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A New Ilethod of Rating and Loading
Engines in Freight Service.

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

The C.P.R. put in effect on Oct. 1 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

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 make 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

capacity car & the resulting greater
variation in the weight of ‘“contents,”
& consequently in the proportion ot
““tare’’ of cars, demonstrated:

1.—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-
ules of haulage capacity of locomo-
tives in freight train service show the
number of tons which each class ot
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 1
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 10-
wheel freight engines being termed
““ 100" engines; more powerful en-
gines ‘‘ 140%," *“150%,” etc.; lighter
engines ‘‘60%,” ¢ 65%,” etc. Five
per cent. of haulage capacity repre-
sents approximately a draw-bar pull of 1,000
Ibs. 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-
tionis 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 1 on page 67).

A dynamometer car was used to determine
the relative haulage capacity of the different
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G. A. SHARP,

Superintendent, Prince Edward Island Railway.

been compiled on the basis that empty cars
require 307, more power to haul them than the
same tonnage in loaded cars, the ** contents”’
of which weightwice 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,
~r both (having regard to the proportion of
‘‘tare”), is quite simple; the figures where the
‘‘contents” & ‘“tare’ tonnage lines meeton
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 goo tons over the ruling grade
on the section, the ‘“tare’” & *‘contents” of
sufficient cars to equal together about goo
tons are ascertained. It is found that the
“tare” is 400 tons & the ‘¢ contents” 500
tons ; opposite 4oo oun the scale of ‘‘tare”
tonnage at the base of the pyramid, & oppo-
site 500 on the scale of ‘‘contents’’ tonnage
on the side is found g945—45 tons too much
load for the engine, due to the large propor-
tionof *‘ tare.” If, however, the *‘ tare " had
been found to be 300 tons & the ¢ contents”
600 tons, or the ‘“tare’” 310 & 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 load for the
engine—the actual tonnage in the lat-
ter case being 60 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 ‘“‘actualtonnage.” 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
than with the ‘‘actual” 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 of larger capacity cars, fully or well
loaded (small proportion of ‘‘tare’),
to increase the tonnage of freight
trains. As the conditions change,
owing 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 cach section, & are
credited with what they do take. They are
only charged go? (‘‘ 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
& 887 (‘D" rating) on fast freight trains if
rail is bad or temperature between 10° above
to 20° below zero, & 887, (‘‘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 out 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. 1, 1900, in table 5 on
page 71) for the 24 hours ended midnight is
made up & sent the general superintendent by
first mail showing 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 schedule & class
of rating, should have been taken over that
ruling grade by the power on that day is cal-
culated, & 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 1st Vice-President
W. W. Wheatly presided. The reading of
the paper was followed by a very important
discussion.

The CHAIRMAN said :—There is probably no
subject in connection with freight transporta-
tion on our railways which in recent years has
excited more discussion & interest than the
matter of rating freight 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 have a discussion this even-
ing without it being necessary for me to call
upon members by name. As no one has been
selected to open the discussion, the field is
free for any one who chooses to speak first.

A. E. MITCHELL—I notice that the author
has mentioned the old method without stating
what it was. T would be glad if he would tell
us what his old method was when 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 all. Will 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 to talk about it. But
there are one or two points I would like more
information on as regards this chart. It
strikes me that the chart provides fora reduc-
tion on the ratio of 13 to 10 of loads against
empties regardless of the number of empties
you have on the train. In other words, if you
are pulling up a grade go ft. to the mile, it is
more easy to handle the full rating of empties
than it would be if you are undertaking to
pull them up a grade of 45 ft., by reason of
the length of train & gradient resistance. So
that it struck me that the longer the train or
the greater the tonnage assigned a train, the
greater should be reduction for empties
hauled. Another question that I wished to
ask is what provision is made for busy tracks?
For instance, on a portion of our line we have
20 first-class trains in each 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 it is going to utilize that
track with freight trains the greater portion
of the time. Another feature that struck me
was in the testing arrangements. If on a
favorable day, with an engine that the master
mechanic knew was good, & a choice engi-
neer, good fuel, favorable conditions, he
hauled 1,000 tons, what reduction from that
was arbitrarily made in rating the engines to
insure 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 enginemen & fire-
men are pressed into service that are not as
competent as the average run of enginemen
& firemen that are utilized in testing ? It ap-
pears to me there is as much danger in under-
taking to rate.your engines too high & as
much money lost in overtime as in underesti-
mating them a little, especially on busy pieces
of track where you have a heavy passenger
service & a heavy high-class freight service.

F. F. GAINES—As | 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 that may come up,
& I would like to know what provision would
be made for it. For instance, I have here a
record of two different trains, both handled
by the same engine; one was made up of
100,000 lbs. capacity cars. the other was of
old-style 60,000 Ibs. capacity cars. The tare
in the 100,000 Ibs. car train was 676 tons ; the
net tonnage was 1,824 & the gross tonnage
2,500. With the 60,000 1bs. carsthe tare was
619, the net 1,381, & the gross tonnage 2,000.
By comparing those figures, the net tonnage
of the 100,000 lbs. cars is 24.2% greater than
the 60,000 lbs. cars. The gross tonnage is
207, greater in those 100,000 1bs. cars than in
the 60,000 1bs. What kind of provision would
be made for cases of thatkind? Weall have
more classes of cars than one on our roads.
It takes more power to haul 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 think it would perhaps
facilitate the discussion if Mr. Tait were per-
mitted now to reply to the questions that have
been asked & the points that have been raised
& also to elaborate slightly upon the paper.

Mr. Tart —This paper is, as you will have
seen, only a brief description of a method of
rating & loading engines which we have had
in effect since Oct. 1. Prior to that date we
had about the same system of rating engines
for the different weather & other conditions
as we have now, but we were loading them
then on what I have called the ‘“ actual ton-
nage basis ; that is, the actual weight only
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was counted, whether a car was loaded with
only one ton or to its full capacity. The only
exception was in the case of an entirely empty
car, to 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 goo tons over a grade, that meant g9oo
tons in loaded cars, whether loaded light or to
their full capacity. This, I think, answers
Mr. Mitchell's inquiry

The comparison between our old & our new
system might be summed up in a question.
When you say that an engine will take goo
tons over a certain grade, what kind of tons
do you mean? Do you mean 2 to 1 tons;
that is, 2 tons of contents to 1 of tare? Or
do you mean 3 to 1 or 1to 1? 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 1. Each car with contents will
weigh 3o tons, & 30 cars will make the
goo tons. Now convert the beef into grain,
in cars of 30 tons capacity. We still have the
car weighing, say, 15 tons, but we have 3o
tons of a load in each car, or 2 to 1. Each
car with contents will weigh 45 tons, & we
will get our 9oo tons in 20 cars instead of in
go cars. Which will pull the easier? The
beef or the grain, each weighing goo tons?
There can be no question about that. Any
engineman will tell you he would prefer to
pull the grain (the 2 to 1 train). What does
this mean? It means that if the engine can
take goo tons in the beef train (1 to 1), it can

by reason of the smaller percentage of tare
take 4 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 I advance is this, that
the haulage capacity 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

HAULAGE CAPACITY (IN T

ONS) OF LOCOMOTIVES ON

TABLE 1.—-HAVELOCK SECTION.

FREIGHT TRAINS THE TARE WEIGHT OF WHICH I8 33}, OF THE GROS8 WEIGHT BEHIND THE TENDER.

EAST BOUND.

