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A New flethod pf Rating and Loading
Engines ln Freight Service.

By Thos. Tait, Manager C.P.R. Eastern
Lines.

The C.P.R. put in effect on Oct. i last a
new method of rating & loading engines in
freight train service. This Co. was one of
the first to adopt the tonnage basis for rating
& loading its engines-using actual tons, ex-
cept in the case of empty freight cars, to the
weight of which an arbitrary addition was
made-but experience of this, what may be
called "actual" tonnage system, es-
pecially in connection with the larger
capacity car & the resulting greater
variation in the weight of "contents,"
& consequently in the proportion of
"tare " of cars, demonstrated :

i.-That the haulage capacity of
engines should be based on a uniform
proportion of tare weight to gross
weight behind the tender.

2.-That in loading engines the re-
sistance of every train, as compared
with that of a train having this uni-
form proportion of tare, should be de-
termined.

After investigation it was decided
to adopt one-third (two tons of "con-
tents " to one ton of "tare " weight),
as the uniform proportion of "tare"
weight to "gross " weight behind the
tender to be used in the new schedules
of haulage capacity of engines in
freight train service. These sched-
ies of haulage capacity of locomo-
tives in freight train service show the
number of tons which each class of
engine can take from station to station
in each direction in a train, the tare
weight of which is one-third the gross
weight behind the tender.. Table i
on page 67 gives the figures for the
Havelock section.

The engines are classified according
to their haulage capacity-(see tables
2 & 3 on pages 67 & 69)-each class
being designated by its percentage of
haulage capacity-the standard o-
wheel freight engines being termed
" ioo%" engines ; more powerful en-
gines " 140%," "Il50%," etc. ; lighter
engines "6o%," "65%," etc. Five
per cent. of haulage capacity repre-
sents approximately a draw-bar pull of î,ooo
lbs. at 7 miles an hour, which is the speed
over grade summits on which the haulage
capacity of engines has been based. The
draw-bar pull which any engine can exert is
thus easily ascertained if its percentage of
haulage capacity is known or vice versa. In
these schedules the ruling grade on each sec-
tion is clearly indicated, as is also the increased
tonnage (passing load), if any, which can be
taken if the train does not stop at a station
(see figures in italics, table i on page 67).

A dynamometer car was used to determine
the relative haulage capacity of the different

classes of engines, & the grade & curve re-
sistance from station to station in each direc-
tion ; the tonnage in the schedule being the
results in many cases not of one or two, but of
many tests with this car.

These schedules are accompanied by a
"chart," reproduced opposite page 8o (sug-
gested by a graphic chart prepared by Mr.
McHenry, of the Northern Pacific), to be used
by those whose duty it is to niake up trains,
for the purpose of calculating the resistance
of each train (having regard to the proportion
of "tare "), so that the proper load for the
engine may be determined. This chart has

G. A. SHARP,

Superintendent, Prince Edward Island Railway.

been compiled on the basis that empty cars
require 30% more power to haul them than the
same tonnage in loaded cars, the "contents"
of which weigh twice as much as the "tare."
It takes the form of a pyramid-the "tare"
tons or scale being shown along the base, &
the " contents " tons or scale up the side, &
the operation of finding by it the resistance of
any given number of cars, loaded or empty,
Cor both (having regard to the proportion of
"tare"), is quite simple; the figures where the
" contents " & "tare " tonnage lines meet on
the chart being the resistance or equivalent
tonnage of the train. For instance, if it is de-

sired to make up a train for an engine sche-
duled to haul 900 tons over the ruling grade
on the section, the "tare " & "contents " of
sufficient cars to equal together about 900
tons are ascertained. It is found that the
" tare " is 400 tons & the "contents " 500
tons ; opposite 400 on the scale of "tare"
tonnage at the base of the pyramid, & oppo-
site 5oo on the scale of "contents " tonnage
on the side is found 945-45 tons too much
load for the engine, due to the large propor-
tion of "tare." If, however, the "tare " had
been found to be 300 tons & the "contents"
6oo tons, or the "tare" 410& the "contents"

430 tons, in the same way, the figures
where the "tare " & ''contents " ton-
nage meet are found in both cases to
be goo-exactly the right Joad for the
engine-the actual tonnage in the lat-
ter case being 6o tons less than in the
former case owing to the larger pro-
portion of "tare."

The resistance, in tons, of a train,
as shown by this chart, is termed the
"equivalent tonnage," & the actual
weight of the train behind the tender
the "actual tonnage." By this method
of rating & loading engines every en-
gine is given its approximately correct
load-having regard to the proportion
of " tare " weight to gross weight be-
hind the tenter, & by the use of the
"equivalent " ton mileage more fair
comparisons of fuel & other perform-
ance of engines & men can be made
t han with the "'1actual " ton mileage.

The main benefit, however, derived
from this system of rating & loading
engines is that advantage is taken of
every opportunity arising out of the
use oflarger capacity cars, fully or well
loaded (small proportion of "tare "),
to increase the tonnage of freight
trains. As the conditions change,
ow'ing to the continued increase in the
average capacity of cars, it may be-
come advisable to use a different basis
in the compilation of these schedules
of haulage capacity of engines & of
the chart for calculating the resistance
of trains.

The full loading of engines in the
direction of the balance of tonnage is
closely supervised. Superintendents
are debited with the equivalent ton-
nage their engines should take over

the ruling grade on each section, & are
credited with what thev do take. They are
only charged 90% (" B" rating) of full sche-
dule load on fast freight trains, such as pro-
vision, stock & competitive merchandise
trains ; 93% (" C " rating) on ordinary freight
& 88% (" D" rating) on fast freight trains if
rail is bad or temperature between 1o° above
to 20° below zero, & 88% (" F " rating), &
85% (" G " rating) respectively, if temperature
colder than 20 below zero-& a special rating
is fixed by the master mechanic in case of an
engine in bad condition-just ont of the shop,
etc., or by the superintendent during snow or
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wind storms, etc. (See table 4 on page 69).
A statement (see copy of such report covering
Havelock section, Nov. i, iî)oo, in table 5 on
page 71) for the 24 hours ended midnight is
made up & sent the general stîperintendent by
first mail sbowing each freight train run in the
direction of balance of tonnage-between
what stations, number of engine, class of rat-
ing, schedule load at that class of rating, tare,
contents, actual & equivalent tonnage & par.
ticulars of any doubling or assisting. The
percentage of total equivalent tonnage taken
over the ruling grade on each section to total
of loads which, according to schedîîle & class
of rating, should bave been taken over that
ruling grade by the power on that day is cal.
cuiated, & the percentage performance on the
different sections tabulated for comparison.
If an engine doubles or is assisted over the
ruling grade the superintendent is debited
with what the engine can take over the next
heaviest grade.

The foregoing paper was read by Mr. Tait
before a recent meeting of the New York
Railroad Club, at which îst Vice-President
W. W. Wheatly presided. The reading of
the paper was followed by a very important
discussion.

Tbe CHAIRMAN said :-There is probably no
subject in connection with freight transporta.
tion on our railways which in recent years bas
excited more discussion & interest than the
matter of rating freigbt engines according
to tonnage. This is a matter which interests
not only the transportation officer, but also
the head of the locomotive department. I
think we should bave a discussion tbis even.
ing withoîît it being necessarv for me to cal
upon members by name. As no one bas been
selected to open the discussion, the field is
free for any one wbo cbooses to speak firsi.

A. E. MITCHELL-I notice that the atîthor
bas mentioned the old method witbout stating
what it was. 1 wotald be glad if he would tell
us what bis old method was wben he adopted
the new.

The CHAIRMAN-I have no doubt that there
will be a great many questions asked Mr.

Tait to-night, & I suggest that he make a
note of them as they are propounded, & he
will be given an opportunity later to reply to
them aIl. Witt some one open the discussion?
We would be glad to hear from Mr. Daly, of
the Lackawanna road.

J. M. DALY-I came here more to learn
about tonnage than t0 talk about il. But
there are one or two points I would like more
information on as regards tbis chart. It
strikes me tbat the chart provides for a reduc-
tion on the ratio of 13 10 10 of loads against
empties regardless of the number of emplies
you have on the train. In other words, if you
are pulling up a grade 90 It. to the mile, it is
more easy t0 bandle the full rating of empties
than il would be if you are undertaking t0
pull them up a grade Of 45 fi., by reason of
the lengtb of train & gradient resistance. So
that it strtîck me that the longer the train or
the greater the tonnage assigned a train, the
greater should be reduction for emplies
batîled. Another question that I wisbed to
ask is what provision is made for busy tracks?
For instance, on a portion of otîr line we have
20 first.class trains in eacb direction each 24
hours, & from 5 to 7 fast freights, with a
grade of about 45 ft. to the mile for 24 miles.
Now, if we confined the movement of trains
to 7 miles an hour il is going to utilize that
track witb freigbt trains the greater portion
of tbe time. Another feature that struck me
was in the testing arrangements. If on a
favorable day, with an engine that the mnaster
mechanic knew was good, & a choice engi-
neer, good fuel, favorable conditions, he
bauled i,ooo tons, wbat reduction from that
was arbitrarily made in rating the engines to
însure the general run of engines hauling ton-
nage up the same grade during the busy sea-
son, when the power is more or less overtaxed
& run down, & when new enginernen & fire-
men are pressed into service that are not as
competent as tbe average rtîn of enginemen
& firemen that are utilized in testing ? Il ap-
pears to me there is as much danger in sînder-
taking to rate your engines too high & as
înucb money lost in overtime as in underesti-
mating them a little, especially on busy pieces
of track where you have a beavy passenger
service & a heavy high-class freight service.

F. F. GAINEs-As I understand the matter,
this sliding scale is made on a basis of either
light & loaded cars or partially loaded cars.
Now, there is another case tbat may come up,
& I would like to knowv what provision would
be made for it. For instance, I have bere a
record of two different trains, botb handled
by the same engine ; one was made tîp of
îoo,ooo lbs. capacity cars. tbe other was of
old-style 6o,ooo lbs. capacity cars. The tare
in the îoo,ooo lbs. car train w~as 676 tons ; the
net tonnage was 1,824 & the gross tonnage
21,500. With the 6o,ooo lbs. cars the tare was
619, the net 1,381, & the gross tonnage 2,000.
By comparing those figures, the net tonnage
of the îoo,ooo lbs. cars is 24.2% greater than
tbe 6o,ooo lbs. cars. The gross tonnage is
20% greater in tbose îoo,ooo lbs. cars tban in
tbe6o,ooo lbs. Wbat kind of provision would
be made for cases of that kind? We al bave
more classes of cars tban one on our roads.
Il takes more power to haut one class of cars
than it does another, & I wish to know if this
scale provides for any feature of this kind.

The CHAIRMAN-I tbink il would perbaps
facilitate the discussion if Mr. Tait were per-
mitted now 10 reply to tbe questions tbat bave
been asked & the points that bave been raised
& also to elaborate sligbtly upon the paper.

Mr. TAIT -This paper is, as you will bave
seen, only a brief description of a method of
rating & loading engines which we have bad
in effect since Oct. i. Prior to that date we
had abotut the same system of rating enzines
for the different weather & other conditions
as we have now, but we were loading them
then on wbat I have called the " actual"- ton-
nage basis ; that is, the actual weigbt only

[MAR., 1901.
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was counted, whether a car was loaded with
only one ton or to its fuîll capacity. The only
exception was in the case of an entirely empty
car, 10 the weight of which an arbitrary ad-
dition was made. When we said that under
the old system an engine was capable of tak-
ing 900 tons over a grade, that meant 900
tons in loaded cars, whether loaded light or to
their full eapacity. This, I think, answers
Mr. Mitchel's inquiry.

The coniparison between our old & our new
systein riglit be sumrned Up in a question.
When you say that an engine will take 900

tons over a certain grade, what kind of tons
do you mean ? Do you mean 2 10 i tons;
that is, 2 tons Of contents 10 i of tare? Or
do you mean3 to i or i to i ? It makes a
great difference. For example, let us take a

train of dressed beef. We will say that the
load for the engine is goo tons. The cars will
average, say, 15 tons, & the beef & ice, say 15
tons, or 1 to i. Eacb car with contents will
weigh 30 tons, & 30 cars will make the
9oo tons. Now convert the beef into grain,
in cars Of 30 tons capacity. We stitl have the
car weighing, say, 15 tons, but we have 30
tons of a load in each car, or 2 to i. Each
car with contents will weigh 45 tons, & we
will get our 900 tons in 20 cars instead of in
30 cars. Which will pull the casier ? The
beef or the grain, each weighing 900 tons ?
There can be no question about that. Any
engineman will tell you he would prefer to
pull the grain (the 2 to i train). What does
this mean ? It means that if the engine can
take 900 tons in the beef train (i to i), it can

by reason of the smaller percentage of tare
take a greater tonnage in the grain train (2

to 1). Our method is devised to take care of
this ; to profit by the large capacity car fully
or well loaded (small percentage of tare), &
on the other hand, in the case of a train hav-
ing a high percentage of tare, to prevent the
overloading of engines.

The first proposition 1 advance is this, that
the haulage capaciîy of engines should be
based on a uniform proportion of tare weight
to gross weight behind the tender. In order
that the relative haulage capacity of the dif-
ferent classes of engines may be determined
on any given grade the test should be made
with the same kind of a train. - If not the
identical cars, the percentage of tare should
be the same. Otherwise the comparison is

TABLE .- HAVELOCK SECTION.
HAULAGE CAPACITY (IN TONS) OF LOCOMOTIVES ON FREIGHT TRAINS THE TARE WEIGHT 0F WHICH IS 334% 0F THE GROSS WETGHT BEHIIND THE TENDER.

EAST BOUND.

FIU /3 15 140 120 115 110 105 100 95 90 85 8<70 65 60 M 150 % ENG. CAP'.

Havelock ............... 1968 1865 1800 1543 1479 1415 1350 1286 1221 1157 1092 1028 900 8W6 772 707 643
C'entrai Ontario Jet... 1211 1176 1135 973 932 892 851 811 770 730 689 649 568 527 487 446 406
Tweed............... 1063 1008 9M 834 799 765 730 M95 M M3 591 M6 4N6 452 417 M M34 ControWUng Grade.
Kaladar................ 1143 1083 1046 896 859 822 784 747 710 672 635 M9 523 486 448 411 374
Mountain Grove.... 1175 1114 1075 922 883 845 806 768 730 691 653 614 538 499 461 422 384
Sharbot Lake ..... 1063 1008 973 834 799 765 730 M M68 65M 915R 5M 4W6 4U 417 M83 SU48 ontrolUing Grade.
Maberlcy ....... 1273 1206 1165 998 957 915 874 832 790 749 707 666 582 .541 499 458 416
Perth.................... 1405 1331 1285 1102 1056 1010 964 918 872 8M6780 734 643 597 551 505459

WEEOT BOUND.

Srnith's Falls............ 1&13 1547 1494 1280 1227 1174 1120 1067 1014 960 907 854 747 694 640 587 534
Perth.................... 1121 1063 1026 880 843 806 770 733 696 659 623 586 513 476 440 403 367
Bathurst................ 1134 1074 1037 889 852 815 778 741 704 667 630 503 519 482 445 408 371
Sharbot Lake........... 1189 112î 1088 932 894 855 816 777 738 699 661 622 .544 505 466 427 389
Mountain Grove.... 2006 1901 1835 1573 1508 1442 1377 1311 1245 1180 1114 1049 918 852 787 721 656
Ardendale ............. 1121 1063 1026 880 843 806 770 733 696 659 623 586 513 476 440 403 367
Kaladar................ 1640 1554 1501 1286 1233 1179 1125 1072 1019 965 912 858 750 697 643 M90 536
Ilungerford....... .... 1461 1385 1337 1146 1098 1051 1003 955 907 860 812 764 669 621 573 525 478
Tweed................ 995 943 910 780 748 715 6M3 65 617 585 558 M3 455 422 390 358 325 Oontrolling Grade.

. ......... 1120> 1061 102i; 878 842 805 769 732 695 659 622 586 512 4.76 439 4.02 .366
Ivanhoe................ 1031 W77 944 809 775 741 708 674 640 607 573 M3 472 438 404 371 337

. ......... 116,; 1102 1064 9>12 874 836 798 760 722 684. 646 608 532 4.94. &56 118 380
Central Ontario Jet. 1224 1160 1120 960 920 880 840 800 760 720 680 640 560 520 480 440 400

TABLE 2.-INDEX TO HAULAGE CAPACITY AND DESCRIPTION 0F LOCOMOTIVES.

TYPE 0F LoCOMOTIVE AND INDIVIDUAL NUMBERSl.
TOTAL.

EIGIIT WIIEEL COIJPLEI. SIX WHEEL COUPLED FOUR WHEEL COUPLED SWITCHERS

C (ONSOLID ATION TEN WHEELERS MOGUL ATLANTIC EIOGHT WHEELERS SIX WHEEL
__________________________ ___ _____________________________________Road Switch

SiiliCompound Simple 1Compoundý Simple Cmon Simple Simple

153 732738............. ..... ................ ............ ............ ........................................... ...... .................... 7

145 739,740 669731, 741,786,................... ............. ..... ,..... .................................................. ................... 1Ili
140 316,320 .......................................................... 342/344 ........... .5 3

12 13~......... ... 19..... ...........1.499 ............. 1........................................... .... 336/341, 580584,614 13 12
110 49.. 89/0...... ..................î !i ý2'iý .... ... ...... ........ ...... .... ................ ................... 32.../335 ... 8..152
10 ....... .............. 53208,..212..223. 24/427S............ ....................................................... .......... ... .... 2

6411/668. .................. .......... ....................................... ..... ......... .... 43

100 401j 406................ 493/496, 534/540 .. 541/608 ... 408/434 .. ................................................ ......... ..........
....... ..... 542! 550, 58/602 .. 639/640 ... 443&455 .......................................................... ... ......... ..... 122
...... ...... 09W613, 615/638 .. ...... 480/464.................................................. ....................

95 . .. . ... . .435442, 3 ,42 574 8.. . 5M 5 4.. . . . ... ..57/458... . .. . .. . . .. . .. . . .. ..62. .. . .. . .564. . . .. . .
......... 4651479, 551/561 ............................. ,................................................. .... ............... 59
............5S, 5W5 579, 603/607 ......................... ................................. ............... ....................

90.............. 46, 459 ............................ 20/211.................... .................. .......... 72 ................ 5à

85 . .. . . . .M... . ... .& A... .. .. .. 24.. . .. M.&.24 . .. . .... 51..4.. . .. . .. . ...521.. . .. . ...5.2.. . ..4.. . .. 5

80 .. .........-........... .. ... 300/311,... . .. .. 39.5/4.....0 0073,,5/0010.../...10.. .... 152.. .. 17,15/1018215 15i

70 ,.................................. ............ ...... 170/172, 174, 360, 371/373, W79/391, W393 ..394 . 117,119 (4 Wheel). 23 3

65 .................................................... 1/6, 20/44, 66, 74/87, 90, 93, 95, 97/99, 120121
123/'142, 173, 175/176, 229, 234/237, 239,
271/282, 285/297, b299, 351,1353, 355/358
361/365,368, 374/378, 392, 525/527, M.& A.
27/àN . . . . . . . . . . . .. . .. . . . . . . . . .. . . . .

60 .... .. ........... .................... ........... ............ ............ 45,53. 62/64, 67/71, 88/89, 91,92, 94, 96, 143/145,
147/148, 1771179 184, 230/233, 238, 255/257,
260, 262/267, 2697270, 298, 359, 366/367, 36/370,
508/510. 515/517. 528, 530................... ..... ......... .... 63

5................... ... ................ ............ ............ .... ....... 186/188, 191/193,240/241,244/249,345, 350,511/513,
520 . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 20

.....0 .. 1............. .............. ..... ... . ...... ............ ............ 17, 100, 157, 159, 507, 514, 518, M. & A. 11, 13/15,
17, 18,25,26............................. ... ........ ....... 15

_________________________________________Total Locomotives, 723. 674 49
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$ ~TWF3NTIETI- ANNUAL STATEMENT$
0F THE

5 .,NORTH AMERICAN LIFE
ASSURANCE COMPANY$

5 liead Office :-l 12-118 King Street West, TORONTO$

s For the Year Ended December 31st, 1900

SDec. 30, 1899. To net Ledger Assets ..................................................................... $3,336,7 O1 21

5 ]RECEIPTS
S Dec. 31, 1900. To Cash for Premniuis .. . .. .. ... .. .. .... . .. .. ... .. .. .. $822,92() 00

'' To Cash Inconme on Investinents, etc........ ................. 183,041 55
-- 1,005,970 55

$4,342,680 76

ecc. 31, i900. By Payrnent for Death, Claims,, Profits, etc,.......................S01679 335 4 § aIl other Payments.......................... ..................................... 264,493 35 59126

ASSETS$3,773,,508 OS

5 Dec. 31, 1900. By Mortgages, etc ....... SSE.... T..........S.................$19282,389 92 $
Debentures (market value $79,9947)........................ .. .......................... 729,813 1O

Real Estate, including Companys building ............. ....................................... 389,751 79SokanBod(mrevlu$,3,60o).....................103796
Loans on Pol:cies, etc ..... ..... .... .......... ......... ......... ......................... 239,719 38

Loans on Stocks (nearly al on cal) ........................................................... 91,580 0
Cash in Banks and on hand......................... .......................................... 26,473 93

$3.773, 0o8 o8
Prerniîms oîtstandinig, etc. (less cost of collection).................. ... ........................ 163,071 16

Iîterests and rents dite and accrued .. ... .. .. .. .. ... .... ... .. . . . . 40,684 59

LIABILITIES
Dec. 31, 1900. To Guarantee Fund................. ............... $ 6oooo 00

"Assurance and Annuity Resere Fund...................... 3,362,709 00

"Death Losses awaiting proofs, etc.... ......... ....... 54,362 44

Net Surplus ......... ................... ... ................. ..................... $500,192 89

Audited and found correct.. J. N. LAKE, Auditor

New...............................................................................................4,3,10100

MEREDITH, K

SECRETARY MOCAB~DIE CMDI DRCTREdn

S L. GOLDMAN, A.I. _____________ JAMES THORBURN, M.D., dn

The Report containing the proceedings of the Annual Meeting, held on JanuarY 3 oth last, showing marked proofs of the con-

ment of plans of the Comnpany, and a copy of the annual report, showing its unexcelled financial position, will be fnrnishied on
apiainto the Head Office or an), of the Companys agencies.
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flot fair, as wilI be readily understood from the
beef & grain train illustration. For the same
reason, tbis unîforrn percentage of tare should
be used in testing the resistance of différent
grades. Schedules of loads for engines shoîîld
therefore be based on trains having a uniform
percentage of tare. This is what we have
done. We adopted the 2 to i basis, because
we have a large number of cars which wteigh
about 15 tons, & have a capacity Of 30 tons,
or 2 te 1. We have very few larger capacity

cars of our own. Therefore, we cannot look
for many, if indeed any, trains that would
have a lowerpercentage of tare than one-third.
The conditions on sonie other railways miay
be snch that they should adopt, for instance,
a 3 to i basis. If so, they can make up their
schedule of loads & compile their charts on
that basis.

The second proposition is, that having de-
termnined the haulage capaciîy of engines with
trains having this uniforrn percentage of tare,

that then tiiere should bc sonie method of de-
termining the comparative resistance of every
train, & that engines should be loaded accord-
ingly. This is accomplislied by the chart,
which is compiled on the basis that 30%~ more
power is required to move the saine tonnage
in empties than in loaded cars, loaded 2 to 1.

This 30% is a point which I anticipated I
would hear about, & in reference to it I have
to say that Ibis rnethod of rating & loading
engines is ini use as yet only on our Eastern

TABLE 3. INDEX TO HAULAGE CAPACITY AND DESCRIPTION*OF LOCOMOTIVES.

NINIBER. ('AI'A('ITI

M&A il
1: 15
1718
24
25 26
27 3f)
1 6
17

20 44
4553
6i2 CI
66

67 71
72
73

71 87
88'89

93
94
95

9(à

101 110
117 119
12t) 121
1*23 142
143 145
147 148
152 155
157

NOTE.-
8 %V Fow
4 W -
6 W -Six
Mo"; ci.-

iii driving wli

(I 1,55

8 Ws

8 W' s

8 W, S

6 W. S
4 NV, .
8 W, S

6 %%,
8 W.S

1NUMBER. %CAi'AITY.1

159
170 172
173
174
175 176
177 179
181
186 188
191,193
14,199
2(#) 02
2X3 208
2)9 ;211
212 223
224 227
2 29
23) 2:3
234 237
238
239i
2M) 241
214 219
255 257
260
'162 267
269 270
271 282
2Ç) '297
298
299J
3X 311
312 315
316 320

50Y
70
65
70
65
60
60
55
55

120
120
110
90

Il(t)
110

65
0
65
60
63
,55
W-)
60
60
60
60
65
65
60
65
80

120
140

CLASS.

8 W, S

10 W,C

10 WS

ATL,C
10 W ,s
10 W,c
8 Ws

CONS

cuels, coupled with four-wheel truck.
switellcr.

wiliî two-mhecl truck.
four "

NUMBER.

321/335
336 341
342/344
345
350

351/M5
3551358
359
360
361,1.365
366 367
368
369 3<
371'373
37C 378
37-9391
.392
393/394
395 40X)
401,'406
408 434
435 442
443,455
456
4,57/'458
459
460/464
46à, 179
480,492
41.3j49M
497 /498
499 501
507

1%CAPACITY.1

115%
120
140
55
55
65
6à
60
70
M5
M0
65
60
70
95
70)
65
70
80

100
If)(

95
100
90
95
W0

100
95

105
100
115
115
5()

CLASS.

6 WS

8 W, S

MOG;LLS
10 W .5

10 Ws

10 WVs
10 W,C
11) WS
CoNs
CON,C
8 Ws

NIUM BER.

51)8 ;)10
.511 513
514
51-5517
518
520
521 524
525/527
528
530
532
533
):34/540)
.541
512-550
51 /561
562
Xi3
564
âW5579
580,5m4
5S, f2
603Q607
608
W9/)613
614
615/638
63W/640
644'668
669 731
732/738
739,740
741 786

CLIA5S.

60%
55
50

55
85
65
60
60

105
105

95
95
95

120
100
95

1NO
1(
120o
100
100
Via
145
153
145
145

8 WS

10 WVS
10 WC
10 Ws

10 WS

10 W,C
10 WS
10 W,C
10 WS
4; Ws
10 WS

10 W,C
10 WS
6 W,S

10 W.S
10 W,C

('N,C
Co.,, S

1 6,

ATL-Foin' dri ring wheels, coupled with four-wheel truck and onue pair idiers
tîmier tirebox.

CON-Eigh t driving wheels , cnnpled wîith tvo-wheel truck.
S - Single expansion or " simplle."
C -Double expansion or "conipotinl."

TAB3LE 4.-RATINGS AND RtJLES FOR LOADING LOCOMOTIVES IN FREIGUT SERVICE.

Conditions

Class or Rating

lRed fictions
Fronm Seledule Loads

Ordinary

Ordimary
Freight Trains

A

NI L

F"ast
Freiglit Trains

B

10

Bad Rail or Temperature
10' Abo vc to 20' Belo w Zero

Ordînary Fast
Freight T1rains Freight Trains

c 1)

7 12

Tenîperature Colder Than
20'Bolow Zero

Ordinary Fast
Freiglit Trains Freight Trains

12 1

Such regular trains as may be so designated by Superintendents, and any train with ten or more cars of live stock, provisions andl îerîshab us %vill bu rated
ats - F,%s'î rEu rTRtAiNs.'

Superinitendents may, ini spucial cases other than those provided for horein, authorize a special rating.
The 1loads for engines dnring snow and wind storîns will be deterruined at time aceording to conditions.
Iun aking dedu' Lions for - Temperature " or -"Bad Rail'" the probable coniditions over ruling grade and îlot at starting point, nmust bu considered.
Where tare is not stencilled on cars the following estiniated wexghts will bc uscd:

Tong.
Box ............................ 0
Box or Stock ................. i

6 6 & . . . ... .. .. .. 13
..... ..... .... 14
. .. .. .. .. .. 16

Palace Horse................. .14
46 1 ... ... .... ... 19

Refrigerators, Pass............. 20
té && F r't ............... 8

Ventilator ...................... 13
Fn rniture ....................... 15

FII............................

... .... .. . .... .. . .. 10

. . . . . .. . . . . . . . . .. . . . 12

35 Feet Coal 30 Tons............... ...
35 6" 64 40 di . . . . . . . . .
Empty Oil Tank ......................
Derrick and Tool, Etc .................
Flangers . . . . .. . . . . . . .
Large Snow Plow................... ..
5miaI...............................
Caboose ..............................
OfficiaI, Long.........................

et Short .........................
Sîcepers, Wide Vestibule...... ........

64 Narrow I .......
et Ordinary Platformn...........

Parlor, Wide Vestibule ................
di Narrow I ........
16 Ordinary Pîatform .............

Tons. 'J
15 Coaches, Wide.......................
17 t7 Narrow Vestibule ..... ......
15 66 Ordinary Platformi...........
20 Colonist ..............................
15 'rourist ...............................
50 i Wide Vestibule ................
2,5 Mail and Smoking .....................
14 Baggage and Smoking ................
54 Box Baggage .........................
36 Baggage Long........................
ý50 6 Short .......................
43 Baggage and Express, Long...........
40 16'16 Short ..........
5 4 Mail and Express, Long................

ý2ý 66 4 & Short ............ ..
40 Baggage, Mail and Express, Long .

Coal........................... io Dining........................... ..... 4ý5 " "" Short ... 22

],Xe0to2,000 potinds inclusive shall count as onu ton, lcss than 1,000 pounds shall not count.
A Flanger working is to be rated at 100 tons.
The loads for loconiotives may bu exceeded up) to 15 tons, if by doing so another loaded car may bu takon.
The schedules of loads are for use with prescri1ed. chart for calculating loads for locomot.ive% according to proportion of tare to gross weiglit bchind the

tender and are based on trains of whieh the tare weight, including van, is 334'/1of such gross weîght.
NOTE-Figures in italies ini hauling capacity sehiedules are based on the trains passing the stations without stopping.
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Feet

id

46
6 &
id
j i

T ons'.

48-
38
28
28

30

37
25

17
30
22

30
22

30
22

310

1

1 /'('Al'ACITY. 
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Enameled Iron Station Names.
Guarantoed not to fade or In any way to perish from exposure.

As used on the Canadian Twenty-uine of these signa
Pacific & Canadian Northern supplied the C.P3 R Co. for

Ralways. Sigu12 lus. high. the Crow's Neat Pass Ry.

according to number of let- vrgd6/ t.l egh h

ters ln name. The sigu longest bcbng ii ft. 2 ius. &
shown Io 45 lus, long. the shortest 3 ft. 9 jus.

Style no. a. White letters on blue ground.

Mr. Wm. Whyte, Manager cf the Canadian Pacifie Railway Co.'@. Unes west of Fort Williami, writes,-" I have pleasureJin stating that 1 arn very well satisfied with the enameled iron signs supplied by the Acton Burrows Co. for station naines on the
western lines of this Company. They have now been in use for some time & have proved very satisfactory. The lettering is
clear & distinct & the signs have proved ta be impervious to the weather. They have a brighter & neater appea rance & are very
much more satisfactory than painted wooden ones, & considering their lasting qualities will be found more economical. "1

Mr. H. P. Timmermnan, Gencrai Superintendent of the Atlantic Division of the Canadiap Pacifie Ry., writes,-" The
enameled iran station names supplied by the Acton Burrows Co., in 1898, for a number of stations on this division, have proved
very satisfactory. The letters are well formed & distinct, & the signs present a clean, bright appearance, being just as good
now as when they were-new."

NIAGARA F'ALLS GSOU~' TAMTO
74--19 MILES GL 1.5 IE

Style no. 2, as used on the Grand Trunk Ry. System. Black letters on white ground. This aigu la 1In s. high by
7 ft. long. Length varies with number of letters ln name of station.

11 LES TO 11*3YImiLEL S TOi
Pir-sORGHARRIBR

Style no. 3, as used ou the Peunsylvania Rallroad. White letters on black ground. This aigu là, 12 lus. high by

ô ft. long Length varies with number of Jetters la name ot station.

