.

Purchasera paying any instaînuent, or more, anc fuil
year before the date of maturîty. will be al!owed a dis.
count on the amount of the instalment or instalments so
paid at the rate of six per cent. per annum.Interest at six per cent. wili be charged on overdue
instalment..

Write for maps and full particulars.

L. A. HAMILTON, Conissîoner,
F. T. CRIFFIN, »- omsinr

WINNIPECG.

out of place, one is liable to be notifled of the
fact at the first heavy overload on the motor.
0f course a great deal depends upon the quaI-
ity of brush used, & cost price of this article
should not be cansidered.

The brusb used here averages a life of 12,-
600 car miles& costs i5c. a piece,which is more
than most brushes of this size on the*market,
but let any one just make a simple calculation
ta see haw many times the différence in the
price of the brush goes into the saving eifect
by proionging the life of a cammutator severai
years. The cost of renewing one commutator
wouid keep a 5o car equipment in brushes for
two years.

I have now to apologize for having perhaps
tired you with detail, but I feel that a great
deal more could be said on this subject if time
& courtesy permitted.

Same trouble bas been experienced during
the snow storms of winter by the grounding
of field coils, but means have been found ta
eifectively prevent this in future. I might
here mention that during 12 hours of a cold
dry snow stormn, when iight particles of snow
are flying about, 2 or 3 gallons of water are
sametimes coliected in the bottom of the motor
casings. Water & slush in the spring time
have given no trouble.

A word about contfollers. Aside from the
burning out of a couple of magnetic blow-out
cails, there have neyer been any repairs made
on any of the 124 controllers in service be-
yond the renewing of the sparking tips of the
druin, which is done about once in two years,
at cast of about 5oc. a controller. Here
again are the results attained by vigorous in-
spection & careful cleaning each night. Apart
fram the nigbtly inspection it is the practice
of the road ta tharoughly overbaul every car

once in every six weeks. This work is doule
in day time. Bearings & armatures are ex-
amined, brush springs set, brake rigging
adjusted, & journal boxes examined & re-
newed if necessary. As a result of this routine
work, which costs but littie, it is seldom that
the service bas ta suifer the annoyance 8e
biockade of trafflc caused by a disabled Car
on the road. It can be safely said that there
are not more than 2 or 3 cars ever pulled 01t
of service for any reason whatever from earlY
spring to late in the fali. In winter the nfltl
ber is somewhat greater.

CURRENT CONSUMPTION OF CARS 014
GRADES.-The current required ta get a
ioaded car up the steepest grades on a good
summer rail, is practically constant & Welî
within the overload capacity of the car mators'
The maximum amount usually drawn fr00'
the line at 520 ta 540 volts under such condi-
tions is rarely above 125 amperes, & that for'
a short time only. The average current 15
from 6o ta 8o amperes per car.

J ust as soon as the appearance of suioW or
ice on the rail has ta be considered, the
ascent becomes a more serious question.
Wheels begin ta skid & the car loses moufln
tum, then sand is applied, & the sudden ovef-
load on the motors as the wheels take a gril)
is often beyond the capacity of the heaviest
fuse wire it is safe to use on the car equiP-
ments, viz., 14 B & S. This wire will carry
uSa amperes for several minutes in wiuiter
time, & 200 amp. for about i o seconds, & this
will give a rough idea of the power required.
The rated capacity of the motors is 50 amP.'
s0 tbat when running on the parallel connec-
tion the rated load per car would be i00 afl'-

In other words, every equipment 01 the
road bas frequently ta stanîd cacla day a"'

Rhodes,
~ Curry & Co.,

lame Ltd.,

Raïlway and

IStreet Cars
of ail dmsriptions.

Special Cars for Goa,0e'
.0 Lumber, &c., with BaU

Ik Baring Whcels. .

Car Wheels, Castings, Forgings, &c.
AMHiERST, NOVA SCOTIA.

r
I JOHN S. METCALF CO.,

Engineers, Grain Elevator Builders,
1075 W. FIFTEENTH STREET, CHICAGO, ILL.