From | 153 % 145 ‘ 140 ‘ 120 ' 115 ' 110 105 100 95 90 } 85 ’ 80 t 70 65 ’ 60 I 55 I 50 ‘ % ENag. Cap.
Havelock .............. 1968 1865 1800 1543 1479 1415 1350 1286 1221 1157 1092 1028 900 836 772 707 643
Central Ontario Jct ... 1241 1176 1135 973 932 892 851 811 770 730 689 649 568 527 487 446 406
Tweed ................. 1063 1008 973 834 799 765 730 6% 625 591 556 486 452 417 383 348 Controlling Grade.
Kaladar......... 1143 1083 1046 896 859 822 784 747 710 672 635 598 523 486 448 411 374
Mountain Grove 1175 1114 1075 922 883 845 808 768 730 691 653 614 538 499 461 422 334
Sharbot Lake .. 1063 1008 973 834 9 65 30 695 660 625 591 556 436 452 417 338 348 Oontrolling Grade.
Maberley 1273 1206 1165 998 957 915 874 832 790 749 707 666 582 541 499 458 416
Perth 1405 1331 1285 1102 1056 1010 964 918 872 826 780 734 643 597 551 505 459
WEST BOUND.
Smith's Falls .......... 1633 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 889 852 815 778 741 704 667 630 593 519 482 445 408 371
Sharbot Lake.......... 1189 1127 1088 932 894 855 816 T 138 699 661 622 544 505 466 427 389
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 965 912 858 750 697 643 590 536
Hungerford 1461 1385 1337 1146 1098 1051 1003 955 907 860 812 764 669 621 573 525 478
Twoed........ 995 943 910 780 748 5 683 650 617 58 558 520 455 423 390 358 325 Comtrolling Grade.
oo, 1120 1061 1025 878 842 805 769 732 695 659 622 586 512 476 439 402 366
I van hoe. 1031 977 944 809 775 741 708 674 640 607 578 539 472 438 404 371 337
1163 1102 1064 912 874 836 798 760 728 68, 646 608 532 L9L 456 418 380
Central Ontario Jet.. 1224 1160 1120 960 920 880 840 800 760 720 630 640 560 520 480 440 400
TABLE 2.—INDEX TO HAULAGE CAPACITY AND DESCRIPTION OF LOCOMOTIVES.
TYPE OF LOCOMOTIVE AND INDIVIDUAL NUMBERS.
IS . TOTAL.
5% EIGHT WHEEL COUPLED SIX WHEEL COUPLED FOUR WHEEL COUPLED SWITCHERS
o i
5 %‘ CONSOLID ATION TEN WHEELERS MOGUL | ATLANTIC EIGHT WHEELERS S8IX WHEEL
ao - Road|Switch
Simple} Compound Simple Compound| Simple [Compound Simple Simple
153 | 732738
145 | 739740
140 | 316320 ... 3
120 | N231& .. 12
5 | 497498 | 4 15
.| 493/496, 534/540. .. .
.| 542,550, 585/602. ...
009613 615/638. ...
435/442, 457/458. ...
..1 465/479, 551/561 . ..
.................. 563, 565,579, 603/6{77
£ 1 D P 456,459, .. .0 e e - R T2 5 1
R L N P M. &A.24|............ 5372 B3 A DO 5
(1 I I ISR IRV PR P (R 300/311,395/400. ......coi it 73, 101/110, 152/155 { 18 15
T T S I LR LT ST PN .1170/172, 174, 360, 371/373, 379/391, 393/3%4. ........ 117.119 (4 Wheel).| 23 3
65 oo e 1/6, 20/44, 66, 74/87, 90, 93, 95, 97/99, 120,121
123/143, 173, 175/11 229, 234/237, 239,
271/282, 297, /353, 355/338
361/365, 368, 374/378 302, 525527, ML.& A.
D | D DT 5
L [ 45/53, 62/64, 67/71, 88/89, 91/92, 94, 96, 143/145
147/148, 177'179 184, 5/257,
260, 262 270, 998, 359, 366/367, 369/370,
508/:)10. 515/517 528,330, ...t e e s 63
£ 57 U DU DD P P P O 186/188 191/193, 240/241, 244/249, 345, 350, 511/513, 2
30 | ... O PP PR 17, 100, 157, 159, 507, 514, 518, M. & A. 11, 13/15, "
t 18,25, 26. ... e
) | Total Locomotives, 723. 674 49
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TWENTIETH ANNUAL STATEMENT

OF THE

EAmericgd;,lgy’ NORTH AMER[CAN LlFE

Soli

 Content ASSURANCE COMPANY

Head Office :—112-118 King Street West, TORONTO

&

For the Year Ended December 31st, 1900

Dec. 30, 1899. To net Ledger Assers. ... ... s $3,336,710 21
RECEIPTS

Dec. 31, 1900. To Cash for Premiums. ... ... i $822,929 oo
¢ ¢ To Cash Income on Investments, etc.. ... .o o e 183,041 55

~ 1,005,970 55

$34,342,680 76

DISBURSEMENTS

Dec. 31, 1g00. By Payment for Death Claims, Profits,etc.......oooooiiiiiiiiici $304,679 33

¢ ¢ By all other Payments.....................o0. T 261,493 35
————— 560,172 68
$3,773,508 08

ASSETS
Dec. 31, 1900, By MOrtgages, @LC. .o ut i ettt ettt e e $1,282,389 92
¢ Debentures (mirket value $730,100 47). ..o vt i i e 729,813 10
« Stocks and Bonds (market value $1,031,680 00).. ..... ... il 1,013,779 96
“ Real Estate, including Company's building .. ... o oo iiioin oo 389,751 79
“ Loans on Policies,etc..... ..... ... a0 e e e 239,719 38
“ Loans on Stocks (nearly alloncall). ... ... 91,580 00
¢ Cashin Banksandon hand.... ... . . i i i 26,473 93
$3.773,308 08
¢ Interests and rents due and accrued. ..o i 40,681 59
$3.977,263 83
LIABILITIES

Dec. 31, 1900. To Guarantee Fund. ... ... ... ... .o i $ 60,000 oo

¢ Assurance and Annuity Reserve Fund.ooooo oo 3,302,709 00

‘¢ Death Losses awaiting proofs, etc........ e e e e e 54,362 44
———— 3477,07% 44
NOU SUPPIUS ... oottt it e e e e $5600,192 39

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

The financial position of the Company is unexcelled—its percentage of net surplus to liabilities exceeds that
of any other Home Company.

New Insurance issued during 1900.. .. ... i $4,153,150 oo
Exceeding the best previous year (except one) in the history of the Company.
Insurance in force at end of 19oo (net).............. e e e e 24,883,061 oo

PRESIDENT

JOHN L. BLAIKIE

VICE-PRESIDENTS
HON. G. W. ALLAN HON. SIR WILLIAM R. MEREDITH, K.C.
DIRECTORS
HON. SENATOR GOWAN, K.C., LL.D., C.M.G. E. GURNEY, Esq. L. W. SMITH, Esq., K.C., D.C.L.
J. K. OSBORNE, Esq. D. McCRAE, Esq., Guelph.
MANAGING-DIRECTOR
WM. McCABE, LL.B., F.LLA, F.S.S.
SECRETARY MEDICAL DIRECTOR

L. GOLDMAN, A.LA, JAMES THORBURN, M.D., Edin.

The Report containing the proceedings of the Annual Meeting, held on January joth last, showing marked proofs of the con-
tinued progress and solid position of the Company will be sent to policyholders. Pamphlets explanatory of the attractive invest-
ment of plans of the Company, and a copy of the annual report, showing its unexcelled financial position, will be furnished on
application to the Head Office or any of the Company’s agencies. *
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not fair, as will be readily understood from the
beef & grain train illustration. For the same
reason, this uniform percentage of tare should
be used in testing the resistance of different
grades. Schedules of loads for engines should
therefore be based on trains having a uniform
percentage of tare. This is what we have
done. We adopted the 2 to 1 basis, because
we have a large number of cars which weigh
about 15 tons, & have a capacity of 3o tons,
orzto 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 some other railways may
be such that they should adopt, for instance,
a 3 to1 basis. Ifso, they can make up their
schedule of loads & compile their charts on
that basis.

The second proposition is, that having de-
termined the haulage capacity of engines with
trains having this uniform percentage of tare,

that then there should be some method of de-
termining the comparative resistance of every
train, & that engines should be loaded accord-
ingly. This is accomplished by the chart,
which is compiled on the basis that 307 more
power is required to move the same tonnage
in empties than in loaded cars, loaded 2 to 1.
This 30% is a point which I anticipated 1
would hear about, & in reference to it I have
to say that this method of rating & loading
engines is in use as yet only on our Eastern

TABLE 3.

INDEX TO HAULAGE CAPACITY AND DESCRIPTION OF LOCOMOTIVES.