[DARLI NGTON
Style no. 4, as used On th ý Northeastern Railway of Englond. Dark brown letters on liglit grouud, framed lu wood.

This sign las6 x 18 ft.

These signs have long been used on most European railways, & for a number of years on the Pennsylvania R.R., the New
York Central & Hudson River R.R., the Manhiattan Elevated .R., the Long Island R.R., & nany other lines in the United
States. 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 applicatioiî.

The Acton Bllrrows Go,, 29 Molînda Street, Toronto,
Importers of Enamneed Iron Sig=s of the but Engffià nmanufacture
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lines, on which the controlling grades, except
in a few instances, are about i%, & as we de-
sired to avoid complicating the new method
at the outset, by having more than one chart,
we have as yet only put in use a chart com-
piled on this 30% basis. I am well aware that
the percentage of additional power required
to move the same tonnage in empty as in
loaded cars, loaded 2 to i, decreases as the
grade increases. The rolling friction does
not increase, while the resistance due to gra-
vity does, &, therefore, the percentage of ad-
ditional power required is not constant. We
have in mind, & I may say in hand, several
charts for use on the different sections ac-
cording to the ruling grades thereon. I think
that when we put these in use, we will have
overcome the only difficulties that we have
encountered in connection with this system.
We have found that 30% is too much on grades
heavier than i%, & not enough on easier
grades.

Mr. Daly has raised a point as to speed of
freight trains on grades. The 7 miles per
hour is the speed over summits, & I freely
admit that where trains are thick more ton-
nage can be moved with lighter loads & faster
speed than by loading engines to the limit,
with resulting long occupation of track, especi-
ally on grades. Such conditions are local, &
have to be dealt with as you find them. This
point, moreover, does not affect the two pro-
positions I have advanced.

As to testing engines, we determined the
relative haulage capacity of the different
classes of engines, as far as we could, on one
grade, using a dynamometer car, not by one,
but by a great many tests of each class-not
with engines that were all in good condition,
with good firemen & good coal, but with
engines & men as they came along, & then
we took what we thought was a fair aver-
age. Having determined the relative haul-
age capacity of the different classes of loco-
motives on this one grade we then, by testing
one or more classes of engines on the other
portion of the line-also with the dynamometer
ear-were able to fix the haulage capacity of
all classes of engines over all parts of the line.

Mr. Chairman, with your kind permission,
I will resume my seat, & later on, if I have
the privilege, I will say something in explan-
ation of the second portion of the paper re-
specting the supervision of the loading of
engines.

F. POTTER-I would like to ask in what
office the comparative figures are kept &
what ncrease of office force is necessary ;
also what is the increased train load above
the old method brought about by the new
method ?

The CHAIRMAN-Prof. Hibbard, can you
favor us with any remarks on this question ?

PROF. H. W. HIBBARD-I would like sim-
ply to call attention to a paper read before
the Northwest Railway Club in Dec., 1895,
by H. H. Vaughan, on the hauling capacity
of locomotives, the paper being discussed at
the Feb. meeting, 1896 ; I have just been
reading over that paper & discussion. Pos-
sibly some of the members may have the num-
bers in their files & would be glad to refer to
them.

I notice in the discussion some remarks of
J. N. Barr, that I thought were in point.
He said : In the midst of all this discussion,
about how we could increase our trains hauled
& how the motive power department had in-
creased the number & hard-working of its
locomotives, all the brunt of increased train
loads & cheapening of freight transportation
seemed to have fallen upon the motive power
department ; but if the civil engineering de-
partment would do a littie something to help
out, that little something that they might do
would be a very important assistance. He
said further: " You talk about hauling your
trains up these grades. Why not take out
some of those grades ? Why not fix up some
of those curves, & so on?" It seems to me
we need more of co-operation between the
civil department & the mechanical depart-
ment & the department that loads 6o,ooo lbs.
capacity cars with only 20,000 or 30,000 Ibs.
If all the departments would co-operate we
would accomplish more than by simply our-
selves bearing all the brunt.

G. L. FOWLER-I was speaking the other
day with the general manager of a road that
probably hauls the largest average net ton-
nage of any road in the world, & he said that
in his original report to his board of directors,
when the matter of reducing grades & easing
off curves came up, it would be cheaper to
put & maintain pushing engines on those
grades to help up the hills than it would be to
pay the interest on the increased investment
required to ease the grades & the curves.
And at the risk of repeating perhaps some-
thing that you are all familiar with, I will
state in regard to this same road, which is the
Bessemer Line, from North Bessemer to Con-
neaut, I had the pleasure recently of going
over it very carefully, & noting their tonnage
rating & method of operation. They have
moguls & consolidation engines hauling their
trains, & they have a system of tonnage rat-
ing there by which they take a car in units,
as they call it. A unit, on their schedule, is
13,000 lbs., which is the weight of the light-
est flat car which they have on the line. Of
course their traffic is almost entirely conduct-

ed in steel cars of ioo,ooo lbs. capacity. They
have a rating for their consolidation & mogul
locomotives of 430 & 400 units each. That is,
about 40 cars of about Ioo,ooo lbs. capacity.
But in their line from Albion to North Besse-
mer they have six hills, according to my re-
collection, & on each one of these they put
pushing engines. On one of them they put
two. Their schedule time for a freight train
over the division, which is about i5o miles, is
about i2 hours, & they maintain that speed
clear through. The work that they do with
pushing engines covers 27% of the total mile-
age of the road, & even on their climb up
from Conneaut Harbor, where they have
those largest engines in the world, with 24 by
32 in. cylinders, they put 40 cars on behind
them & then give the engine a io-wheel push-
er to help up the first hill. But that train
goes through practically without any break
from Conneaut Harbor to North Bessemer, &
their estimate is that they use only about half
as many engines to carry the traffic through,
using the pushers on the bills, that they would
if they left each engine to a tonnage basis
which they could carry over the controlling
grades & let them go through with the trains
without any assistance whatever. That this
is a sensible method of operation is evidenced
from the fact that, according to their own
statement, they have the largest average net
paying tonnage of any railway which reports'
to the Interstate Commerce Commission, &
that practically means of any in the world.
Their average net paying tonnage is between
900 & i,ooo tons. One month, I remember,
it was 949 tons. That includes everything
that goes over their lines behinîd a freight en-
gine. If an engine goes over the road with
a caboose car behind it, that is a train with
no net tonnage, &, of course, that cuts down
the average rate. Their expense of operation
is phenomenally low, so low that most rail-
way managers look at them with a good deal
of envy. Possibly some of you may be as
familiar with this line as I am.

J. S. EATON-May I ask Mr. Fowler a
question? He speaks of their having the
largest net tonnage. Does he mean per
train ? If so, does his second engine count
for a second train ? Does he include the re-
turn mileage light of road engines & helpers
in computing his train mileage ?

G. L. FOWLER-I do not think it includes
the return mileage of the helper, but it includes
light trains. As I said, if the engine goes
over the road with nothing behind it but a
caboose, that is a train with no net tonnage,
so that if it is averaged up with a train that
lias 2,000 tons net behind the engine, the
average net tonnage would be i,ooo, & that

DAILy REPORT OF HAULAGE CAPACITY OF.

TABLE 5.-CANADIAN PACIFIC RAILWAY,

LocoMOTIVES AND TONNAGE OF FREIGHT TRAINS OVER RULING GRADES ON HAVELOCK SECTION, NOVEMBR
1ST, 1900. DIRECTION OF BALANCE OF TONNAGE EAST.

LOCOMOTIVE.

Net Schodule
Classof Haulage Capa-
Rating city, Tons.

"A"
"A"
"B"

"A"
"A"
"B"

"A"

1,008
1,008

908

1,008
1.008

908

1,008

6,856

TONNAGE OVER RULING GRADIE.

Contents.

532
400
382

427
480
297

537

3,055

Tare.

416
513
464

487
473
513

423

3,289

Total
Actual.

948
913
846

914 .
953 *
810

960

6,344

Equlvalent
Tonnage.

998
1,003

922

1,004
1,020

918

1,007

6.872

COAL
USED.

6
6
5

5
6.5
5

6.5

40

REMARKS.

Live stock and To-
ronto shed freight

Dressed beef and
provisions.

Schedule
Haulage
Capacity,

TFons.

1,008
1,008
1,008

1,008
1,008
1,008

1,008

7,056

Percentage of Total Equivalent Tonnage taken to Net Schedule Haulage Capacity over Ruling Grades, 100%.
NOTE.-Under the old "actual tonnage " method of loading engines, these engines would each have been scheduled at "A" rating to take 913 actual tons

through over the section, or a total for the seven engines (2 at " B rating), of 6,209 tons-whereas under the new method tbey brought 6,344 tons through over
the section-a gain of 135 tons, or 19.3 tons per train.

If the proportion of tare had been one-third on each train, this power would have taken 6,856 tons through over the section-or 512 tons more than it was
able-owing to large proportion of tare- to bring through.
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continues in ail the local freight trains. 0f
course they are rather peculiarly situated.
They liaul ore froni Lake Erie to Pittsbuîrgh,
& their net tonnage on lcaving the lake is, of
course, very high. They carry about 40 cars
witb 50 tons inii cd car up from the lake, &
that helps matters. But they have a compa-
ratively ight tonnage corning the other way
-a great rnany trains of empties, with abso-
lutely no paying tonnage in tbern whatever, &
that in turn cuts clown their rate.

J. M. DALY-I arn afraid the transportation
men present will have to increase our tonnage
unless we get further facts on the conditions
that prevail on tlie Bessemier road. 1 would
ask in regard to the question ol the unit being
13 tons, what he would do in case lie got a
car ofnîerchandise, the car weighing 13 tons,
& there being 4 tons of merchandise iin the
car? Would lie give the engine credit for
the extra 4 tons? Or is that dropped en-
tirely unless it reaches more than haîf of the
unit or 612, wbich on 40 cars would be quite
an item ?

G. L. FOWLER-- Their method of reckoning
the units is this: Their single unit is 13,000 lbs.
They have made an examination of the aver-
age mun of cars over the road to sec lîow they
would average up, reckoning by units. They
j"11113to 32,000 lbs. foir two units. Anything
between 13,000 & 32,000 lbs. they reckon as 2

units ; between 32,000 & 45,000 is 3 "'lits;
between 45,000 & 58,000 is 4 units ; betwcen
58,000 & 7 1,000 is 5 units; between 7 1,000 &
84,000 is 6 units ; between 84,000 & 97,000 is
7 units; between 97,000 & i 1,000 is 8 units ;
between 110,000 & 123,000 is 9 units, and
between 123,000 & 136,000 is i10 units. The
conductor or the yardmaster in making up his
train has bis net tonnage & the tare weighit
of his car. 0f course that is addcd on bis
waybill. He ptîts dosvn bis figure, 3 or 5 or
i1o units, or whatever it înay be, to correspond

to that weight, & when it foots up s0 that he
bas got 430 tons he stops, couples on his
engine & starts down tbe road. If there is a
potind more than 45,000, it is 4 units; if it is
a pound less than that, it is 3 tînits. Froin
32,000 to 45,000 is 3 tînits. From 4,5,00 to
58,000 is 4 unit s. 1 will caîl attention to the
fact that tbeir points of division are about
half-wvay between the actual even multiples of
twvo consectitive units. For example, tbey
call 3 tinits froni 32,000 to 45,000. Now, 3
units acttîal 15 39,000, s0 that they can mun
6,ooo lbs. over & 7,000 lbs. less on eachi side
of the actual division. 0f course it is an
average rnethod for rapid wvork in the yard,
& it answers thcir purpose perfectly. They
bave no stalled trains & they hatîl a tremen-
dous traffic.

J. M. DALY-We lbad a practical dernon-
stration on tonnage during Oct., wvhen our
nmines were closed on a strike. Instcad of haul-
ing 8o,ooo lbs. of coal per car, with about 36,-
ooo lbs. of tare, wc hiad to haul a lot of cot-
ton & liay, & ligbt-loaded cars, & our average
tons per train wcnt off very materially, & it
sbowed there is 1no intelligent, fair & just com-
parison betw.%een onie road & anotber, unless
tbey both hiandle the sanie comimodities.
Consequently a road liandlîng iron ore in
ioo,ooo-lbs. capacity cars, if tlîey turned
arotind & liatled cotton witb the sarne engines
1 thînk their tonnage %%-culd be right down
along witlî the balance of us.

G. L. FOWLR-I will say the management
of that road ackîîowledged that. There is
probably nîo otlier road iin the world tbat is
sitîîatcd exactlv as tbat is. They bave this
treinendous traffic loaded on to tbern at one
end & absolutelv nothing cIsc to take care of,
coming that waýy. Going the other way tbey
bave nothing in the wvorid but coal & ironi,
except, of course, the ordinary, little, ligbt
traffic that coines from local conditions &

wbat is callcd local freight. There is no
other through traffic, & it is comparatively
easy for thein. It is giveil merely as an in-
stance of locomotive rating & of successful
operation under local conditions.

MR. EATON-A vital feature in that is the
qtuestion whether ahi the traffic is balanced.
If balanccd, tbey can avail tbemselves of
thîcir beavy tonnage ta greater advantage.
I want to ask another tbing : Is it not truc
that the Baltimore & Ohio had tlîis system
Of "'lits Of 13 tons, wvhich tbey discarded
for a more accurate rating in actual tons ?

G. WV. XEsT-I would like to ask Mr.
Tait wbether tbey have used the heavy ca-
pacity cars long enougb to demonstrate
wbetlîer the conditions be mentioned iin re-
gard to the beef & grain wvere actual or
imaginary ? Some tests that Mr. Daly &
myself bave watched for a few days bave
not demonstrated that to be a fact ; that
the car construction had as niuch to do
witb that as the loading. And then I ques-
tion wbether the heavier capacity cars, ivben
they get down on their side bearings, will
be able to haul the tonnage load in a fewer
mnmber of cars.

The CHAIRMAN-Mr. Sinclair, we would
be glad to hear from you, if you will favor
uis.

A. SINcLAIR-There are so many practical
railway men here that you bave flot heard
froîn, that I think it is rather unfair for a tbeo-
retical man to get up & say anythîng abott
tbis stîbject at this part of the game. I have
paid a great deal of attention to the tonnage
rating of locomotives ever since it was first
agitated. I must acknowledge tbat at first I
was rather prejudiccd against it, as I bave been
accustorned to the car rating; but it undoubt-
cdly became a necessity witb the great vari-
ation iin the weight of carloads that have be-
corne common of late years, & consequently
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I became convinced that it was the riglht
thing. However, although I have no practi-
cal experience with the working of the thing
myself, there are a great many men who send
in accoints of their grievances to me-train-
men, & I find that there is about an equal
division among trainmen againt the ton-rat-
ing of locomotives & the system of pooling
locomotives. Neither of them seeis to have
many friends among trainmen, & I think
the reason of that bas been that the tendency
of the new system has been to overload loco-
motives. There is a very important individ-
ual connected with terminals who is called the
yardmaster. That man wants to get as many
cars out of his yard as possible, & he is very
often not very particular about the loading
lie puts on to a locomotive. A general super-
intendent of the railway who is opposed to this
systen said to ie one day that the difficulty
with the great mass of men is that they can-
not add figures. A yardnaster can put what-
ever lie likes on to a train, & there are few
of theni whowould take the trouble of adding
up the figures to see whether it is the right
load or not, & that has certainly brought a
good deal of onus upon the systein among
the trainmen, & bas made them prejudiced
against it. 1 think that the systeni which
the C.P.R. bas worked out & which we have
just heard described by Mr. Tait, is the fairest
of any that lias been tried. It seems to meet
all the objections as far as possible. You
cannot establish any forn of engine rating
without having injustice or inequalities, & that
seems to even it up as fairly as any that I have
read about. There is no doubt that the ton-
nage systein bas increased the number of
tons that locomotives have hauled, & I think
that the railroads have been very much bene-
fited thereby. I have a paper in my hand
here describing a system on the Southern
Pacific Ry., & in three years under the ton-
nage systeni their loads were increased 33%.
That, of course, will induce all railway com-
panies to go into some system of the kind
sooner or later. I think that this system will
become popular when railway men generally
become acquainted with it, because it seems
to be founded on justice. Most ofthe systems
make no provision for difficult conditions, for
bad wind-storm days, slippery track, from
cold weather, & so on, & the consequence bas
been that the engines were overloaded & a
great deal of delay consequently occurred. I
noticed in that Southern Pacific system the
loads have increased 33%, & it seems to nie
that the delays had increased in about the
samne proportion. I think the tendency is to
overload locomotives without reasoning on
what the effect of it is. There are two prob-
lems to be considered in that regard. It is
quick moveient & heavy loads. Quick
movement does not agree with putting the
last ton upon a locomotive. If a locomotive
can only make 1o miles an hour, & another,
more lightly loaded, can make 20 miles an
hour, the chances are that the one making 20
miles an hour is earning more for the com-
pany than the one that is making 1o miles an
hour. I think that lias not been sufficiently
considered by railroad companies, & where
traffic is congested it very often happens,
through the persistent efforts of yardmasters
& others, their locomotives are loaded away
beyond their capacity.

F. F. GAINES-I would like to ask Mr. West
if I understood him to say that he doubted
the economy of the large capacity cars.

G. W. WEST-No, I did not say that. I
asked Mr. Tait whether they had experience
enougli with the heavy capacity cars to know
whether the conditions that he referred to
were actual or imaginary. On some tests
that were recently made we were not able to
haul a great deal more tonnage than the
heavy capacitycars-in fact, notso much. But
the prime cause was that the heavy capacity
cars got down on the side bearings & it was

a question with ie whether the results were
not due to car construction more than to the
increased tonnage that he was able to get in
the less numîber of cars. I canl understand
how u,ooo tons can be hauled in to cars if the
cars are in proper condition, a good deal
easier than in 20 cars. But that is due to the
heavy capacity cars being of new & modern
creation. When those cars get old, as some
of our 40,000 or 50,ooo lbs. capacity cars are,
whether we will get the saine conditions that
we get now from the new cars is a question.

F. F. GAINES-I think that there is no ques-
tion, if a car is properly designed, with stiff
body bolsters and stiff truck bolsters as cars
are designed to-day, there is no doubt that
thev will stay up as long as the cars last. I
referred once before to figures I had here.
In a test of oo,ooo lbs. cars against 60,ooo
lbs. cars the actual increase in tonnage with
the same engine was 20%. That is not im-
aginary, these are actual facts, after the cars
had been in service for a year or a year and
a half.

G. W. WEST-I do not think there is any
one here who knows of any old 80,ooo lbs.
capacity cars. I know these cars were two
years old.

F. F. GAINES-I would like to say that we
have a lot of 8o,ooo lbs. cars. There is a
little difference in favor of the oo,ooo lbs. but
not over îo or 12%.

G. W. WEST-There are several Erie men
here, & I know they have a systen of loading
by M's that I think includes light & loaded
cars & is quite successful.

MR. MITCHELL-The system.on the Erie R.
R. of loading cars on the tonnage basis is to
consider unit i,ooo lbs., or an M. Now, in
taking the light weight of a car we take the
number of thousand pounds. If the light or
tare weight of the car is 23,700 lbs., we call
it 24 M's. If the weight is 23,400, we call it
23 M's. We add the M's in the train together
& to that add the tonnage carried in each car,
& obtain the total M's behind the engine;
dividing that by 2 will give us the tons. We
have not gone into dynamonieter tests as Mr.
Tait has. We have a committee at the pre-
sent time who are working on these lines with
a dynamometer car. But where the dynamo-
meter car bas been used by us on certain di-
visions we have fully demonstrated that the
pressure on side bearings controls in a great
measure the pulling of the train. We took
one train on the Buffalo division loaded with
grain, in box cars, with metal trucks & metal
body bolsters (about 97% of it, I think, was
metal body bolsters), & also a train of grain
with all diamond trucks & wooden body bol-
sters, & we found a vast difference in the
pulling of the latter train, showing at once
that the car of modern construction pulls
easier than the old-style car. I am very glad
to see our neighbor in the North has gone
into the use of the dynamometer car so thor-
oughly. It is the way of demonstrating what
we can do. The percentage of train we should
haul, based on tare & load, was left in the
hands of each division superintendent to do the
best he could on his division,& I think whenever
we have made use of the dynamometer car
we have demonstrated that our engines are
very well loaded. We are still working on the
problem ; the transportation department has
it in charge & they will develop something
before they get through.

E. CHAMBERLAIN-I was very much inter-
ested in the remarks of Mr. Gaines with re-
gard to modern car construction as compared
with that of a few years ago. There can be
no question that the improvement made in re-
cent years by the substitution of metal for
wood parts, the elimination of factors that
were a hindrance to starting & moving of
cars, the positive center instead of side bear-
ings on your car, the perfect tram of your
trucks, & many more things of a like charac-
ter, place you in a position to start & move

greater tonnage witlh the samne motive power
thai it did before such motive changes were
incorporated. I cite, for instance, the cars
built, I believe, by the Pittsburgh, Bessemer
& Lake Erie R.R., I think, of a carrving
capacity of 0oo,ooo lbs., all of metal & im-
proved construction. It isjust possible that
you would find-if it were possible to obtain
figures, showing tonnage hauled in these cars
with the same type of engines-that it would
be quite a revelation & also show quite an at-
tractive figure in mills per ton per mile. Mr.
Mitchell very clearly pointed out the diflicul-
ties which existed in hauling trains with cars
having bodies riding constantly on the side
bearings. It is possible that the genius of
the American mechanic will undoubtedly
further improve & perfect the vehicles for
freight carriage, possibly to that extent-let
us hope - that one engine regardless of size
of cylinder will haul a string of cars so great
in extent that it will be a joy to the manage-
ment & result in something tangible te the
stockholder.

T. TAIT-Something lias been said here
about the large trains which the Pittsburgh,
Bessemer & Lake Erie are hauling. I think
that is one of the very best arguments in favor
of large capacity cars, fully loaded (small
percentage of tare), that has been advanced ;
that large capacity cars fully loaded will in-
crease the tonnage which a given engine can -
take over a given grade will not, I am sure,
be controverted.

Mr. Daly has pointed out that the class of
commodity has much to do with the average
size of train. True, coal, iron, etc., can be
loaded to the full capacity of a car, again de-
monstrating the truth of the proposition that
the percentage of tare should always be taken
into consideration.

I agree with Mr. West that car construction
has much to do with resistance of trains, but
I submit that the side bearings can be taken
care of on a 40-ton car as well as on a 20-ton
car.

Before proceeding to deal with the second
part of the paper, 1 would like to niake a few
remarks on the value of "equivalent " ton-
nage for purposes of comparison. When a
comparison is made between engines & be-
tween men in fuel performance, & an engine-
man is called to account for a poor record, he
may say, if actual ton miles per ton of coal is
the basis of comparison, "I ran merchandise
trains very often during the month, with many
light loaded cars," or "I hauled a great many
empties during the month." "I did not have
as favorable conditions as the other men to
make a good record." He would not perhaps
have been required to explain at all, or if he
was, such an explanation would not have been
in order if "equivalent " tonnage had been
the basis of comparison, for he then would
have received credit for everything he had
done. Under the "equivalent " tonnage
method, every man & every engine receives
credit for the resistance overcome according
to the percentage of tare in trains handled by
them, & an intelligent & fair comparison can
be made.

I would now like to show you with the aid
of the blackboard & of two of the tables ac-
companying the paper how we not only sup-
ervise the full loading, but check the over-
loading of engines. As a ruile on our line, &
I think on most lines, the tonnage preponder-
ates on each section in one direction. Your
power & your men must return in the other
direction without full loads. That being the
case, on any such section as that, what we
want to watch is that engines are fully loaded
over the controlling or limiting grades in the
direction of the balance of tonnage. If we
do that, if we see that our engines haul full
loads over the controlling grades in that di-
rection, we have done all we can. Now,sup-
posing this profile A to H (referring to black-
board) represents a section or engine run of,
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A....... B

Eabt
say, 120 miles. We will assume that the
grades B C, D E & F G are aIl the sanie, say
i%, & tbat the balance of tonnage is east-
bound. If your engines are fully loaded over
the grade F to G, & filîs out to their hanling
capacity with anything for the east offcring at
G, or at stations between there & H, we hiave
donc everytbing in tlie direction of ftîlly load-
ing our engines tlîat can be expected of ns.
Now, if you wiIl turni to table i (sec page 67)
you will find a load sheet, eastbonnd & west-
bonnd, on a section or cîlgine mun, viz.: be-
tween Havelock & Smithi's Falls-îoq miles,
giving the load for cach class of engine fromi
station to station, at which the hanlage capa-
city changes, ini equivalent tous; that is, for
a train of which the tare is 33%, twvo tons Of
contents to one ton of tare. Von will nlote
that castbonind there are two rnling grades ;
that is, there are two similar grades linîiting
the tonnage which an engine cati take throngli
oven the section. The 145% engines can, for
instance, take i,oo8 equivalent tons ovcr the
grade east from Tweed & east from Sharbot
Lake. We debit the supeintendent for every
145% engine runî east on that section-with
i,oo8 equivalent tons, & we credit him with
what equivalent tonnage he docs take over
the grade east from Sharbot Lake-the nmore
casterly controlling grade. Now tnrn to table
5. There is the performance eastbonnd, the
direction of the balance of tonnage, for one
day, Nov. i, on this saine section. I inîvite
you to stndy this table-in conîîection witb
engine load sheet-table i-the mIles -table
4, & the chant. Von will note tbat we only

debit the superiîîtendent with the tonnage
wlîich he shonld take over the contmolliîîg
grade at the rednced ratings anthorizcd for
unfavorable weathcm & other conditions ; for
instance, on a fast freight handled by a 145v,/
engine utîder ordinary we;ithcr conditions, we
charge him wîî h i ,ooS tons--the schednle Ioad
-less îo%-B rating-this rednced tonnage
being necessamy to enable hin to niake the
faster time required with thîis trainî. On this
day, Nov. i, the power shonld have takexi,
yon will sec, 6,856 equivalent tons eastbonnd
over the controlliîîg grade between Havelock
& S,îiths Falls. It did take 6,872, or a trifle
over i oo%, & the officers of the transportationî
departnîeîît witlî this rcturn before theîîî know
that the power has on that section on that
day been used to the best possible advantage.
Sncb a retnrn every day froni evcry section
of the lhue enables us to closely supervise the
loading of our engilles in freight trainî ser-
vice, & to kîîow whcether or not we arc get-
ting ail that we should ont of our power.

Now I will answem Mn. Potter. WVhat did
we gain by the new method o11 tlat day oni
that section ? Each of the 145% engines under
the old " actual- tonnage systinî wonld have
beeti scheduled to take 913 tons, or, as cx-
plained in the note to table 5, a total of 6,209

tons. They did take under the ncw nethod
6,344 actîîal tons, a gain Of 135 acttîal tons,
Or 19.3 tons per train. In this case the gain
is not large, but I may say that we are show-
ing gcnerally very satisfactory gains in tlîe
tonnage taken in the direction of the balance
of the traffic due to this svstem-in Dec. cen-

tan vr 5%--& we are having more satis-
factory service getting our trains over the
road, because engines are îîot overloaded,
especially on trains havinga high percentage
of tare. If the schodule load on any grade is
too heavy for anky class of engine we soon find
out by such enginies clonbliîîg or being assist-
ed over that grade, wvhich information must
he reported in the -"Remiarks"- colunin on the
daily performance return--in whicb columui
must also be rcported the explanation why
any cnginc is ight loaded over the control-
ling grade ini thc direction of the balance ot
tonnage.

Now, it nîay occur t o you tlîat wve do not
know by this systeni hether our enigilles
after tley arc ovcr the ruling grade arc doing
what they should, tlîat is, for examiple, lifting
cars froni (sec the profile) G & stations east
of there to H. An engine can takc larger
tonnagc from G(' to H thaît it cani bring to (;,
but we cati & dIo check tlîis by our daily per-
formiance retnrn. If trains reaching G fromn
the w~est fail to lift cars froin G & stations
east to H, how can these cars bc mnoved ? An
enigine inust be sent frorn H for that purposc.
The enigine must retnirn &t must tlien, moving
as it then will be in the direction of the bal-
ance of tonnage, be reported on the daily
perfornmance return, & whoever is ini charge
of the train movenient on this section wvill at
once be reqncsted to explain wvhy he failed to
lift these cars with the way-freighit or other
eastbound trains.

We use two forms, as to wliicb I desire to,
make a few remarks for your better informa-
tion. Onie of thein is the coal ticket. Coal is
vcry expensive with us, & we watch its con-
sumption very carefully. When an enginemian
reaches the end of his mun, having cntered up
on this coal ticket bow inucb coal he had on
the tender when lie started & how much lie
took on the trip, he estimates the quantityhle
lias left on the tender & enters this, also what

WHEN YOU
GET THERE
You are within from hait a minute
to fifteen minutes Of 77 hotels, 85
clubs, and p1 theaters. Ail this,
provided you arrive in the second
City of thýe world at Grand Cen-
tral Station, this being the Met-
ropolitan terminus of the New
York Central, which is the only
trunk line whose trains enter the
city of New York.

The following remark of an experi-
enced traveter tells the whole story:
"For the excellence of its track, the speed of its

trains, the safety and comfort of its patrons, the
loveliness and variety of its scenery, the number
and importance of its cities, and the uniformly
correct character of its service, the New York
Central is flot surpassed by any sirnilar institution
on either side of the Atlantic."

Gall on nearest ticket agent of the C. P.R. or
T.H.L & B. for further information, or address

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

TORONTO, ONT. BUFFALO, N.Y
GEORGE H. DANIELS,

GenI. Passr. Agent, Grand Central Station,
NEW YORK.

rTHE HUNIER, ROSE CO.,
Ail kinds of... Limnited.

PRINTING, BOOKBIN DING,
IOFFICE STATIONERY

I and ACCOUNT BOOKS

Lubricating Ois
MARINE VALVE, RENOWN ENCINE,'

ELDORADO ENCINE 0118 and
AROTIO Dur CREASE.

Durability-Reliability-Uniformity
Are points of excellence in favor of
these ois and greases, which have
stood the severest test for years.

These brands with a fulll une of oiîs manufactured by the Imperlal 011 Company

FOR SALE AT ALL LAKE PORTS.

The best goods are most economical. The names of the best are well known
to ail marine engineers of experience.
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he has consumed on the trip & the work his
engine has done, on this ticket. The ticket
15 then handed in to the locomotive foreman,
& he then & there, not several days or weeks
after, but then & there takes up with the en-
ginernan any excessive consumption of coal.

The other form is what we caîl the Con-
ductors Freight & Mixed Train Report, but
the coîiductor does not make it up. These
train reports are now made out in our yard
offices. They are made in duplicate; one
copy being kept in the yard office, forming
the ottward record of trains & cars, the other
copy being filled in as required by the con-
ductor & then turned in by him to the yard
office at the other end of the run. After it
lias been completed by the yard office there,
it is forwarded to the car accountant & be-
cornes the basis for our train, car & tonnage
statistics.

1 think that in the course of these remarks
1 have answered ail the questions& dealt with
ail the points raised, & I have only to repeat
again the two propositions wvhich 1 have ad-
vanced, & which, by experience, we are con-
vinced are sound in princple & in the right
direction.

-That the haulage capacity of engines
should be based on a uniform proportion of
tare weight to gross weight behind the tender.

2-That in loading engines the resistance
of every train, as compared with that of a
train having this uniforn proportion of tare,
should be determined.

Thereby will we derive the benefit we should
fromn large capacity cars fully or well loaded.

A vote of thanks having been passed to
Mr. Tait, the Chairman, addressing him, said :
The New York Railroad Club feels compli-
mented that you should have corne from Mon-
treal aIl the way to New York to present this
subject to us, & I arn sure that we are al
duly grateful to you for your kindness.

T. TAIT-lt must be with some diffidence
that any railway nman offers any suggestions
on a question that has been so much discussed
as the rating & loading of engines. It was
with more than this usual diffidence, possibly,
that I consented, at Mr. Yereance's kind re-
quest, to read a short description of our
rnethod, because Montreal is not a very large
railway centre, & we have not that advantage
which you enjoy here of the exchange of
thought & experience, & we have had there-
fore to do our own thinking along our own
limes. It has occurred to me, however, that
possibly it might be of some interest to the
members of the New York Railway Club to
know what thinking we had been doing, &
the resmîlt of it, & 1 trust it has been. I thank
you for your cordial reception & for your kind
vote of thanks.