A partial list of elevators which have been designed and constructed by u!; and
under aur supervision.
Burlington Elevator, St. Louis, Moa......................... Capacity .... 1,3W0,000 BuSlhel'
Cra.nd Trunk Elevator. Portland, 149.... .................. "'I ... .11000,000
Expart Elevator, Buffalo, N.Y .............................. ........... 1i,00,0«
J. R,.1Booth levator, Depot Harbor, Ontario............ 1,000,000
Cleveland Elevator Companys Elevator, C'leveland, 0(..... ....... 0,000
Erie R. R. Transfer & Clipping House, Chicago, 11I........ 100 cars in 10 hrs.
Manchester Ship Canal C.'. Elevator, Manchester, Eng .......... 4500,000 "
Burlingtan Elevator Cao., Peoon, Ill.............. ............. .... .......... W0,00()
Canada Atlantic Railway Elevator, Coteau Landing, Que ........... 500.000
Narthern Grain Ca., Manitowac, Wis .............. ...... lW10
Union Elevat.or, East St. Louis, Il ....................... 1,10000m
Montreal Warehlouslng Co.'s Boit Convoyer System ................

We make a specialtyPL N
of furnishing ..... PLANS ND SPE IF1~ICATI YS.
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Overload of from 50 to i20%. These figures,
however, are yet too low for the current con-
sumed at times by the driving motors on the
sWeepers. On these there has been frequent-
Iy measured an overload lasting an appreciable
time of i8o% to 200%. Apart from these sud-
den maxima, the average load distributed be-
tWeen the two motors sometimes averages i50
amp. for hours at a time, including several
short periods of comparative rest. Some, I
know, will say that it is extremely bad prac-
tice to strain an equipment to such an extent,
but, without denying the charge, it may be
said that these sweepers have cleaned over
6 ,ooo miles of track every year for the last
three years, & the only mishap which oc-
curred to any one of them during the third
year of their operation was the grounding of
one field coil, this too in spite of the fact that
they were on one occasion running for io6
hours continuously, each one wearing out 3
or 4 sets of brooms during that time. On
several occasions they were running continu-
ously for two or three days, except for an oc-
casional stop of an hour to renew the brooms.

Curve no. 2 shows the average power re-
quired by each car in service during each
Month of the year. These curves-are calcu-
lated from the readings of an integrating
wattmeter in the central station.

The total cost of maintenance of electric
equipment per car mile per year is 17c.

EFFICIENCY OF MOTORMEN.-The car ser-
Vice calls for a working staff of 70 conductors
& as many motormen. All motormen before
being accepted on the road must go through
a period of training averaging from three
weeks to a month. Part of this time is spent
On the road in the company of a good regular
motorman, & at least a week is spent in the
car sheds, where the novice acts as helper at
nominal wages. He is then examined as to
his knowledge of the road, car equipment &
regulations. Very little technical knowledge
1s required beyond a thorough understanding
Of the different parts of the equipment. As a
result of this discrimination against the block-
head & the fool, it is a marked fact that on
every car in service, "the man behind the
gun " knows his business & uses his brains to
the advantage of the company.

SNOW AND ICE.-The greatest difficulty
encouintered by the Railway Co. in its efforts
tO provide a regular & efficient car service
during the winter months, is the clearing
away of the snow from the tracks. It is not
so much that the snowfall is somewhat
heavier than in Montreal & Ottawa districts,
as that the extremely narrow strips of road-
Way either one side of the track or the other,
soon become piled up with snow to such an
extent that all snow removed by a passing
sweeper immediately slides back on to the
rails & blocks the passage of the following
car.

Another serious disadvantage is that all
cars in the city have to run over some sections
Of single track. This fact requires, of course,
that cars shail make regular crossings at cer-
tain points. & if one car should be late for-
or worse still, not reach-its crossing point,
several of the following pairs of cars which
Cross at the same point will be stalled there
until the tangle is straightened out. A delay
Of this sort is disastrous in many ways, be-
Cause the leading car, when it gets away, has
sometimes to plow its way through a heavy
accumulation of snow until it is, possibly, ex-
tricated from its sorry plight by a passing
5weeper, which has to be signalled & shunted
Past the waiting cars before it can be of any
service. Matters are soon straightened out,
but then that sweeper should have been sofne-
Where else & there is more trouble ahead.
Just as long as all cars make their proper
crossings, no matter if they be a few minutes
behind scheduled time, everything works
sMoothly, and after that, complications seem
to increase in geometrical progression.