NUMBER. S CAPACITY, CLASS. NUMBER. JCAPACITY. CLASS. NUMBER. 7ZCAPACITY. CLASS. I NUMBER. . /ZCAPACITY. CLASS.
M&A 11 5 8 W, 159 507, 8 W,8 321/335 1157 6 WS 308 51V 607, 8 W,8
1315 51 L 170/172 70 ‘ 336341 120 . 511 513 55 “
1718 50 “ 173 65 “ 342/344 140 ‘ 514 50 i
[T 83 MoGrr,S 174 7 - 345 55 8 W.S 515 517 60 s
2526 50 8 W.s 175176 65 “ 350 35 “ 3518 5 d
R 1] 65 ‘o 177179 60 “ 351/353 65 " 520 55 “
16 65 “ 184 60 e 355/358 65 o 521524 85 “
17 3 N 186,188 55 “ 354 60 e 525/527 65 “
20 44 63 t 191,193 35 ‘ 360 70 ‘ 5238 60 v
45 53 60 . 194199 120 10 W.C 361, 65 “ 530 60 .
62 64 60 - 200002 120 10 WS 366367 60 ¢« 532 105 10 W,
66 65 ‘ 203 208 110 * 5 65 e 533 105 10 W,C
67 71 0] b 209,211 90 ATL,C 369370 60 - 334/540 100 10 W.S
72 N 6 W.S 212:223 110 10 W.S 371373 70 “ 541 100 10 W,
73 80 ‘ 224 227 110 10 W,C 374/378 65 o 542550 100 10 S
7187 (153 8 W.S 229 65 8 W.s 379,391 70 “ 551/361 95 ‘e
8889 60 t . 230 233 60 “ 392 65 v 52 95 10 W,C -
90 65 o 234237 65 ‘« 393,394 70 “ 3 95 10 W,S
91.92 69 s 238 60 o 395,400 80 “ 564 95 10 W,C
93 65 “ 239 65 o 401106 100 CoN,S 565/579 95 10 WS
94 69 ¢ 210 241 35 ¢ 408:434 100 MoGUL,S 580,584 120 6 W,S
95 65 “ 244 249 35 ‘o 435442 95 10 W.5 585 62 100 10 W,
L 60 “ 255,257 60 o 443,455 100 MoGUL.S 603,607 95 -
4799 65 “ 60 ¢ 56 9 10 W.S 608 100 10 W,C
100 30 ‘ 262 267 60 ‘« 457,458 95 o 609,613 100 10 W.8
101 110 80 6 W.S 269,270 60 o 59 9% v 614 120 6 WS
117 119 Nt 4 W, S 271 282 65 “ 460464 100 MogrL,S 615/638 100 10 WS
120121 65 8 WS 235 297 65 “ 465,479 95 10 W,8 639/640 100 10 W,C
123 142 65 e 298 60 - 480,492 105 10 W,C 644668 105 “
143 145 60 e 299 65 b 493,496 100 10 W8 669 731 145 Con,C
147 148 60 N 300.311 80 “o 497/498 115 CoON,S 732/738 153 CoN,S
152 155 8) 6 WS 312 315 120 CoN,S 499,504 115 CoN,C 739,740 145 o
157 50 8 W.3 316.320 140 ‘“ 507 50 8 W.S 741786 145 Con,C
NOTE.—
8 W —Fourdriving wheels, coupled with four-wheel truck. ATL—Four driving wheels, coupled with four-wheel truck and one pair idlers
4 W - . “ switcher. under firebox.
6 W _Six ‘e . “ . CoN—Eight driving wheels, coupled with two-wheel truck.
Mouci— ‘o “ . with two-wheel truck. S ~Single expansion or ** simple.”
0w — © “ . * four . C —Double expansion or ** compound.”

TABLE 4—RATINGS AND RULES FOR LOADING LOCOMOTIVES IN FREIGHT SERVICE.

Bad Rail or Temperature

Temperature Colder Than

Conditions Ordinary 10° Above to 20° Below Zcro 20" Below Zero
. Ordinary X Ordinary | . Fast Ordinary Fast
Class of Rating Freight Trains Freigh%} Trains Freightc Trains | Frelgh})’l‘mms Frcigh%‘ Trains | Freight Trains
A : G
Reductions % A % A 7 4
From Schedule Loads NIL 10 7 12 12 15

Such regular trains as may be so designated by Superintendents, and any train with ten or more cars of live stock, provisions and perishab es will be rated

i

as * FasT FREIGHT TRAINS.

Superintendents may, in special cases other than those provided for herein, authorize a special rating.
The loads for engines during snow and wind storms will be determined at time according to conditions.

In making dedur tions for ** Temperature " or ** Bad

Where tare is not stencilled on cars the following estimated weights will be used :—

Tons.
28 Feet Box........ e 10
30 “ BoxorStock . ... 1
33 :: :: :: ......... [P 13
3o e e NI
33 ‘¢ Palace Horse ............... 14
so o e 19
35 ‘“ Refrigerators, Pass ............ 20
33 ¢ ¢ ¢ Frt ... ... 18
33 ¢ Ventilator ............... . ... 13
40 ¢ Furniture ........... . .. ... 15
45 ** ‘o feiacereauticatauann 19
28 ¢ Flats ... el 8
30 ¢ e 9
33 ‘: :‘ ........ e e 10
35 ¢ e 12
33 ¢ Coalo...........ooiiill 1]

Tons. Tons.
35 Feet Coal 30 Tons............... 15 Coaches, Wide........................ 48
3 g0 17 ¢ Narrow Vestibule..... ...... 38
Empty Oil Tank ....... e ve.. 15 ‘ Ordinary Platform ........... 28
Derrick and Tool, Ete ...... e 20 Colonist ..o 28
Flangers .... .......... . ... 15 Tourist ................ e 30
Large Snow Plow .................. 50 “ Wide Vestibule .............. .. 37
Small ¢ e ... 25 Mailand Smoking...... ............... 25
Caboose........... ...l 14 Baggage and Smoking ................ 25
Official, Long ...... e 54 Box Baggage ...... P 17
¢ Short .......... e 36 BaggageLong........................ 30
Sleepers, Wide Vestibule ..... ........ 50 ¢ Short ......... ... ...l 22
“ Narrow ... ... ... ... 43 Baggage and Express, Long..... ... .. 30

¢ Ordinary Platform ........... 40 B ‘ Short .......... 22
Parlor, Wide Vestibule ................ 54 Mail and Express, Long................ 30
““  Narrow ...l 423 ¢ “ Short ........ e .. 22

‘“  Ordinary Platform ............. 40 Baggage, Mail and Express, Long. ... .. 30
Dining ...... ... il L. 45 s “ ¢ Short...... 22

1,000 to 2,000 pounds inclusive shall count as one ton, less than 1,000 pounds shall not count.

A Flanger working is to be rated at 100 tons.

The loads for locomotives may be exceeded up to 15 tons, if by doing so another loaded car may be taken.

The schedules of loads are for use with prescribed chart for calculating loads for locomotives accordin
tender and are based on trains of which the tare weight, including van, is 3347 of such gross weig!

Nore—Figures in italics in hauling capacity schedules are based on the trains passing the stations without stopping.

Rail ’ the probable conditions over ruling grade and not at starting point, must be considercd.

%%o proportion of tare to gross weight behind the
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Enameled Iron Station Names.

Guaranteed not to fade or in any way to perish from exposure.

As used on the Canadian Twenty-nine of these signs
Pacific & Canadian Northern supplied the C.P R Co. for

Railways. Sign 12 ins. high. 's Nest P R

Letters 9 ins. high. Length the Crow’s Nest Pass Ry.
according to number of let- averaged 6 ; ft. in length, the
ters in name. The sign longest being 11 ft. 2 ins. &

shown is 45 ins. long. the shortest 3 ft. 9 ins.

Style no. 1, White letters on blue ground.

Mr. Wm. Whyte, Manager of the Canadian Pacific Rallway Co.'s lines west of Fort William, writes,—‘‘ I have pleasure
in stating that I am very well satisfied with the enameled iron signs supplied by the Acton Burrows Co. for station names 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 to be impervious to the weather. They have a brighter & neater appearance & are very
much more satisfactory than painted wooden ones, & considering their lasting qualities will be found more economical.”

Mr. H. P. Timmerman, General Superintendent of the Atlantic Division of the Canadian Pacific Ry., writes,—* The
enameled iron 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.”