C.P.R. Earnlngs, Expenses, &c.

Gross earnings, working expenses, net
profits & increases or decreases over î9oo,
froin Jan. i, 1901:

Increase or
Earnings. Expeuses. Net Profits. Decrease.

Jan..$2,os4,oîs.
6 8 

$1,405,819-23 $648, 196-45 $43,373.-16-

Mileage increased to 7,467.
Approximate earnings for Feb., $ i,965,ooo;

increase over Feb., 1900, $12,ooo.
DULUTH, SOUTH SHORE & ATLANTIC.-

Approximate earnings for Feb., $î66,o64; de-
crease fromn Feb., 1900, $21.735.

Gross earnings for 1900, $2,557,973 ; Oper-
ating expenses, $1,628,839; net earnings,
$929, 134 ; income frqm other sources, $5,446;
total $934.580. Interest on bonds, $859,-
700 ; taxes, $78,990o; deficit for the year,
$4,109, In 1899 w'as a surplus of $14,057,

HANCOCK & CALUMET. -Approximate earn-
ings for Feb., $20,054; increase over Feb.,
1900, $210.

MINERAL. RANGE. -Approximate earnings
for Feb., $î9,885 ; increase over Feb., 1900,
$6,319.

MINNEAPOLIS, ST. PAUL & SAULT STE.
MARIE. - Approximate earniings for Feb.,
$293.880; decrease from Feb., 1900, $33,556.

Net earnings for Dec., 1900, $192,757,
against $173,261 for corresponding period ;
making for the 12 moîîths to Dec. 31, $2,1051-
521, against $2,261,529.

Canadian Pacltic Rallway Land Sales.

Acres.
1900 1901

Jan . 31,485 27,928
Feb. .. 23,613 29,370

s,o9-8 57,298

Amotint.

$100857.85 $,6,752.54

75.771.19 91,189,58

$176,6z9.o4 $127,942.12

Grand Trunk Earnings, Expenses, &c.

The following statenient of earnings, sup-
plied frorn the Montreal office, includes the
G. T. of Canada, the G. T. Western, & the
Detroit, Grand Haven & Milwaukee Rys.

'1901. 1900. Increase. Decrease.
Jaii ... $2,225,878 $2,222,200 $ 3,678
Feb ..... 1,993,493 1,917,,348 76, 145 ..

84,2-9,371 $40.39,548 $79,82ý3

The following figures are issued froni the
London, Eng., office :

GRAND TRUNK RAILWAv.

Revenue statement for Jan., 1901

1901. 1900. Increase. Decrease.
Gross.receipts .. £370,200 £.,;.8,ioo £12.100 ..

Working expenses 25,100 257,200 1,900 ..

Net profit.1 £l,R00 £100,900 £10,20oo ..

GRAND TRUNK WESTERN RAILWAY.

Revenue statement for Jan., 1901

1901. îwo. Increase. Decrease.
Gross.receipts..£70.300 £87,300 .. £17,000
Working expenses .58,700 64,5-0 ... 5,800

Netprofit..£iî,6oo £22,800 .... 11,200

DETROIT, GRAND HAVEN AND MILWAUKEE.

Revenue statement for Jan., 1901

'901. i90o. Increase. Decrease.
Grose' receipts..£16,8oo £îi,8oo £î,ooo ....
Working expenses 12,400 13,000 .... £kmo

Net profit ... £4,400 £2.800 £i,6oo ....

Oovernment Rallway Statistics.

The resuit of the operation of the Govern-
ment railways for the year ended June 30,
1900, are stated as follows :

'2o

c
O
oE

bu
15

o 'n
stý

g ~ 4)
- . ~ Z

be r

Gross earnings for two years :

1898-99. 1899-1900.

Intrcoonil R$ cts. $ cts.
Xnero ...l ........... 3,738,331 34 4,5,52,071 71

Windsor bran h.............. 42,474 03 47-351 43
P.E.I. Ry................... 165,oi2 03ý 174,7,38 73

Total ................ 3,945,817 40 4,774,161 87

Gross working expenses, including rentaIs

of leased limes, for two years :

1898-99. 1 99- 190-

$ cts. $ cts.
Intercolonial Ry.............. 3,67.5,686 21 4,431,4-4 69
Windsor branch.............. 12,873 09 12,891 '56
P.E.l. Ry................... 218,053 01 220,931 81

Total............. ..... .3,go6,612 31 4,665,228 o6

Working expenses for two years

1 -O' 1- S'e

0'''01, Om O-

6A " 00

~ :~-~e'ci ,

> X

A Tie Sut.-The Supreme Court of Canada
gave judgment Mar. 18, in favour of G. P.
Magann, of Toronto, reversing the judgment
of the trial judge at Quebec & also reversing
the judgment of the Quebec Court of Review.
The case was recently argued in the Supreme
Court. Auger & Sons sued Magann to re-
cover the value of certain ties sold to him by
correspondence. The ties were afterwards
rejected as not being up to specifications, &
at the trial judgment was given against
Magann, which was subsequently confirmed
by the Court of Review. In the result the
action has been dismissed.

C.P.B. Equtment.-The Co. 's shops have
the following orders in hand :-55 standard
,30-ton flat cars, 6 standard fruit express cars,
50 ft. long, equipped with standard steel
platforms, steel-tired wheels & C. P. R. stand-
ard trucks to be built at the Perth shops ; 2
weed burners, 5 standard 50-ton flat cars, 6
standard baggage & express cars 6o ft. long,
with standard steel platforms ; 10 îst class
coaches 65 fi. long, eqîîipped with C.P.R.
standard 6-wheel trucks, standard steel plat-
forms & Pullman wide vestibules, to be buiît
at Hochelaga car shops. The outlook is very
promising, & from present indications the
shops will be kept fully employed on new work
or somne time.

MAR.), 1901o.]
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RAILWAY STATISTICS FOR VEAR ENDED JUNE 30, 1900.

In this table the minus mark() before figures in the net earnings columin shows that
there was a deficit ini the operatiolîs otf the line to the extent of the figures given. Where (E)
appears after the name of' a railway it signifies that it is an electric lune. The numbers in
brackets--thus (î)--after the nime of a railwvay reter to notes alongside the table. The
British Yukon Ry. appears ini the returns for the first timie.

Naneofrilva. ieae. (ross Net 7=b

Naie f rilay. Micag. arnings. earingIIsS. c

Alberta Railway & Coal Co...
Albert *Southenî (i )........
Atlanîtic & Lake Superior ...
Bav of Quinîte Ry. & Nav.

Co0. (') ......... ..........
Berlin & Waterloo (E)..
British Xukon ........... ...
Brockville, Westport & Sauît

Ste. Marie ..... .. .......
Buctouche & Monîcton ..
Calgary & Edmîonîtonî(3)...
Caniada Atlantic (4)........
Canada Coals & R y. C....
Canada Easternî.............
Canada Southerî. ...........
Caîîadian Nortlîerîî s) ..
Caîîadiaîî Govcrîîîîîeît Ry. 's-

Intercoloîîial (6) ........
Prince Edward Island...,

Canadian Pacifie (7) ..
Caraqtîet ....................
Carilloni & Grenville..........
Central Ontario (8)..........
Cenîtral of Newv Brunîswick..
Cenîtral of Nova Scotia (9) ..
Cumîberland Ry. & Coal Co_
Dominion Atlantic (io)..
Elgini & lavelock ............
Esquiîîialt & Naîîaimio.....
Frederictonî & St. MarYs 1,'.

Bridge Co. (ii) ......
Gaît, Preston & Hlespeler (E).
Granîd Trîînk (1 2) ... ..

Great Nortbwest Cenîtral (13)
Gulf Shore..................
Halifax & Yarmnouth (14) ....
Hamnilton & Duîîdas (E)..
Hamilton, Grimîsby & Beaîîîs-

ville (E)..... ... ... ......
Hamnilton Radial (E) ....
Hamnpton & St. 'Martiîs ..
Hereford ............... ....
HuIlI(E) ....................
Irotîdale, Banicroft & Ottawa.
Kaslo & Slocaîî.............
Kenît Nortlîerî (1.5) .....
Kingston & Peîîîbroke ...
L'Assomption ...............
Lake Erie & Detroit River (î6)
Lotbiîîière & Mégaîîtic ...
Manitoba & Nort h- westernî (17)
Massawippi Valley (18) ...
Metropolitan (E.) ...........
Montfort & Gatineauî Coloniz-

ation ......................
Montreal & Atlantic (9) ..
Montreal Terminial (E.)..
Montreal Park & Island (E...
Montreal Province Line..
Montreal & Vermontjct ..
Nelson & Fort Sheppard ..
New Brunswick & P.E.T. ...
Niagara, St. Catharines &

Toronto ..................
Niagara Falls Park & River

(E.) .....................
Niagara Falls, Wesley Park &

Clifton (E.) ......... ......
Northern Pacifie & Manitoba.
Nosbonsing & Nipissiîg ..

64.62
19.00

98.00

64-82
3.00

64-75

45.00

3 2.00

295S.07

4,56.8o
12.00

136.00

382.19

2 16-70

1,300-94
210.00

6,873-00
68.oo
13.00

113.6o

45. 66
74.00

3 2.00

220.50O

28.00

78.00

1-33

9.00

3,138-44
51l.00

16.78
50.10

7.25%

23.00

12.00

2C .00

53-30

13.63
48.00

31-80

34.00

112.8,5

3.00

179-72

30.34

252. 6o

35.46
28.00

33.00

163.40

14.10

40.88
40.6o
23.60

59.40

36.00

12.27

13.68

3.00

3 16.07
5-50

$ ets.

153,080 33
1,203 0O

27,668 88

199,313 91
1l1,

8
69 94

301,191 64

33,10o6 70

1,5,460 20

326,126 2C)

1,869,139 59
20,436 07

137,696 59
4,62 1,59g5 23

183,473 8o

4,552,071 71

174,738 83
30,193,172 57

19, 86o,79
1,707 42

144,621 Iý

10o,615 83

53,439 47
119,439 46
820,215 90
8, 16o 97

183,86o 90

5, 292 36
20,307 34

2 0,4 30, 166 68
42,055 98

1,857 32
28,781 5 0
22,548 181

47, 164 89
32,784 87

9,685 67
47,450 25

64,954 64
18,73 1 66

49,314 96
io, 898 75

163, 218 o6
1, 164 42

4 18,0o81 84
13,458 05

349,082 53
134,613 02

49,543 13

15,472 05

384,843 95
4(),177 32

i118,892 22

ý56,202 04

179,6 10o97

107,683 8o
21,155 44

27,625 30

62,482 71

4,089 35
391,947 40

52,049 70

$ ets.

6o,83-5 71
-244 50

1,087 75

96,658 53
1,112 48

201,Y42 1 13

4,947 i8
-2,402 49
128,264 66
366,036 70

11,374 81

38,069 16
280,015 67
86,681 34

120,667 02

-46,193 o8
12,443,284 17

517 75
-1,993 33
52,195 72

-9,881 02
12,298 42

64,847 68
160,362 16

-903 46
-22,765 17

3,836 33
6,242 93

7,430,795 67
139201 57

849 83
2,037 39
7,413 46

22,887 89
14,181 22

-117 53
-23,387 48
31,993 Il
-2,017 40
12,363 26

3,133 75
44,364 Il

- 16o 58

136,610 87
1,895 24

94,407 76

40,519916î

26,081 10i

-930
37,112

15,792

46,5186
19,911

32,719

43,020

8,445

3M716

24,535

4,089
-185,578

4,529

P.C.I
66b

83
104

194
110

302

11î8

87
16,5
124

226
138
îo6
189

103

79
170

103

46
i ý6

il

129

219

124

90

89

363
144

157

146
184
107

148

194

176
99
67

197

90
133

140

137
88

149
11î6

137

143
211

94
110

165
164

155
122

167
166

115

16.%

68
110

C

L~IAî~., 1901.

ents. Cents.

350.78 211-37
21-48 25.84
42.96 41.27

145.68 75.03
16.31 14.78
023-13 338-91

99.67 84.77
74.30 86.41
183-76 111-49
115.64 92.99

95-73 42.44

72.2,5 52.27

119-00 111-79

243-44 128.43

83.16 80.95
66.43 83,99
162.64 95.61
47.17 45-94
28.45 61.67
136.53 87.26
34.02 65.69
108.82 83.78
166-79 76.23
156.02 12,5.52

46.62 51-79
71.85 80.75

25.231 17.47

123-901 78-83
306-57 210-33
61.99 33.62
66.38 61.68
28.90 19.40

19.98 10.28

18.81io1.67

50.44 51.05

51.07 76.24
17.96 09.11

06.23 06.90
192.17 143-99

59.34 42.27
1î16.61 84.91
16.92 19.2,5

120-42 81-07
90.33 77.61

219-93 160.45

82.48 57.63
18-01 8.53

30.04 31-84
87.28 78.87
17.27 10.48

17. 15 10.43

109-04 70.41

104-12 85.15
194.58 116.84
55.41 33.29

105.6o 91.39

22.50 13.66

143.56 211-54
369-14 337-0-2

(i) The Atlanîtic % Lake Superior mileage
98, includes the Baie des Chaleurs, 98 miles,
the Great Eastern, 23 Miles, & the Ottawa
Valley, 7 miles, the two latter îlot being uinder
traffic. Thie Baie des Chaleurs line wvas ini
operation 8 months only.

(2) The Bay of Quintés mileage, 64.82, i-s
comprised of the Bay Of (Quinté', 4 miles & the
Kingston, Napanee & Western, 6o.82.

(3) The Calgary & Edmonton is operated
by the C.P.R.

(4) The Canada Atlantic mileage, 45i6.80,
includes two leased lines, the Central Coun-
ties, 37 miles, & the Pemibroke Soutliern, 21.

(,5) The Canadian Nortlîern mileage is
comprised of the Lake Manitoba Ry. & Canal
Co. 's line, the Winnipeg Great Northerni, the
Manitoba Soutlîeastern & the Ontario & Rainy
River. Tlhe C. N. R. lias runiniig powers over
the C.P.R. between Portage la Prairie &
Gladstone jet.

(6) The Intercolonial Ry. lias running
powers over the G.T.R., Point Levis to Had-
low, 1.50 miles; Chaudiere Curve to Chau-
diere, 1. i8 miles & Ste. Rosalie to Montreal,
37.62 miles ; total, 40.30 miles.

t7) The C. P. R. mileage comprises C. P.R.
lines owned 4,369.75 miles, Crow's Nest Pass
& B.C. Southern, 288.75. Leased lines-
Fredericton, 22.10; New Brunswick, 175;
New Brunswick & Canada, 117.20 ; St. JohnI
& Mainie, 92.10; St. John Bridge & Ry. Ex-
tensioni, 2 ; St. Stephen & MNilltown, 4.60 ;
Tobique Valley, 28; Cap de la Madeleinie, 3;
Montreal & Lake Maskîîîonge, i i ; Atlantic
& North-west, 201-40; Montreal & Ottawa,
93-90 ; Ontario & Quebec, 474.50 ; St. Law-
rence & Ottawa, 58.40; Credît Valley, 175.70;
Guelph Junction, ii; Toronto, Hamilton &
Buffalo, 1. 70; Toronto, Grey & Bruce, 19 1. 0;
West Ontario Pacifie, 26.6o; Manitoba South-
western Coloîîization, 214.40; Columbia &
Kootenay, 6o.5o; Nakusp & Slocan, 36.30;
Sliuswap & Okanagan, 5o.8o; Columxbia &
Westernî, 1,59.20.

(8) The Central Ontario mileage conîprises
the C.0. R. 104 miles, & the Ontario, Belmnoît
& Northerîî, 9.60 miles.

(9) Tlîe Central of Nova Scotia lias runîîing
powvers over the Dominion Atlanîtic for 33
nmiles.

(îo) The Dominion Atlantic mileage in-
cludes the Windsor & Annapolis, 87.,50 miles ;
Cornwvallis Valley, 14 ; Yarmouîth &t Annîa-
polis 87 and Windsor branch of I.C. R., 32.
The D.A.R. has ruîîning powers over the
I.C.R. fromn Halifax to Windsor Jet., 14
miles.

(i i) The Frederickton & St. Marys Bridge
receipts coîîsists of toîls on trains run by
Canada Eastern.

(12) The Grand Truîîk nileage iticîndes.-
(;.T.R., 884.25rmiles; Great Western, 561.8o;
Brantford, Norfolk & Port Burwell, 34.39;
Buîffalo & Lake Huron, 161 ; G.T. Georgiaîî
Bay & Lake Erie, 171 ; Oweil Souind brandi,
12.42 ; Lonîdoni, Huron & Bruîce, 68 ; Water-
loo jct., 10.2ý5 ; South Norfolk, 17 ; Welling-
ton, Grey & Bruce, 168.13; Northern, 172. 10;
North Simicoe, .13; Hamilton & Northwesterîî,
172 ; Northern & Pacifie Jet., 1 11,37; Toronto
BeIt Line, 12-79 ; Midland, 166 ; Grand jet.,
8,5.21 ; Toronto & Nipissiîîg, 83 ; Lake
Simcoe j et., 26; Victoria, 53 ; Whitby, Port
Perry & Lindsay, 46 ; Jacques Cartier Union,
6.50; Montreal & Chanmplain jet., 61.73;
Beauharnois jet., I19.50.

(13) The Great North West Cenîtral Ry.
figures are from July 1, 189)9 to April 5, 1900,

balance of year ineluded in C.P.R.
(14) The Halifax & Y,É"rmouth was formerly

the Coast Ry. of Nova Scotia.
(15) The Kent Northern ineludes the St.

Louis & Richibucto.
(16) The Lake Erie & Detroit River mile-

age ineltîdes the Erie & Huron, & the London
& Port Stanley, the latter 24 miles being
leased.

(17) The Manitoba & Northwestern Ry.
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RAILWAY STATISTICS FOR YEAR ENDED) JUNE 30, i9oo-Continued.

Naine of railway.

Nova Scotia Steel Co. 's Ry.. .
Orford Moutitain ............
Oshawa (E.)................
Ottawa & Gatineau..........
Ottawa & New York...
Phillipsbtîrg Jct. & Qîîarry Co.
Pontiac Pacific Juîîction..
Port Arthur, Duluth & Westernî

(2o) ......................
Portage & North-westrn ....
Qtî'Appelle, Long Lake & Sas-

katchewan ................
Quebec Central (21)....**'
Quebec & Lake St. JOIIli (22)..

Q uebec, Mont morency& Char-
levoix... .........

Red Mouintain...............
Salisbury & Harvey..........
Shore Line, New Brunswick ...
Stansteacl, Shefford & Chain-

bly ................ .......
St. Clair Tunnel.......... ..
St. Lawvrenîce & Adirondack

(23) ... .........

Sydney & Louisburg...
Souîth Shore.................
réiiiscoîîata ................
Tilsonburg, Lake Erie& Pacific
Thousaîid Islands............
Toronîto, Hamilton & Buffalo..
United Cotînties (24) ...
Victoria & Sydnîey...........

Mîileage.

i12. 50

26-50
8.02

56.5o

70.6c

29.23

2.53-96
2 13.50

297-00

30.00

9.53
45.00
82.50

43.00
2.23

33.00

48-96
54.50

113.00

20.00

4.33
83-94
83-80
16.26

Total ................ 1-17,656.8o

Grass
earnings.

$ ctsi1
D 23,410 3 5

17,697 83
2 33,477 14
3 73,199 52

63,890 04
7,279 63

46, 105 o8

14,482 05

3 2,084 81

5 100,702 68

519,348 .59
339,28J 52

* 65,6 15 23
89,148 83

* 24,533 26

31,344 03

70,253 87
237,04o 6,5

189,403 74
548,982 64

54,528 5 i
78,238 49
11,122 30
23,273 1il

391,46 1 64
59,783 79
17,920 97

70,740),270) 452

figures are for i i months to MaY 30, 1900, thie
mionth of Juîie being included ini the C. P. R.

(18) The Massawippi Valley, operated by
the Boston & Maine R. R., has runniig powers
on the G.T. R. from Sherbrooke ta Lennox-
Ville, 2.95 mies.

(19) Tlîe Montreal & Atlantic, formerly the
Sautlieastern, mileage includes the Lake
Chiamplain & St. Lawrence, 60,70 miles. Both
are operated by the C.P.R.

(20) The Part Arthur, Duluth & Western
Ry. wvas sold ta the Canadian Nartlierî Ry.
inî '%ay, 1900. The returîî for portion of year
prior to sale tuot having beeîî received in tiîîîe,
a proportion of traffic returîied in 1899 has
heeîî inserted for thie period prior to sale.

(21) Thîe Qîiehcc Cenîtral lias running
pawers onithe l.C. R., froîn Ilarlaka Jct. ta
I evis , 5îmiles.

(22) Tlîe Qîîebec & Lake St. Johni mileage
îîîcludes Q. & L.S.J.. 24j2 ; Great Northern,
St. Tite ta St. Boniface, 20 ; & the Lower
Laureîîtiaîî, Riviere a Pierre to St. Tite, 35.
Thec Great Northierîî does not appear in the
rellîrîl',, îlugh it did in 1898-99.

(23) The St. Lawrenîce & Adiroîîdack Ry.
lias rumiinîg pow'ers on the G. T. R., 13.20

miles & on the C. P. R., 8-70 Muiles.
(24) Tlîe Uniited Couîîities Ry. bas ruîîning

pawers on the Southi Shore Ry., St Robert ta
Sorel, 5 îmiles, Its iileage includes the U.C.,'
61 muiles & tlîe lcased East Richelieu Valley,
22.80otmiles.

J. F. Dolani, rccently transferred to Mon-
treal as City Passetîger Agent of the R. &
0. Navigationi Co., %vas, on leaviîîg Toronito,
preseîîted by the miemibers af braîîcf 15, C.-
M. B.A., wîth a iiahogany mîusic desk, inî
tokeîî af ilîcir appreciatian of hiis services as
Presideiît of the brandi.

Net
earnings.

$ cts.
3,458 04
1,677 26

13,173 24

20,092 1I1

-3,058 55

5,447 75
- 1,797 10

-3,866 42
-8,379 79

-14,776 56
168,343 20
9,S,457 88

28,439 6.5
55,566 58

-411 00

-4,349 52

14,0)49 40
130,579 (M

i1o6,470 05
282,316 65

16,351 43
15,958 69

3,293 30
9,994 83

140,737 55
-1,572 47

-141 87

23,040,47 1 831

p. C.
1 17
110

164

138

95
397
96

79
20

87
148
139

177
2o6
98
88

125

222

228

2o6

143
125

142

175
156
98
99

E E

Cents. Cents.
146.31 124-70

57.68 52.21

68.84 41-75
124-40 90.28
73.18 76.68

433-37 109-04
94-91 98.67

107-44 136.12
26.45 132-79

154.07 176.67
123-16 83.24

111-03 79-79

1078-44 61.io
593.89 223-71
87.09 88.54
56.63 64.48

îo8.îî 86.49
280.07 125.78

96.42 42.22

317-50 154.22

82.92 58.06
91.26 72.64
55.61 39.14

117.00 66.75
]41.56 90.67
53.47 54.88
73-93 74.51

Gate& for Swing Bridge&.

The illustration herewith shows one of a
set of gates which have been in operation
at the Burlington canal bridge at Hamiil-
ton, for three seasons. The gates are
operated from the centre of the bridge by the
attendant who swings the bridge. The oper-
ator bas absolute control of the trafflc, as
eaclî gate, or pair of gates at the ends of the
draw, is operated b>' separate levers. Thue
gates are on the approach to bridge at eithîer

enîd, anîd beiîîg operated hami cenître of dtraNv
thue conniection necessatrily requires ta he
broketi each timie the bridge is swung. Thîis
object is abtained by a very simîple yet reli-
able clutch & receiver, which releases the
(-onliection by a trip. & alows the rod to be
drawîî back clear. This operation lowcrs thc
gates, & the attenîdanîtlias a cîcar bridge
with aIl traffic blocked at cither end. The
next miove is ta swinîg the bridge. An auto-
matic device-consisting (if a straight lever,
the tail of which is moved aside by clasing

the bridge, and is attached to rods and cranks
leading to lock wvhich is operated by a very
powerful spriîîg, and engages the projecting
rod at end of gate the moment bridge starts
to open-imimediately locks the gates down,
& they cannot be raised until the bridge is
swung back to its proper position for traffie.
This releases the lock and allows operator to
raise the gates, which operation locks the
bridge, as when the levers are thrown over,
the rodding attached is forced into the re-
ceiver and clutch at either end, & act as two
powerful boîts. The gates, as will be seen,
block the entrance to the open draw, so that
îlot even a child can get through. Traffic
over the Burlington canal bridge is very
heavy, &, being at the entrance to Hamilton
barbor, on busy days the bridge is swung
over one hundred times, which necessitates, of
course, the raising & lowering of gates each
tinie. That these gates have stood this test
for three seasons speaks well for their utility,.
as there has not been an accident of any kind.
There were erected by the patentees, the
N. L. Piper Railway Supply Co. of Toronto,
the mnechanismi being especially constructed
for the position by Hiram Piper. Major Gray,
in charge of Dominion Public Works ini
Ontario, endorses the gates very highly.

Iiudson's Bay Navigation.

A very interesting addition to the Hudson's
Bay Co.'s fleet on the Atlantic & Hud.son's
Bay service has just been made, the Co. hav-
ing purchased H.M.S. Pelican from the Brit-
ish Adîniralty. The employment of thîs ves-
sel marks a new departure in ice navigation.
Lt has been customary to speak with a con-
siderable amount of derision of the old type
of Hudson's Bay ships. " Bluff-bo%%,d,"
'.old wooden tubs"- they have been called,
but they did their work well, & the long re-
cords of the Co. 's voyages are most reiiark-
ably free of wreck or disaster.

Latterly the Co. has had a steamer plying
to Hudson'si Bay, but of the same heavy
wooded-build as the famous Dundee whalers
& tlhe vessels chartered for the Dominion ex-
pedition of 14 & 16 years ago. The Pelican
belongs to quite a different type ta the vessels
Titherto employed in this service, & it seems
very appropriate that a corporation with the
long & unequalled experience in the naviga-
tion of Hudson's Bay that the H. B. Co. lias,
should be in the van in introduciîîg to those
seas a vessel up-to-date in every respect.

The Pelican is aIl that an ordinary ocean-
going iron-built steamer is, with in addition a
sheathing of îwo thicknesses of solid oak
planks Of 3 & 3 1, i. respectively, & the
space just behind the bovs is practically solid
wvood to buffet the icebcrgs. She is of i,1i 3o
tans displacemient, lias screw propeller, & is
of a beautiful model.

l)oubtless wvheîî the whistle hlowvs & this
stately ship) steaîis inilo viev aI one or other
of the lonely ports of caîl on the desolate
shores of Labrador or Hudson's Bay slîe will
be the olject of inuch curiosity ta thle dusky
inhahitants. May sîe have a long & prosper-
ous career, & as sîîccessfully comaithaîe ob-
stacles of free navigat ionî as slie %vould cer-
tainly have done t he cenunes of tlhe empire
before the H.M.S. had heeti replaced lîy îte
rnonograni more faniliar ini the Northî," Il.
B. C. ,' canat but be thle wislî of all who are
watching with intercst the rcadjîîstmnît of tlîe
Co.'s niethîods in kecpiîîg abreast of the timtes,
under the progressive managemient of Coi-
'nîssianer Chipman.

H. Foster ('laffee, an leaviîîg Mottreal re-
ceîitly for Taronto ta becoie Western Pas-
senger Agentî of the R. & 0. Navigation Co.,
was lreseîîted svith an illumîinated address
signed by a nuniber of proninent citizens.
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RAILWAY APPOINTIIENTS, E~TC.

Central Vernont.-E. H. Fitzhugli, Vice-
President & General Manager, having resigni-
ed to accept a position with another comlpany,
R. S. Logan has been elected Vice-President
& General Manager, with office at St. Al
bans, Vt.

J. E. Dairymple, General Freight Agent,
having resigned to becorne Assistant to the
General Manager of the G.T.R., I. W. Ganitt,
heretofore Agent of the Great Eastern Line at
Chicago, lias been appointed General Freiglit
Agent of the C.V.R., with office at St. Al-
bans, Vt.

Delaware, Laekawanna & Western. -A.
G. Elvin, heretofore Master Mechanic of the
G. T.R. at Montreal, lias been appointed Mas-
ter Mechanic of the D.L. & W., with office at
Scranton, Pa., succeeding D. Brown, pro-
moted.

Grand Trunk.-J. E. Dalrymple lias been
appointed Assistant to General Manager, vice
R. S. Logan, resigned to becomie Vice-Presi-
dent & General Manager of the Central Ver-
miont Ry.

Capt. W. F. McGregor lias been appointed
Superintendent of Ferries, with headquarters

at Windsor, Ont., with full charge of al
offices & men emiployed on the ferry steamers
Lansdowvne, Grcat Western & Huron, plying
between Windsor, Ont., & D)etroit.

Intereolomlal .- L). Pottinger, General Mati-
ager Governiment Railways, issued thc foîlow-
ing circular Feb. 2 3 :-E. G. Russell lias been
appointed Manager of the Intercolonial Ry.
He will have charge of the mnechanical depart-
ment, the station & train services, & the main-
tenance of way & works. His office & head-
quarters will be at Moncton. This wiIl take
effect Fcb. 25.

Minneapolis, St. Paul & Sanît Ste. Marie.
-T. A. Foque, hieretofore Assistant Mechan-
ical Superintendent, lias beeni appointed
Mechanical Superintendent, succeeding E. A.
Wiliams, appointed Superintendent of Rolling
Stock for the C.P.R.

H. C. Pearce, formerly Storekeeper, lias
been appointed Purchasing Agent, to succeed
J. E. Shaughnessy, resigned. O. W. Apple-
gate lias been appointed Storekeeper to suc-
ceed Mr. Pearce.

Richelieu & Ontario Navgatloi.-J. A.
Villeneuve, hieretofore Accounitant & Treas-
tirer, lias been appointed Comptroller.

rlaInly About People.

C. R. Hosmier, of the C.P.R. directorate,
& Mrs. Hosmer & family are travelling in
Europe.

Sir Wm. Van Homne left Montreal Feli. 22

to spend sorne weeks in Cuba, in his capacity
as President of the Cuba Co.

L. Robinson, for many years Superintend-
ent of the Montreal Park & Island Ry., re-
cently resigned to take a position on one of
the tramways in Paris, France.

Sir Wm. Van Homne & R. B. Angus, of the
C. P. R. directorate, with others, have obtained
incorporation as the Canadian Sait Co., capi-
tal $800,ooo, chef place of business Montreal,
to mine, manufacture, purchase & selI saIt.

Andrew Cowan, heretofore Soliciting Agent
at Hamilton for the G.T.R., lias been ap-
pointed General Agent for the Northern Navi-
vation & the Northwest Transportation coni-
panies, succeeding W. Askin, promoted to lie
General Manager.

Henry Rowand, son of the late Dr. Row-
and, of Quelic. & at one time in the head
offices of the C.P.R. at Montreal, was fatally
stabbed in East Kootenay about the mniddîe
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of Feb. by F. McG. Derverre, C.E., formerly
engaged on the Crow's Nest Pass .branch of
the C.P.R The stabbing was the result of a
row between the two men.

We are informed that there is no founda-
tion for the report, at all events for the present,
that F. W. Jones, formerly Assistant to the
Manager of the C.P.R. Western lines, & now
Manager of the Columbia River Lumber Co.,
is to take an important position in connection
with the operation of the Canadian Northern
Ry. lines. Mr. Jones has a very comfortable
position at Golden, B.C., & it is said that he is
not feeling any of the railway fever just now.
le visited Winnipeg recently & had a hard
time convincing people that the report was
not true.