It is the practice to send out the "wing
plows " as soon as a certain amount of snow
has fallen, & these follow the sweepers around
the whole length of the track, at regular in-
tervais, pushing the snow piles back as far as
6 ft. from the rail where it is possible, although
there are miles of track to be kept open
where there is less than that distance between
the rail & the actual buildings, to say nothing
of the sundry poles & sidewalks that neces-
sarily intervene. As the day wears on & the
snow still continues to fail, the swing of the
plows is limited to 2 ft. & possibly to i ft.,
after which it is a hard struggle to keep every-
thing moving through the rectangular chan-
nel four to five feet deep which bas been form-
ed by the wing plows in their endeavors to
clear the right of way. There are several bad
spots at which it is absolutely necessary to
keep gangs of snow shovellers at work as soon
as the storm reaches any more than even
moderate proportions. It has further been
necessary on two or three occasions to pull
all cars out of service in order to give the
tireless sweepers a chance to keep the road
open, but only once in 1898 & once in 1899 bas
the service been entirely blocked, & that for
one day only.

Nearly all cars in service now carry side-
brooms or flangers about 3 ft. in length,
which are set obliquely across the rails about
i ft. ahead of the front wheels. These con-
sist of cast frame, into which are fastened a
number of cuttings from the sweeper brooms
about 1o ins. in length. They cost very little
& have proved of invaluable service in keep-
ing the rails clear of snow during the hourly
or half-hourly intervals between passing
sweepers ; in fact, the car service very often
depends entirely upon these to get through a
light snowstorm, a couple of sweepers being
sent out, after it is all over, in order to clean
up. These long brooms have another great
advantage over a narrow steel wire brush in
that they keep the snow & ice at each side of
the rails at an easy slope toward the bottom,
instead of cutting a deep rectangular trough
which remains filled with snow after the
sweeper brooms have gone over the track.
Since adopting these brooms on the road, a
marked decrease in the power consumed by
the rolling stock during storms is noticed, & a
great saving has been effected in the quantity
of rattan used by the sweepers for each mile
of sweeping. This results from the fact that
when the transverse section of the winter road-
bed is properly graded the sweeper brooms
need not be let down so far in order to clear
all snow from the rail, thus saving a great
deal of breakage.

The average snowfall in Quebec for the last
three years has been as follows: 1897-98,
i04.6 inches ; 1898-99, 12o.6 inches ; 1899-oo,
100.3 inches.

Curve no. i shows the proportion of last
year's total fall during each month, also the
number of miles covered by the sweepers dur-
ing each month of the same year. Further
data relative to cost of removal will be found
beneath. These include all cost of sweeping,
shovelling & carting away of snow, as well as
the interest, depreciation & maintenance of
the necessary equipment.

With reference to the removal of snow, the
city by-laws enact "that proprietors or occu-
pants shall remove the snow & ice from their
roofs and from the streets, from the street line
to the centre of the street, & keep the same
within two inches of the pavement."

The by-law granting a franchise to the
Quebec Railway, Light & Power Co. enacts
" that the Co. shall remove the snow from
their tracks & two feet on either side thereof."
As the Co. could not see its way té carry out
this regulation without having trouble with the
proprietors or tenants, it every year makes an
arrangement with the tenants on that side of
the street on which the Co. throws its snow,
to remove the same, paying them at the rate

of ioc. per lineal foot of their frontage, except
in places where the snow is known to accum-
ulate, where it pays at the rate of r5c. per
lineal foot. Consequently, all the Co. has to
do is to throw the snow off its tracks, leaving
the proprietors to remove the same along with
their own. With this arrangement the pro-
prietors seem very well satisfied.

One can better appreciate the relative
magnitude of the snow expenses when told
that $1.54 bas to be deducted from the daily
gross earnings of every car in service during
the year in order to make up the amount.

HEATERS.-All closed cars in service are
heated electrically during 6 months of the
year, the heaters being divided into 4 sections,
2 on each side of car, each pair being separ-
ately controlled. The current consumed by
each pair is 4.9 amp., & it therefore requires
9.8 amp. at 520 volts, 5.1 k.w., to heat a car
during 4 months of the year when both sides
are in use, but during Nov. & April one side
is quite sufficient to maintain a comfortable
temperature within the thin shell which com-
poses the car body.

Taking the average time of service of car at
18 hours per day, & the actual cost of the extra
current required at 6 5c. per k.w. hr., the cost
of heating one car is as follows :-

5.1 x .65 = 3.21 cts. per hour
58 cts. per day

150 x 58 $87.00 per year

This is equivalent to .204 cents per car mile,
& the maxim taught is, " don't use electric
heaters in a cold climate unless you have the
advantages of an unlimited water-power &
station capacity." The interest on first cost,
depreciation & maintenance of the heating
equipment would not add more than 2 or 3%
to the figures.