NIACARA FALLS
74-.19 MILES

Style no. 2, as used on the Grand Trunk Ry. System. Black letters on white ground. This sign is 14 ins. high by
7 tt. long. Length varies with number of letters in name of station.

%‘
% = ALTOONA ==

Style no. 3, as used on the Pennsylvania Railroad. White letters on black ground. This sign is 12 ins. high by
6 ft. long Length varies with number of letters in name of station.

ARARAAARRRRARAARRARRARARARARRAARARARARARARARAR BARARARRARAARRARARARARARRARAAARAAAANARARARARARARARARARAARRARANY

R e S O Rk

Style no. 4, as used on th: Northeastern Railway of Englsnd. Dark brown letters on light ground, framed in wood.
This signis 6 x 18 ft.

These signs have long been used on most European railways, & for a number of years on the Pennsylvania R.R., the New
York Central & Hudson River R.R., the Manhattan Elevated R.R., the Long Island R.R., & many 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 application.

The Acton Burrows Go., 29 Melinda Street, Toronto.

Importers of Enameled Iron Signs of the best English manufacture.
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lines, on which the controlling grades, except
in a few instances, are about 19, & as we de-
sired to avoid complicating the new method
at the outset, by having more than one chart,
we have as yet only putin use a chart com-
piled on this 307 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 1, 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. [Ithink
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 307 is too much on grades
heavier than 1%, & 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, & [ freely
admit that where trains are thick more ton-
nage can be moved with lighterloads & 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 [ 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 increase 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 ?

Pror. 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 little 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, & soon?” It seems to me
we need more of co-operation between the
civil department & the mechanical depart-
ment & the department that loads 60,000 lbs.
capacity cars with only 20,000 or 30,000 lbs.
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 100,000 lbs. capacity. They
have a rating for their consolidation & mogul
locomotives of 430 & 400 units each. Thatis,
about qo cars of about 100,000 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 150 miles, is
about 12 hours, & they maintain that speed
clear through. The work that they do with
pushing engines covers 277, 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 4o cars on behind
them & then give the engine a 10-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 hills, 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
goo & 1,000 tons. One month, I remember,
it was 949 tons. That includes everything
that goes over their lines behind 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 averagerate. 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 [ 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 gees
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
has 2,000 tons net behind the engine, the
average net tonnage would be 1,000, & that

DaiLy REPORT oF HAULAGE CAPACITY OF Locom

TABLE 5.—CANADIAN PACIFIC RAILWAY,

OTIVES AND TONNAGE OF FREIGHT TRAINS OVER RULING GRADES ON HAVELOCK SECTION, NOVEMBER

ST, 1900. DIRECTION OF BALANCE OF TONNAGE KAST.
LOCOMOTIVE. TONNAGE OVER RULING GRADE.
TRAIN. FROM TO %cheldule cl . }Ilﬂ'et 1Ecghocdule Total |Equival %‘;ﬁ REMARKS.
aulage 8,38 Of aulage Ca ] quivalent .
No Ca’Facity. Rating| city, Tons‘.)& Contents. | Tare. Actual. onnage.
'ons.
Havelock..|Smith's Falls| 707 1,008 “A” 1,008 532 416 948 998 6
L - “ 1739 1,008 “A” 1,008 400 513 913 1,008 6
“ “ 1725 1,008 “B” 908 382 464 846 922 5 Liva) stgce%&}nq T&
ron 8. el
L " *o1T2 1,008 “A” 1,008 427 487 % 1,004 5 &
“ . t 1705 1,008 “CA” 1.008 480 473 1,020 6.5
“ “ ¢ 709 1,008 “B” 908 297 513 810 918 5 Dress;sc} beef and
rovisions.
¢ - 1743 1,008 “A” 1,008 531 423 960 1,007 8.5 P
7,056 6,856 3,055 3,289 6,344 6.872 40

Percentage of Total Equivalent Tonnage taken to Nc;t 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 *
the section—a gain of 135 tons, or 19.3 tons per train.

" rating), of 6,209 tons—whereas under the new method tbey brought 6,344 tons through over

If the proportion of tare had been nne-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.



-
(&)

- THE RAILWAY AND SHIPPING WORLD.

[Mar., 1901.

continues in all the local freight trains. Of
course they are rather peculiarly situated.
They haul ore from Lake Erie to Pittsburgh,
& their net tonnage on leaving the lake is, of
course, very high. They carry about jo cars
with 50 tons in each car up from the lake, &
that helps matters. But they have a compa-
ratively light tonnage coming the other way
—a great many trains of empties, with abso-
lutely no paying tonnage inthem whatever, &
that in turn cuts down their rate.

J. M. DALy—I am afraid the transportation
men present will have to increase our tonnage
unless we get further facts on the conditions
that prevail on the Bessemer road. [ would
ask in regard to the question of the unit being
13 tons, what he would do in case he got a
car of merchandise, the car weighing 13 tons,
& there being 4 tons of merchandise in the
car? Would he give the engine credit for
the extra 4 tons? Or is that dropped en-
tirely unless it reaches more than half of the
unit or 6%, which 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 run of cars over the road to see how they
would average up, reckoning by units. They
jump to 32,000 lbs. for two units.  Anything
between 13,000 & 32,000 Ibs. they reckon as 2
units ; between 32,000 & 45,000 is 3 units ;
between 45,000 & 58,000 is 4 units ; between
58,000 & 71,000 is § units ; between 71,000 &
84,000 is 6 units ; between 84,000 & g7,0001is
7 units ; between 97,000 & 110,000 is 8 units ;
between 110,000 & 123,000 is 9 units, and
between 123,000 & 136,000 is 10 units. The
conductor or the yardmaster in making up his
train has his net tonnage & the tare weight
of his car. Of course that is added on his
waybill. He puts down his figure, 3or 5 or
10 units, or whatever it may be, to correspond

to that weight, & when it foots up so that he
has got 430 tons he stops, couples on his
engine & starts down the road. If there is a
pound more than 45,000, it is 4 units ; if it is
a pound less than that, it is 3 units. From
32,000 to 45,000 is 3 units. From 45,00 to
58,000 is 4 units. I will call attentionto the
fact that their points of division are about
half-way between the actual even multiples of
two consecutive units, For example, they
call 3 units from 32,000 to 45,000. Now, 3
units actual is 39,000, so that they can run
6,000 Ibs. over & 7,000 lbs. less on each side
of the actual division. Of course it is an
average method for rapid work in the yard,
& it answers their purpose perfectly. They
have no stalled trains & they haul a tremen-
dous traffic.

J. M. DaLy—We had a practical demon-
stration on tonnage during Oct., when our
mines were closed on a strike. Instead of haul-
ing 80,000 Ibs. of coal per car, with about 36,-
000 Ibs. of tare, we had to haul a lot of cot-
ton & hay, & light-loaded cars, & ouraverage
tons per train went off very materially, & it
showed there is nointelligent, fair & just com-
parison between one road & another, unless
they both handle the same commodities.
Consequently a road handling iron ore in
100,000-1bs. capacity cars, if they turned
around & hauled cotton with the same engines
I think their tonnage wculd be right down
along with the balance of us.

G. L. FOWLER—I will say the management
of that road acknowledged that. There is
probably no other road in the world that is
situated exactly as that is. They have this
tremendous traffic loaded on to them at one
end & absolutely nothing else to take care of,
coming that way. Going the other way they
have nothing in the world but coal & iron,
except, of course, the ordinary, little, light
traffic that comes from local conditions &

what is called local freight. There is no
other through traffic, & it is comparatively
easy for them. Itis given merely as an in-
stance of locomotive rating & of successful
operation under local conditions.

MR. EATON-—A vital feature in that is the
question whether all the traffic is balanced.
If balanced, they can avail themselves of
their heavy tonnage to greater advantage.
I want to ask another thing: Is it not true
that the Baltimore & Ohio had this system
of units of 13 tons, which they discarded
for a more accurate rating in actual tons ?

G. W. West—I would like to ask Mr.
Tait whether they have used the heavy ca-
pacity cars long enough to demonstrate
whether the conditions he mentioned in re-
gard to the beef & grain were actual or
imaginary ? Some tests that Mr. Daly &
myself have watched for a few days have
not demonstrated that to be a fact; that
the car construction had as much to do
with that as the loading. And then I ques-
tion whether the heavier capacity cars, when
they get down on their side bearings, will
be able to haul the tonnage load in a fewer
number of cars.