Captain B. H. O. Armstrong, R.E., son of
C. N. Armstrong, of Montreal, of Atlantic &
Lake Superior Ry. fame, who has for a number
of years been in charge of the fortifications
at Sierra Leone, on the west coast of Africa,
lias just been ordered to South Africa, &
placed in charge of the construction of four
forts, designed for the better protection of

over 40 years ago, & commenced railway life
as yard clerk for the old Peoira & Pekin
Union Ry. at Peoria, 111. He was afterwards
local & commercial freight agent of the
C.P. & S.W. Ry., (now part of the Santa Fe
System main line) & then for a short time re-
presented the Blue Line at Evansville, Ind.
For the past 19 years he has been associated
with G.T.R. interests, first as agent of the
Great Eastern Line at Peoria, Ill., & during
the past 14 years as agent ofthe Great East-
ern Line at Chicago.

G. A. Sharp, Superintendent of the Prince
Edward Island Ry., whose portrait appears
on page 65, was born at Studholm, N.B., in
1852, & was educated in the High School at
Millstream, N.B., afterwards taking a course
in the Commercial College at St. John, N.B.
He entered railway service on the Interco-
lonial in 1874 as operator & relieving agent
on the temporary staff. In 1875, on the open-
ing of the P.E.I. Ry., he was appointed
freight clerk at Charlottetown; in i88o he
was promoted to be freight agent, & in 1882
station master at Charlottetown, the duties of

Western Railway Progress.

At the recent annual meeting of the Winni-
peg Board of Trade the President in his
report said : While the year 19oo has not
seen a marked activity in railway building,
yet some important branches have been ex-
tended in different parts of the country, open-
ing up new districts, & giving needed accom-
modation to others.

Commencing east of us the C.P.R. bas
built a small spur east of Rat Portage, to one
of the well-known mines in that district, & the
Lac du Bonnet branch, of about 22 miles, has
opened up communication with the largely
timbered country, drained by the English &
Winnipeg Rivers, both of which are tributary
to this beautiful lake. Draining tiles, &
superior brick for building & pavement pur-
poses are being manufactured, thus adding
another to the large & varied number of our
industrial concerns.

Coming to the Prairie country, a line is
being extended from MacGregor to a point
on the Great North West Central Ry., & the

THE LAKE ERIE AND DETROIT RIVER RAILWAY'S GENERAL OFFICES, STATION AND GROUNDS, WALKERVILLE, ONT.

Cape Town. His brother, Captain C. J.
Armstrong, who went out to South Africa as
a subaltern in the Montreal company of the
Royal Canadian Reginient, is on the staff of
Lieut.-Col. Girouard, Director of Imperial
Military Railways.

R. S. Logan, who has been appointed Vice-
President & General Manager of the Central
Vermont Ry., was born Feb. 13, 1864, & was
educated in the St. Louis, Mo., public schools.
He entered railway service in 1885 with the
receivers of the Wabash, St. Louis & Pacific
Ry. as clerk in General Manager Talmage's
office, since which his career has been as fol-
lows :-Dec. i, i89o, Secretary to General
Manager Wabash Rd.; July 1, 1896, Secre-
tary to General Manager G. T. R.; Jan. 1, 1901,
Assistant to General Manager G.T.R.; Jan.
9, 1901, Secretary Grand Trunk Western Ry.;
March 15, i9o, Vice-President & General
Manager Central Vermont Ry.

Ira W. Gantt, who has been appointed
General Freight Agent of the Central Ver-
mont Ry. at St. Albans, Vt., was born in the
little country town of Atkinson, Ill., a little

ticket agent being added in the same year.
On July 1, 1897, on the voluntary resigna-
tion of A. McDonald, he was appointed Sup-
erintendent.

J. E. Dalrymple, who has been appointed
Assistant to the General Manager of the
G.T.R., was born in Montreal Jan. 1, 1869.
He entered railway service as apprentice in
the Treasurer's office of the G.T.R., July 1,
1883, in which office he served until 1890 in
various capacities, & finally as correspond-
ence clerk. He left Montreal April 1, 189o,
& entered the service of the Chicago &
G.T.R. at Chicago, as Secretary to Traffic
Manager Reeve. On. Feb 1, 1896, he was
appointed Secretary to General Traffic Man-
ager Reeve, of theG.T.R. System at Montreal.
On May , 1899, he was appointed Division
Freight Agent, G.T.R. at Hamilton, Ont. On
Aug. i, 1899,he was appointed Division Freiglit
Agent G.T.R., at Detroit, also Manager of
the G.T. Despatch, a fast freight line operat-
mng over the G.T. Ry., West Shore Rd. &
Fitchburg Rd. On May 1, 19oo, he was ap-
pointed General Freight Agent of the Cen-
tral Vermont Ry.

Pipestone branch has been carried forward
1oo miles into the well-known fertile & finely
situated Moose Mountain district.

It has been found necessary by the C.P.R.
to build a substantial steel bridge, supported
on masonry piers, across the Red River, on
account of the increased traffic & larger
engines used, which make the present bridge
inadequate for their requirements, & I have
good reason to believe this will be followed
soon by a large & commodious station. It
seems unfortunate that some reasonable
arrangement could not have been arrived at
between the City Council & the C.P.R., &
been ratified by the ratepayers, for the con-
struction of a sub-way on Main St. The con-
dition of things now existing is anything but
satisfactory to either the railway company or
the citizens, &, in addition to this, it has, I
believe, caused the postponing for some time
longer the erection of a splendid hotel in this
city.

The volume of trafiic, both through & local,
is increasing so rapidly that the C.P.R. has
practically decided to establish early next
summer two daily trans-continental trains ;
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one a fast limited, mnaking but few stops, &
the other to accommodate local traffic.

Great progress, too, has been made by the
Canadian Northerni Ry. Co., which during i goo
constructed 224 miles of railway, & which ex-
pects before the end of the present year to
have its line in operation from Port Arthur to
Winnipeg, & from Winnipeg to a point within
a very short distance of Prince Albert. It is
now advertising for tenders for the construc-
tion of a magnificent steel bridge, with a drawv
spaîl Of 380 ft., to cross the Rainy River, &
tenders are likely to be called for in a few
days for a bridge across the Red River, at
Winnipeg. With the completion of these
works, & the additional mileage to be con-
structed this year, this Co. expects to have
tiot less than i,îoo miles of railway in oper-
ation, thus bringing it into the rank of the
third railway in Canada. It is pretty gener-
ally understood that a large portion of the
fine timber through which this road runs will
be brought into this city, & lumnber milîs
established here for its manufacture, thus
giving employment to a large number of men.
Mining interests, too, should be greatly
benefited, as the Canadian Northern runs
largely through mining country tributary to

the Seine River, & the inproved transporta-
tion facilities will be of great value, both ini
shipping ini machinery & exporting the pro-
duct of the mines.

Tlius it will be seen that some very im-
portant railway works have been carried on
during the year, &, if we are to believe
current reports, even more will be accom-
plished before another crop is harvested.

L.E. & D.R.R. Headquarters.-The illus-
tration on page 79 shows the Lake Erie &
Detroit River Ry. 's general offices, station &
grounds at Walkerville, Ont. The General
Manager & the traffic department occupy the
building to the right ; the audit office, ac-
cotinting department, Roadmaster, Engineer,
Storekeeper & other officiais being located in
the building to the left, the central building
being the station. These buildings are of
brown stone & brick throughout. They are
heated by natural gas, lighted by electricity,
& contain ail modemn improvenments. In the
station grounds is a fountain erected & given
to the people of Walkerville by Hiram Walker
& Sons, on the occasion of the Queen's jubilee
in 1897.

The L.E. & D.R. Rallway Subsidy.

Ini answer to a question hy Mr. Robinson,
of West Elgin, in the House of Commons re-
cently, the Minister of Railways said :-The
Governmnent lias entered into a contract with
the Lake Erie & Detroit River Ry. for the
payment of a suhsidy Of $3, 200 a mile, on the
completion of the Co. 's extension from Ridge-
town to St. Thomas. The Govertnment is
aware of the fact that, fora limited number of
miles the L.E & D.R.R. extension runs paraI-
le] or very nearly to the Michigan Central
Ry. This fact was made the subject of dis-
cusssion in Parliament at the time the subsidy
proposaI was being passed upon. The Gov-
ernment in the bill providing for this subsidy,
reserved the question of the grant for deter-
mination, after enquiry by the Railway Com-
mittee of the Privy Council, as to whether
adequate & efficient running powers should
be arranged for by the L. E. & D. R. R. over
the M.C.R. An objection was taken in Par-
liament by gentlemen in opposition to such
qualifying clause being introduced, & it was
insisted that the grant should be made with-
out any qualification whatever. This view
was pressed strongly, & a motion in arnend-
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CANADIAN PACIFIC RAIL WAY COMPANY
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756 769

747 760

738 751

729 742

721 734

713 726

705 718

671 681 697 710 723

663 676 689 702 715

654 667 680 693 706

645 658 671 684 697

636 649 662 675 688

627 40 633 666 679

736 749 762 775 788

728 741 754 767 780

719 732 745 758 771

710 723 736 749 762

701 714 727 740 753

692 705 718 731 744

801 814 827 840 853

793 806 819 832 815

784 797 810 823 836

775 788 801 814 827

766 779 792 805 818

757 770 783 796 809

996 1009 1022 1035

988 1001 1014 1027

980 993 1005 1019

972 985 998 1011

964 977 990 1003

1008 1021 1033 1047 1060

999 1012 1025 1038 1051

990 1003 1016 1029 1042

981 994 1007 1020 1033

972 985 998 1011 1024

963 976 989 1002

955 968 981 991

947 960 973 986

939 952 965 978

931 944 957 970

923 936 949 962

914 927 940 953

905 918 931 944

896 909 922 935

887 900 913 926

1015 1028 1041 1054 1067 1080

1007 1020 1033 1046 1059 1072

999 1012 1025 1038 1051 1064

991 1004 1017 1030 1043 1056

983 996 1009 1022 1035 1048

988 1001 1014 1027 1040

979 992 1005 1018 1031

970 983 996 1009 1022

961 974 987 1000 1013

952 965 978 991 1004

500

490

480

470

460

450

440

430

420

410

400

390

380

370

360

350

340

330

320

310

300

290

280

270

260

250

240

230

220

210

208 221 234

199 212 225

190 203 216

181 194 207

172 185 198

"r"

For Calculating Loads for Locomotives, according to Pro-
portion of "Tare" to Gross Weight Behind the Tender.

(THIS CHART AND THE SCHEDULE OF "HAULAGE CAPACITY OF LOCOMOTIVES," FOR USE
WITH IT, ARE BASED ON EMPTY CARS, REQUIRING 30 PER CENT MORE POWER TO HAUL THEM
THAN LOADED CARS. THE "CONTENTS" OF WHICH WEIGH TWICE AS MUCH AS THE "TARE,
INCLUDING THE VAN-THAT IS, 2 TO 1, OR " TARE" =33/ PER CENT.)

EXAMPLE "A."-IT IS DESIRED TO MAKE UP A TRAIN OF LOADED CARS FOR AN ENGINE
SCHEDULED TO HAUL 900 TONS OVER THE RULING GRADE ON SECTION-. THE "TARE" AND
"CONTENTS" OF SUFFICIENT CARS, TO EQUAL TOGETHER ABOUT 900 TONS, ARE ASCERTAINED.
IT IS FOUND THAT THE " TARE" IS 386 TONS, AND THE " CONTENTS" 458 TONS; OPPOSITE 390
ON BOTTOM SCALE-THE "TARE" SCALE-AND 460 ON SIDE-THE "CONTENTS" SCALE-IS 900,
EXACTLY THE LOAD. IF THE "TARE" HAD BEEN FOUND TO BE 400 TONS AND "CONTENTS"

500 TONS, IN THE SAME WAY, OPPOSITE 400 ON "TARE " AND 500 ON "CONTENTS" SCALE IS

945, 45 TONS TOO MUCH.

EXAMPLE "B."-IT IS DESIRED TO MAKE UP A TRAIN CONSISTING PARTLY OF LOADED AND
PARTLY OF EMPTY CARS (LOADED CARS HAVING PREFERENCE) FOR AN ENGINE TO HAUL 650

TONS OVER THE RULING GRADE ON SECTION -. THE WEIGHT OF THE "CONTENTS" AND OP
THE "TARE" OF THE LOADED CARS, WHICH SHOULD FIRST BE ASCERTAINED, IS FOUND TO BE,
"TARE" 100, "CONTENTS" 150 TONS. FOLLOW THE LINE OPPOSITE 150 ON THE "CONTENTS"

SCALE UNTIL 650 IS REACHED; BELOW650 ON THE "TARE" SCALE IS FOUND 400. THE DIFFER•

ENCE BETWEEN 100 TONS, THE "TARE" OF THE LOADED CARS, AND 400, VIZ., 300, WILL GIVE

THE TONNAGE OF EMPTY CARS TO BE ADDED TO COMPLETE LOAD.

EXAMPLE "C."-FOR TRAINS EXCEEDING 1,000 TONS, DIVIDE "TARE" AND "CONTENTS"

BY TWO, AND PROCEED AS ABOVE MULTIPLYING RESULT BY TWO, THUS OBTAINING LOAD.

NOTE-Five to nine tons (inclusive) of " Tare " or " contents," count as ten tons, les$ than five
do not count.

-1

1 1 1.1-1 a ýl 1-

-a - 1 1 1 1 1- 1 1.1--M - 1 il

1 1 1

- 1 1 1 m
~-- "90 " "f' " " ~ ^ ~ ^-1«

-l --.- 1 1.1 1-

-1
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ment was made to strike out the qualifying
clauise; it was lost on a division. Thle Rail-
wav Commiittee of the Privy Counicil subse-
quently heard evidence upon the whoie ques-
tion, examinied int it carefully, & came to
the conclusion tlîat satisfactory arrangements
coîîld flot be made over the M.C.R. for the
riinniing of the L. E. & D. R. trains.

The Reguation of the Level of Lake
Erie.

By F. W. Farticomb, O.L.S., Lopidon.

The necessity for increasing the safety,
certainty & facility of the navigation of the
Great Lakes & the deep) waterways between
themi & the Atlanîtic' tide waters, ks one of the
great undertakings of international import-
ance wliich will require the inîmediate action
of tue Canadian & U.S. goverrnments. The
comiparatively great variationî, both annual
& periodical, in tlhe height of the water, in
Lake Erie alone, involves eniormous loss to
the shipping interest, as weil as thîe expendi-
turc of millions of dollars ini deepening harbors,
channels & waterways.

varying rainfali, ice, etc., which practicaily
governs the variation of its waber level. The
flood water pouring into the uipper end from
the Detroit river, the lake water at normal
hieight must rise until the sectiouai area &
siope of the upper portion of the Niagara
river, which forms the outiet, is increased tili
its capacity is equal to the increased supply
from above, when the lake water level be-
comes once more stationary until the con-
ditions are again cbanged.

It is evident that no matter what system bé
adopted for regulating the water to a uniform
height, or in other words making the dis-
charge equai to the suppiy, that the capacity
of the Niagara river must be increased bclow
the required lake level so that it wiii at al
stages be sufficient to carry off the maximum
supply. It is also evident that this can oniy
be acconiplished by deepening or widening
its Led for a certain distance, or by raising
the water in the lake above the river bcd un-
tii a like resuit is obtained. With this resuit
accomplished, by either method, means must
be devised to regulate the discharge into this
huge tail race when its full capacity is not
required, so that it will equal the volume of

deflecting about 3, degrees nortlîerly &
running in at righit angles to the Canadian
shore, a total distance Of 2,810 ft. 0f this
i ,6oo ft. wili be a fixed wveir, 1,040 ft. will be
sluice openings, & the remnainder will be taken
up by sluice gate piers. About ,200 ft. of
the reef wili be utilized at small cost for the
proposed weir as it is about the required
height, viz., 6.6 ft. below the surface of the
water when reguiated to the hieight proposed.
The river bed deepens suddenly at the end of
this rock, & it is from there the piers & sluice
gates wiil be placed. They will be 13 in num-
ber, 8o ft. each in width, & have a depth of
20 to 24 ft. To each gate wiil be attached
suitabie lîoisting gear & couniter weights s0
arranged that the variation in weight due to
immersion wili be so equalized that the
hoisting gear wiil only be required to over-
corne the friction, etc. So nicely will this
adjustment be mnade, that it is stated two
men oniy wil be required to operate each
sluice & the whoie system wil be opened in
three-quarters of an hour. The piers, 52 ft.
long & 12 ft. in width, will be bnilt of con-
crete faced with granite, & paving stone wiii
be carried up q9'2 t. above the water, &

QUEEBEC AND LAKE. Si JOHN RAI LWAY
PROFILE. Or RAILWAY UNE.

E ROM QUEBEC TO ROBERVAL -LAKE Y! JOHN -
AND CHICOUTIMI

SNEWING ELFVATIOIO, ABfVE MEAH SEA IIYEL.

OF- PRINCIPAL POINTS ALONG ROUT.

flow to regulate or mninimize tins variation
ks the subject of a special & exhaustive re-
pocrt prepared by G. Y. Wisner, a member of
the LI.S. Board of Engineers oin Deep Water-
ways, roi data gathered by tîjis board, &
endorsed by bis coileagues, as a prelinminary
report upoîî the whioie subject to be investi-
gated, for which the necessary data & con-
clusions have not been compieted. Records
taken at Cleveland since 1865i, up to 1898 in-
clusive, show that the inean elevation of the
water ini Lake Erie above mnean tide at New
N'ork is .572.4 t., and using the saine datum,
th li liest imean nmonthly water nmark, which
wvas reachied i 1876, 15 574.3 ft., & the lOW
water mark reaclîed in 1895 & 1896 was .57.6
ft. The greatest variation in the heighit of
the water in the last 3,s years was therefore
3.7 ft., and the mean annual variation, which
continues about the sanie in recent years, is
about 20 i. The chief source of suppiy to
Lake Erie is drawn froni the Great Lakes
above, which wvth their respective water-
sheds include an area of over î5o,ooo square
Miles, or abotît six times the area of Lake
Erie & watershed; it is, therefore, the fluc-
tuation in the supply from these lakes due to

water flowing into the lake. This can only
be done by means of a dam & flood gates, in
either case. For economical reasons alone,
therefore, the scheme recommended for
raîsing the water to or near high water mark,
seems to be the proper one, apart from al
important questions of the actuai height
which iîvil be most convenient & beneficial to
the majority of iîîterests that wili be affected.

By nîeans of accurately measured cross
sections of the river & careful observations
taken at différent stages of the water level,
the volume of each mean monthiy discharge
from the lake lias been accurately determined
from 1865 to 1898 inclusively, & from these
resuits the necessary height of the proposed
submerged weir & width of sluice gates have
been calculated, which fixes the height to
which the water will have to be raised &
înaintained at 574-5 ft., or a littie over 2 ft.
above the mean elevation & about 2 mlS. over
high water mark; for the period referred to,
which was reached in 1876. The location
cliosen for the proposed fixed weir & sinices
will foliow a rock reef which extends mbt the
river from the breakwater of Black Rock
harbor, Buffalo, for about 1,300 ft., & then

upon these the steel superstructure, 40 ft. in
heigbt, to carry the weights & hoisting gear,
will be placed. The weir will be made with
concrete, j ft. wide on top with roîînded
crest with uipper side sioped i to i, tlîelower
side vertical. & hoth sides filled in wibh large
stones. The foundation k îîipon rock bottom
throughout.

In calculating the disciîarge in the iast 3,j
years, it is estimated that the meari moîîthiy
diseharge was 220,430 cîîbic ft. a second, &
the greatest mean discharge for the first six
months (whiclî occurred inî 1876), 285,200 cubic
ft. a second. The volunme of discharge over
the weir witlî the water at 574.51 h. will he
1 13,400 cubiec t. a second, whicli can be in-
creased at wil up to 1,59,500 cubic ft. a second
by openiîîg bbc sînice gates, & making the total
diseharge 272,900 cubic ft. a second, exceed-
ing by i,goo cubic fi. a second the average
supply for the storage season for any year ex-
cepting 1876. But it is pointed out that in the
iast six moîîths of 189,5 the discharge wvas 6o,-
000 cubic ft. a second less than the capacity
of the proposed regulating works, wlîich
couid theiî have lowcred the water i ft. in two
months, & that this coîîtingency, as weil as
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th îose ini the future, cotîld be readily dealt
with by losveriîig tlhe ater stîicieîît ly dtriîîg
the season of linited supply, atter niavigation
closes, to beave a safeInargili for aîîy extra-
ordinary ilîcrease of stîpply Inî tîe cotning
season.

In conjunction with this work a channel &
lock will be necessary on the Buffalo side of
the river to a point belowv the gorge wlîere it
widens, & the ctîrrent is slower, in order that
vessels may pass aroîînd the works, & at the
samne time do away with tlhe present dangers
& difficulty in îîavigating the slîoals & swift
current in tItis part of tlhe river. The esti-
tnated cost of the regulating work is about
$8oo,ooo, while the cost of the 17 -ft, channel
& bock, 6oo x 6o x2 1 ft., is estimiated at about
$ î,6 o0,ooo, or about $2,400,000 in aIl. The
probable effeet of tlhe proposed works upon
the lakes & waterwvays above & below is also
one of great interest & importance. Perhaps
the latter is more particularly so to Canada,
for any ftrther lowerIng' of the waters of Lake
Ontario & the St. Lawrence River %vould aI-
mnost amnotînt to a national cabaînity. While
the report is îlot conciusive tîpon this particular
point, the inîvestigations in that respect liot
having been comipleted, it is claimied that re-
gulation w~ill riot naîerîalby change Iie aîntîab
discharge throîîgl the Niagara River, & mil]
only modify te dislribuîtioîî of flow abot
of' the average diseharge, & therefore catînot
miaterially affect the level of Lake Ontario &
the St. Lawrenîce.

It seenis t hat t hirotîgh t lie deepenings of tîlie
channels of thle St. Clair & D)etroit Rivers in
receîit years, the low %vaer levels. of akes
Huîron & Michiganî have been lowvered i ft.
It is estimiaîed that the direct restîlt of raising
the level in Lake Erie , fi. wilb he a corres -
poîîding rise of 2 ft. inî Lake St. Clair & i ft.
in lakes Hutron & Michigant, thîts restoring to

the latter their formîer îîaturat low water level
previotîs btlîte year i8S6, & at the saine tiîne
diiniisî the fluictuîations of these lakes i ft. It
is shoviî also ini favor of t his schenie that thle
aggregale cost ot improvîîîg Lake Erie bar-
bors aloîîe lias averaged $i,ooo,oo>o for everv
foot iin depth of permiatent improvement, &
also tît the enlargeînenî of the navigable
chaîînels of the St. Clair & Detroit rivers to a
%vidith of 6oo ft., is at preselît a îîatter of ur-
genît îecessity, & the favorable effect that the
proposed work wvould have iin this instance
also is apparenît. The report states that the
stage at wvhiclî the lake evel would be regu-
lated, that is with an ebevation Of 574-5 ft.
above mean tîde svater, wotîld be 6 in. below
high wvater mark, but the date upon whicli
this heigit %vas reached does not appear to be
given.

Bell Telephone Co. of Canada.

At the 2 1st anntîal meeting at Montreal, Feb
28, the following report wvas submnitted :
3,437 stîbscribers bave been addcd during the
year, the total nuimber of sets of instrtuments
niow earning reîîtal being 38,360.

The Co. owvns and operates 343 exchanges
&494 atgelîCies. 2,430 miles of -%vire %vere

added to the long distanîce systemi in 1900 ;of
tîtese, 1,497 miles are in lte Otntario depart-
tulent, 755i in tle Eastern departîîîeît, & 178 ini
the Northwest. The long distance linies owvned
& operaîed by the Co. compr1)1ise 2 1,350 miles
of wire on 6,525 mites Of poles. $ 190,000 of,5%
bonîds wvere sold dîîriîîg the year, the net pre-
linn on which vas $1 8,775; & 500 sliares of
stock %vere sold at a net preii iOf$ 3 5 , i05.80.
These prelnitinms, aggre-gatiîîg $53,880, have
beeîî carried bo Continîgenît Accotînt. 846,-
i i9.2o lbas been carried froîn revenuie accout
to contingenît accotit, inakiîîg it $900,000

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

50 STYLES. 8 TO 70 TONS CAPACITY.

Guaranteed in every.
0 Respect.

Coînpleue Illîîstrated Cat-
aloguec and Discouînt on ap-

pilication.

IIADE IN CANADA BY

__ A. O. NORTON,
Coaticook,

4o Ton Jack. ic Ton A> to natic 15 Ton Track Jack.Prv Qu ec
Louverîng Jack. rv ubc

Shîp Lamps, Head Lîghts,

)RONTO.

$32,898.64 to insurance reserve accounit,
mnaking it $î 00,000 & $5o,ooo wrtteî off the

p)lanlt & patent accounit. The entire capital
stock liaving been issued, & fonds for con-
struction being iequired, the shareholders, at
a special meeting hield Dec. 5, 1900, author-
ized application to, Parliamnent for power to
increase the capital froni $5,ooo,000 to $io,-
000,000, & the petition will be presented iii
due course. At the sainîe meeting the
directors wvere authorized to issue $2, 550),000
of bonds.

REVENUE ACCOUNT, DEC. 31, 1900.

RECEIPTS.

Exchanges ...... >.............. ......... $1,125,911 88
Long distance lines........................3ýj59,800 99
Private lines............................ .. 11,749 01
Misceltaneous .............. ............... i i6,8o , oo

$1,614,262 88
EX PENSES.

Operating....... .... ........ $1146,852 84
Legal ............. ............ 8.999 18
Insurance...................15-743 26
Bond interest.................. 52,395 5,5

M isc llan ous ... .... ....... 5,986 7,3
- - .- $1,229,977 56

Net revenue for igo ........... 184,285 32
Less dividends (inc. jan. 1ý5, 1901) .... 71,304 )q<

12,98o
Balance revenue from 1899 ............. 1W0,12,;3

$ 20,-,,7
Carried t. instîrance reserve

account ................. 12,898 64
Carried to contingent ac-

couint ... ................. 46,ii9 2o>
Written off plant and patent

account ....... ................ OC0
____ $ '2q.017 84

Carried forwvard to g90o,. $ 74,o8.5 87

BALANCE SHEET, t)EC. 31, 1900.

Stock accouint .............. .$~ ,S 15 Ix) x
Bond account ................. 1,200,000 00O

STERL, PEECH & TOZER,9
LIMITED,

IS HEFFIELD, ENGLAND.
STEEL AXLES, TYRES, AND

SPRING STEEL.
"PHoENIX"1 Loco. Sprlng Steel is the

accepted Standard ln Canada.

1SOLE AGENTS:

uJames Ilutton & Co., Montreal.

LOW RATES WEST AND NORTHWEBT.

Onî February 12th, and on each Tuesday until Aprit

3oth, the Chicago, Milwaukee & St. Paut Railway will
setl one-way second-ctass tickets at the fotlowing very
tow rates:

To Montana points ..................... $25.00
To North Pacific Coast points............ 30.00
To (alifornia ........................... 0;.oo

These tickets witl be good on aIt trains, and purcliasers
will have choice of six routes and eight trains via St.Paul
and two routes and three trains via Missouîri River each
Tuesday. The route of the Famous Pioneer Lirnited
trains and the U.S. Government Fast Mail trains.

Att Ticket Agents selI tickets via the Chicago, Milwau-
kee & St. Paut Raitway, or for further information ad-
dress A. J. Taylor, Canadian Passenger Agent, 8 King
Street East, Toronto, Ont.

1DEo WINNIPEG,
T MANITOBA,

* I U TERRITORIES.
* RÂILWÂY and STOVEL'S

STEANSIIIP
*~TIMETABLES,

RAPS, Etc. POCKET
At Bookstores.

OnTrains. DR CO YG n 5c. DRCOV
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i¶.auway bignals and Lamps.
COTTON WASTE-AiI Grades.

Write for, Catalogue.

The N. L. Piper Railway Supply Co,,
L't'dJ.

MANUFACTURERS,

314 Front Street West, - T
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Contingent accounit, i890..... $ 8,ooo)
Add prernioni on stock sold . 8îo -
Add premnium non bonds sold. 1

8
,775 K)

Add brouegt frorn revenue
hiCCouIt ........ ... 46, 1 92o

Revenue account............
Unearned rentai reserve . .
Insurance reserve ..... ......... $ 67, 1 .36

Add brought fromn revenue
account......... ......... 312.898 64

Accident reserve..............
Bond interest reserve ....
Suindry creditors ...... ........

Plant and patent aécotint, l)ec.
31, 1899.................... $5,244,436 33

Plant & patent ac-
count, added in

"1 -....... $ 858,,578 94
Less brought from

revenue account. . 30,1100 (X

Plant & patent ac-
count, Dec. :,
1900 ....... .

Stores on had ....
Real estate ...
Stock in other corn-

panies ..........
Sundry debtors,...
Duîe trom agencies.
Cash ..............

"0,578 94

$6,05.3.015 27
246. 1 63 29
785,252 84

414,331 5"

l1)2.8,4 94
S59.343 99
35ý,q21 1o6

President Sise, in refcrring to th
lise of the teloplione, saîd tlîat froni
prepared reports, covering aIl pai
D)omîinionî it wvas fotid tuat eact i
svas liscd on an average îîiiîe limies
Tlîc average- period lapsing bet
tinc tlîe subseriher rang tîhe cenitra
lîad t Ilicvtlsired cointuni cationi-%vasi
Thle Presidetit said thlat aftcr a(
x'est igat ioîî of tlîe différent Ielo
of' tlhe orld, lie had conle 10 tthe
thlai Nloîîrv-al andi Catiada Iîad thlit

The following werec clected for t]
year :- -C. F. Sise, lresideîit ; Rtc
Kay, Vice-Presidet ; A. Coch
Archer, Il. l-aton, C. Cassels, MI.
& T. Sherwvin, other diî-ectors.

Western Grain btorage Cap

Thie following figtures iicliding Pq
Fort Williaîîî, K-cwatin & points In
& thle Territorii-s show liow Nr
elevator & otlier storage capacil
creased ini recî..nt years -

1891............ 7,628,000 hi
1892....... , 366,800
189...... 1,467,100)

18949.... . I1,817,100

i 895ý............12,000,000
1896.......13,873,600
1897... >...14,999,300

1898...... 18,378,500
1899 ............ 19,9,38,000
1900 ...... 20,98,000
1901....... 21,000,000

Th le B onliasters' Associationic
will hold its i 9 th annual conventîol
ington, D).C., Oct. 8, 9 & 10 next.

Aid to the 'Vietorîtu Bridge,-
to a question inî the Hotîse of Coi
Minister of Railways recently s
total amotînt contributed by the pi
erineît towards the reconstruct
Victoria Bridge at Montreal waý
The amotînt paid annually by tL

ment for the ise of the bridge by t
ment railway is $4o,ooo. The ai
anîîually by the governiment for
the G.T.R. from Ste. Rosalie to SI
for the goverrnnîent railway is $37
ainounit paid anntîaîly by the gove
the use of the G.T. R. terminal1
Montreal is $62,500. There is îol

conditionîs of the grants or arrang
ferred to betweeii the governm,
G.T.R. Co. which restricts the1
making a shipping port of Portlant

C.P.R. Western Division Operating.

General Superintendent Oborne lias issued
the following circulars:

900 00 )0 To CONDUCTORS & ENGINEERS.-Here-

203;,417 50 after the engines of aIl freight & înixed trains,
irrespective of the number of cars behind the
tender, will cut for water, & I trust it wilI

100,()00 00 not be necessary to discipline anyone for the
2 1,623 43 non-observance of this rule, for which con-
15,000 00 ductors & engineers will be held equally re-

202,7,36 1)9
-___ pon~sible.