The electric railway, as well as nearly all
lights & motors in Quebec, are operated
through a substation within the city, from a
power house situated at the Falls of Mont-
morency. The power house is 150 x 50 ft.,
& contains the following equipment : 3-600
k.w. 2 phase 66 eye 5,500 volt S.K.C. alterna-
tors ; 1-750 k.w. 2 phase 66 eye 5,5oo volt
S.K.C. alternators; î-6oo k.w. double current
273,500 volt generator ; 2-30 k.w. bipolar ex-
citers. All the larger machines are direct
connected to 52 in. water wheels of i,ooo h.p.
capacity each, & operating at a speed of 286
revolutions per minute.

The power is transmitted to the city over 16
wires, carried on 2 separate pole lines. Each
machine is fed into a separate circuit at Mont-
morency, but may be connected in parallel at
the substation in the city, -the substation con-
sists of a substantial stone building containing
the following machines : 2-600 k.w. 2 phase
S.K.C. synchronous motors, taking current at
5,ooo volts direct connected to a 5oo k.w. 550
volt railway generators, 2-200 k.w. 2 phase
5,ooo volt synchronous motors direct connect-
ed to 4 125 light multi-circuit arc machines.
Besides these are the direct connected start-
ing motors required for the motor-generators,
2 exciters driven by induction motors, & all
necessary transformers & switchboards for
distributing the burrent to its various uses.

RAILWAY SWITCHBOARDS.-The railway
switchboard contains-besides switches, cir-
cuit-breakers, volt & ampere meters & field
resistance-i intergrating wattmeter, 2 re-
cording ammeters, & i recording volt-meter.

From the daily reading of the first has been
prepared curve no. 2, which shows the cur-
rent consumed by the railway cars during
each month of the year. It will be noticed
how much more power is required during the
winter than in summer, in spite of the fact
that fewer cars are in service, & the car miles
run by each are fewer than in the summer. It
will also be seen that, during Feb. each car
consumes an average of 24 h.p. during a
whole day's run.

The maximum overload capacity which the
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station is ever called upon to furnish the rail-
way, is about 900 k.w., and a yearly average
is about 35o k. w.

The peak of the summer load very rarely
reaches 55o k.w., & is easily handled by one
generator, although a to or 15% increase

over this load would be very liable to pull
the synchronous driving motor out of steep
if of long duration.

lime bas unfortunately not permitted the
preparation of any accurate curves to tell
the story of the station's output, but one may
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standard of U.S.
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Send for Particulars.F.Front Vlew

Ym FE. CAME, Manufacturer,
-%IdeView 17 Place D'Armes Mill1,-- Montreal, P.Q.
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110 BAY STREET, TORONTO
RiCHARD SOUTNAM, NANAsci

A Popular Route
to New York
Canadian Pacific, and Toronto, Hamilton

and Buffalo Railways in connection with
the New York Central & Hudson

River Railroad.. ,1,Sicej j

Leaving Toronto in the evening at 5.20 p.ru.
in one of the through sleeping cars ot the Wag-
for Co., you are landed at Grand Central
station, in the very heart of the City of New
York. 4th Avenue and 42nd Street, at 8.15 next
morning, adjacent to ahl hotels and business
houses and av oiding the annoyance of transfer.

This is also the route of the farnous

"éEMPIRE STATE EXPRESS"
Fastcst Train in the world.

Caîl on nearest ticket agent of the C.P.R. or
TII. & B. for further information, or address

GEORGE H. DANIELS,
Geni. Passr. Agent, Grand Central Station,

NEw YoRK.

LOUIS DRAGO, H. PARRY,
Can. Passr. Agent, Genl. Agent,

ToRONTO, ONT. BUFFALO, NY.
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Hamilton, Ontario.
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Railroad Ties, Pine Decking

and Bridge Timber cut
to order.

3x3-30 ft .5.. PinO Dsoklng and Cross
Arms In Stock.

white Oak PiliIfg fuIflishod promptly.

form an idea of the average fluctuations bY
an examination of the recording ammneter
charts on exhibition.

Before closing this vcry hurriedly prepared

The Crand Trunk Railway Company of
Canada.

N OTICE is hereby gis'en that the Ordinary Generl
Half-Yearly Meeting of the Grand Trunk Railway

Company of Canada wilI be held at the City Terminus
Hotel. Cannon Street, London. E.C., on TuesdaY the
qth day of October. î9oo, at Two o'clock p.m. preciselY'
for the purpose of receiving a Report from the Directorg
and for the transaction of other business of the Con
pany.