The CHAIRMAN—MTr. Sinclair, we would
be glad to hear from you, if you will favor
us.

A. SIncLAIR—There are so many practical
railway men here that you have not heard
from, that I think it is rather unfair for a theo-
retical man to get up & say anything about
this subject 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 that at first 1
was rather prejudiced againstit,as l have been
accustomed to the car rating; but it undoubt-
edly became a necessity with the great vari-
ation in the weight of carloads that have be-
come common of late years, & consequently
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Some are
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I became convinced that it was the right
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 accounts 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 seems (o have
many friends among trainmen, & I think
the reason of that has been that the tendency
of the new system has been to overload loco-
motives. Thereis a very important individ-
ual connected with terminals whois called the
yardmaster. That man wantsto get as many
cars out of his yard as possible, & he is very
often not very particular about the loading
he putson to a locomotive. A general super-
intendent of the railway who is opposed to this
system said to me one day that the difficulty
with the great mass of men is that they can-
not add figures. A yardmaster can put what-
ever he likes on to a train, & there are few
of them who would 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 system among
the trainmen, & has made them prejudiced
against it. | think that the system which
the C.P.R. has worked out & which we have
just heard described by Mr. Tait, is the fairest
of any that has been tried. It seems to meet
all the objections as far as possible. You
cannot establish any form of engine rating
without having injustice or inequalities, & that
seems toeven it up as fairly asany that [ have
read about. There is no doubt that the ton-
nage system has 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 system 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 of the systems
make no provision for difficult conditions, for
bad wind-storm days, slippery track, from
cold weather, & so on, & the consequence has
been that the engines were overloaded & a
great deal of delay consequently occurred. 1
noticed in that Southern Pacific system the
loads have increased 337, & it seems to me
that the delays had increased in about the
same proportion. Ithink 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 movement & 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 1omiles an
hour. I think that has 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 liketo ask Mr. West
if I understood him to say that he doubted
the economy ofthe large capacity cars.

G. W. WEsT—No, I did not say that. 1
asked Mr. Tait whether they had experience
enough 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 capacity cars—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 me whether the results were
not due to car construction more than to the
increased tonnage that he was able to get in
the less number of cars. I can understand
how 1,000 tons can be hauled in 10 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 50,000 Ibs. capacity cars are,
whether we will get the same 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 teo-day, there is no doubt that
they will stay up as long as the cars last. 1
referred once before to figures 1 had here.
In a test of 100,000 lbs. cars against 60,000
Ibs. 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 80,000 1bs.
capacity cars. I know these cars were two
years old.

F. F. GAINEs—I would like to say that we
have a lot of 80,000 Ibs. cars. There is a
little difference in favor of the 100,000 Ibs. but
not over 10 or 12%.

G. W. WEsST—There are several Erie men
here, & I know they have a system 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 1,000 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 dynamometer 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 has 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 979 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 cando. 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 hisdivision,& 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
itin 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 with the same motive power
than it did before such motive changes werc
incorporated. 1 cite, for instance, the cars
built, I believe, by the Pittsburgh, Bessemer
& Lake Erie R.R., I think, of a carrying
capacity of 100,000 Ibs., all of metal & im-
proved construction. [t is just 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 difficul-
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—Iet
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 has 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 4o-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 make 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 rule 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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say, 120 miles. We will assume that the
grades BC, D E & F G are all the same, say
1%, & that the balance of tonnage is east-
bound. If your engines are fully loaded over
the grade F to G, & fills out to their hauling
capacity with anything for the east offering at
G, or at stations between there & H, we have
done everything in the direction of fully load-
ing our engines that can be expected of us.
Now, if you will turn to table 1 (see page 67)
you will find a load sheet, eastbound & west-
bound, on a section or engine run, viz.: be-
tween Havelock & Smith's Falls —109 miles,
giving the load for each class of engine from
statien to station, at which the haulage capa-
city changes, in equivalent tons ; that is, for
a train of which the tare is 334%, two tons of
contents to one ton of tare. You will note
that eastbound there are two ruling grades ;
that is, there are two similar grades limiting
the tonnage which an engine can take through
over the section. The 1459 engines can, for
instance, take 1,008 equivalent tons over the
grade east from Tweed & east from Sharbot
Lake. We debit the superintendent for every
1457, engine run east on that section—with
1,008 equivalent tons, & we credit him with
what equivalent tonnage he does take over
the grade east from Sharbot Lake—the more
easterly controlling grade. Now turn to table
5. There is the performance eastbound, the
direction of the balance of tonnage, for one
day, Nov. 1, on this same section. [ invite
you to study this table—in connection with
engine load sheet—table 1—the rules —table
4, & the chart. You will note that we only

> FKast

debit the superintendent with the tonnage
which he should take over the controlling
grade at the reduced ratings authorized for
unfavorable weather & other conditions; for
instance, on a fast freight handled by a 135%
engine under ordinary weather conditions, we
charge him with 1,008 tons—the schedule load
—less 107, —B rating—this reduced tonnage
being necessary to enable him to make the
faster time required with this train. On this
day, Nov. 1, the power should have taken,
you will see, 6,856 equivalent tons eastbound
over the controlling grade between Havelock
& Smith's Falls. It did take 6,872, or a trifle
over 1007, & the officers of the transportation
department with this return before them know
that the power has on that section on that
day been used to the best possible advantage.
Such a return every day from every section
of the line enables us to closely supervise the
loading of our engines in freight train ser-
vice, & to know whether or not we are get-
ting all that we should out of our power.
Now I will answer Mr. Potter. What did
we gain by the new method on that day on
that section? Each of the 1457, engines under
the old ‘“actual ” tonnage system would have
been scheduled to take 913 tons, or, as ex-
plained in the note to table 5, a total of 6,209
tons. They did take under the new method
6,344 actual tons, a gain of 135 actual tons,
or 19.3 tons per train. In this case the gain
is not large, but I may say that we are show-
ing generally very satisfactory gains in the
tonnage taken in the direction of the balance
of the traffic due to this system—in Dec. cer-
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tainly over 57,—& we are having more satis-
factory service getting our trains over the
road, because engines are not overloaded,
especially on trains having a high percentage
of tare. If the schedule load on any grade is
too heavy for any class of engine we soon find
out by such engines doubling or being assist-
ed over that grade, which information must
be reported in the ‘* Remarks " column on the
daily performance return-—in which column
must also be reported the explanation why
any engine is light loaded over the control-
ling grade in the direction of the balance ot
tonnage.

Now, it may occur to you that we do not
know by this system whether our engines
after they are over the ruling grade are doing
what they should, that is, for example, lifting
cars from (sce the profile) G & stations east
of there to H. An engine can take larger
tonnage from G to H than'it can bring to G,
but we can & do check this by our daily per-
formance return.  If trains reaching G from
the west fail to lift cars from G & stations
east to H, how can these cars be moved? An
engine must be sent from H for that purpose.
The engine must return & must then, moving
as it then will be in the direction of the bal-
ance of tonnage, be reported on the daily
performance return, & whoever is in charge
of the train movement on this section will at
once be requested to explain why he failed to
lift these cars with the way-freight or other
eastbound trains.

We use two forms, as to which I desire to
make a few remarks for your better informa-
tion. One of them is the coal ticket. Coalis
very expensive with us, & we watch its con-
sumption very carefully. When an engineman
reaches the end of his run, having entered up
on this coal ticket how much coal he had on
the tender when he started & how much he
took on the trip, he estimates the quantity he
has left on the tender & enters this, also what
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he has consumed on the trip & the work his
engine has done, on this ticket. The ticket
is then handed in to the locomotive foreman,
& he then & there, not several days or weeks
after, but then & there takes up with the en-
gineman any excessive consumption of coal.

The other form is what we call the Con-
ductor’s Freight & Mixed Train Report, but
the conductor 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 outward 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
has been completed by the yard office there,
it is forwarded to the car accountant & be-
comes the basis for our train, car & tonnage
statistics.

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

1—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 uniform proportion of tare,
should be determined.

Thereby will we derive the benefit we should
from 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 come from Mon-
treal all the way to New York to present this
subject to us, & I am sure that we are all
duly grateful to you for your kindness.