7,716,
8

62 89 To TRAINIMEN & YARDMEN.-The numnber
3 of skidded wheels removed from freight cars

is increasing, & tlie following are some of the
catuses to which the increase is attributed. i.
Cars lifted froni sidings without trainmien
frst satisfying themselves that brake shoes,

4 as well as brake chains, have been released.
In winter the shoes sometimes freeze to the
wlîeels. 2. By yardmen & trainmen not see-

7 ing that brakes are released before switching
9 cars ini terminal & other yards. 3. By piston
4 ~travel being too short : but this is a rare oc-

currence. 4. The iniproper use of the eîner-
4 gency brake. S. The improper use of the

hiand brake, sortie inexperienced men still
$7,716,86.2 89 nmaking tise of clubs in applying brakes, which

is contrary to rues. The fact that we are
îe publics able to operate otirpassengler equipment with
i carefully comparatively few skidded wheels indicates
rts of tlhe that the train & yardmen have not been exer-
instrtmnît cising proper care in the hiandling of freight
ecdi day. cars, & they are earnestly reqtîested to dIo
wecn htie so hert-after. The average life per wlivel re-
al ttitil he mioved on some roads on this continent is
[ii seconds. fronui 15,o00 to 250,000 miles, & as the heels
Lareftll iin- under our cars are equally as good as tîtose
te systcmis under the cars of the roads retèrrcd to, & our
Conclusion mcen are as loyal to the Co. 's interest, it is
Ver'y hest. hoped that we sliall soon succccd ini establishi-

lie enstîing ing an cqually good record.
obert Mac- -- ---

iraînc, R. Subterranean Telegraph Cable.
R. Driver__

The Britislh Postai Telegraph Department
lias recently completed the laying of the

aclty. undergrotund telegraph cable, in place of the
overhead wires, between London & Birming-

tort Arthur, hain, 1171ý2 mles-tlîe longest underground
ti Manitoba tel egraph cable iin the Nvorld. The overhead
apidly tîhe telegraphic wire system iin England, espe-

ty has in-cially in the midland counties, suffers consider-
ahly from the effects of stornms, ilotably in

isliels. wîîîîer, whien tlîe wircs are often broken
L&down by the weight of the snow, conîpletely
tédisorganizing the telegraphic communication

for lours & sometimes days. In view of the
fact that the principal great north trunk tele-
graph lines t0 Manchester, Liverpool, Glas-
gow & the other important industrial centres,
radiate from Birmingham, some of the mag-
nittude of the block caused by such a disrtîp-

tétion of the lines înay be conceived. Then
téagain enormous expense is entailed in the con-

stant repairs of the wires, since some disaster
invariably occurs even in a moderate gale.

of Aiààerlci In view of these circumstances the postal
n at Wash- autliorities determined four years* ago to

bridge over as far as practicable these ex-
In answer posed zones where overhead wires suffered s0
ýmmons the severely from storms by laying the cables
said :-The underground. The most important & larg-
-esent gov- est section of this scheme proved by the
ion of the survey to be that between London & Bir-
S $5o0,000. mingham.
1e govern- The cable consists Of 76 wires, each of
lie govern- which is insulated in specially desiccated
'nount paid paper, & the whole inclosed in a leaden
the use of sheath to prevent the admission of moisture.
t. Lambert It is laid in cast iron socket pipes buiit in

,oo0. T he sections of i 5o yards each. These pipes are
rnment for buried at a depth of abotit 4 ft. below the
facilities at roadways, &, where the cable passes beneatlî
thiîîg in the the pathways, at a depth of only 2 ft. The
,m ents re- cable was mantifactured in sections of 1,52

lnt & the yards, thus leaving a yard at either end of the
latter from pipe sectionîs to enable the connections be-
I. tween the sections to be made.
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When a section of pipes had been laid the
drum containing the cable was brought to the
end of the conduit, a pulling clip fixed to the
end & the cable pulled throughi the pipes.
As the cable passed off the drum into the pipes
àwas freely lubricated with petroleum jelly.

Great care had to be exercised in joining the
sections, so that the insulation was rendered
perfect. The lead coverings at the ends of
the two cables to be joined were first re-
moved to lay bare the ends of the conduct-
ors which were laid back in flakes to facilitate
the process of separately joining each pair of
wires. The joints were effected by means of
a split copper tube tinned inside, with paper
wrapped longitudinally round the exterior, &
the sires secured tightly together with
thread. No two joints were made in the
sanie place, so that the wires did not present a
bulged appearance at one spot. More paper
insulator was then wrapped round and a lead
sîceve pulled over the exposed wires and
sealed up thoroughly at each end, so that the
cable was converted into practically one
length.

At intervals of five miles throughout the
whole route test boxes are placed on the
roadside. They are built upon a foundation
of 9-mn. brickwork, set in cernent mortar,
forrning an underground chamber through
which the cable passes into the connection box
inside the test pillar. By this means the mndi--
vidual wires may bc tested & crossed quickly
& readily.

At Weedon, which is a junction of several
lines from the north, there is a test box where
the svîres cross fromn the open to the under-
grouind. When a breakdown, therefore, oc-
curs beyond Weedon the wires are immedi-
ately crossed,- & tlhe undergrnund portion of
the cable utilized, by which means all delays
are avoided. The work bas been executed
throughout with great skill & care, so that the
possibility of a breakdown between London &
Birmingham is now very remote.

Monster Ocean Steamships.

Great as are the dimensions of the latest
transatlantic freight & passenger steamers,
there are ships now under construction which
will excced themn in every point of comparison.
T1he past decade has seen a similar increase
in the dimensions of the motive power & roI-
ling stock used in land transportation ; but in
that field it is safe to say that the limits im-
posed by the size of tunnels, the height of
bridges, & the width of platforms, will prevent
any considerable increase in the future, either
of locomotive or cars. Transportation on the
high seas, however, has no such limitations to
contend with ; for whereas to accommodate
larger rolling stock on the railways it would
be necessary to rebuild numerous costly struc-
tures, from one end to the other of the system,
on the high seas there is absolutely no restric-
tion to size, & the only changes that are neces-
sary to accommodate these mammoth steam-
ships are those incidentai to the deepening of
harbor channels & the provisions of docks of
sufficient length & capacity.

There are now under construction three
freight & passenger steamships which will ex-
ceed in size anything now afloat, flot even
excepting the Oceanic. Two of these, which
are being built by the Eastern Shipbuilding
Co., New London, Conn., for the Great North-
ern Steamship Co., are intended to ply be-
tween Seattle, the terminus of the Great
Northern Ry., & Oriental ports. The third
vessel, which is being built for the White Star
Co., is nearing completion at the yards of
Harland & Wolff, Belfast. The New London
vessels will be, primarily, cargo boats, but
they are also arranged to carry a very large
number of passengers. Although these ships
are only 63o ft. long-or 74 ft. less than the
Oceanic, which is the longest ship in the world
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tlay hiave 4 ft. 8 mns. greater beami,flic
beain oft lite new boaf s beinlg 73 ft., against 68
ft. 4 ins., & thteir nîiolded depth is greafer.
So large is their nmidslhip section that on their
mnaximuum drauiglit it is esîimnated they wiiI
dispiace 33,000 toits. Oit a maxinmumn draught
of 3, ft., the dispiaceîîtenf of t he Oceanic is
estinîated at 32,500 tons. The new passenger
steamnship for the White Star line, wvhich wil
bu' lauinclîed at Belfast April 4, will be a larger
sltip thanî fle Oceanic, larger, inideed, than
the two New London vesseis. Her iength is
to be 700 ft., or 4 ft. iess thaîî that of the
Oceanic, buttlier beam is f0 reach the unpre-
cedented width Of 75 ft., & lier estimated
maimuXiîtm dîspiacetîtent will be about 36,000
toins.

A conuparison of this beginning-of-tlue-cen-
I ury vessel wiîlî fliose at the comniencement of
the iast t wo decades proves at what an aston-
islîing rate ftie dimensions of the modern
seaishi1) are groN'ing. In the conmnence-

ment of 1881 lite iongest & the iargest steamer
ini the world %vas tîte City of B3erlinii ow the
Meade, of tlîe U.S. ariny transport service.
Site is 520 ft. long & liter displacement is 8,ooo
toits. Ten years later, inî 1891, the City of
Paris, 560 ft. lonîg & about 16,ooo toits dis-
piacenient, was the iargest vesse] afloat,
whiie inii 01the largest vessel wîilhlave a
length Of 700 f t. & a dispiaceunent Of 36,000
tons. It will be noticed that the dîspiacemenf,
wvhich is the trtte measure of a vessei's size,
has doubled dttring thie orne decade, & more
titan doubled during the nexf. If tItis rate of
increase is kept up, flie question arises, Wlîat
kind of ships will bu building when the cen-
tury is twvo or three decades oid ? The dimen-
sions would be so ituge that one hesitates to
pfut thei down in sober print.

Shuswutp & Okatnagon.-Gross earnings
J uly 1tto Sep. 30, t900, $10,907 ;expetuses,
$6, 544-

Under a recent act of the U.S. Congress
automobiles tising gasolinie nay bu' trans-
ported on ferryboats or of ler steamn vesseis.
The act provides that nofhîng i the revised
statutes shall forbid the transportation of these
vehiciesi provided the flint sed ini connectioti
witlî the motive power be extinguished while
the vehicles are on the vessel. It is pro-
vided, however, that the owner or mnaster of
a vessel inay iegally refuse to transport velui-
cles cont aining tanks of gasoline or other ex-
plosive liquid, if lie is disposed to do o

NOTICE.

The Canadian Northern Railway Comipany will aeply
to bave added to ifs bill before the Parliamient of Lan-
ada, at ifs present session, the necessary provisions con-
flrming a contract dated i ith February. 1901., made' be-
twveen the Company and the Governnîent of Manitoba,
relating to the lease of certain railways ini Manitoba now
being operated by the Northern Pacifie Railway Comi-
pany, and providing for the carrying out of such contract
and relating to the guarantee by the said Governmient of
certain bonds of the Company, and to other matters. and
pros'iding for the acquisitionî of said railways for the con-
sideration ini said lease mentioned. I)ated March 7 th,
19ui.

J. M. SMITH,
Secretary.

Edward L. Drewry
REDWOOD
BREWERY,

Fine-,,,, Winnipeg, Manitoba

THE BARRETT TRACK JACK.
Itcconîrnndcd as a standard by Hlic

Road Masters' Association of Âmerica.
These Jacks are made %vith Malleable Iron Frames, Steel

Paw~lis, Ma.chinery Steel Bearings and Pivots, forged Steel
Rack. The wearing parts are rernovable
and readily renewable at sliglit expense.
The rectangular base gives great lifting
strength and its into close quartiers better
than other shaped stands. Adaptable to

either high or low

The Barrett Jack is
the safest, best and
strongest known to
the railroad world

Lifting capacity
ici to 15 tons.

For Catalogue and Price List,

THE DUFF MANUFAC. CO. ___

Marion and Ma.rtin Avenues,
ALLECHENY, PA.
Stock carried by

No. 2 Automatic JAMIES COOPER, Agent,
Lowering. 299 St. James St., Montreal. No. i Trip.

PAGE FENCE ON GRAND TRL'NK RAILWAY, NEAR BARRIE.

Page fencing is iii use on ail of the leadiuîg raiiroads of Canada. \Ve iow uttake otur
awn wire and hence wve cati furîîish a stili better fence f han ever..

Giad f0 fumnisli furtiier infornmation.

THE PAGE WIRE FENCE CO., LIMITED, WALKERVIILE, ONT.
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ALES, EXTRA PORTER
*.*..AND.,.,.PREMIUM LAGER.

Mo8st Extensiue and Compete Brewery
and Malthouse8 in Western Canada.

CIJOICE MALT FOR SALE.

Manufacturer of the Celebrated

Colden Key AERATED WATERS.
Brand...

Sale One H9undx'ed Million. a yea..

RI-PA N S
THE WONDERFUL MEDICINE

They relieve I)istress frorn Dyspepsia, Indigestion
and Too Ilearty Eating: are a perfect remedy for
Dizziness, Nauisea, 1)rowsiness, Bad Tante influe
Mlouth, Coated Tongue, Paini in the Side, TORPID

L 'I.'hey regulate the Bowels.
The y Cure Sick Headachie.
A Single One Gîves Relief.

A earn of fiailht ifi tait iIP.AN.swillt h tiu-ift.
Rtlll 'NS, lufor.r, cetsort12 packits ii 49 venîts. ii.uy ti
tait <if at dnwgtists w1iiiare wl lling tii oilt a tc l ii.I ici'
cinent uit aîîu im rnte profit. Tlc'y b.listi tailand îler uiug titi

No)te tthe'woirt Rtt'AN 5 iiS i tte ppwki't.
se'ii r. ce ts ii t pio ('t . 'ritia i i '., No-. 1t1i Stria. St , i

York, for t.sii.ptî'ansd 1'00 testifli uts.
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CROW'S NEST PASS GOAL CO.

The Proposed Railway to the U. S.

Boundary.

At tise annual meeting in Toronto, Mar. i,

the fllewiug report was submtted:
Tise net profits for the year, after paying

ail operating expenses & ail charges of every
kind at the head office & mines, amiounted to

$14 1,o64.îio. This amount has been derived
frem the various departmnents of the Co. 's
business, viz.: The sale of coal & coke, &
frein waterworks, bouse rentaIs, general
store, etc., etc. As no dividend was paid for
the year on the Co. 's capital, the above sum
lias been carried forward to credit of profit &
loss, making a total sum at credit of that ac-
cotnt (including the amount already there
froii the earnings Of 1899) Of $î 88,874.ý52.

The ceai prodnced during 1900 amounted
to 220,458 tons. 0f this tonnage 1 14,o63 tons
were sent te the Co. 's coke ovens at Fernie,
& produced 73,496 tons of coke, white thc
balance of 106,39,5 tons was disposed of as
merchantable coal.

During the year the Co. paid out in cash

$874,080-83, of which the pay rolis amiounted

to $419,037-09, the balance Of $454,943-74
having been disbursed for new coke ovens,
additions to plant & for development work at
Fernie & Michel. Onie hundred and ten new
coke ovens were built: in igoo, which makes,
with the 202 in operation at the end of 1899, a

total Of 312 ovens, with a capacity of over 450
tons of coke per day.

The number of nmen at present in the Co. 's
employ is about 800, & this number wiil, of
course, steadily increase as our mines are de-
veioped.

ELIAs ROGERS, GEO. A. Cox,
Managing Director. President.

FINANCIAL STATEMENT, DECEMBER 31, 1900.

ASSETS.

Mines, real estate, plant, dcvelopment, etc. .$2,266,0i6 6i
Cash in bank...... ............. $37,50!1 62
Accounts receivable........ .... t7,05 42

___-104,507 04

$2,37-,52.1 69

LIABILITIES.

Capital stock, paid-îîp.................. $2000000o oo
Profit & Loss Acceunt:

Balance at credit, I)ec. 31, 1899.$ 47,810 42
Added in i1900........141,064 10

___- 188,874 52
Bills payable ............. ..... $121795 72
Accoîis payable ............... 59,853 45

- 181,649 17

$.70236

E. R. WOOD, Treasmrer.

1 have exaini,îcd the above statement of assets & liabil-
ities with the books & vouchers of the Company, & find
the same correct.

A running audit has been maintained during the 3 ear.
and 1 certify that the books are welt & truly kcpt.

R. W. MACPHERSON,
Toronto, March i, îgoî. Auditor.

PRESIDENTS ADDRESS.

In congratulatiiig you uipon the stuccess of
the last year*s operations, il may be worth
white to reter to the erroneous ideas that have
gone abroad with regard te the Management
& coîstrol of the Crow's Nest Pass Coal Co.
We are, iii every respect, a Canadian enter-
prise, with a large najority of Canadian stock-
helders, ider Canadian control & manage-
ment, & are giving employmient to a great
force of labor on Canadian soit. We are
developîng Canadas natural resources in one
of the most important economic minerais, &
are building up an immense Canadian indus-
try, which is bringing wealth to the Domin-
ion, & which, wve feel assured, will constitute
a înest important factor in the Canadian in-
dustrial development of the future, unless our
eperations are restricted by a limited market
& inadequate railwvay facilities.

It affords nie great pleasure to aiunounce
that we are prepared to proceed at once wvith
construction & develepinent wvork involving
an immnediate expendituire of 8835,000, & we
already have this nîioney in tihe îreasury of
the Co. for this purpose. This large suinsdees
not include the railway project, te which I
will refer later, but will be devoted exclusive-
ly to development work, tise building of coke
ovens, dwellings, offices & other works in con-
nection with the ceai & coke industry of the
Co. We intend to build at Fernie, Michel, &
at another suitabie point, 720 coke oveîîs,
which will involve an expenditure Of $540,0o0
under tisis head alene. We will tisei have

1,032 ovens, which wiil iîîcrease our capacity
for coke prodluct ion fronti over 450 tons a day,
as at present, to more than i, 5oo tons a day.
Our expenditure will aiso include more than
$ 250,000 on mine împrovenîeîsts, offices .&
miners' d-wellings. These expenditures & the
extensive îsiniîsg & coke-preducing operat ions
that are to follow~ will create & maintain two
new towns in the coal district as large as Fer-
nie, whiclî now owes its existensce to the
works carried on by tisis Comspany.

There is a prospective drnsaîid, provided
we obtairs access te the Americaîsnmarket, as
I shah hlereafter mention, fer 4,,500 tous of coal
a day within a year, & in tisree years we ex-
pect to increase our output to about 6,ooo
tons of coal a day, a large portion of which
wîll be converted into coke in our ovens, &
within five years we expect te have a pay roll
of fully $ io,ooo a day, whicli will be suifficient
to maintain three important industrial centres
in the ceai district.

Alil business men will at onice realize how
important such a developînent will be to the
country at large, as mnîng camps are invari-
ably extensive consumers of supplies. Not
only will there be the direct employment for
severai thousand Canadian working nien, but
a new & nsost extensive demand will be cre-
ated for the products of Canadian factories in
the cast, & tise food supplies from the western
farnis & cattie ranches.

It is only fair to you, however, to state that
tise present demand of British Columbia for
coal & coke would not jtîstify any stids expen-
ditures as we propose to make. This is self-
evident when I state that tise present demand
of British Columbia does not exceed ,000
tons of coal & coke a day, & we canîsot ex-
pect this demnaîd to increase in the isear future,
even under most favorable conditions, so as
to justify such expeîsdi iures.

In order that we mav proceed with tîsis de-
velopment, it will ise abisolutely necessary to
secuire access to the American markets by a
route that will put us in a positions te sîccess-
fully compete with the ceai & coke producers
already in the field. If denied access to the
American markets, except by roundabot
routes, if delayed in otîr operatiens by'legis-
lative obstruction, if prevented in any way
from cutting clown tise cost of production te
the narrom-est possible margin. our success in
the field will be proportioîsately cramped, & it
will be quite impossible te uindertake the de-
velopment now proposed.

Recognizing, therefore, the necessity of
obtaining direct access to the adjacent mar-
kets of the United States, an application has
been vnade to Parliament by five of your direc-
tors for a charter te btîild a railway frein tise
coal fields to the boundary, where it is intend-
ed to connect with a spur line from Jennings
on the Great Northern Railway.

This is simply an effort to secure an en-
trance, by the best possible route, to an almost
uniimited nmarket for coal & coke, where we
must meet the keenest cempetition. And
without this market asy large developinent of

these British Colunmbia coal fields will be prac-
tically impossible.

The fear bas been expressed in sortie quar-
ters that the establishsment of railwav connec-
tion between the Crow's Nest coal fields & the

Great Northern Railway System will deprive
the Canadian mining & smelting industries of'
a supply of coal & coke, & that the Co. may
create a shortage in the Canadian supply to
benefit Ainerican smclting interests. These
fears are groundless. From geologicai re-
ports, it appears that there are over 2-50,000

acres of coal lands in the Crow's Nest couîn-
try, containing a supply of coal which is con-
ceded by ail authorities to be practically ex-
haustless, it being estimated that there are in
this area 2,00,000,000 tons of coal. This
would admit an output of îo,oOo tons a day,
allowinlg300workinlgdaysa year for over 6,ooo
years. This is entirely independent of the
immense coal areas iii Alberta & in other
parts of Brit ish Columbia.

We are at present prepared to enter into
time contracts with thc smnelters of British
Columbia to supply any quantities of coal or
coke they may require; but so far as the local
supply is concerned, its safety caîi be best as-
sured by such development of the Crow's
Nest mines as will be made possible by the
building of the proposed line.

Successful operation of the mines on a large
scale would be impossible if our mnarket were
limnited to British Columbia, & it were subject
to the fluctuations we have experienced this
last year.

With an immense coal & coking industry in
operation, turning out from six to ten thousand
tons of coal a day, the British Columbia smelt-
ers now in operation could close down or
open up without notice, as often as they might
feel inclined, & the change wvould not be felt.
The smelters now in operation on the Cana-
dian side only require about 300 tons of coke
per day. If we are restricted as to markets,
there will be higher initial cost, risk of sus-
pension through accidents, difficulty in secur-
ing lahor, & in meeting any variation in the
demand.

Although there is an immense area of coal
in the Crow's Nest country that is of the best
quality for coking, we should not harbor the
delusion that this district has aIl the coking
coal on the continent. There will be compe-
tition from the existing sources of supply-
from Cokedale, on Puget Sound, Pennsylvania,
West Virginia, Utah & Colorado. Tîsere are
also immense ceaI deposits in Montana, Wash-
ington, & other places, wvhich mnay prove,
when tested, to be of good coking quality.

To enter & hold this market, whiclî means
from j,ooo to 6,ooo tons of coal a day, the
Crow's Nest Pass Coal Co. must have the
best railway facilities available, & that is wvhy
it is absolutely necessary to build the proposed
spur.

There is hardly any indnstrNI 50 universally
beneficial to a country as coal mining & coke
making for export trade. The ceai & coke
are both brought to the last stage of perfec-
tion before being shipped out. AIl labor is

expended on themn in the country,'& there is
nothing further to be done with them except
consumne them. Not so with logs, not so with
lumber, not so with pull), with wheat, with
wool, & with many other products exported.
Every dollar that comes into the country in
returîl for coal or coke experts miakes the
country just that much richer. The farmer,
the rancher, the miller, the merchant & the
manufacturer will ail profit. There will also
be an enormous direct revenue to tihe British
Columbia Government from the royalty. That
Governmcnt is now deriving a revenue of
about $ ioo a day from our present operations.

In addition to the development of the coal
& coke industry, the proposed railway %vill
open up a prospect, & an assured prospect,
of smelting development wvhich will prove,
from a public standpoint, of the very greatest
importance.

The success of the smielting industry de-
pends upon the ability to assemble the various
materials essential to profitable smelting at
the lowest possible cost, & if the proposed line

MAR., 1901.]
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of railway is built, connecting the Crow's
Nest fields with the American railway sys-
tems, the balance of advantage will be decid-
edly in favor of the Canadian side as the place
for establishing a large & profitable simelting
industry. The Canadian people have but to
improve their opportunity, to stand otut of
the way & let the good fortune iii.

In order to ihîtstrate what I have said, per-
mit me to point out how suitable a place
Fernie, or some point adjacent thereto, would
be for the establishment of a smnelting in-
dustry. There we have the coke, without
any charge for hauling, whiie to carry it to
any snelting point south of the line would iin-
volve a hauling charge as well as an Amierican
duty of 6oc. a ton,.lThe inestone reqttired is
to be found at Fernie, with no expense except
the cost of quarrying.

The lead ores of southern British Columbia
are now seeking a nmarket, which is almost
impossible for them to find, & those adjacent
to the coal fields could, at a trifling cost for
transportation, be laid down at Fernie, or
some other convenient point. Tihe dry ores
necessary to inake workable & profitable
mixtures & blends are not at present to be ob-
tained ini British Columbia, but are to be
found through the adjacent mining states
along the lines & connections of the Great
Northern & Northern Pacifie Raiiways; & the
ore cars taking the coal & coke fron tise
mines at Fernie to supply the railways &

established industries in these states, instead
of coming back emipty, would, at a low cost
for transportation, bring back these dry ores
to such a snselter. There is no point soutis of
the houndary line where a smelting industry
cotîld so easily or so profitably be estabiislsed.

If a smelting iîsdustry were established
soutb of the uine, there would be, as above
mentioned, the cost of transportation of the
coke to the site of the smelting industry; the
dtity on this coke eîtering the United States;
the cost of transporting tite iead ores froin
British Coltumbia to the site of the proposed
smelter, & the American dtity onithbe lead ores
entering the United States, which, tipon tise
qtîality of ore fotînd ini soîse of tîse best mines
in British Columbia, would probably be about
$9 a ton.

Siniply on the iteni of transportationi there
wotilt be the serious hansdicap of the ore cars
bringing down tbe coke & ore froin Britisb
Coltumbia to a smnelter on the American side
being comipelied to return empty, & this wotîid
îîccessarilv eîtail a proportioîsabely higher
freight rate.

Not the least imsportant factor iuthtie situa-
tion is tihe fear in the mids of Aissericaîs
capitalists interested in tiee înisîg industry of
the wcst that ais export duty nsay be ptut upoîs
ores by tite Caisadian Governmnst, & tbis
would cripple any smelting indttstry establisht-
cd ons the Anericani side dependent upoîs Can-
adian ores as ils source of supply.

That titis is flot simply theory, but the mature
jtidgmeist of praclical smelting mens is ecvi-
den ced by tise fact that we have the nîost
positive assurances froni a snieltîng man of
large capital & experience tisat if we obtain
the proposed railway connection hie will at
once commence the erection of a large sinelt-
ing plIant iin Iritisli Coltinbia adjacent to tIhe
coal field; & we have assurances scarcely
less definite fromn others of the establishmsent
ot three or four more sinelting industries
atother suitable poinsts iin southern British
Coltînbia, 1 rovided tihe proposed road is
built.

The prospect, tîserefore, for southern Brit-
ishi Columbia would appear to be exceedingly
bright. Once the charter for the raiiway is
assured, tihe consstrtuction of the coke ovens,
the building of the honmes for the niners, &
the virttîal establishmsent of two new'. towns ini
southern British Colunmbia, sill await only tise
opening of the season. Scarce more tinte will
clapse, fromn the assurances we now have, be-
fore more than one large snelting indtistry
will be pt.t under way, & htindreds of thou-
sands of dollars will be invested ini developing
this important indsistry ini tîat counstry.

With insproved transportation facilities, as
well as tihe insproved smnelting facîlit ies, which
would be secured, a smneiter cotîid secure
freighit charges & give rates for treatnient
that are nowv impossible. It is hardly neces-
sary to dwell at length on the restiltant hene-

RICH-MOND

Locomotive Works
RICHMOND, VIRGINIA, U.S.A.

SM BUILDERS 0F

Sipe and Compound
LOCOMOTIVES,

Adapted to every variety of service.

MANITOB3A
The Government Crop Bulletin issued Dec. i 2th,
i 89, gives the followîng statistics for the ycar:

CIROPO.
AVEiRAGE

ACRES. YIELD. TOTAL.
Wha «..... ,629,9c),5 17-13 bus. 27,922,230 bus.

IOats. 57 5, i.6 -18.80 22,118,378
Barley.. 182,912 29.4 5,379-,56"

19ate..i,15! 168.5 3,226,3953 STOCK.
Beef Cattie exported during the year 12,000I tockers exported...........35,000
Total value dary products .... $470559 09

10,500 FARM LABOREIRS
Came from Eastern Canada to assist in the har-

*vest fieldfs of Manitoba in i8 9 -and the demand*was flot fuly satisfied.

MANITOBA FARI¶ERS ARE PROSPEROUS.
Farmers erected, last year, tarm buildings val-j ued at one and one-haîf million dollars.IMANITOBA LANDS-For sale by the
Provincial Government. Over i,6oo,ooo acres of
choice land in ail parts of the Province are now
offered at from $2.oe to $5.oo per acre. Pay-
ments extend over eigbt years. Speclal At-
tention is directed to .50,000 acres along the
line of the Manitoba and Northwestern Railway
at $3.00 and $350 per acre.

ZFIREE HOMESTEADS are still avail-
able in many parts of the Province.

For full information, maps, etc., FRES, addressj ION. R. P. ROBLIN, Minister of Atrriculture
and Immigration, Winnipeg, Manitoba.

Or JAmES HARTNEV, Manitoba Emigration Agt.,
Union Station, Toronto, Ont.

Ali C.P.R. Agents in1 ..*.

MANITOBA,
ASSINIBOIA,
ALBERTA and
BRITISH COLUMBIA

seil through tickets to the Old Coun-

try, cheaper than if passengers bought

railway tickets to New York or Mon-

treal, and then re-booked.

They also seli prepaid tickets to

passengers coming from the old coun-

try, cheaper than the rate obtainable

in Europe, and on favorable terms.

Apply to any agent Port Arthur
and west, or to

W. P. F. CUMMINUS,
C.P.R. Offices,

WINNIPEG.

STEAlV-BOAT
AND

RAIL WAY

For Heavy, Slow, or Fast Fine

MACHINERY,
CYLINDERS,
ENUINES,
DYNAIIOS.

Compression Grease.
DIAMOND OILS

For ELECTRIC RAILWAYS.

éfQJUEEN cI1 OOTO
%06P .ROGERS PREsTOOl

[MAR., 1901.



THE RAILWAY AND SHIPPING WORLD.

fits to mining & other enterprises in British
Columbia. These benefit s are self-evident.

In every lead ine there are masses of ore
tliat will not pay at tlhe present rate for treat-
ment ; iin every camp there are propositions
& mines just too lean to tempt operators or
inivestors. Every dollar taken off the charge
for trcatmnent means thousands of tons more
of ore available, & proportionately swells the
pay rolîs of every camp. Every dollar of re-
diiction in smielter charges widens the pay
streak of every mine, & brings new mines
within the paying class.

t would be a great mnisfortune to British
Columbia & to the D)ominion at large if this
opportunity should be lost, through the failure
to sceure adequate mcaiis of transportation.
There are rival projects south of the bounid-
ary. Immense coal areas iin the States of
W~ashington & Montana are iin process of de-
velopmient, & if tlhe parties interested in these
properties once secure possession & control
oif the market iin these States for coal & coke
I fear the coal & coke iin British Columbia
wvill stand a very poor chance of ever taking
it front t hemi.

The promotors of this railwayr ask no cash
bonus or land grant of any kind ; thcy simplv
(lesire the opportunity of expcnding their own
money to construct a railway which will be of
great public benefit.

Wc niow have a prospect of building up a city
as large as Butte in the Crow's Nest coal dis-
trict ; & I cannot think it possible that eitber

the Parliament of Canada or the Legislature
of British Columbia will place any barrier in
the way of the industrial development of our
cotintry, or will adopt a course which may
delay that developmcnt haîf a century. I,
therefore, look forward with confidence to a
charter being granted ; &, this being donc,
the development which 1 have outlined will be
at once procecded with ; but unless the char-
ter is granted the dcvclopmcnt outlincd cani-
not be undertaken.

The Presidenit moved the adoption of the
report, which vas secondcd by R. Jaffray,
first Vice-President of the Co

Elias Rogers, Managing Director, gave an
interesting address, detailing the past year's
operations of the Co. The usual formaI reso-
lutions were adopted, & aIl the mnembers of
the board were re-elected for the ensuing
year.

Wlreless Duplex Telegraphy.

Front an ill-understood curiosity wireless
telegraphy seems at last to have become an
important & valuahle branch of electrical
science. Much of the credit for this evol-
ution is duc to Prof. Slaby, of Charlotteni-
burg, & to bis indefatigable collaborator,
Cousit Arco, both of whom have systematical-
ly investigated the phenomena of the Hert-
zian waves, & formulated laws by which these
phenomena cati be explained. As a result of
their labors the unccrtainity & whimsicality of
wireless telcgraphy have disappeared. Much
that was formcerly considered indispensable
in the ethereal transmission of electrical
waves bas been proven unnecessary, & even
di sadvantageous.

The balloon at the upper end of the trans-
mitting wire, supposed to serve the purpose
of increasing the capacity ; the peculiar plates
at the recciving station, formed like butterfly-
wings, & likewisc dcsigned to increase the
capacity ; the careful insulation of the receîv-
ing wire fromn the earth ; & other details of
the old systcm have been rudely thrown aside.
Nothing more is heard of the law that the dis-
tance to whichi messages cani be transmittcd
is proportional to the square of the Iength of
the transmitting & receiving wires. That
thiere is a definite relation bctween distance
& lcngth of wirc or height of mast may well
be assumcd ; but that relation, whatever it
may be, plays no very important part in

Slabys system, since the tension to which tthe
coherer is subjected is augînented by means
différent fromn those hitherto known.