A Resolution will also be submitted for the approvalJ
by the proprietors, of the arrangements to be made for
tbe reorganization of the Chicago and Grand Trutlk

Railway Company, including particularly a guarantee,
by the Company, of the interest on the Bonds proposed
to be issued by the new Company.

Notice is also given, that the Transfier Books Of th'
Company will be closed from Saturday the 1,5th day Of'
September, te the day of meeting, both days inclusive-

By order,
C. RIVERS-WILSON. president-
WALTER LINDLEY, SecretarY*

Dashwood House,
9 New Broad Street, London, E.C.

7 th September, igoo.

THE CANADIAN PACIFIC RAILWA G-
DiviDENOS for the half-year ended thirtieth june, 100

have been declared as follows:
On the Preference Stock two per cent.
On the Commnon Stock two and one hall per cent-

Warrants for the Common Stock dividend willb
mailed on or about first October to Shareholderç Of re-
cord at the closing of the books in New York and LOI-

Th reçece Stock dividend wilI be paid on Monday~

October flrst. to Shareholder% of record at the closig O
the books at the Company s London Office, i Queen Vic-
toria Street, London, E. C. boswl ls i

The Common Stock transfer boswl ls nLn
don at 3 pm. on Friday, 24 th August, and in Montra.
and New Y rik on Friday, 7 th Septeniber. The Prefer
ence Stock books will close at 3 p.m. on Friday, 3 15 e
August.

Ail books will be re-opened on Tuesday, arid October.

By Order of the Board,
CHARLES DRINKW.ATER.

Montreal, i,3 th Auguat, igoo. SecretarY.
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Paper, it may, perhaps, be in order to make a
few remarks relative to the conversion of the
old Q. M. & C. Ry. to an electric suburban
Une. This excellent roadbed now serves to
carry a fast service of electric càrs, inter-
8pers2d with steam trains, which handle the t
heavy traffic between Quebec & the shrine of n
St. Anne de Beaupre. d

A trolley wire is suspended at a height of û
22 ft. above the rail by stranded steel span n
Wires hung from wooden poles, & the rails
have been connected with single bonds of no.
0o wire for 26 miles. A copper cable of 300,-
o C.M. area runs parallel with trolley wire

for most of its length & is connected to the 1
trolley every quarter mile.

This cable is fed at a pressure of 56o volts
at 3 points: at Quebec, at Montmorency, 7
Miles away, & at St. Annes, 21 miles away k
from the city, all power of course being gen-
erated at Montmorency & transmitted for t
ends of line at a high alternating tension. •

Cars used are 50 ft. over all, & each equip- t
Ped with four 38 B motors geared to a speed b
f 45 miles an hour.
On account of the many stops to be made

,n the length of the line ([8), a schedule time i
of 21 miles in 6o minutes has been adopted. o
This is quite satisfactory & fast enough, be-
cause the line is a very busy one in two ways.
The number of passengers carried is beyond r
the highest hopes of the management, & it
WOtild be impossible to run any more trains
Over a single track & on train orders than are
oPerated at present. There is every prospectfi
of a second track being laid in the near future. V
The idea of running steam & electric cars is t
ý novel one in this country, but is highly suc-
cessful in every respect.
, In the discussion which followed the read- t
,ng of the paper, Mr. Blair gave the follow- E
ng further information :-

The road has been operated three years.
The heaviest wire on any commutator is 3/8 f

of an inch.
The heaviest grades carry the heaviest traf- n

ne in town.
There has not been a commutator flash or r

buck on the road for 18 months.
The water & slush in the spring-time have

riever given us any trouble, it is the hard snow
'n the winter. $16,300 is the total cost charge- t
able to snow.

The Co. has no depreciation account, every- a
tbing goes in to maintenance account. De- m
Preciation & cost of repairs go in together, & m
the road is kept up to the standard for rail- h
Ways. d

In some cases we have to actually cart the a
.nOw away to some convenient place for the m

tirne being, & then the next day take it away r
Pernianently. In almost every case we have
O cart it twice. In some cases, without ex- c

aggeration, there are 4 ft. of snow above thetop of the car; that, of course, has to be i%hovelled out. A car will run into these drifts. 1

CU r vel fo. - L

CLl?-V£3

Anybody who knows Quebec
will know the point I refer to,
Chateau Frontenac.