T. Tart—It must be with some diffidence
that any railway man 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
method, 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
lines. 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 result of it, & I trust it has been. Ithank
you for your cordial reception & for your kind
vote of thanks.

—————

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

Gross earnings, working expenses, net
profits & increases or decreases over 1900,
from Jan. 1, 1901 :—

Increase or
Earnings. Expenses, Net Profits. Decrease.

Jan..$2,054,015.68 $1,405,819.23 $648,196.45 $43,373.16—

Mileage increased to 7,467.

Approximate earnings for Feb., $1,965,000 ;
increase over Feb., 1900, $12,000.

DULUTH, SOUTH SHORE & ATLANTIC.—
Approximate earnings for Feb., $166,064; de-
crease from 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, $78,990; deficit for the year,
$4,109. In 1899 was a surplus of §|4,057.

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

MiINERAL RANGE.—Approximate earnings
for Feb., $19,885; increase over Feb., 1900,
$6,319.

MINNEAPOLIS, ST. PauL & SauLT STE.
MARIE. — Approximate earnings 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 months to Dec. 31, $2,105,-
521, against $2,261,529.

. e

Canadian Pacific Railway Land Sales.

Acres. Amount.
1900 1901 1900 190t
Jan...... 311485 27,928 $100,857.85 $36.752.54
Feb, ....23.613 29,370 7577119 91,189,58
55:098 571298 $176,629.04  $127,042.12

——————— -

Grand Trunk Earnings, Expenses, &c.
The following statement of earnings, sup-
plied from the Montreal office, includes the
G. T. of Canada, the G.T. Western, & the
Detroit, Grand Haven & Milwaukee Rys.

19or. 19oo.  Increase. Decrease.
Jan. ... $2,225,878  $2,222,200 §$ 3,678
Feb. ...... 1,993:493  1,917:.348 76,145
$4.219,371  $4,139.548  $79,823

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

GRAND TRUNK RAILWAY.
Revenue statement for Jan., 19o1 :

1901. 1900. Increase. Decrease.
Gross receipts ....£370,200 £358,100 £12,100
orking expenses 259,100 257,200 1,900

Net profit. .. .£111,100 £100,900 £10,200
GRAND TRUNK WESTERN RAILWAY,
Revenue statement for Jan., 1901 :

. 1901, 1goo. Increase. Decrease.
Gross receipts, . ... £70,300  £87,300 £17,000
Working expenses 58,700 64,500 ... 5,800

Netprofit.. ... £11,600 £22,800 11,200
DETROIT, GRAND HAVEN AND MILWAUKEE,
Revenue statement for Jan,, 1901 :

1901, 19oo. Increase. Decrease.
Gross receipts..... £16,800 £15800 £1,000 U

Working expenses

12,400 13,000 PN
Net profit. .... £ 4,400 £2.800 £1,600
—_——

Government Railway Statistics.
The result of the operation of the Govern-
ment railways for the year ended June 3o,
1900, are stated as follows :—
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Gross earnings for two years :—

1898-99. 1899-1900.

$ cts. $ cts,
Intercolonial R 3,738,331 34| 4,552,071 71

indsor branc

42,474 03 47,351 43
P.E.I. Ry....... 165,012 03| 174,738 73
Total ..........oouen.... 3,945.817 40| 4,774,161 87

Gross working expenses, including rentals
of leased lines, for two years :—

1898-99. 1899-1900.

$ cts. $ cts.

Intercolonial Ry.............. 3,675,686 21| 4,431,404 69
Windsor branch.............. 12,873 og 12,891 56
PELRy.........eivee.. 218,053 o1| 220,931 81

Total .. ................. 3,906,612 31| 4,665,228 o6

Working expenses for two years :—
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A Tie Suit.—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.R. Equipment.—The Co.’s shops have
the following orders in hand :—g55 standard
3o-ton flat cars, 6 standard frnit 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 so-ton flat cars, 6
standard baggage & express cars 6o ft. long,
with standard steel platforms; 10 1st class
coaches 65 fl. long, equipped with C.P.R.
standard 6-wheel trucks, standard steel plat-
forms & Pullman wide vestibules, to be built
at Hochelaga car shops. The outlook is very
promising, & from present indications the
shops will be kept fully employed on new work
or spme time.
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In this table the minus mark (

appears after the name of a railway it signifies that itis an electric line.

Wh

) before figures in the net earnings column shows that
there was a deficit in the operations of the line to the extent of the figures given.

ere (E)

The numbers in

brackets-—thus (1)--after the name of a railway refer to notes alongside the table. The
British Yukon Ry. appears in the returns tor the first time.
— § [ 5
E s ) 8, P Qg
Gross Net o z Z ow= oLT=
Name of railway. Mileage. | ecarnings. earnings. | e Y e Z E
SE¥ & | 28
UL .Sl ER 53
ggx| &5 | &k
&9 = o]
E
$ cts. $ cts.| p.c. | Cents. |Cents.
Alberta Railway & Coal Co, 64.62 153,080 33 60,835 71 166| 350.78|211.37
Albert Southern (1).......... 19.00 1,203 00 - 244 50 83 21.48| 25.84
Atlantic & Lake Superior .. .. 98.00 27,668 88 1,087 75 104 42.96| 41.27
Bay of Quinte Ry. & Nav.

Coo (2)oviii e 64.82 199,313 91 96,658 53 194| 145.68| 75.03
Berlin & Waterloo (E)...... 3.00 11,869 94 1,112 48 110 16.31 14.78
British Yukon........... 64.75 301,191 64 201,421 13| 302| 1,023.13|338.91
Brockville, Westport & Sault

Ste. Marie..... .. ...... 45.00 33,106 70 4,947 18 118 99.67| 84.77
Buctouche & Moncton...... 32.00 15,460 20 — 2,402 49 87 74.30| 86.41
Calgary & Edmonton 3). 295.07 326,126 29 128,264 66 165/ 183.76/111.49
Canada Atlantic (4) . 456.80| 1,869,139 58 366,036 70 124) 115.64] 92.99
Canada Coals & Ry Co 12.00 20,436 o7 11,374 81 226 95.73| 42.44
Canada Eastern......... .... 136.00 137,696 59 38,069 16 138 72.25| 52.27
Canada Southern............ 382.19| 4,621,595 23 280,015 67 106 119.00|111.79
Canadian Northern (5)...... 216.70 183,473 8o 86,681 34| 189 243.44|128.43
Canadian Government Ry.'s—

Intercolonial (6) ..... ..... 1,300.94| 4,552,071 71 120,667 o2 103 83.16| 80.95

Prince Edward Island.... 210.00 174,738 83| -46,193 08 79 66.43| 83,99
Canadian Pacific (7)...... 6,873.00| 30,193,172 57| 12,443,284 17 170 162.64| 95.61
Caraquet.................... 68.00 19,860,79 517 75| 103|  47-17| 45-94
Carillon & Grenville.......... 13.00 1,707 42 - 1,993 33 46 28.45| 61.67
Central Ontario (8).......... 113.60 144,621 85 52,195 72 156 136.53| 87-26
Central of New Brunswick... 45.66 10,615 83 -9,881 o2 51 34.02| 65.69
Central of Nova Scotia (g). .. 74.00 53,439 47 12,298 42 129| 108.82] 83.7
Cumberland Ry. & Coal Co.. 32.00 119,439 46 64,847 68 219| 166.79| 76.23
Dominion Atlantic (10)...... 220,50 820,215 go 160,362 16 124| 156.02|125.52
Elgin & Havelock............ 28.00 8,160 97 -903 46 90 46.62| 51.79
Esquimalt & Nanaimo........ 78.00 183,860 go| - 22,765 17 89 71.85/ 80.75
Fredericton & St. Mary's Ry.