The waves sent forth by a transmnitter 1001)
are augmented by a condenser. An induction
coil is connectcd with the upper end of the
loop, & isso wound that it permits the passage
of low frequcncy currents, but checks the highi
frequency currents generated by the dis-
charge of the condenser. At the moment of
discharge the 1001) acts as a single vertical
wire. By varying the nature of the induction-
coil & the condenser, waves of any length
can bc sent forth. At a lecture dclivered be-
fore tlie (iermian Emperor, waves varying in
length froni 140 to 6oo metres were utilized.

In direct opposition to Marconi, Slaby
grotinds his receiving wire. An ordinary
lightning rod is used instead of a inast. If
the length of the receiving vire be exactly one-
fourth the wave Iengtli, a node is formied at
the connecting point with the earth, & the
maximum anmplituide of the alternaI ing tension
appears at the upper end. Evidently the
coherer shouîd be attached to the point of
greatcst amplitude; but sncb an arrangement

iimpossible in practice. The difflcîîlty is
very simply & ingeniously overcome by con-
necting with the receiving wire at the earth-
node a horizontal auxiliary wire of equal
length. At the free end of this horizontal
wîre the wave-aînplitude is equal to that of the
upper end of the main %vire. To the free end
of this auxiîiary %vire the coherer is attached.
The auxiliarv wire need not be cxtended in a
straight line ; it can be wound to formi a coil.

If the main rcceiving wire, wvhicb is usîially
a lightning rod, & w~hich cannot, therefore,
be readily Iengthened & shortencd, be sub-

jccted to the action of electrical waves of
greater Iength than the wire can receive, it is
necessary mierely to lengthen tlie auxiliary
wîre in order to receive the message. In
this nianner a nodal point can be formed
in the auxiliary wire, so that the receiv-
ing wire may be subjectcd to electrical
impulses by wvich it %vouId not otherwisc
be influenced. The auxiliary wire in Slaby's
systemn is of the utmnost importance ; for
by its use the receiving apparatus wilI
be affected only by certain waves. Thus
he bas succceded iin overcoming one of the
most glaring deficiencies in wireless tele-
graphy-the impossibility of sccretly transmit-
ting a message to oîne station alone.

In order to increase the effect of the waves
a peculiarly wound induction coil is placed iin
the circuit betwcen the coherer & the auxili-
ary wire. The coil Slaby terms a " multiplier."
By means of this instrument a trustworthiness
& certainty of operation have been attaincd
which arc as gratifying as they have been
conspicuiously lacking in previous methods of
ethereal telegraphy.

Not the least interesting feature of Slaby's
invention is the possibility of receiving two
messages simultaneously at a single station-
an end which bas been attained Iargeîy by
means of the auxilliary wire of variable length
already mentioned.

Conversion from Steam to Electricity.

W. Langdon, Superintendent of the Elec-
trical Dcpartment of the Midland Ry. of Eng-
land, recently read a paper before the Insti-
tute of Electrical Engineers, upon the practi-
cability of converting the trunk railways fromn
steam to electric traction, & the numerous
benefits that would accrue from- such a change.
He contcnded that the utilization of electrie
traction for this purpose was perfectly feas-
ible, & lie was of opinion that the railways
coîîld be worked much more economnically by
this ineans. îHe had obtained retîîrns of the
trains riinning over the main road of the Mid-
land Ry. betwveen London & Bedford, a di-
tance of 5o miles, in order to asi:ertain the
amount of current required to deal with it, &

the cost of installing & naintaining the nieces-
her generating plant. From hîs deductions,

hediscovered that the capital outlay for the
installation of the plant would amnounit to $2,-

350,000, & the annual expenditure would ag-
gregate about $ 194,800. In comiparison with
the cost of working the same distance by
steamn traction, an economy of nearly 2c. a
train mile would be effected by the employ-
ment of electricity. At present, owing to the
high price of coal, the saving would be much
greater. If aIl the railroads of the United
Kingdom were to adopt electricity for the

propulsion of their trains in place of steam,
no less than 3,000,000 tons a year would be
saved.

Niagara Frontier Summer Rates.

The annual meeting of the Niagara Front ier
Summer Rate Cominittee was held at the
Windsor Hotel, Montreal, Jan. 30, for the pur-

pose of making toîîrist rates froin Detroit,
Port IHuron, Niagara Falls, N.Y., Montreal,
& Quebec, the samne to be on sale froin June
i to Sel). 30, valid until Nov. i, with certain
exceptions.

The following lines were represented : AI-
gomna Central Ry. & S.S. Line; Anclior Une;
Bangor & Aroostock Rd. Boston & Mainie
Rd. ; Canada Atlantic Ry.; Canadian Paci-
fic Ry.; Central Vermout Rd. ; Champlain.
Trans. Co. ; Cleveland, Cincinnati, Chicago,
& St. Louis Ry. ; Cleveland & Buffalo Transit
Co.; D)elaware & Hudson Rd. ; Delaware,
Lackawanna, &WeXTst. Rd.; Dominion Atlan-
tic Ry. ; Grand Trunk Ry. ; Great Northerni
Ry. of Canada; Intercolonial Ry. ; Interna-
tional S.S. Co. ; Lake George S. B. Co.; Lake
Ontario & Bay of Quinte S.S. Co. ; Lake On-
tario Nav. Co. ; Lake Shiore & Michigan
Souttiern Ry. - Lehigh Valley Rd. ; Maine
Central Rd.; Maine S.S. Co.; Manitou S.S.
Co. ; Michigan Central Rd.; Montpelier &
WVells River Rd. ; Mint. & Roch. Trans. Co.;
Muskoka Navigation Co. ; New England Pas-
senger Association ; New York & Ottawa
Rv. Newv York Central & Hudson River
Rd.; New York, Chicago & St. Louis Rd.;
New York, New Haven, & Hartford Rd. ;
New York, Philadelphia, & Norfolk Rd. ;
Niagara Gorge Rd. ; Niagara Navigation
Co. ; Northern S.S. Co. ; North Michigan
Trans. Co. ; Ottawa River Navigation Co. ;
Pennsylvania Rd. P ortland, Mt. Desert, &
Machias S.B. Co.; Portland S.S. Co. ; Que-
bec Ry. ; Quebec Central Ry. ; Quebec &
Lake- St. Johin Ry. ; Richelieu & Ontario
Navigation Co. ; Rideau Lakes Navigation
Co.; Rutland Rd. ; St. Lawrence River S. B.
Co.; Thousand Island S.B. Co. ; Toronto,
Hamilton, & Buffalo Ry. ; Trunk Line Asso-
ciation ; West Shore Rd.

T. Henry, Trafflc Manager of the Riche-
lieu & Ontario Navigation Co., was elected
Chairman, & G. C. Wells, Chief Clerk Pas-
senger Traffic Department C.P.R., was re-
elected permanent Secretary.

The rate stieets, as checked by the rate
clerks, were reported by the Secretary, &
certain difficulties which had been encouniter-
ed were stated & dealt with.

New York was selected for the next annual
meeting, the date being left to the Chairman,
it being understood that it should be as soon
as possible after the meeting of the New Eng-
land lunes.

The Secretary was instructed to compile &
issue a division book, showing divisions of al
rates quoted in the Niagara Frontier excur-
sion rate sheet. The expense of compiling
the division book & rate sheet, together with
$îioo additional for Secretary's services, to be
assessed on the basis of ileage of each lino
over which rates are quoted in the sheet.

The US. representat ives at the meeting
tendered their synmpathy to their Canadian
confreres in the loss which they have sustain-
ed through the death of the Quecu.
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International Ticket Agents' Association.

At a meeting of the representatives of ini-
tial transportation linos, held at the office of
the Niagara Navigation Co., Toronto, Mar. 5,
to take action is relOreisce to the anial con-
vention of the International Association of
Ticket Agents, which is to bo held in To-
ronto Sep. iîi & 12 next, the following organ-
ization was effected :

Exectitive Comrnittee, Chairmnan, Jno. Foy,
Manager Niagara Navigation Co. ;H onor-
a ry Secretary-Treasurer, Acton Burrows,
publisher of THIE RAILWAV & SHIPPING
WORLD ; A. H. Notmnan, Assistant General
Passenger Agent, C.. R. ; H. Foster Chaffee,
Western Passenger Agenit, Richelieu & On-
tario Navigation Co.; & M. C. Dickson, Dis-
trict Passenger Agent, (;.T.R.

Genoral Comimittee, theiemenibers of the Ex-
ecutive Conimittee & B. Il. Bennett, General
Agent, Chicago & Northwestern Ry. ; C. E.
Bunting, City Ticket Agent, C. P. R.; G. Baz-
zard, Agent, Delaware, Lackawanna & West-
erns R.R.; H. C. Botîrlier, Passenger Agent,
Allais Steamiship Line; Barlow Cunisberland;
W. A. Geddes ; C. W. Graves, District Pas-
seisger Agent, Great Northern Rv.; S. B.
Heath ; R. S. Lewis, Canadian Passenger
Agent, Lehigh Valley R.R.; R. M. Melville ;
G. W. McCaskey, District Passenger Agent,
Northern Pacific R.R.; G. McMurricis, Pas-
senger Agenst, Anchor Lino ; C. A. Pipon,
Agent, Wlite Star Line; J. A. Radcliffe, Tick-
et Agent, C.P.R. ; W. Robinson, General
Travelling Agent, I.C.R.; J. W. Ryder, City
Passeîsger Agent, G.T.R. J. A. Richsardson,

Caîsadian Passonger Agent, Wabash Ry.;
J. A. Sharp, Western Manager, Eider Deîssp-
ster S.S. Lino ; A. J. Taylor, Caîsadian Agent,
Chicago, Milwaukee & St. Paul Ry. ; W. G.
Tlsurston, Lakeside Navigation Co. ; G. WV.
Torrance, Agent, Dominion Steamsisip Line;
J. A. Telfer, Ticket Agent, G.T.R.; W. A.
Webster.

The International Association of Ticket
Agents comprises mensbers from ail over the
United States, mon who have daiiy to do witls
tise routing of passengers, & recognizing fthe
fact that it is of great importansce to show
theni thoroughly the attractionss of Toronsto
as a tourist centre, the committeo wili take
active stops to make their visit a pleasaîst oîse.

Lufe Insurance Statistics.

The prosperity of a country nsay be gauged
hy the financiai conditions of its inhahitants.
Is that respect it must ho adniitted that tise
Donsinion during the past few years has cor-
tainly been prosperous, bocause the variotîs
saviîsgs institutions in which the mass of the
people invest tiseir money have shown largo in-
croases. In no way is this more evidenced than
by a reforence to the report recently issued
by the Dominion Superinteîsdent of Insurance,
wlserein it was shown that during the past
five years the life companies have, with
few exceptions, made great increases in al
the elements tending to the best interests of
the policyhoiders. In the case of the Cana-
dian companies during that time the insur-
ances in force have grown from $177,511i,846
to $252,2oî,5i6, & the prensium income &

assets hsave sisown a like satisfactory is-
crease.

Anoîsg the companies eîjoyiîsg participa-
tion iin the large iiscreases refèrred to is tIse
North American Life. At ils last anismal
mseetinsg tise staîemeist subnsitted showed a
highly satisfactory state of affairs, tise us-
creases in ail departîsseîts teîsdiîsg to its pro-
gress & prospority being very marked.

The Presideîst poîîsted out that tise year just
endod was the twentieth in tise iistory of tise
Co., & ho showed that duriîsg the last five
years tise iîscose lisad just about doubled,
whiie tise assets had iîscreased by $1,700,000,
îsearly touchiîsg tise four msillions mark.

Tise nost important items wasthe nset surplus,
wiich, notwithstandiisg tisat largo amnounts
lsad been paid to isolders of investnsent poli-
cies duriîsg tise past five years, isad iîscreased
by about $îoo,ooo, & now exceed $5oo,ooo.
The insutraîsces ils force hat i icreased by $mo,-
ooo,ooo, ainsost as msucis as tise total busiisess
the Co. liad ils force at the end of tise first 10

years.

Prof. Fesseîsden, of tise U.S. Weather Buî-
reau, is making experimeîsts with wireless
telegraphy on tise sotîthern coast. Stations
wili ho establisied at Capes Hatteras &
Hensry & at other coast poinsts isortis of Cape
Hatteras. It is tise govertisnst's intenstions b
communicate storni warnixsgs to vesseis at
sea off this dangerous iocality. It is aiso is-
tended to send storm sigisals to life-saving
stationss when tise wires are disabled. If tise
tests are successfui, tise entiro coast ivili ho
sinilarly equipped.

Established 1831. Annual Capacity, 1,000.

BALDWIN LOCO10TIVE WORKS.
SINCLE EXPANSION AND COMPOUND LOCOMOTIVES.

Built for the Great Northern Railway.

Broad and Narrow Gauge Locomotives; Mine and Furnace Locomotives; Com-
pressed Air Locomotives; Steam Cars and Tramway Locomotives;

Plantation Locomotives; 011 Burning Locomotives.

Adapted to every variety ot service, and buit accurately to gauges and templates after

standard designs or to raiiroad conpanies' drawings. Like parts of different engines of samne
ciass perfectiy interchangeable._________

Electric Locomotives and ElectrieCOar Trucks
with Westinghouse Motors.

Burnliam, Williams, & Co., Phiadeiphia, Pa., U.S.A.

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

................ Wheelbarrows, Picks, Shovels, Mattocks, Etc.

Contractors Rails and Dumping Cars.

Saddle Tank Locomotives.

JAMES COOPER, 299 ST. JAMES ST., MONTREAL.

EstabIlshedI1849
CHA-. F.CLARK, Pres. IARFDCHITTENDEN. Treas.

BRADSTREET9S
Capital and Surplus $1,500,W0O

OFFICES THROUGOUT THE CIV&LIZED WORLD
IXECUTIVE OFFICES

NOS. 346 and 348 BROADWAY, N.Y. C17Y,U.S.A.
TEE BRAUSTRY.ET COMPANY gathers information

that reflects the financial condition and the COntrol-
ling circumistances of every secker of mercantile
cred t . Its business may be defined as of the mer-
chants, by the merchants,for the merchants. In pro-
curing, verifying and promulgating information, no
effort is spared, and no reasonahle ex penise considered
too great, that the resuits may justiFy its dlaim as an
authority on aIl matters affecting commercial affairs
and mercantile credit. Its offices and connections
have been steadily extended. and it furnishes infor-
mation concerniny. mercantile persons througliout
the civilized wor.

Subscriptions arc based on the service furnishcd.
and are available only by reputable wholesale, job-
bing and manufacturing concernis, and by responsi-
hIe and worthy financial, fiduciary and business cor-
porations. Speciflc tcrms may bc obtained by ad-
dressing the Company at any of its offices.

CoRai6PO#4O<Noz INVITIO

OFFICES IN CANADA:
Halitax, N.S. Hamilton, Ont. London, Ont.
Montreal, Que. Ottawa, Ont. Quebec, Que.
St. John, N.B. Toronto, Ont. Vancouver, B.C.
Victoria, B.C. Winnipeg, Man.

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

JOHN A. FULTON,
Gen. Man. Eastern Canada, Montreal.

9.
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The G.T.R.'s Victoria Bridge.

T. F. Savage, Travelling Frcigbit Agent of
the C.P.R., witb beadquarters at Toronto,
who is an entbusiastic collector of old bocks,
bas lent us a copy of HunIers Hand Book of
the Victoria Bridge, by F. N. Boxer, archi-
tect & civil engineer, publisbed ini Montreal
ii 186o, by Hunter & Pickup, & printed by
Jno. LovelI. The book, wvich is illustrated
with wood cuts, gives a brief bistory of the
work, froni tlhe time that the first practical
idea for its construction was submitted to the
public in 1846, up to its completion in 1859.
Believing that a description of the original
bridge would now be of historic interest, we
reproduce that portion of the book as fol-
lows:

The Victoria Bridge is tbat known as the
tubular or beam bridge, & consists of a series
of iron tubes resting on 24 stone piers, with a
distance between each pier Of 242 ft., except
the centre opening, wbich is 330 ft. in length.
Its total lengtb between the abulments is 6,-
6oo ft. The bridge is approached by two
massive embankments, tbe one on the Mon-
treal side being 1,200 ft., & that on the south
shore 8oo ft. in length, whicb together, includ-
ing the abutnients, make the total length of
the bridge 9,084 ft., or riearly i 3r4 miles.

The first step taken after the surveys were
fully completed, & the uine over which the
bridge was to pass decided upon, was to lay
off the uine of the abutmerits & piers. This
work the engineers were able to do whilst the
ice was on the river, with the most minute
correctness. Then tbe centre of the fourida-
tion of each pier was marked, whicb was thus
performed. 1 1Guides" were franmed, 50 that
long iron rods could be lifted & let faîl on one
spot, technicallycalled by masons "jumnped,"
until a hole was drilled into the rock, in the
bed of tbe river, into which a boit was driven
& a float attacbed. By these means the pre-
cise centre of each pier was established to
within a few inches.

The first step to be taken before the founda-
tions of the piers or abutments could be laid,
was the formation of coffer-dams wbich, for
such a structure & in such a river as the St.
Lawrence, required to be of no ordinary mag-
nitude & cost. Two kinds of dams are said
to bave been used, eacb possessing over the
other certain advantages. Those called float-
ing dams were franmed & corisisted of two
parts. Onie part bad three sides of a rec.
tangular form, the sides being longer than
the ends, but the upper enid was formed of
two pieces meeting in an angle up streami, in
order to turn off the current. They werc
carefully & strongly built, & caulked, & were
then towed into position by a powerful steani-
boat, & their places determined by, a transit
from the shore. On a given signal the sînice-
gate was opened & the dam sunk into its re-
quired place. The area within the dam was
of course still water, & within its sides wvas
constructed another dam, on completion of
which the water wvas ptimped ont.

r..BOXLP. DEL.

FIGURE 2.-VICTORIAý BRIDGE.

The other form of dam was of
e ordinary cribbing of the coun-
ry, & owing to the rapidity of the
reani, unusual care had to be oh-
erved in its construction. A dam
ýthis form consisted of a double
ow of cribbirig, each 14 ft. wvide,
Swith 7 to 8 It. of puddle, & be-
ween themi & the part turned up
ream was a regularly buiît ice-
reaker to witbstand the ice of the.
'inters if necessary.
The comparison between the re-
iective mernts of these two classes
)f dairs imay thus be made. The
loating dam could be used several
mes, & was found to answer best
n deep) water ; but its great dis-
xdvantage wvas, that the masonry
f the pier had to be completed
xithin the working season, as itf
ould not be made suffici ently ~D~OL
;trong to resist the pressure ot'
Aie ice in winter, bence it had to
be removed; also wlien the period
rrived to construct the tube, the side of the
pier was naked, & there was no point whence
to start the scaffolding to support the tube-
truss. With the coffer-dam this foundtion for
the scaffolding existed, & bence it was only
necessarv to framne one centre-scaffold;
wbereas with the floating dams three such
constructions were necessary, viz., the centre,
the framie, & the scaffold foundatiori at the side
af each pier. Nor was tbis consideration an
unimportant one, for sucb foundation had to
be obtaitied by sinking scows & driving piles
arouind tbem to keep tbem in position.

Fromn eitlier dam the framing was carried
up above the height of the pier, & on the cap-
ping piece or sili was run a railway to admit
of tle passage of a travelling machine which,
nounted wvith a crab, admitted a contrary
passage on itself. Herice stones of 17 tons
sere moved into position wvith the greatest
facility. On the platformi of the dam were
erected sheds to cover the steamn engine, the
blacksmiitbs' &carp)enters'shops & storc-room.
The foundation of the piers seldom exceeded
22X90 ft., wbercas the area required for the
dimswas 120X210 ft. to allow a large mnargin
in case of their not sinking in the exact spot.

Nothing could be better than the punips
used by Mr. Chaffey, the contractor for
inasonry on the south side of the river. Thev
worked centrifugally, & threw 8oo gallons a
minute. It ivas calculated tbat bis pumips
Iowered the area of the water in the dam at
the rate Of 2 ft. per horir, & emptied a dam in
8 or io hours. Wlien the dams were perfect-
ed & emptied of water, the staging construct-
ed, & the travelling machine in operation,
stone delivered & cut ready to be laid on its
bed, the next process was that of cleaning out
the bed of the river for the foundat ion.

It was the general impression that the bed
of the river was trap rock, but in the progress
of the work it wvas founid that it was formed
of large boulders headed together in masses,

the interstices beirig filled up with
gravel, sand, & mud, in many in-
stances forming a bard concrete
mass, &-in others the reverse,.beds
of quicksand & mud being as fre-
quent as anv other. Tbree thous-
and tons of sucb material had to be
cleared out of tbe foundation of no.

* 5 pier. One of the boulders taken
* ont weighed 30 tons, & niasses of
* 3 & 4 tons were strewed tbickly

over the surface. The deptb, tbere-
Sfore, to be excavated before reaclh-

ing rock greatlv increased the cost
11 I to the coritractors of tbe masonry

in the piers.
In tbe soutbern balfof tbe bridge

(for it wvas commenccd at both ends
at on"ce) tbe scaffolding was not
used, but a compound derrick,

FIGURE I.-VICTORIA BRIDGE.

worked by a high pressure engine, supplied
ils place. Mucb ingeriuit), was sbown in ob-
taining this motion, as the stone could be
placed by it in any position, for tbe derrick
had a motion whicb admitted of precisely
placing the stone in position. It was capable
of handling stones i i tons in weight.

The bridge is approacbed fromn the nortb
shore by an embankment 1,200 ft., & another
froin tbe soutb shore Soo ft. in length, & the
waters tbus embayed, now find tbeir way
througb the piers of tbe bridge, by wbicb the
velocity of the current bas beemi mucb in-
creased.

The abutments are eacb at tbe base 278 ft.
long, & are built hollow, baving 3 openings or
celîs 48 ft. in length & 24 ft. ini widih, sepa-
rated by cross-walls 5 fî. in thickness. The
flank-wvall on tbe down-stream side rises near-
lv perpendicular, & is 7 ft. in tbickness ; that
on the up-streani bas a slope from its founda-
tions upwards, tbe tbickness of the walls is
12 ft., & they present a smootb surface to
facilitate tbe operation of the ice, on which
account its form bad been tbus determined.
To insure greater resistance f0 the pressure
of the ice, the celîs are filled rip witb eartb,
stone & gravel, s0 that one solid mass was
tbus obtained.

Tbe embankments are solid, composed of
stone 36 ft. above tbe summer water level, &
of tbe Nwidtb Of 30 f t. on tbe upper surface,
formed witb a slope of i to i on tbe down side
of the stream, & a bollow sbelving slope of
about 2 12 to i on the upper side. The slopes
are faced witb stones set on edge at an
average angle Of 41'-

Tbe piers are solid, & constrricted, as wveil
as the abutments, of the finest description of
asblar masonry, laid in borizontal courses,
measuring fromn 7 to 12 ft. on tbe bed, & fronm
3 ft. 10io . to 2 ft. 6 mns. tbick above tbe
water level, & thence varying irito a course of
18 mns. under the plates. The stones wvere cut
with tbe greatest exactness, seldom requiring
to be redressed after being laid. They weigb
froin 7 to 17 tons, tbe average weigbit of each
stone is îo3'/ tons. Ail the heds & vertical
joints are square, dressed in tbe nmost efficient
& workmarilike manner, the external face
rougb, & witbout any pick or tool marks, but
%vith the natural quarry face preserved. Tbe
string courses & copings are fair picked,
dressed tbroughout, & neatly pointed &
weatbered, & a tool-draft, 8 iris. %vide, on
each quoin. Eacb course of the ice breaker
is secured witb fox-wedged boîts of 1,2'in

iron, wbicb pass througbi into tbe second &tbird
courses under it, & the horizontal joints are
cramped togetlier with iron cramps 12X5 in.,
throtigb wbich the boîts pass.

The stone used is Cbazy, a limestone of tbe
lower Silurian order. Tbe average beiglht of
tbe piers above tbe summer water level is
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48 ft., gradually rising from a height Of 36 fi.
at the abutmenis 10 6o fi. at the centre pier,
giving a grade of i in 132, or 40 fi. tg the
mile. The centre span ks level. Each pier ks
furnished with a solid cut-water, or ice-
breaker, wlîich forms a portion of the pier it-
self. They are of wedge formn & slope from
their foundations upwards, terminating in an
angle 30 ft. above the stimmer level of the
river. The dimensions of the pier ai thejunc-
lion, with the cut-water, are 16x48 ft., but the
whole transverse side of the pier ai the found-
ation, including the cut-water, which extends
up the stream, is 16xgo fi. The foundations,
of course, vary; soi-ne are as low down as 20 fi.
below the water. The whole of the ashiar
is laid ini hydratulic cernent, in the proportion
of i part sand ta i part cernent. The back-
ing from the level of the surface water up-
wards is in common mortar. A section of a
pier & of the tube is given in fig. i, page 89.

The plates of the tubes are of various di-
mensions & thicknesses. Those forming the
sides are reduced in thickness from the ends
towards the middle, varying from 4-16 to
12-16 of an inch. The joints are strengthened
with tee irons. The kelsons are placed trans-
versely across the bottom of tlhe inside of the
tubes, & are Io i. in depth. They are
spaced 7 ft. apari, & are secured to the tee
bars by gussets, & support the pine longitud-
inals, or stringers which carry the rails. The
longitudinals are about 12X12Z ms. in section,
& are kepi in place by wrought iron fianges,
which are balted to the kelsons. This ar-
rangement allows the tubes to contract & ex-
pand without disturbing the pine longitudinals
& the rails which rest upon them. They niove
freely beiween the fianges which form their
lateral support. The plates are alI buit-joint-

SC, P. R.,L<ANDS.
The Canadian Pacific Railway lands consisi of the

odd-numbered sections along the Main Line and

Branches, and in Norihern Aberta and the Lake

Dauphin District. The Railway Lands are for sale ai

the various agencies of the company n Manitoba and

the North-West Territories ai the following pnices :
Lands in the Province of Manitoba average $3 to $6

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

$3 to $4 an acre
Lands wesi of the 3 rd meridian, including the Calgary

District, generally $3 per acre.

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

TDIRMS 0F PAYMENT.
The aggregFaie amount of purchase mnoney and in-

teresi is ivided minten instalments, as shown in the
table below ; the first Io be paid ai the lime of purchase,
the remainder annually thereafier, except in the case of
the settler who goes mbt actual residence on the land
and breaks up ai least one.sixteenth thereof within one
yeair, who is entiiled ta have second insialment deferred

fotwo years from date of purchase.

The following table shows the amouni of the annual
insialments on a quarter section of i6o acres ai diffrent
prces :

i6o acres ai $.oo per acre, mt instalmnent $7z.9o. and
nine equal insialmenis of $6o.

6o acres ai $3.5ço per acre, ist instalment $83.9o, and
nine equal insialmenis Of $70.

6o acres at 4.oo per acre, isti nstalment $95.85, and
nine equal insialmnents of $8o.

i6o acres ai $4 ,50 per acre, Ist insalment $io7.85, and
nine equal insalmenis of $go.

6o acres at $5.oo per acre, à st instalment $i g.8,5, and
nine equal insialmenis of $xao.

i6o acreg ai $5.5o per acre, ist insialment $131.8o, and
nine equal insalmenis of $110.

6o acres ai $6.oo per acre, istinstalment $1438o, and
nine equal instalments of $iao.

DISCOUNT FOR CASH. If land is paid for in fuit ai
time of purchase, a reduction from pnice will be allowed
equal ta ien per cent. of the amount paid in excess af ihe
usual cash instalmeni.

Interesi ai six per cent. will be charged on overdue
instalmuents.

Write for mnaps and full particulars.

-LanrdF. T. CRIFFIN, »C.mmissioner.
.WINNIPEGI.

ed, having a cavering plate aver the joints on
the outside, which is firmly riveted througli
ta the tee iran on the inside of the tube ; &
covering plates, bath inside & oui, are placed
over aIl the horizontal joints.

The centre tube, being so imuch longer than
the others, bas an additional thickness in the
plates, & longitudinal kelsons are riveted ta
the top in place of the tee bars used in the
sinall tubes. The tee bars & gussets are also
considerably larger. This libe is connected,
ai one end, ta one of the large piers ; the
other end is left free, resting upon the iran
rollers. The iran brackets proteciing the ex-
posed surface of the top of the twa large piers
are partly glazed, & at the sides of the brackets
are iron blinds, îhrough whicb a splendid view
of the massive masonry of the piers & ice-break-
ers can be obtained. Between tbe bottomn of
the tube & the stane work of the pier is iro-
duced creosoted tamarac, covered witb as-
phaltic felt. The abject of this is tagive elas-
ticity beîween the iran work & the stane. On
one side of the interior of the bridge is a
planked fooipatb 3 fi. in widîb, resting on the
kelsons.. h is only intended for the use of the
employes in charge of the bridge. There is
mna faotway for passengers on the outside of
the bridge.

The greatesi difference caused by expan-
sion in the lengtli of a tube 26o ft. registered
between the greatest extremes of tempera-
ture, is under 3 inches. At one end of the
bridge is placed an indicatar for registering
the daily expansion & contraction of a tube.
The îelegraph wires pass underneath ihe
tubes. The defiection of a single tube, under
the severest test thai could be braughîta bear
upon il was 7-8 of an inch ; thal of the largesi
tube was 1 7-8 i.s Upon the load being re-

rnoved, the tubes return immediately to their
original level.

The following was the method adopted for
putting the tubes together :-After the stag-
ing or scaffolding was compleied, upon which
a tube was ta be but, blackings, stapporting
cross dies, were placed ai intervals of about
4 ft. for the whole length of a tube, & were
raised sufficiently above the floor of the scaf-
folding ta admit of the riveters working*be-
tween ibis floor & the bottom of the tube ; at
the same trne the requisite camber of the
tube was carefully preserved, ta allow of its

settling down ta a levet when the scaffolding
was remaved. The centre line of the tube
w-as then carefully struck on the cross lies
which were placed ta support the bottom
plates. The plaîing was then commenoed,
either at the Ilbearing " or 'lroUler," end as
the case oight be. As the plates were al-
ready marked, punched, & numbered, each
plate having ils own particular place assigned
for il in the tube, it was but a simple process
ta place thern in position, which was thus
performed :

i st. The 'lbottam strips " a on figure 2,
page 89, which join the plates înaking up the
width of the tube, were laid down ; then the
" bottom plates," d; nexi the " caver plates,'
c ; the packings, b; the angle irons, e ; the
cross kelsons, f ; & the tee irons, i. As the
plating proceeded, the riveters followed up
their work here & there with rivets, ta keep the
pieces tagether ; & when the bottomn was com-
pleted, the side plates which were riveted
ia large sheets on shore, were commenced

at the centre of the tube & proceeded with
towards the ends. As fast as these large
sheels, h, were placed together, the bottam
" 6gussets, " g, ivhich joint the sides willi the

Rhodes,
~ Curry & CO.,

Railway ami

Street Cars
of ail descriptions

Special Cars for Coal, Ore,
2 Lumber, &4, with Bail-

JBearing Whcels.J 4  J

Car Wheels, Castings, Forgings, &C.
AMHIERST, NOVA SCOTIA.

JOHN S. METCALF CO.,
Engineers, Grain Elevator Builders,

A1075 W. FIFTEENTH STREET, CHICAGO, ILL.
Apartial lisi of elevators which have been designed and constructed by us and

under aur supervision,.
Burlington Elevator, St. Louis, Mo ........................ Capacity .... 1,300,000 Bushols
Grand Trun1% Elevator, Portland, 14...... .................. . ... 1,000,000
e xport Elevator, Buffalo, N.Y ........... ................... .......... 1,00,00.0
J. R, Booth Elevator, epot Harbor, Ontarlo... ....... 1,000,000
C leveland Elevator Compans Elevator, Cleveland, 0O........ ...... »'J(m,
Erie R. R. Transfer & Clippin House, Chicago, 111 ............. " 100 cars in 10 hrs.