The foot passengers have to
come in along the car tracks.

The Co. pays the tenants i5c
per lineal foot once a year for
the removal of snow.

The Co.'s day is 18 hours
long.

The power supply is water
power.

The rotary converter is used
for the railway at St. Anne de
Beaupre, where 5oo volts are
fed into the wire. There are
18 stops made in 21 miles. We
have as many trains on now as
we can put on in that section.
In all probability another line

- will be laid in the near future.
The pressure on each brush

depends on what car it is.
We keep the hill cars & level running cars
separate. We run'the same car over the hill
as on the level, but draw more current than
on the level.

We keep records of everything. We keep
hem by numbers of the car & so forth. The
men who do the work keep the records
during the month, & I take the whole of
hem & enter them in my own book once a
month.

The Use of the Dynamo and Storage
Battery In Telegraph Offices.

By W. J. Camp, Superintendent C.P.R. Co.'s
Telegraphs.

Previous to 1870, acid batteries of various
kinds were used for main telegraph circuits,
& the Daniel form of blue-stone battery for
he locals, or sounder circuits. Between 1870
& 1874, what is known as the 1'gravity bat-
ery " was brought into general use. This
battery is a modification of the Daniel cell,
but the sulphate of zinc & sulphate of copper
solutions are kept separate by the difference
n their specific gravity instead of by means
of a porous cup. This form of battery is very
constant & requires*but little attention as
compared with the acid. To obtain the best
esults not more than 2 or 3 wires should be
worked from each bank, although frequently
io or more are thrown on one bank of battery.
When this is the case the results are unsatis-
actory, particularly during wet weather, &
when wires of different lengths are combined
ogether. A separate bank is required for
each duplex or quadruplex set, & also a local
battery for each sounder circuit. It is true
hat, as each sell gives out about one volt
E.M.F., the exact power required for each
multiple circuit or local canbe very accur-
ately adjusted by adding to or taking off
from the number of cells -

& on this account a great
many chief operators raised e
objections to dynamo cur-
rents. However, even this
advantage has been compen-
sated for.

While the change from acid
o gravity batteries effected

great economy in mainten-
nce, and improvement in the
working of the telegraph
wires, a much greater stride
has been made by the intro-
duction of the dynamo & stor-
ge battery in telegraphic

work. I wili deal rfist with
main lines, & then with local, w y..,
or sounder & transmitter cir- (a> --
cuits. -•

About î88o dynamos were
ntroduced by the Western "'r
Union Telegraph Co. at New
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York for supplying currentto the single working
wires. The means for doing this are compar-
atively simple. Two dynamos are used, each

. of a voltage high enough for the longest wires ;
the positive pole of one & the negative pole of
the other dynamo are earthed, & the opposite
poles connected to two buss wires. The vari-
ous single working wires are connected to
these buss wires, according to the polarity
required, through an artificial resistance for
each wire. The Western Union in the U.S.
& both companies in Canada use incandescent
electric lamps for these resistances. The
Postal Co. in the U.S. uses German silver
wire wound on tin tubes, so designed that,
should any heating take place, it is counter-
acted by a current of cold air which passes
through the tube. Additional resistances
were inserted on the shorter wires to make all
lines approximately of the same electrical
length. These resistances were usually of
fine German silver wire wound on the handle
of a wedge which was inserted with the in-
strument wedge in the spring-jack of the
switch. It lias been found much more satis-
factory, however, to have several dynamos
giving different voltages, & the use of the re-
sistance wedges abandoned.

The next step was to apply dynamo power
to duplex wires. For many years back the
polar duplex has been used all over America.
When using the gravity battery the transmit-
ter (pole-changer) was arranged to reverse
the poles of a bank of battery from earth to
line & vice-versa. This pole-changer required
very accurate adjustment in order to redice
the time of reversals to a minimum, the least
break in the circuit, or short-circuiting of the
battery, being liable to affect the signals at
either or both terminals of the line.

For dynamo power the earth connection is
omitted in the pole-changer; the armature is
connected to the line circuit, the front contact
to the negative buss wire, the back contact to
the positive, & resistances of 6oo or more
ohms inserted ahead of each buss wire to
prevent arcing at the contacts of the pole-
changer.

Then came the application of the system to
quadruplex circuits. Great difficulties had to
be overcome to effect this. Two entirely dif-
ferent systems are in general use, one by the
Western Union & G.N.W. Telegraph Com-
panies & the other by the Postal Telegraph
Co. The C.P.R. Co. uses the systems at To-
ronto & Montreal, & the Postal system at
other W.U. points.