Bridge Co. (11)............ 1.33 5,292 36 3,836 331 363|.....-.doe
Galt, Preston & Hespeler (E). 9.00 20,307 34 6,242 93 144 25.23| 17.47
Grand Trunk (12) .... ..... 3,138.44] 20,430,166 68| 7,330,795 67 157| 123.90] 78.83
Great Northwest Central (13) 51.00 42,055 98 13,201 §7 146| 306.57|210.33
Gulf Shore.............. 16.78 1,857 32 849 83 184 61.99! 33.62
Halifax & Yarmouth (14).. 50.10 28,781 50 2,037 39 107 66.38| 61.68
Hamilton & Dundas (E)...... 7.25 22,548 18 7,413 461 148 28.90| 19.40
Hamilton, Grimsby & Beams- |

vile (E).... ... ool 23.00 47,164 89 22,887 89 194 19.98| 10.28
Hamilton Radial (E)......... 12.00 32,784 87 14,181 22 176 18.81] 10.67
Hampton & St. Martins. .. ... 2¢.00 9,685 67 —117 53 99 50.44| 51.05
Hereford................ .. 5330 47,450 25|  —23,387 48 67 §1.07| 76.24
Hull (E) ...l 13.63 64,954 64 31,993 11 197 17.96] 09.11
Irondale, Bancroft & Ottawa. 48.00 18,731 66 - 2,017 40 90 06.23| 06.90
Kaslo & Slocan ............. 31.80 49,314 96 12,363 26 133 192.17|143.99
Kent Northern (15).......... 34.00 10,898 75 3,133 75 140 59.34 42.27
Kingston & Pembroke....... 112.85 163,218 06 44,364 11 137 116.61| 84.91
L’Assomption ............... 3.00 1,164 42 —160 58 88 16.92| 19.25
Lake Erie & Detroit River (16) 179.72 418,081 84 136,610 87 149| 120.42| 81.07
Lotbini¢re & Mdgantic....... 30.34 13,458 05 1,895 24 116 90.33| 77.61
Manitoba & North-western(17) 252.60 349,082 53, 94,407 76 137/ 219.93|160.45
Massawippi Valley (18)..... .. 35.46 134,613 oz 40,559 61 143 82.48| 57.63
Metropolitan(E.)............ 28.00 49,543 13 26,081 10| 211 18.01] 8.53
Montfort & Gatineau Coloniz-

ation................ L 33.00 15,472 0§ - 930 57 94 30.04| 31.84
Montreal & Atlantic (19)...... 163.40 384,843 95 37,112 10| 110 87.28| 78.87
Montreal Terminal (E.) ...... 14.10 40,177 32 15,792 65| 165 17.27| 10.48
Montreal Park & Island (E.).. 40.88 118,892 22 46,586 g1 164 17.15| 10.43
Montreal Province Line...... 40.60| . 56,202 04 19,911 §0 155| 109.04] 70.41
Montreal & Vermont Jct.... .. 23.60 179,610 97 32,719 88 122] 1o4.12| 85.15
Nelson & Fort Sheppard..... 59.40 107,683 8o 43,020 26 167 194.58/116.84
New Brunswick & P.E.I. ... 36.00 21,155 44 8,445 78| 166 55.41| 33.29
Niagara, St. Catharines &

Toronto .................. 12.27 27,625 30 3,716 81 115 105.60 91.39
Niagara Falls Park & River

(E) v, 13.68 62,482 71 24,535 86 165 22.50| 13.66
Niagara Falls, Wesley Park &

Clifton (E.)e. oo oov oLt 3.00 4,089 35 4,089 35| ..o foee ]t
Northern Pacific & Manitoba. 316.07 391,947 40| - 185,578 21 68| 143.56/ 211.54
Nosbonsing & Nipissing.... .. 5-50 52,049 70 4,529 05 110l 369.14! 337.02

(1) The Atlantic & Lake Superior mileage
98, includes the Baie des Chaleurs, 98 miles,
the Great Eastern, 23 miles, & the Ottawa
Valley, 7 miles, the two latter not being under
traffic. The Baie des Chaleurs line was in
operation 8 months only.

(2) The Bay of Quinté’s mileage, 64.82, is
comprised of the Bay of Quinté, 4 miles & the
Kingston, Napanee & Western, 60.82.

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

(4) The Canada Atlantic mileage, 456.80,
includes two leased lines, the Central Coun-
ties, 37 miles, & the Pembroke Southern, 21.

(5) The Canadian Northern mileage is
comprised of the Lake Manitoba Ry. & Canal
Co.’s line, the Winnipeg Great Northern, the
Manitoba Southieastern & the Ontario & Rainy
River. The C.N.R. has running powers over
the C.P.R. between Portage la Prairie &
Gladstone Jct.

(6) The Intercolonial Ry. has running
powers over the G.T.R., Point Levis to Had-
low, 1.50 miles; Chaudiere Curve to Chau-
diere, 1.18 miles & Ste. Rosalie to Montreal,
37.62 miles ; total, 40.30 miles.

(7) 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. John
& Maine, 92.10; St. John Bridge & Ry. Ex-
tension, 2; St. Stephen & Milltown, 4.60 ;
Tobique Valley, 28 ; Cap de la Madeleine, 3;
Montreal & Lake Maskinonge, 11; Atlantic
& North-west, 201.40; Montreal & Ottawa,
93.90 ; Ontario & Quebec, 474.50; St. Law-
rence & Ottawa, 58.40; Credit Valley, 175.70;
Guelph Junction, 15; Toronto, Hamilton &
Buffalo, 1.70; Toronto, Grey & Bruce, 191.10;
West Ontario Pacific, 26.60; Manitoba South-
western Colonization, 214.40; Columbia &
Kootenay, 60.50; Nakusp & Slocan, 36.30;
Shuswap & Okanagan, 50.80; Columbia &
Western, 159.20.

(8) The Central Ontario mileage comprises
the C.O.R. 104 miles, & the Ontario, Belmont
& Northern, 9.60 miles.

(9) The Central of Nova Scotia has running
powers over the Dominion Atlantic for 33
miles.

(ro) The Dominion Atlantic mileage in-
cludes the Windsor & Annapolis, 87.50 miles ;
Cornwallis Valley, 14; Yarmouth & Anna-
polis 87 and Windsor branch of I.C.R., 32.
The D.A.R. has running powers over the
I.C.R. from Halifax to Windsor Jct., 14

(11) The Frederickton & St. Mary's Bridge
receipts consists of tolls on trains run by
Canada Eastern.

(12) The Grand Trunk mileage includes.—
G.T.R., 884.25 miles ; Great Western, 561.80;
Brantford, Norfolk & Port Burwell, 34.39;
Buffalo & Lake Huron, 161 ; G.T. Georgian
Bay & Lake Erie, 171 ; Owen Sound branch,
12.42 ; London, Huron & Bruce, 68; Water-
loo Jct., 10.25; South Norfolk, 17; Welling-
ton, Grey & Bruce, 168.13; Northern, 172.10;
North Simcoe, 33 ; Hamilton & Northwestern,
172 ; Northern & Pacific Jet., 111.37; Toronto
Belt Line, 12.79 ; Midland, 166 ; Grand Jct.,
85.21; Toronto & Nipissing, 83; Lake
Simcoe Jct., 26; Victoria, 53 ; Whitby, Port
Perry & Lindsay, 46 ; Jacques Cartier Union,
6.50; Montreal & Champlain Ject., 61.73;
Beauharnois Jct., 19.50.

(13) The Great North West Central Ry.
figures are from July 1, 1899 to April 5, 1900,
balance of year included in C.P.R.

(14) The Halifax & Yarmouth was formerly
the Coast Ry. of Nova Scotia.

(15) The Kent Northern includes the St.
Louis & Richibucto.

(16) The Lake Erie & Detroit River mile-
age includes the Erie & Huron, & the London
& Port Stanley, the latter 24 miles being
leased.