MacetrShIp Canal Co.'. Elevator, Manohester, Eng ..... ... ... 1,600,000 "

Burlingion Elevator Co., Peoria, 111...................... .... .......... 500,000 :
Canada Atantic Ralway Elevator, Coteau Landing, Que..........50,0
Northern Grain Co., Manitowoc, Wis...................... .......... ,13-50W000
Union Elevator, East St. Louis, 11.i ............ ......... . . .. 1100,00

Montreal Warehouslng Cois Boit Convoyer System .... ........ .
We make a specialiy
af furnishing..PLANS A ND SPECIFICA TIONS.
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FIGURE 3.-VICTORIA BRIDGE.

kelsons, were bolted in, & the top kelsons
raised to position. The laying of the top
plates of the tube was but a repetition of the
mode adopted for the bottom ones. Particu-
lar care, however, had to be taken in watch-
ing the camber of the tube as its weight in-
creased, & wedges were provided under the
blocking to raise it up if required.

The tubes of the Britannia Bridge, over the
Menai Straits, after being placed in position,
were connected with short tubes built in the
towers so as to form one continuous length
from shore to shore. In the Victoria Bridge
a different arrangement was necessary on
account of its grade, & the greater expan-
sion & contraction of iron during the sudden
extremes of temperature in this variable cli-
mate. The tubes of the Victoria Bridge are
only connected in pairs. They cover two
openings of 516 ft. in length, including bear-
ings, & contract & expand on iron rollers.
They are 16x9 ft. at the ends of the bridge,
but they increase in depth towards its centre,
at which point they are 16x22 ft. The weight
of two united tubes, with rails, etc., is about

514 tons, or 257 tons for each opening.
The construction of this character of work

is now so well known that much allusion to
it is not necessary. Moreover it is simple in

the extreme, being formed of boiler plates
riveted together with angle irons & lateral
& transverse braces, as shown in fig. 2. The
skill lies in reducing this boiler iron to such
dimensions that there is no unnecessary ma-
terial to add to the weight & to the expense,
& yet obtaining a sufficiency of strength.
Accordingly, where the sides of the tube re-
quire strength, is at the abutment. Thus it
will be seen that for the top & bottom of the
tube the greater strength is at the centre,
whereas the sides have most material where
the span starts. The immediate part of the
tube resting on the pier is likewise strength-
ened by increased lateral bracing.

At the line of neutral axis a few circular
holes are perforated in the sides of the tube
to throw light into the interior. Over the top
of the bridge is constructed a light roof of
wood, on the ridge of which is a footwalk 26

ins. wide; & a track is also provided for the
painting travellers. The roof is covered with
tin & the frame & tin-work are so arranged as
not to be injured by the expansion or contrac-
tion of the tubes. The sides of that portion
of the top of the piers on which the tubes do
not rest, are covered with iron brackets,
which protect the masonry of the pier, & also
prevent sniow from blowing in through the
space left for the expansion of the tubes.

The tubes themselves were constructed in
position, & the difficult & expensive process
of floating them from the shore & lifting them
by hyraulic pressure was thus dispensed with.
Where the coffer-dams were in use the fram-

ing was carried up from them; & inthecen-
tre a scow was anchored & piles drîven in

around it, on which the scaffolding rest-a
ed. It was here that the difference be-c
tween the two systems of dams was
apparent. In the one three scowsr
secured with piles was necessary ; in 1
the other but one. On these supportst
a truss was formed on which the tube
was put togethor.

Figure 3 shows the description of1
truss used for this purpose. The ex-
pansion rollers are seven in number in
each set, of 6 in. diameter, in a cast
iron frame, rolling on planed bed-plates.
The rollers themselves being turned
and the beds plated, they run as smooth-
ly as on glass.

The rivets are an inch in diameter, & 1

are arranged in rows. They were i
heated in portable furnaces, which
were moved from place to place as the

(LA.E work proceeded. From these forges

the rivets were taken up with tongs by
one of the boys attending & thrown to

the riveters on the stage above ; & it was
extraordinary to remark with what dexterity &
preciseness these lads would throw the rivets
& make them curve & fall over the stage to
right or left on any spot they desired. The
rivets were then placed in the holes punched
for them, & the ends firmly clenched with
heavy hammers before cooling. The rivet
head thus formed is in a rough shape, & is
finished by placing a steel cup-shaped tool
upon it, which being struck with a heavy
hammer, the head of the rivet becomes
formed perfectly smooth & convex in the
steel mould. The contraction of the length
of the rivet in cooling draws the plates close

together with considerable force.

RAILWAYS AND CANALS.

Annual Report of the Department.

Following is a summary of the report of

the DeputyMinister & Chief Engineer for the
year ended June 30, 19oo, the report of the
Chief Engineer also dealing with works of
construction up to Dec. i, i9oo.

The number of railways in actual opera-

tion, including the two Government roads,
the I.C.R. & the P.E.I.R. was 154; some of
these, however, are amalgamated or leased,
making the total number of controlling com-
panies 86, not including the Government rail-
ways. The number of companies absorbed
by amalgamation is 36, and the number of
leased lines is 33i

On june 30, 19oo, the number of miles of

completed railway was 17,824; an increase of
466, besides 2,558 miles ofsidings. The num-
ber of miles laid withsteel rails was 17,694,
of which 591 was double tra.ck. The number
of miles in operation was 17,657.

The paid-up capital amounted to $98,268,-
404, an increase of $33,568,620. The gross
earnings amounted to$7o,74o,27o, an increase
Of r8,496,486, and the working expenses ag-

gregated $47,699,798, an increase of 6,y3,-
581 compared with those of the previous year,
leaving the net earnings $23,040,472, an in-
crease Of $1,502,8o5. The number of passeli-
gers carried was 2i,50,175, an increase of
2,366,8i, & the freight traffic amounted to
35,946,183 tons, an increase of 4,734,430.
The total number of miles run by trains was
55,177,871, an increase Of 2,962,664. The
accident returns show 7 passengers killed.

The above figures indicate a year of great
activity in railway operations, the large in-
crease i working expenses due to the de-
mands of a much increased traffic and the
maintenance of a high standard of equipment
& service, being more than offset by the ad-
ditional earnings obtained. Out of the total
increase in expenses, four roads, the C.P.R.,
the G.T.R., the Canada Southern & the I.C.-
R. are responsible for over $5,700,000, while

at the same time they gaîned over $6,700,ooo
out of the total increase in earnifgs.

The Federal Government expenditure on
railways prior to & since Confederation (July

1, 1867) amounts, on capital account,
to $127,636,988.07 (including $25,000,000
granted to the C.P.R. Co.) which together
with $296,872.9o expended on the Nova Scotia
Ry. & the European & North American Ry.,
& transferred to the Consolidated Fund, &
for railway subsidies charged against the
Consolidated Fund, the further sum of $23,-
227,562.51, makes a total expenditure of
$151,161,423.48. In addition, there has been
an expenditure since Confederation for work-
ing expenses of $81,391,472. 11, covering the

maintenance & operation of the Government
roads, or a grand total of $232,552,895.59, all
of which, with the exception of 13 ,881,46o.-
65, paid out before Confederation, has been
expended on railways during the past 33
years. This includes the annual subsidy of
$i86,6oo to the Atlantic & Northwest Ry. Co.
for 20years from July 1, 1889, amounting for
the past ii years to $2,054,600, which is paid
through the Finance Department, & now, for
the first time, noted here. It does not include
the annual payment of $119,700 as interest at

5% on $2,394,000, payable to the Province of

Quebec for the line from Quebec to Ottawa,
which has been transferred to the Public
Debt. The revenue derived from the Gov-
ernment roads during the same period amounts

to $73,225,382.16.
Government Ralways.-The railways

maintained by the Government are: The
I.C.R., the Windsor branch (maintained
only), & the P.E.I.R. The gross earnings of
all the Government roads for the fiscal year,
1899-19oo, were $4,774,161.87, an increase of
$828,344.47 over the preceding year. The
gross working expenses were $4,665,228.06,
an increase of $758,615.75. The net profit
on the operations of the year was $108,933.-
81. The I.C.R. gave a profit of $12o,667.02;
the Windsor Branch (13 of total earnings)
gave a profit of $34,459.87, & the P.E.I.R. a
loss of $46,193.08. The above figures include
the rental of leased lines for the extension of
the I.C.R. into Montreal.

Intercolonial Ry.-On Mar. 1, 189 8 , the
operations of the I.C.R. were extended to
Montreal by means of leases obtained from
the G.T. & Drummond County Ry. Compan-
ies, makingan addition of 169.81 miles to the
operation of the Government line, its length
being 1,314.67 miles, instead of 1,145. The

leasing agreement with the G.T.R. Co., dated
Feb. 1, 1898, granted to Her Majesty for 99
years from Mar. 1, 1898, an undivided half
share or leasehold interest in the Co.'s railway
& property between Ste. Rosalie & Bonaven-
ture Station, Montreal, together with an equal
right of user with the Co. of its bridge across
the River Chaudiese; the annual rental being
fixed at $140,000. With regard to the Drum-

mond County Ry., the act of 1899 authorized
the acquisition by the Dominion of the Co. 's
entire railway, for $i,6oo,ooo, less subsidv
paid un.der the subsidy Act of 1897, for 42

miles thereof between Moose Park & the
River Chaudiere. The amount of this sub-
sidy was $136,ooo, making the amount pay-

able to the Co. $1,464,ooo. On Nov. 7, 1899,

a deed was executed by the Co. conveying to
Her Majesty the whole of this railway from
Ste. Rosalie to Chaudiere & also the branch
line from St. Leonard to Nicolet, for the con-
sideration mentioned, less $5,ooo held pend-
ing settlement of certain details. The account-
ant of the railway has dealt with the rental
paid under these leases as an addition to the
ordinary working expenses, & in his compar-
ative statement of averages gives such aver-
ages for each year, both with the rental in-
cluded, & also with rental omitted. The
figures in the report of the Deputy Minister &
Chief Engineer are based on his statements
with the rentals included. The statements of
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the General Manager, however, are based
on figures from which these rentais are
omi tted.

During the fiscal year, in addition to $i,-
459,000 paid for the Druminond County Ry.,
&$1 ,290.31r for improvemients to the Governor-
Generals car, there was an addition of $i,-
796,348-89 t0 the capital account expenditure,
inaking the total expenditure chargeable 10

capital on the whole road as amalgamnated
uP0t Jtlie 30, 1900, *60,341,425.2i. The

additions made during the year included for
increased accommodation at Halifax $22,-

714.07, at St. John $449,854.20, & at Levis,
$79,999,95, also for increased siding, station,
& other facilities $176,902.02, for the elevator
at St. John * 140,781,50, for the elevator at
Halifax $82,67 1-12, for strengthening bridges
$77,091. 10, for rolling stock $133,223.40, for
retrigerator cars $30,016.69, for applying air
brakes to freiglht cars $ 19,965.48, & for the
Indiantown brandli $12,128.44.

The gross earnings of the year amnounited
to $4,552,071,71, an increase Of $813,740-27,
and the Nvorking expenses to $4,431,404.69
(inciuding $164,694.47 rent paid for the ex-
tension into Mont real), being an incrt-ase in
comparison with the previous year (when
$210,00o0 vas paid for rentaI) Of $711,718.48 ;
the excess of earnngs over expenditure be-
ing $1 2,667,02, against an excess of ex-
penditure over earnings in the previous year
of $62,645.23, or a betterment Of *58,021.79.
Comparing tlhe earnings with those of the
previotîs year, the passenger traffic produced
$1 ,404,469.87 or 30.85'/ of tle gross earnings,
an increase Of $237,oo6.71 ; the freight traffic
amounted to $2,91 2,790.5S2 or 63,99'/,, an in-
crease of $564,693.94, and the carniage of
mail and express freight produced $234,811.32
or 5.6 , an increase of $1 2,029.62. The
earnings per mile of railwvay were $3,462.,S2,
an increase of $618.97. These figures are
based on a mileage for both 1898-99 & 1890-
1900 Of 1,314.67 miles.

The number of passengers carried was
1,791,754, an increase of 188,659, & 2,151,208
tons of freight were carried, an increase of
400,447. 0f flour & meal 1,234,076 barrels
were carried, an increase Of 76,826. 0f grain
2,720,453 butsh. were carried, an increase of
125,100. Lumber showed an increase of

2,796,043 superficial f., the total quantity
carried being 379,350,074 ft. There wvas a
decrease Of 17,008 in the ntîmber of live stock,
of which 92,813 were carried. 603,209 tonIs
of coal, an increase of 109,003 were carried.
0f raw sugar, 96 tons were carried, the
qrîantity in the previous two years having
been n il. 0f refined sugar 29,007 tons, an
increase Of 3,743 were carried. A total of
8,939 tons Of fresh fish, an increase of 2,356,
& a total of 6,643 tons of sait fish, ail increase
of i,i6q were carried. 0f manufactured
goods, 107,024 tons wera carried, an increase
Of 107,497. 0f ocean-borne goods, other
tlîan deais, 10 & from Europe via Halifax, the
aggrigate svas 39,794 lonis, an irîicrease of
5,531. 0f tliis ' -7,10o8 as local traffic. Ini
addition 55,o86 tons (ifdeais were carried.

Ini the %vinter of 18o0-i900 the removal of
snow & ice entailed an expenditure of nearlvN
$89,ooo, about *1,000 more than the colt
the previoîîs vear. The permanent wvay &
ail structures & works are in good order.
The train mileage (or îîîî,îîber of miles run by
trains) of the 'ear was 5,4,710, an ilicrease
Of ý92,O15. The cosl per train mile was
8o.9ý5c., 5.66c. more than in 1the previous year
(in hoth years thie rentai of lease lines is in-
clîîded). The working expenses per mile of
railway amnounited 10 *3,370.73, an increase
of $574.83 per mile. The rentai of leased
iines is included in both vears. The coni-
mencement ini July, 1899, Uv the Dominion Iron
& Steel Co. of extensive iron works at Sydney
lias given a great impetus to traffic, Ilecessi-
tating the increase of equipment and acconi-
modation on the lune.

The Windsor Brandi is 32 miles in lengîli.
It extends from Windsor Jct., on the I.C.R.,
to Windsor, & is operated by the Dominion
Atlantic Ry. Co., formeriy the Windsor &
Annapolis Ry. Co. Tlhe Co. pays ail charges
in connection with the working of the traffic,
two-thirds of the gross earnings being ai-
iowed it, the Governnîent taking the remain-
ing one-third, & assuming ail costs of
maintenance of the road & works. This
arrangement is carried out under an agree-
ment dated Dec. 13, 1892, whichi extends, for
a furtiier term Of 21 years, arrangements
sînîîiar to those made iii 1871. Ail charges
for stîperintendence & supervision of mzainten-
ance of works are bornîe by the Government;
the duty of supervision being performed by
the chief officers of the I.C.R. The gross
earnings of the Governmnent (one-third of
gross receipts) credited to tlîis branch
anîounted to $47,351.43, an increase Of $4,-
877,40. The expenses of maintenance am-
ounted to $12,891.56, an increase Of 18.47,
ieaving the profit 10 the Governiment $34,-
459,88. The road has been maintained in
good order.

Prince Edwarîi Island Ry.-The total cost
of the road & equipment chargeabie to capital
account at the close of the fiscal year was
$3,843,653.28 ; there being an addition dur-
ing the year Of *53,546.02 ; the maini itemi
being an expenditure Of $28,502.67 for a
branch to Murray Harbour ; $9,995 for re-
duciîîg curves & shortening the uine between
Loyaîist & Coiville ; *8,ooo for roiiing stock,
& *6,338.75 on a survey for a combined rail-
wvay & carniage bridge over the River His-
borough, Charlottetown.

The gross earnings were $174,738.73, &
the working expenses *220,931.81 ; the ex-
peîîdittîre in excess being $46, 193.08, Com-
pared witli the previous year, the gross earn-
ings show an irîcrease 'of *9,726.70, & the
working expenses an increase Of *2,878.80.
The railway carried 147,471I passengers, an
increase of 17,804, prodtîcing $72,908.42, an
increase Of *7,615-31. 0f freight there were
carried 62,227 tons, an increase Of 4,259, pro-
duciîîg $83,627.41, an increase Of *3,738.89,
while the earnings fromn mails & sundries
amotinted 10 $18,1 12.9o, a decrease of $i,-
627.50. Compared with the previous year,
the working expenses were greater by $2,-
878.2o. The train mileage (the number of
miles run by trainîs) was 264,895, an increase
of i ,56o. The cost per mile run by trains was
83.40c., an increase of o.6oc.; anîd per mile of
railway *1,038.3.5, an increase Of *13.7o. The
road, with ils buildings & roiling stock, has
been mnaintained in a satisfactory condition.

Raitway to the Yukon.-During the sea-
sons 1898, 1899 & 1900, in accordance witli
parliaînentary provisions, stîrveying parties
were engaged in the work of endeavoring to
fiîîd a feasible roule for a railway, on Cana.
diati territory entirely, to give commîunicat ion
with the Yukon district froni a point onî an
existing Canadian railway, & aiso from a
Canadian port on the Pacific coast, & the

The Canadian Pacifie Railway Company.
Dividends for the haîf year ended 31st December, 190o,

have been declared as fol lows:
On the Preference Stock two per cent.
On the Common Stock two and onîe haif per cent.

Warrants for the Commoen Stock dividend Ail! be
mailed on or about ,st April to Shareholders of record at
the closing of the book% in Montreal, New York and
London reqpectively.

The Preferi-nce Stock dividend will he paid on Monday.
i st April. 10 Shareholders of record at the etosing of the
books at the Conpanys London Office, i Queen Victoria
Street, London, E.C.

The Coinmon Stock Transfer books will cloîse in Lon-
don at.1 p.m. on Friday, 22nd February, and in Montreal
a nd Newv York on Friday, 8th March. The Preference
Stock books will close at i pin. on Saturday, March znd.

AIl books wil be re-opened on Tuesday, 2nd April.
By order of the Board,

CHARLES DRINKWATER.
Secretary.

Montreal, iithlîFebruar)y, 1911>.

THE MAIL JOB PRINTINO COMPANY
LIMlriEOD

Railway
A110Stea mboat

Printers
110 BAI STREET, TORONTO

RICHARD SouTHAm. mANwacEs

UNIFORM CAPS
For Officiais and Employes of
Railways, Steamnboatu, Express
and Telegraph Companies.

MILITARY AND POLICE HELMETS.
Embroidery ln aold and Silver Bullon

for ail purposes.

W. H. OODDINGTON,
Hamilton, - - - Ont.

TI1E FIRSTBROOK BOX GO.,
LI MITED.

SCROSS ARMS, TOP PINS,
1 ANDSIDE BLOCKS,

L&>TORONTO~
L ELND HUSEWinnpegMan., W.

and aIl modern conveniences. Rates e2 to $4~ a day.
Special rates for families; and large parties, according t0
accommiodation and length oftimie. Though moderate in

price th Lland is irst-class ini every respect. It iq es-
pecially a.dap ted t0 please the commiiercial trade. It ik in
the centre ot t1he wholesale a nd retail district. It kis i
direct communication with ai! parts of the city by car
lines. It is supplied with the purest spring water from
flowing iseli on the premises.

STEEL-.e
LaBELLE STEEL GO.

Pittsburgh, Pa.
MANUFACTURERS 0F

FINE TOOL STEEL
For Railway Purposes

Track Tools,
Punches, Dies.,

Drilla, Magnets, etc.
And aIl purposes where requirements are exacting.

'Steel Forgings. Case Ha.rdening Steel

W. G. BLYTH,
Agent for Canada,

31 Melinda St., - Toronto

Ail Cuts NSIPNWRD
and owned by the Pubighers, are

....... For Sale.
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approximate cost of such a railway
from the officers in charge of the>
were printed in the annual report(
The results of the work of the seas
cannot yet be given, but the report
are being preparcd. The Chief
howvever, states that lie is able 10

practicable uine can be obtained u
a road could be constructed at ai
cost. Ini the annual report for the
ing June 30, 1901 (before the prer
which no doubt the reports of the
in charge of the surveys will bc
covering, it is expected, the entire
proposed to give a full descriptiot
tire lino from Edmonton to the Yul
ocean port, as regards alignnei
cost of conîstruction, & a generali
of the country through wlîich it pa!

Substdlzed Rallways. - The
shows the aggregate of the payîr
on subsidy accotint:
Fiscal year 1883-84 ... ........ i

do 1884-8,5............... .....
do 1

8 8
.5-

8 6
.....

. . . . .
..

do 1886-87 .......... ..........
do 1887-88 ...... .............
do 1888-89 ....... ... ...... ...
do 1889-90...........
do 1890-91 ..... ....

do 1891-92 ... .......
do 189-3 ....................
do 1893-94 .............. ......
do 1894-9.5 .....................
do î89.S-96 ................... .

do 189)6-07............
do 1897-98....................
do .889 ........... .....
do 1899- 1900 ..........

To the ahove tlîere have to be addcd the
following exceptional subsidies
Canada Central R y.. paid between 987883.
C.P. R. extension from St. Martins Jct. Io

Quebec, paid ini 1885 ..................
Total subsidies paid from Consolidated

Fund up to june ;o. i900.....

The main line subsidy to C.P.R. paid fror
Capital................... ..........

Total paid as subsidies............

The above does îîot include

duîe to the province of Quebec for
between Ottawa & Quebec, whi(
transferred to the public debt, &4
terest at 5% is paid, amounting tc
year. The subsidy of $i86,6oo;
able 10 the Atlantic & Northwes
pany, for 20 years from j uly i, iî88c
the firsttime, inclrîded. The$50oo
in 1887 to the Western Cotînties RN
tiement of matters in dispute witl
nient, towards the constructioni
raîlway between Annapolis & Di
previotis years, been included ir
mient as a stîbsidy ; it is now omiitt
authority of the act of 1889, the
itself coîîstructed the liîîk, wlîich
over to the Co. ini 1891. The cos
ed against "Capital.'

The following contracts were
after the close of the fiscal year

Great Nortlîern Ry.-Shawer
Branch, 6ý2 miles, JuiY 4, 1900.
to St. Tite, 53'2 miles, Jly) 26,1

Central Ontario Ry. --Coe Hil
to Bancroft, 21 miles, Aug. 29, 1q

Cape Breton Ry. Extension-P
bury to St. Peters, 30 miles, Seti

St. Marys River Ry.--From.P
way & Coal Co. 's line to Cardsi
30 miles, Sept. 10, 1900.

Montreal & Province Line-
Freleighsburg & Boundary, 21 M
1900.

Ottawa & New York' Ry.--
St. Lawrence at Cornwall $90,
1900.

Quebec Bridge Co.-Bridgeo
rence at Chaudiere Basin, $î,o
12, 1900.

Pontiac Pacific Junction & Ott
eau Rys. Bridge over River Ott
Ottawa & Hull, additional $ioo,
1900,

y. Reports ADDITIONAL PAvMENTS.

se surveys Miassawippi Valley Ry.................... $ s-376 00

of 1898-99. Inverness & Richmond Ry...... ............ 132,800 00

ono190 Canadian Northern Ry............ ..... ... . 76
son o igoo Great Northern Ry.... ........ ........... 187911 00

ts & plans Grand Trunk Ry. (Victoria Bridge) . .. 228,371 75

Engincer, Canadian Pacific Ry. (Pipestone Branch) .... 92,8ý00 G

say tat a Central Ontario Ry ......................... 32,000 00
sa tata Midland R '...............170,264 0O

upon which Ottawa & e wYok R iy.,(B rid ge)'........... oooo o

reasonable Quebec Bridge Co .................. ........ 26,67o00G

eyear enîd- Canals,-The total expenditure charged to
ýparation of capital accounit on the original construction &
cengineers the enlargement of the several canaIs of the
e received, Dominion up to june 30, i900, was $79,o43,-
ýroute) il 15 784.09. A further surn of $16,273,125.98 was

n1 Of t ie eri- expended on the repairs, maintenance &

kon & to an operation of these works, making a total of

nI, grades, $95,16,910.07. These figuîres are the aggre-

description gate expenditure on specific canais & do not
.5505. comprise certain items charged to 11 Canals in

Sfollowing general." The total revenue derived, includ-
nents made ing touls & rentais of lands & water-powers,

amounted to $1 2,401,917.32.

.$208,000 00 The total expenditure for the fiscal year

403,245 GO ended June 30, 1900, including canais in gen-

217124 0 ral, was as follows : on construction & en-

1,027,041 92 largement $2,639,564.93, & $71 i,6oo.o6 for
846,72,18 repairs. reîîewals, & operation, a total for the

1,678,195 72 yaO$ 3 ,3 5164.99. The total net revenue
1, 26.ç, 705 87 yero
1,247,215 93 collected for the fiscal year was $322,642.86,

8î1,394 07 a decrease compared with the previolîs year
1.229,88.5 10 Of $46,401.52. The net canai toils were
1,310,049 10

834,74.5 49 $272,533.82, a decrease Of $49,751-3o. The
4 16 955 3;o total expenditure on canal staff & mainten-

- 3.21,.20 78 ance, repairs & renewais for the year wvas

725.720 35 $71 î,6oo.o6, an increase Of $78,2844.5, & tlhe
total nîet receipts amounting as above, to

e$20.202,312 51 $322,642.86, the amount of expenditure in ex-

cess of receipts was $388,957.20, compared

1,525,250 GO with an excess expenditîîre the previous year

.01"500,000 00 Of $264,271- 23.
________- The total traffic throtîgh the several canais

$23.227.,562 51 of the Dominion for the season of 1899

n25,000,000 GO amounted to 6.225,924 tons, a decrease of
__ 391,551 tons compared with the previous year.

.$48.227.562 5i This includes 3,006,664 tons passing through

$2,394,000, the Sauît Ste. Marie Canal, whiclî is free of

-the railway toîl. On the Welland Canal 789,770 tons of

ch bas been freight were moved, a decrease Of 350,307 ; Of
on which in- wvhich 4

6
2,.123 were agricultural products, a

o0 $î 19,700 a decrease Of 269,947, & 103,589 produce of the

a year pay- forest ; 637,268 passed eastward & 152,502

st Ry. Com- westward ; 769,618 were through freight, of

ý9,15s now, for which 622,104 passed eastward. 0f this

,ooo granted through freight Canadian vesseis carried
,y. Co., in set- 309,546 tons, a decrease Of 740, & U-.S. vessels

-i the Govern- 460,072 tons, a decrease Of 350O,372. The

of a link of total freight passed eastward & westward

igby, has, in through this canal from U.S. ports to U.S.

n this state- ports was 360,529 tons, a decrease of 127,010
ted, as tînder tons compared with the year 1898. The

,Goveroment qîîantity of grain passed dowîî the Welland &

iwas handed tlhe St. Lawrence canais to Montreai was

st was charg- 332,746 tons, a decrease of 186,786 compared

with the previous year : of this 48,828 were

entered into îranshipped at Ogdensburg, as agaitist 40,-
257 transhipped in 1898. The further quan-

negan Falls tity of 39,545 tons of grain passed down the

1Montcalm St. Lawrence canais, only, to Montreai, mak-

1900. ing the total 372,291 tons. The rate of tol

Il or Rathbun on grain for passage through the Welland

900. (giving free passage through the St. Law-

Port Hawý%kes- rence canais) was îoc. a ton.

?L. 15, 1900. On the St. Lawrence canais 1,349,093 tons

Aberta Rail- of freight were moved, a decrease Of 9o,o41î

ston, Aberta, of which 6o9,454 were east bound through

freight, & 29,810 west botînd throtîgh freight;

-Farnham to 811î,616 were agricultural products, 380,127

nules, Oct. 31, merchandise, & 81,951I forest products. Two

cargoes of grain, aggregating 55 tons, were

.rgeover taken down direct to Montreal through the

ooo0, Oct. 4, Welland & St. Lawrence canais.
On the Ottawa river canais the total quan-

over St. Law- tity of freight moved was 520,105 tons, a de-

O,000, Nov. crease of 29,981, of which 507,722 were pro.

duce of the forest. On the Chamblv Canal

tawa & Gatin- 362,635 tons were moved, an increase' of 91,.

tawa between 299, of which 218,977 were produce of the

,ooo, NOV. 26, forest. On the Rideau Canal 69,905 tons

were carried, an increase Of 15,409 ; 37,1î89

being the product of the forcst. On the St.
Peters Canal 7o,804 tons were carried, an

increase of 6,314, of which ýo,6
6 6 were mier-

chandise. On the Murray Canal 16,788 tons
passed, an increase of 1,245, & ,65 i of this
were the produce of the forest. On the Trent
Valley Canal 40,160 tons werc rnoved, of
wvhich 38,135 were product of thc forest.

On the Saulit Ste. Marie Canal the total
movement of freight was 3,006,664 tons, be-
ing a decrease Of 4 8,6 2 3 , carried in 3,769 Ves-
sels, the number of lockages being 2,6i0.

0f wheat 12,7,S9,3i 8 bish., & of other grain
1,737,9,S6 bush. were carried ; 1,078,668 bar-
reis of flour. ,680,064 tons of' iron ore & 7,-

927,000 t. b.rn., of luinher ;aIl these itemns
except lumber show a considerable decrease.
The total traffic at this point, accommodated
by the two canais, the Canadian & U. S.,
amounted to 25,218,803 tons, an increase of
4,019,365, carried in 20,249 vessels, a decrease
of 2,516. The total quantity of wheat car-
ried was 5 8, 3 01,682 bush., an increase Of 4,
138,322, &-of other grain 30,079,806, an ini-

crease Of 3,940,689. 0f luinber the total was
1,032,602,000 ft., b.m., an increase Of 133,-
814,420.

As having an interesting bearing on the
question of canal versus railway transport of
grain from the West, it may be noted that
whereas grain & peas passed down to Mont-
real through the Welland & St. Lawrence
canais to the extent Of 332,746 tons, a de-
crease of 186,786 over the previous year, the
quantity carried to Montreal via the C.P. &
G.T. railways' amounted to 209,170 tons, a
decrease of 84,22 1. Ini addition, during the
past two seasons, a new system of grain traf-
fie has corne into operation, froni Depot Har-
bor on Georgian Bay, over the Canada At-
lantic Ry. to Coteau Landing at the head of
the Soulanges Canai, thence by barge to
Montreal. In the season of 1898, the total
freight carried by this route to Montreai was
263,735 tons, of which 226,406 were grain.
In the season of 1899 309,573 tons were car-
ried, of which 259,531 were grain ; going
through the Beauharnois Canai, the Soulanges
not then being opened. 0f the grain s0 car-
ried in 1898 59,063 tons were wheat & 149, 169
corn, & in 1899 66,635 were wheat & 174,932
corn. The quantity of grain carried to tide-
water on the New York State canais was 4 16, -
700 tons, a decrease Of 42,701, while the quan-
tity carried by the railways of the State to
tide-water amounted to 4,642,9,i2 tons, a de-
crease Of 728,548. 0f the total east & west
bound freight carried by the canais of the
State of New York (the Erie, the Champlain,
the Back River, the Cayuga & Senseca k the
Oswego), & the competing railways (the New
York Central & the Erie) respectively (anîount-
ing in 1899 to 51,702,761 tons-greater by
2,391,731 than in 1898), the proportion car-
ried hy the canais lias fallen steadily from 68.9

%in 18.59 & 47-0%/ in 1869 to 6.8% in 1898 &
7.2% in 1809. These canais carried in 1899
3,686,0o51 tons : 1,692,972 were through
froight from Lake Erie to New York, & of
this quantity 1, 165,217 went eastward.

On the opening of navigation in the spring
of îgoo, hy means of the enlarged canai sys-
tenis & the intermediate water ways (though
not fully completed), passage to vessels draw-

1ing 14 f t. of water from Lake Superior to the
head of ocean navigation at Montreal was af-
forded. The extent of the improved facilities

0of communication so obtained, & their valuse
to commnercial interests may be understood
from the fact that in place of the old limil of
lock dimensions, viz., iength, 200 ft. ; width,
45 ft. ; depth of water on the sis, 9 ft. ; the
eniarged locks are 270 ft. in iength, 45 ft. in
width, with 14 ft. of water on sis, accommno-

1dating vessels 255 ft. long & 44 ft. wide. As
-an index to the carrying power of the new

canal works, it may be observed that a typi-
i cal vessel, the propeller Aragon, whose length

is 247 ft. & width 42.6 ft., has passed through
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INDEPENDENT ORDER 0F FORESTERS.
THE BEST FRATERNAL BENEFIT SOCIETY IN EXISTENCE.