A few general remarks with reference to
the duplex & quadruplex as worked with grav-
ity batteries may be of interest at this point to
those who have not read up the subject.

Duplex is a system by which two operators
can transmit simultaneously in opposite direc-
tions. This is attained by winding the receiv-
ing relays with two coils of wire in opposite
directions, one winding being connected to
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the line, & the other to a set of resistance
coils & condensers which are so adjusted that
the electrical length & static capacity are the
same as the real line. The home power di-
vides equally, half passing around the core in
one direction to the real line, & half in the
opposite direction to the artificial line, the
result being that the core is not magnetized
by it, & is not susceptible to any change in the
home power. As the power coming over the
line from the distant station only passes
through one of the coils, & there is none com-
îng in from the artificial line to counteract it,
the core is affected by any change in power at
the distant station. The receiver is a polar-
ized relay whose armature closes the sounder
when moved in one direction, & opens it when
Moved in the other. The transmitter is an
instrument worked by an ordinary telegraph
key & local circuit. It is so arranged that
When the key is depressed the negative pole
is connected to the line & positive when the
key is opened.

Quadruplex is a system by which two oper-
ators can ti ansmit one way simultaneously
With two operators transmitting in the oppo-
site direction, i.e., four messages can be sent
Simultaneously on one wire, two in each direc-
tion. The arrangement by which two opera-
tors transmit in the sanie direction may be
briefly described thus :

A transmits by reversing the polarity to line
the same as in duplex, & C receives by means
of a polarized relav. B transmits by increas-
Ing & decreasing the same power which A is
reversing ; D receives from hini by means of
a neutral relay which responds te power of
any direction if it is strong enough. The re-
tractile spring of the armature is adjusted so
that the weaker power does not move the ar-
mature, but when the full power is on the
spring is overcome. By double winding both
receivers at each end, as explained for the du-
Plex, we obtain "two circuits in the opposite
direction."
. In order to obtain satisfactory work all re-

Sistances must be maintained at their relative
length. When using gravity battery trans-
mitter "B " simply adds more cells to "A's "
battery, or takes them off when closing or
OPening his key. A resistance coil to com-
Pensate for the internal resistance of the extra
battery is automatically cut out, or inserted,
thus maintaining the total electrical length of
the line from earth to earth.
. The W.U. system of transmission is shown
In fig. i. The resistance from A to earth
through the dynamo circuits is 6oo ohms, no
matter which position transmitter A is in.
When transmitter B is closed the resistance
from B to earth is 6oo ohms because the 1200
ohm coil is shunted out by contacts c & the
leak of 900 ohms is disconnected at d. The
full power of either the negative or positive dy-
namo goes to line through one of the internal
resistances cf 6oo ohms. When the transmit-
ter B is opened the 1200 ohm coil is inserted
between b and c, making the total resistance
between b & earth via the dynamo of 18oo
ohms. There is also another route te earth,
through the leak of 900 ohms. The joint re-
Sistance of these two routes is 6oo ohms, as

fOund bythe formula AB ×or200+6oo)x900
A+B (1200 +6oo)+9oo

: 6 Go thus maintaining the same resistance
between b & earth for all changes.

The amount of power passing b to line is,
however, reduced to * when transmitter B is

Lg open, first on account of the added
resistance of 1200 ohms, & second,
on account of the leak of 900 ohms.
In other words, when transmitter B
is closed, the power passing to line is
three times as much as when B is open.

By changing the added resistance
to i8oo & the leak to 8oo ohms the
difference is then as 4 to 1 & the in-
ternal resistance still maintained at
6eo ohms.

The principle of the Postal system of quad-
ruplex transmission is shown in fig. 2. For
the purpose of explanation, transmitter A is
shown as two separate instruments worked
simultaneously by one key. The one on the
left gives 350 volts to the line & the one on the
right ioo volts. Opening of the key connects
either m or p to line according to the position
of transmitter B ; closing of key connects
either n or o; or opening A gives positive pole
& closing, gives negative. Closing connects
line through b, c, a, to dynamos m or n (350
volts) according to the position of transmitter
A ; opening transmitter B connects line
through b, d, e, with dynamos o or p (roo
volts). Thus B transmits by increasing or
decreasing the power sent out by A. As the
resistances in each of the four leads to the

4 e
600 R 60~ 600 V
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dynamos are the same (6o0 to 1ooo ohms) the
internal resistance from b to earth is constant.