Coat to Join the 10OF. The Members, the Benofits, and Their Assurance
(For $1,000 Mortuary Beieflt.) (For mors than $1,000 Mort. Beneft.) At 3 ist D.oember Bach Year.

Initiation fee (minimum)..... $ oo Cost to take $2000o Mort. Benefit. .$6 oco
Certificate féee...................... o $3,000 7 0 upu et
Registration féee................. 1 $4,000 9 00ar Total Benefits Total Sups Dat

Meia Eaiato ee..... 5 500 00 Ya.Membership. Pald. Surplus. per RLate

Sick benefits, when required, cost __________________________ Capita. per 1,000.

Toa mnmu ot 450Iexr.1881 1,019 8 1,300 00 $ ,568 55 $ 4 48 4.50

Benefits given by the 10OF. 1882 1,134 12,058 86 2,967 93 2 61 11.00

,.-h lrur eei f$o,$,,e -1 a,0 r 1M 2,1 9,49368 10,857 65 4 91 4.73

2.-ATlotadrmnentDbliýnfit of $ oo $1.000, ç,OOO. $3.00 $4.000oor1884 2,558 13,914 31 23,081 85 9 01 4.23

poic.AiTo xtal n Promanrtent DlablltyofBenefit ofone-aCof e aueot 1885 3,642 26,576 99 29,802 42 8 l18 7.76

policy. g Bwith onisin o exemption fromfute payment o f premiums ordout1ue.M 5,804 28,499 82 53,981 28 9 30 4.86

3 .AnOI Ae enli onisinofeemtin ro pymn o pemum ad 1887 7,811 59,014 67 81,384 41 10 44 5.78
payable ftr ge70 1888 11,800 89,018 16 117,821 96 9 98 6.43

4 .- An Old Age Dsabllty Benefit ot one-tenth of face value of policy abl 1889 17,349 116,787 82 188,130 36 10 84 5.85
yearly for ten years, on being declared totally and permanently disabled by infirmi- 1890 24,604 11846~ 79 283,967 20 Il 54 5.18
ties of age after the seventieth irthday. 1891 32,303 261.436 21 408,798 20 12 65 6.40

j.-An Old Age Pension payable during disability, which may be taken as a sub- 18 43,024 344,748 82 580,597 85 13 49 6.25
sthute for the Old Age Disability Benefit.

6.-Free fledlcal Attendance by Court Physician where flot dispensed with by 1893 54484 392,185 93 858,857 89 15 76 5.47

Cor ylw;also trained nurses in certain cases. 1894 7 0055 511,162 30 1,187,225 il 16 94 5.47

7 .-A SlCk Benefît Of *3 to *S5 per week, suject to provisions of the Constitution 1895 102,838 682,0,189 1 ,505,73438 1980 5.67

and Laws of the Order; optional, and when taken cosis extra. 1897 102,63885,9192156 2,5158,48432 8 1905 5.56

8.-A Burlal Benefît (if $ ioo at death of a Pensioner.187 2465 9,250 2588278 052 .6

9.APnriBn flto 5 tdaho ebrerle nSc n ue 1898 144,000 1,176,125 14 3,186,370 36 22 12 5.67

B.-A fu epral enft o$0a et fa ebrerle n ikadFnr 18W9 163,610 1.'430,'200 33 3,778,543 58 '23 099 6.30

P $ca n rtenlPiiee f h or om 1900 180,717 1,543,498 il 4,483,359 07 24 81 6.30

For Further Information Respecting this Great Fraternai Benefit Society, Apply to

Oronhyatekha, M.D., S.C.R., Toronto, Ont. John A. McGillivray, K.C., S.S., Toronto, Ont.
James Marshall, 24 Charing Cross, London, Eng. A. E. Stevenson, 431 E. Sixty-Third St., Chicago, Ill.

Or Any Offcor or Memer of the Order.
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the enlarged Welland Canal, drawing 14 ft.
of water & carrying 2,212 tons of corn. The
through route between Montreal & Port Ar-c
thur at the head of Lake Superior, now open 1
for a 14 ft. navigation, comprises 73 miles of1
canal & 965 miles of river & lake waters, a t
total of 1,038 miles. To Duluth, the total dis-
tance is 1,162 miles. The approaches to the t
canals & the channel through the intermediate 1
river reachesare well defined & are lighted with1
gas buoys, rendering their navigation by î
night as well as by day feasible & safe. In i
the case of the Soulanges Canal, the canal isi
well lighted throughout by electricity, a sys-1
tem which will be extended to other canals
before long.

With the more intimate knowledge of the
new channel through the St. Lawrence now
possessed by the river pilots, full advantage
will, no doubt, be taken of the improved facili-
ties afforded by the enlargement works ; &
this great water highway fron the west will
realize the aims of its projectors & con-
structors in giving rise to the establishment of
lines of deep draught vessels on the route,
with the beneficial result of a vast impetus to
the trade & commerce of the country. Al-
ready, indications of movement on all sides
promise the early & rapid delevopment of the
new era of progress, not only in the direction
of the production & transport of crude mate-
rials, ores, grain, coal & lumber, but in the
enormous expansion of manufactures & indus-
tries on the shores of the great lakes & their
connecting rivers, notably the iron & steel &
ship building industries, to all of which the
ability to employ vessels earrying 3,000 tons
of freight direct to the seaboard & Europe,
which Canada has now afforded, must inevit-
ably prove a great stimulant. The growth of
the main centres of production & collection on
the lakes as shown by the last U.S. census
of i9oo is sufficient indication of the pro-
digious vitality of the region. Since 189o

Buffalo has increased 37% to a population of

352,000. Cleveland, the great ship building
centre, 46% to 382,000. Toledo, 61% to 132,-

ooo. Detroit, 38% to 286,ooo. Milwaukee,

39,% to 28,000, & Chicago, 54% to 1,699,ooo.
To this has to be added the fact that during
the fiscal year ended June 30, 1899, vessels
were built on the great lakes to the extent of
a total gross tonnage of 183,317, of which

139,765 tons were steam vessels. In the pre-
vious year this total amounted to 190,743 tons,
& the total for the past i i, 1889 to 1899 in-
clusive, to 816,297 tons.

Though, naturally, not marked in equal de-
gree, the tendency to a similar industrial de-
velopment on the Canadian side is very evi-
dent, especially so at Sault Ste. Marie, where,
in addition to the existing important pulp &
paper mills, the establishment of large iron &
steel works is in prqgress. At Collingwood,
also, & Kingston like works are projected,
while at Depot Harbor, on Georgian Bay, a
system of wharfs & elevators has been con-
structed for the accommodation of the grain
trade. The very extensive harbor improve-
ment works at Montreal, with the system of
wharfs & elevators in that connection will
naturally tend to attract traffic down the
canals to that port. The improvements at
Port Colborne, the Lake Erie entrance of the
Welland Canal, are in progress. They com-
prise the deepening of the approaches to the
canal to 22 ft., & the construction of two
docks, with piers 200 ft. wide, upon which
grain elevators will be erected to transfer
grain to the 14 ft. draught canal boats when
required. The deepening of the approaches
to the Sault Ste. Marie Canal, at present lim-
ited to accommodating vessels of 17>4 ft.
draught, so as to give a depth of 22 ft., thus
enabling the canal works to be utilized to
their full extent (which is the same as the
U.S. canal on the other side of the river), will
probably be carried out next year.

The construction of the new works for the

improvement & extension of the Trent Canal
system is proceeding. When the present
contracts are completed a 6 ft. navigation will
be afforded from Lake Simcoe to Heely's
Falls, a distance of about 160 miles, leaving
the portion between Heely's Falls & the Bay
of Quinté, Lake Ontario, & the portion from
the head of Lake Simcoe to Georgian Bay,
Lake Huron, still to be dealt with. A question
has, however, arisen as to the expediency of
adopting Port Hope as the Lake Ontario ter-
minus instead of Trenton, & a survey has been
made with a view to ascertaining the feasi-
bility & cost of that route. The letting of the
contract for the Trenton-Frankford section
has, meantime, been postponed.

During 1899&1i9 oo,under special appropria-
tions voted by Parliament, surveys have been
conducted on the upper River Ottawa with a
view to ascertaining the feasibility & probable
cost of constructing a canal system which
will give a 14 ft. navigation from Georgian
Bay down that river to Montreal, a scheme
proposed many years ago & lately revived
by private parties with considerable energy.
It appears to be clearly established that
such a series of works can be built at rea-
sonable cost, which would attain the end de-
sired.

St. John's, NfId., Electric Railway.

By R. F. Markill.

Newfoundland abounds with small & large
fresh-water ponds, many of which are so
situated that, with very little expense, they
can be turned into valuable sources of power.
About eight miles from St. John's, high in the
hills which form the rugged coast line of the
island, are a number of these ponds, empty-
ing into the sea at a small fishing village
called Petty Harbor, & here it is that R. G.
Reid, of Montreal, the proprietor of the New-
foundland Ry., has built the power-house for
the electric transmission plant that, on May
1, 19o0, began to supply energy for the oper-
ation of the St. John's Electric Ry.

At present only two lakes have been
dammed, one having an area of 25,000,000

sq. ft. & the other i,ooo,ooo sq. ft., making a
total of 26,ooo,ooo sq. ft. Besides these two
reservoirs now in use, there are t wo others
within close proximity having areas of 9,ooo,-
000 & 31,000,000 sq. ft., respectively. Adam

& gate are at the mouth of the larger lake to
regulate the flow of water, as is required, so
that there may be no waste.

From the mouth of the smaller lake a
wooden flume 3,468 ft. in length, carried
along the side of the hili, conducts the water
to a point 187 ft. above the power-house. It
is constructed of native spruce 8 ft. x 8 ft.
framed timbers on 3 fi. centers, planked on
the bottom with 2Y2 in. & sides 2 in. The
flume practically ends in a rock tunnel 368 ft.
long, cemented at the junction. Not any
lining is used inside, the rock being sufficient-
ly water tight. At the other end are located
the pen-stock & gate. From here a pipe 318
ft. long, 6 ft. 6 ins. in diameter, brings the
water into the power-house below. This
pipe is made of steel plates q of an in. thick,
anchored to 22 concrete pillars, embedded in
solid rock. Two anchor bolts 5 ft. long,
riveted to the sides of the pipe, run through
the basin & are bolted to timbers at the back.

The generating station is 138 ft. long by 24
ft. wide, constructed of native blue stone,
with wooden roof covered with sheet iron,
cemented floor, & well lighted by large win-
dows. Only two generators & one water-
wheel have been installed, but everything is
ready for placing another wheel of the same
capacity & also two more electrical units.
The wheel is of the turbine type, having a
rated capacity of 1,868 h.p. when operating
under a head of 187 ft. The wheel is regu-

lated by an electrical governor. On the
shaft is a 9 -ton fly-wheel, made up of sheet
steel plates, bolted together & turned in a
lathe. Two Westinghouse generators are
directly connected to the water-wheel, one on
either side. They are rated at 6oo kilowatts
each, revolving armature, 3-phase type, run-
ning at 237 revolutions a minute, & delivering
5oo volts at 6o periods a second. Two ex-
citers furnish the field current for generators
& lights for the station. They are directly
connected to a 50 h.p. turbine, one on either
side of the wheel, arranged in the same man-
ner as generators. They have a capacity of
15 kilowatts each, 4 pole, rio volts, 605
revolutions a minute.

The switch-board is the ordinary Westing-
house type, consisting of 4 white marble
panels, 2 for the generators & 2 for the ex-
citers, with the usual number of ammeters,
Niagara-type wattmeters, volt-meters & a
Mershon compensator for loss on the line.
The current is conducted from the switch-
board to the primary side of the step-up
transformers on twelve 5oo,oo circular mil
lead-covered tables. On each transformer is
mounted a Westinghouse 5oo-ampere quick
break switch for the purpose of opening the
primary side if necessary. Three Westing-
house transformers of 4oo kilowatts each, oil
cooled, raise the voltage to 15,ooo evoltsfor
transmission. They are connected in delta.
From the secondary side the current goes
through 6 high tension pole switches & cir-
cuit breakers to the bus-bars & thence to the
pole switches connected to the une circuits.
The Worts lightning arrester is used. These
are installed in loft at the end of the building
over the high-tension switches.

Current is brought into St. John's over two
pole lines, in order to insure against interrup-
tion of the service. The poles are about 125
ft. apart; three wires of no. 5 B. & S. medium
drawn on each line, Locke three petticoat
glass insulators & locust wood pins, boiled in
paraffine wax, are used, as they are believed
to give best results where there is so much
fog & rain. There is one cross-arm on each
pole, with a pin at either end & a pin in the
top of the pole, thus forming an equilateral
triangle. The wires are not spiraled. . A
telephone line connects the generating station
with the sub-station, wires being transposed
every 4 poles.

The sub-station is at the west end of the
city, just beside the dry dock. In appear-
ance it very much resembles the power-house,
being constructed of the same material & hav-
ing a concrete floor, etc. The dimensions are
9o by 30 ft. Line wires enter the end of the
building through high tension pole switches
similar to the one in generating station, thence
to the high-tension bus-bars & distributing
switches to four roo-kilowatt Westinghouse
oil-cooled transformers for 2 rotary convert-
ers. The transformers are connected Scott
system, giving a 2 phase current at 400 volts.
The sub-station also contains four i5o kilo-
watt transformers, giving 2-phase currents at
2,040 volts, used for city circuits. The high-
tension switches are pole-switches, with fuses,
each having a marble slab with an air gap of

3 ins. between slabs & a shield of asbestos 38
by 30 ins. Two rotary converters are at pres-
ent installed, but foundations are ready for 2

more. These converters are rated at 200

kilowatts each, speed 720 revolutions, &.500
volts for street railway circuits. The switch-
board is of white marble, 9 panels in all, 4 of
which are used for the rotary converters & i for
railway feeders, the remaining 4 for light &
power, 2 panels for each. Ali station appli-
ances are of standard Westinghouse types of
latest forms. The remaining interesting fea-
ture of the sub-station is that the Manhattan
series alternating enclosed arc system will be
installed immediately for the street lighting.
This will necessitate the addition of one more
panel to the switchboard.
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The rolling stock of the St. John's Electric
Ry. consists of 6 cars, 32 ft. long, equippedl
witb Westinghouse " 12a "3o h.p., series-
parallel, 38 controllers. Four of the cars are
double-enders. Two sweepers are provided
for the winter season. The track is narrow
gauge, to be iin keeping with the Newfound-
land Ry., which lias a gauge Of 32 ft. Five
miles of 50-lb. T. rails have been laid & cars
are running over them every day ; also, 5,700
ft. Of 83 -1b. girder rails on the principal street,
which at present is being paved. The trolley
wire is no. o & susj)ended from poies on either
side of the street. Rails are bonded in the
usual wvay & cross-bonded every 400 ft., no. o
bonds used for 5 o-lb, rails & oo for 83 -1b. A
number of very steel) grades are encounitered,
one short grade Of 14%~, and several Of 7 &
8",. Two or three curves Of 4 5 -ft. radius are
also met with. Ascan be imagined, the cars,
motors & trucks have had a severe test, but
notwithstanding that they have stood it ad-
mnirably.

The city has a population Of 3i,000,of which
the majority are initerested ini the fishing in-
dustry. Quite a lot of manufacturing is done,
& as coal is very expensive there is a good
demand for electric power.

C. H. Massv is Consulting Engineer. W.
A. McKay is Superintendent & Electrical En-
girleer, & F. H. Wing is Electrical Enigineer
in charge of the generating station at Petty
Harbor; whilc R. F. Markill is iin charge of
the sub-station.

Grain Recelved at Lake Huron Ports.

Collectors of Custonis report (lie grain re-
ceived by %vater at the foIlowing ports dîîring
1900 as follows-

Bushels.
At Depot Hlarbor, from Chicago............ i1,oio,643

D)uluth ....... ........ ,305,371
Fort William .... 7,6,3ýj13

Total ...... .... ............ ..... 13.392,327

At Midland, fronm Chicago ............... 4,742,147
Duluth .................... 2,229048

Milwauîkee ............ 1.46o,6>6
Fort William .... ......... 1783,040

Total .............. .......... . . 214z,841
At Sarnia, from Chicazo ........ . 2. 36680

l)îluih .. . .. .. . . 997,204
i'ort Villiaîîî... ... ........ 423.195

Total .... .............. ....... 3,0)57.079

At Goderich. fronm Chicago.......... ....... 604,02,5
Dl)uth...... ......... .. iji. o6
Fort Villiarn ............. 9111199

Total.........................1. 666,330-,

At Owen Sound, fromn Chicago.............. 78,179
D)uluth .... .......... 97,0('o
Firt William ... .... 1,04,637

Total ................ ...... ... i, î8,8i6
At Colingwood, from Duluth............... 153108

Fort Williain.... 297,674

Total.... .................... .. 450,782

Liverpool Ilarine Electric Rallway.

There bas recentlv been installed in Liver-
pool, N.S., an electric marine raiiway of quite
a novel character. The equipment consists
of a 30 11-P- induction motor, the motor shaft
being geared to a heavy worm sbaft & wheel ;
the worm wheel shaft carnies a pinion wheel
whichi gears into another large wheel, on the
shaft of which is placed a large heavysprocket
wheel ; over this sprocket wheel the heavy
2 in. chain meshes into heavy sprocket teeth.
This chain hauls the vessel up on a cradle
over a track projecting out into the River
Mersev to a distance Of 500 ft., on a grade
of 'ý in. to the foot. The track & cradle are
buiît in a very solid & substantial mianner,
being constructed of heavy pine timbers. On
J an. i i the first vesse] was hauled up & lower-
ed down again, ail the apparatus & gear
working in an entirely satisfactory miannier.

Liverpool possessed the first marine rail-

way in the Maritime Provinces, the motive
power used being horses. t formerly took
from 4 to 5 bours to haul up a vessel, whereas
the saîie work is now performied in 20 Min-
idtes. This raiiway is, without doubt, the first
one in America, & probably the first one of its
kind in the worid to which electrical energy
bas been appiied as the motive power.-Elec-
trical News.

Rome wiil soon be connected with Paris b>'
a telephone fine. The work bias been in pro-
gress for many months, & the Italian govern-
ment bias completed the installation of the
wires on the Italian slope of the Alps. The
Frenchx goveinmnent is at work on the line on
its side, & it is thought that communication
betweeiîthie two cities will be accomplished
during the stimimer.

ENAMELED IRON PLATES
For Moors, etc., in Stations, Steamships, Ferries, Hiotels,

Offices, etc., carried in Stock for Prompt Deiivery.
Any of these Plates can be shipped on the day an order is received.

~{SMOKNQ HOMý STICK NO BILLS
Size 23 x 3ý inches. Oblong, fancy

ends, white ground, blue letters, lined Size 18 x 3ý inches. Oblong, square
& tipped: ends, white ground, blue letters, lined &
Agfent'à Office. Waiting Room. tipped.
Express Offlice. Generai Waiting Room. Furnî.hed Apartments. Stick no Bis.reight Office. Ladies' Waiting Room.
Generai Offices. Men's Waiting Room. Piease Shut the Door.
Private Office. Dining Room
Ticket Office. Lunch Room.
Teiegraph Office. Restaurant.I
Battage Room. Ladies' Toilet. V
Smoking Room. lIen'. Toliet. I
Smoking Prohibited. No Admittance. pusU LL__Trespaasers Prosecuted.

~ifl flh5TTAL 'I~\ Oval, size 2 x 3 inches, white ground,

Push, Pull, as above.

Size io x 2ý2 inches. Oblong, oval Oblong, square ends, size 3 x 1i,/2
ends, white ground, blue letters, lined inches, white grouind, bine letters, tip-
& tipped, hollowed : ped, lettered Push, Pull, as above.

Bagrg Room. PMe. Perpendicular, square ends, size 12
Offce. eo. No Admittance. x 3 inches, white ground, blue letters,
Refreshments. No Road. lined & tipped, lettered perpendicularly,
Exit. Boarding HMouse. Push, Pull.
P'ire escape. Private Board.
Lavatory. Dressmaking. Oblong, square ends, size 12 x 3Ladies. Fresh to Day. nhswht rudbleetr,Women. Tees. Provided. ineswhegrud bIeltrs
Gentlemen. Piesse Shut the Gate. lined and tipped, lettered hîorizontally,

Si ze 14 x 3 inches. Oblong, oval ends, PuhPl.
white ground, blue letters, lined and Oblong. fancy ends, size 3 x19
tipped. inches, whîite ground, blue letters,

No Admittance. lined and tipped, lettered Push, Pull.

FrtemENAMELED MRON SUGNS.
For tean &Electric Railways, Steainship, Express, Telegraph, Telephone

&Advertising Purposes, of every description, size & color, made to* order.

J Signs; Ageney, Office, Store, Wagon, Cart
Adverttalng Signa; Street Nanies&

Nuitîbers; Door Nunibera.

These signs last practically for ever, they neyer fade or tarnish, they are
ever bright and attractive, they are absolutelv impervious to heat or cold, they
are the only signs that will withstand the effects of weather in ail climates.

For Prices, Illustrated Catalogues, etc., address

THE ACTON BURROWS OOMPANY,
29 Melinda Street, - Tor'onto, Canada.
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Acident Insurance
Travers' Insurance Co. ..... MontreS!.

Aeratod Waters
E. L. Drewry .................... Winnipeg.

Air Brakes " Fitting
Westinghouse Mfg. Coe......Hamiton, Ont.

B. L- Drewry................... Winnipeg.

Rice Lewis & Son......... ...... Toronto.

YJames Hutton,& Co........... Montreal.
Rhodes, Curry & Coe....... .AXmherst, N.S.

Rice Lewis & Son ... »............... Toronto.

S Ianket. a lkdding
The Hudson's Say Companiy...............

3100k h Taekie
Rice Lewis & Son.................. Toronto

Bo4at Fttingu &H fardW&re
Rice 1eWm & Son.................. Toronto.

Mica Boiler Covering Ce ........... Montreal.

~. Posoe Iron Works................ Toronto.

Rice Lewis & Smn..................'oronto.
Brake Shoes,

F.l. ce............. ... Montres!.

PrkIge Numberi
Y Acton Burrows Ce .......... Toronto.

Itice Lewis & Son ................. Toronto.

'ý,;bè udson's Bay Company................

Rhodes, Curry & Ce ........... Amherst, N.S.

lâhoite Curry & Ce ........... Amert, N.S

Rhoes, Curry & Ce ........... Amherst, N.S.

*&oïe Lewis & son ................ Trno
~ CroesAnus, Top Plns h Bide 1Bloeka

ThoPIrtbrook Bo, Ce ..... ».......Toronto.

nhe Hudson's Bay Company................
cou

Aton Burrows Ce ................ Tronto.

»opr Signe
Acton Burrows Ce ............... .Toronto.

O»rff ckwNs
The Uuidson's Bay Company...............

~strie car >Route Signa
Aten Burrews Ce .................. Toronto.
ecreTrucks

Baldwin Locomotive Works.. Philadephia, Pa.
»ece4 Iron Signe

44.4on Burrows Ce.............-.Toronto.
B gleStationary & Marine

FosnIron Worka ................ Toronto.
UMxaeving

Acton Burrowa Ce ........... Tronto.
Toronto EngravingC.. .... Tono

ECxpress Office Signes
Acton Burrow CD .......... ...... Tronto.

Page Wire FtàneeCo..... Walkrlleont.
V.rry signe

Aton Burros Co-..........Toronto.

lice Lewis 8LSont ................. Toronto.
the udsn'.Day ennany..............

Ria ewsSon ................. Toonto.

Norihey Manufacturing Co .......... Toronto.

Page Wwre Pence CeWatkrviUo. Ont.
tA.euea Supplie

The lladson's Bay Comipany ................ .
4q1Min ievators

john S. Metcalfs c4ý....... Cicago.II

The Hudson's Bay Cepn... ........
tsfTones

JActon Burrows Ce ................. Toroto.

A1I.IN,.3 & f ý ýAýMuldiKMu siu... o Àtý AM mi.Ah. -

Bfaud h Puah Cars
F. E. Caine ..................... Montres!.

Hardware
Rice Lewis & Son ................ .Toronto.
The Hudson's DayCenipany............ ....

Noah L Piper & Sons .............. Toronto.

Rice Lewis& Son................ .Toronto.-
Rinstrationa

Actes Burrews Ce.............. Toronto.

Iron
Rice Lewvis & Son ............ ...... Toronto.

Acton Burrews Ce ..... .......... Toronto.

Japens
MIccask.li, Dougal & Ce ........... Metreal.

La rBeer, "e
ER. L. Drewry.................... Winnipeg.

lampa h làaterna
Thse Hudsen's Bay Company............
Rice Lewis & Son.......... .... .. To ne
Noah L. Piper & Sons............. Torpnto.

launches
Poison Iron Worka........ ...... Troante.

Life nuac
Independent Order ef Foresters...Toronto.
Travers' Insurance Ce............ Montres!.

Linoleum and Floor Cgveringe
Thse Hudson'* Day Company. ..............

Locomotives(CosnpressedAir>
Baldwin Locomotive Worke. .PIsi!delphia, Ps.

Locomotives (EleetrIe)
Baldwin Locomotive Wora. .Philephia. Pa.

Loco0motives (stesm
Baldwin Locomotive oril.Philadplpbia,Pa
Richmond Locomotive & Matdm nn

Werks............. Riaxhmond, va.
Loeoinotives (lack)

Baldwin Locomotive Worhs. .Phl!adelphlà.Ps.

lice Lewis & Son........ ........ .Ioronto.
Lumber

Thse Haliburton Lumber Comspany.. . Jorontoe

Matches
The Hud*snsBay Cempany.............

Miiepeet Nuombere
Acton Burrows Ce. ............ .. Toroto.

Thse Hud@snB ay Comnpany.............

Acton Burrows Ce................. Toronte.

Onakuin
Rice Lewis & Son ............ Toronto.
Thse Hud*snB ay Cempsny:..............

Galena Oit Ce ................ Franklin, Ps.
Thse Imperial Oit Conspany .................
Thse Queen City Ou Company......Tronto.
Signal Oil Conmpany ............ Franklin, Pa.

Onwie Signa
Acton Burrows Ce.... ,...........-Toronto.

Packing
Thse FairbakCe................. Montres!.

Pipe Covering
Mica Boiter Cevering e..... ote!

Thse Hudson's Bay Comspany.,.............
Pumeumatie Toois

F. B. Came........... ........ . .Mogtteat.
porter

9. L. Drewr.............inpg

Rice Le"i kSon......... ....... Tonto.

The Hunter, Rose Ceý........ Tcno
T'he Mai jobPrindng Company.. TIoronto.

lice Lewis 4 son............... Trto

james Cooper ........... Iote!
JGartitore........... . .,Toronto.

F9CU M ewis.&.So..............ooto

J-ce . wiGart r.......... Troto.

The Hud@snB ay Compansy......... .......

The Gurney Scale Company. ... Hamllt, Ont.

sesuaphore Arme
Acton Bmrrows Ce ................ Toronto.

Rice Lewis a&sn ................ .Toronto.

The Haliburton Lumber Comupany. Toronto.
ShiphUildors'Toe a hSupplies

Rice Lewis a son ................. Toronto.

Ships
PoIson Iron Works9................ Toronto.

Jaes Cooper..... Montreal,
Th udson'% Day Cempay

Rice Lewis & Son,........ ......... Tono
Signaiflouse Numbers

Acton Burrowa Ce ............... Toronto.

Noah L. Piper & Sons ............ Torot.

Actos Burrows Coe............. ... Toronto.

Rhodes, Curry st Ce ......... Amherst, N.S.
Spike.

ice Lewis & Son................. Toronto.
Ston Nainme signe

Acton Burrows Ceà................ Toronto.

Poison Iron Works ................ Toronto.
Steamboat Signa

Actons Durrows Ce ....... *......... Toronto.

Steam, Sheveia-
James CooPer ................. ... Montreat.

stemi
JaeHtoO& Co.................Montrea!.

Rie-e i S n.........I...Toronto.
tuei casting»

F. E. Cam ...................... Montreal

switoh Targets
Acton Surrows Ce .......... Toronto.

Switehes
P. E. Cam.. ........ Montres!
Canada Foondry .*.. Ce .... .. Toronto.

'Teiegiph Ofie Sig1»
Ac Burrows Co. ................ Toronto.

Teiophone Ofie sBig"s
Acton Burrows Ce ............... Toronto.

riinber
The Haliburton Lumber ConSpany.. .. .Toronto.

Tite
James Hutton & Ce ...... ......... Montres!.

Tobacco and Ci"»r
The ýHudon's Boy Comspany......... .......

ToIiet Paper
1The Hudaon's Bay Company ..............

TOoMS
lice Lewis & Son ........... ....... Toronto.

Tmoek Jaeks
Ouff Manufacturinig Ce.... Alegheny, Pa.

'A. . Nrtou.....0.......... Coaticook, Que.
Track Toois

F. E. Came...... ............- Montréal.
James Cooper .............. Montres!.

Rk ei &Sn........... .Toronto.
Tramway EqulpusentJ . J. Gartshore .................... Toronto.
Truoke

lice Lewis 8r Sons.......... ........ Toonto.
ViomCalps

W. H. Coddmngton...........RHamiton, Ont.
Va pishes

3ýCakILDeug"! & Ce ......... Montrea..

FpoiIré WerkS . -....... TorntQ.

ltioe Lewis & Son ............... Toonto.
Nosh ,.Pipte i&Sons .............. oretocb

Th etCity Oin Ce.............. Tronto.
ererMoss

Westinghoufe Mf. Ce ... Hmsilton, Ont

lames Coper...............M r.!
Lewip k on...............T te

Wiadw Blind
i~- l~~* ByCoepes..........i.

WIffl »ud Uquor
The Uudawg B ay Com»Any...... I.......

lice Lewis a son ........... ..... TSOnto0

Poison ran Works................. Toonto.
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TIRAOE OEPAIITMENT LANO- DEPARTIYIENT
IRE COMPANY RAS CEJIERAL -STOR~ES AT THE COMPANY 15 ENTITLED TO

BAEDSPRSx. ONL-TWEN TIETH OP THE

BATLFOD Fertile Bi of Manitoba
BISCOTASINGx

CALGARYANTH

FORT FRANCES DINORWIC >x Great NortbomWest of. Canada
GL.ENORA EDMONTON IN ALL AnOUT

KAMLOOPS FORT WILLIAM xM
LOWER FORT GARRY X7,000,00 ACIRES4

LETHBIRIDGE Te.CpllSo.0xteSa

MACLEOD
MATTAWA > Farmlng, StockuRgtlolng and Coal

PINCHER CREEIC MISSANABIE Xad nth onr
PORTAGE LA PRAIRIE ýNELSON Lnsl h onr

PORT SIMPSON, B.C. >4EPIGON '< Tby am e.ffér.4 F«rSae et JIODORATS PRICES ON EASY
PRINC~LBERTTERJS OF PAYIENT, aud vithout aàv

PRN<'A ETCONDMTONÉ P0F StTLBMENT
QUJAPr5LLU.

TESLIN QENL~ TOWN LOTS FOR SALE IN

TOUCHWOOD HILLS RAT PORTAGE x< WIZNWJPECG RAT PORTAGE ROSEMO9UNT

VANCOU VER SHOAL LAKE >< ORT QWAà?PPmjýIB MnTgONw

VERNON >1 PORTAGE LA PRAIRIE PORT WILLIAM

VICTORIA VICTORIA PRINCE ALHERT

WABIGOQN > pou0fMaad coate descrlptWeof .1Lemd& viliibc furu'labed

WHITZWOOD su pcatien t. the4

WINNIPEG' IUDSONS BAY COMPANY >
WINNIPEGOSIS i .ýý. Li me Sire«,, LONDON, EC.

YORKTON x
And te the Cemahm.

t Itendb" urcaute wSQ fi"at theseSt«« the BEST HIUDSON&S BAY-COMPANY
GOOST MODERATE PRICES, imported iect ,

frein ail the principa makta i the world.,, Wliiipeg, Cam"a
W WW