It is hardly within the scope of this paper
to compare one system with the other. It is
sufficient to state that either system has cer-
tain advantages & both give excellent results.
The receiving instruments are the same as for
gravity battery.

The dynamos are made of sufficient voltage
for the longest quadruplex circuit from the
office. When the same machines are used on
comparatively short circuits a resistance coil
of xooo, or more, ohms is inserted between b
& the receivers.

We now come to the locals. For ordinary
sounder circuits a very simple plan is to use a
dynamo of 6 volts & connect all sounders in
multiple. The sounders are wound to 20
ohms resistance : but in nearly every office
where dynamos are used there are also quad-
ruplex or duplex sets, & it is often necessary
to connect these as repeaters. There are a
number of systems, but I will only describe
the one 'm use by the C.P.R. This is, I think,
the most simple yet designed. It is shown in
fig. 3. Each half quadruplex or half repeater
is treated as a duplex set. All sounders &
transmitters are wound to 20 ohms &, by re-
sistance coils, each local circuit is
brought up to 0oo ohms. The
dynamo gives from 20 to 25 volts.
The former is found to be suffici-
ent. The figure shows the instru-
ments in a normal position, except
that the transmitter wedge should
be inserted in the spring jack.
Starting from the dynamo the
receiving circuit passes through
the relay contacts, 20 ohm sound-
er, 8o ohm coil, earth to dynamo,
the leg through jack being open
at c. The sending circuit is from
dynamo through switch b, key,
20 ohm transmitter, switch a, d,
wedge, back contact of jack, 8o
ohm coil, earth to dynamo.

To work as repeaters the wedges of the two
sets are exchanged, that of no. i set ibeing
inserted in no. 2 jack & no. 2 wedge in no. i
jack ; the table switches a & b on each set are
reversed.

The circuit then is, earth, dynamo, relay
contacts, 20 ohm sounder, 8o ohm coil, earth ;
also from relay contact to top of jack, front
of wedge of no. 2 set, c, a, transmitter, key,
b, d, back of wedge, coil & earth. The cir-
cuits from no. 2 set are the same. Any break
in contacts of relay opens its sounder & also
the transmitter of the other set. Thus signals
received from the line on no. i set are auto-
matically retransmitted over the line coonect-
ed to no. 2 set, & vice versa.

To extend the locals of a duplex to a branch
office, the loop wedge is inserted in the
spring jack on top of the transmitter wedge ;
switch a is turned up ; switch b down. Cir-
cuits are then as follows: Receiving side,
dynamo, relay, sounder, coil, earth ; with leg
from relay contacts to top of jack, front of
wedge, coil, line, branch receiver & earth.
The resistance coi] is adjusted so as to make
the circuit from wedge to branch earth total
100 ohms including branch sounder.

Sending side, dynamo, b, key, transmitter,
a, c, front of transmitter wedge, back of loop

wedge, coil, line, branch sounder,
UNE key & earth. The resistance from

wedge to distant earth is 8o ohms,
including sounder. On this cir-
cuit the resistance of the trans-
mitter is added, making a total of

oo ohms.
Sometimes the dynamos are

operated from a common shaft
g.2 driven by an electric motor or

other power, but the plan most
generally adopted is to use motor
generators, each machine work-
ing independently. In order to

be reasonably certain of a continuous supply
of power, spare leads are run to different
power stations, & spare machines are also
kept in readiness. so that not more than a
minute or so is lost at any time.

In cities where continuous power cannot be
obtained from at least two different stations,
storage batteries are now largely used. Gen-
erally speaking, the wiring of a telegraph
office, from the discharge leads of a storage
battery to the instruments, etc., is the same
as for dynamos, but extra switches have to
be used for connecting the various banks of
battery with the charging or discharging cir-
cuits. Various devices are used, but as I con-
sider the C.P.R. system the most flexible, I
will describe it only.

At Vancouver & Winnipeg street railway
power is transformed by two motor genera-
tors ; one reducing the power to seven volts
of twenty amperes capacity for charging local
batteries ; & the other to 130 volts, 5 am-
peres, for main batteries. In Ottawa a 250
volt power is reduced to seven volts for the
locals, & the mains are charged direct with-
out reduction. In St. John the 114 volt light-
ing circuit is used. The locals are in two
banks, of two cells each, of chloride accumu-
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