(17) The Manitoba & Northwestern Ry,

- miles.
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$ cts. $ cts.| p.c. | Cents. |Cents.
Nova Scotia Steel Co.’s Ry. .. 12.50 23,410 35 3,458 o4 1170 146.31) 124.70
Orford Mountain ............ 26.50 17,697 83 1,677 26 110 57.68| 52.21
Oshawa (E.)................ 8.02 33,477 14 13,173 24 164 68.84] 41.75
Ottawa & Gatineau.......... 56.50 73,199 52 20,092 11 138|  124.40| g9o.28
Ottawa & New York ........ 56.79 63,890 o4 - 3,058 55 95 73.18] 76.68
Phillipsburg Jct. & Quarry Co. 7.50 7,279 63 5,447 75! 397| 433-37|109.04
Pontiac Pacific Junction...... 70.60 46,105 08 - 1,797 10 96 94.91{ 98.67
Port Arthur, Duluth & Western
(20) oo 85.50 14,482 og - 3,866 42 79| 107.44136.12
Portage & North-western.. .. 29.23 2,084 81 -8,379 79 20 26.45| 132.79
Qu'Appelle, Long Lake & Sas- .
katchewan................ 253.96 100,702 68| - 14,776 56 871 154.07[176.67
Quebec Central (21).......... : 213.50 519,348 59 168,343 20 148 123.16| 83.24
Quebec & Lake St. John (22).. 297.00 339,285 52 95,457 88 139| 111.03| 79.79
Quebec, Montmorency & Char-
levoix............ooiiaL. 30.00 65,615 23 28,439 65 177| 1078.44| 61.10
Red Mountain............... 9.53 89,148 83 55,566 58| 206 593.89|223.71
Salisbury & Harvey.......... 45.00 24,533 26 - 411 00 98 87.09| 88.54
Shore Line, New Brunswick... 82.50 31,344 03 - 4,349 52 88 56.63( 64.48
Stanstead, Shefford & Cham-
bly. ... 43.00 70,253 87 14,049 40 125/ 108.11| 86.49
St. Clair Tunnel ......... .. 2.23 237,040 65 130,579 03 222 280.07|125.7
St. Lawrence & Adirondack
(23)ccceee o 33.00 189,403 74 106,470 o5 228 96.42| 42.22
Sydney & Louisburg ........ 48.96| 548,982 64 282,316 65/ 206 317.50|154.22
South Shore................. 54.50 54,528 53 16,351 43 143 82.92{ 58.06
Témiscouata................ 113.00 78,238 49 15,958 69 125 91.26| 72.64
Tilsonburg, Lake Erie& Pacific 20.00 11,122 30 3,293 30| 142 55.61| 39.14
Thousand Islands............ 4.33 23,273 11 9,994 83 175/ 117.00| 66.75
Toronto, Hamilton & Buffalo.. 83.94 391,461 64 140,737 5§ 156 141.56| 90.67
United Counties (24)......... 83.80 59,783 79 - 1,572 47 98 53-47| 54.88
Victoria & Sydney........... 16.26 17,920 97 - 141 87 99 73-93| 74.51
Total................ 17,656.80| 70,740,270 45| 23,040,471 83
figures are for 11 months to May 30, 1900, the Gates for Swing Bridges.

month of June being included in the C.P.R.

(18) The Massawippi Valley, operated by
the Boston & Maine R.R., has running powers
on the G.T.R. from Sherbrooke to Lennox-
ville, 2.95 miles.

(19) The Montreal & Atlantic, formerly the
Southeastern, mileage includes the Lake
Champlain & St. Lawrence, 60.70 miles. Both
are operated by the C.P.R.

(20) The Port Arthur, Duluth & Western
Ry. was sold to the Canadian Northern Ry.
in May, 1goo. The return for portion of year
prior to sale not having been received in time,
a proportion of traffic returned in 1899 has
been inserted for the period prior to sale.

(21) The Quebec Central has running
powers on the [.C.R., from Harlaka Jct. to
Levis, 5 miles.

(22) The Quebec & Lake St. John mileage
includes Q. & L.S.J.. 242; Great Northern,
St. Tite to St. Boniface, zo; & the Lower
Laurentian, Riviere a Pierre to St. Tite, 3s.
The Great Northern does not appear in the
returns, though it did in 1898-gq.

(23) The St. Lawrence & Adirondack Ry.
has running powers on the G.T.R., 13.20
miles & on the C.P.R., 8.70 miles.

(24) The United Counties Ry. has running
powers on the South Shore Ry., St Robert to
Sorel, 5 miles. Its mileage includes the U.C.,’
61 miles & the leased East Richelieu Valley,
22.80 miles. .

——

J. F. Dolan, recently transferred to Mon-
treal as City Passenger Agent of the R. &
O. Navigation Co., was, on leaving Toronto,
presented by the members of branch 15, C.-
M.B.A., with a mahogany music desk, in
token of their appreciation of his services as
President of the branch.

The illustration herewith shows one of a
set of gates which have been in operation
at the Burlington canal bridge at Hamil-
ton, for three seasons. The gates are
operated from the centre of the bridge by the
attendant who swings the bridge. The oper-
ator has absolute control of the traffic, as
each gate, or pair of gates at the ends of the
draw, is operated by separate levers. The

gates are on the approach to bridge at either

end, and being operated from centre of draw
the connection necessarily requires to be
broken each time the bridge is swung.  This
object is obtained by a very simple yet reli-
able clutch & receiver, which releases the
connection by a trip, & allows the rod to be
drawn back clear. This operation lowers the
gates, & the attendant has a clear bridge
with all traffic blocked at cither end. The
next move is to swing the bridge. An auto-
matic device—consisting of a straight lever,
the tail of which is moved aside by closing

the bridge, and is attached to rods and cranks
leading to lock which is operated by a very
powerful spring, and engages the projecting
rod at end of gate the moment bridge starts
to open—immediately locks the gates down,
& they cannot be raised until the bridge is
swung back to its proper position for traffic.
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 boits. The gates, as will be seen,
block the entrance to the open draw, so that
not 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, ot
course, the raising & lowering of gates each
time. 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 mechanism being especially constructed
for the position by Hiram Piper.” Major Gray,
in charge of Dominion Public Works in
Ontario, endorses the gates very highly.

————

Hudson’s Bay Navigation.

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

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

The Pelican is all that an ordinary ocean-
going iron-built steamer is, with in addition a
sheathing of two thicknesses of solid oak
planks of 3 & 31 ins. respectively, & the
space just behind the bows is practically solid
wood to buffet the icebergs.  She is of 1, 130
tons displacement, has screw propeller, & is
of a beautiful model.

Doubtless when the whistle blows & this
stately ship steams into view at one or other
of the lonely ports of call on the desolate
shores of Labrador or Hudson’s Bay she will
be the object of much curiosity to the dusky
inhabitants. May she have along & prosper-
ous career, & as successfully combat the ob-
stacles of free navigation as she would cer-
tainly have done the enemies of the empire
before the H.M.S. had been replaced by the
monogram more familiar in the North, “ H.
B.C.,” cannot but be the wish of all who are
watching with interest the readjustment of the
Co.’s methods in keeping abreast of the times,
under the progressive management of Com-
missioner Chipman.

-

H. Foster Chaffee, on leaving Montreal re-
cently for Toronto to become Western Pas-
senger Agent of the R. & O. Navigation Co.,
was presented with an illuminated address
signed by a number of prominent citizens.
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RAILWAY APPOINTIENTS, ETC.

Central Vermont.—E, H. Fitzhugh, Vice-
President & General Manager, having resign-
ed toaccept a position with another company,
R. S. Logan has been elected Vice-President
& General Manager, with office at St. Al
bans, Vt. )

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

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

Grand Trunk.—]. E. Dalrymple has been
appointed Assistant to General Manager, vice
R. S. Logan, resigned to become Vice-Presi-
dent & General Manager of the Central Ver-
mont Ry.

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

at Windsor, Ont., with full charge of all
offices & men employed on the ferry steamers
Lansdowne, Great Western & Huron, plying
between Windsor, Ont., & Detroit.

Intercolonial,—D. Pottinger, General Man-
ager Government Railways, issued the follow-
ing circular Feb. 23:—E. G. Russell has been
appointed Manager of the Intercolonial Ry.
He will have charge of the mechanical depart-
ment, the station & train services, & the main-
tenance of way & works. His office & head-
quarters will be at Moncton. This will take
effect Feb. 25.

Minneapolis, St. Paul & Sault Ste. Marie.
—T. A. Foque, heretofore Assistant Mechan-
ical Superintendent, has been appointed
Mechanical Superintendent, succeeding E. A.
Williams, appointed Superintendent of Rolling
Stock for the C.P.R.

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

Richelieu & Ontario Navigation.—]J. A.
Villeneuve, heretofore Accountant & Treas-
urer, has been appointed Comptroller.

Mainly About People.

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

Sir Wm. Van Horne left Montreal Feb. 22
to spend some 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 Horne & R. B. Angus, of the
C.P.R.directorate, with others, have obtained
incorporation as the Canadian Salt Co., capi-
tal $800,000, chief place of business Montreal,
to mine, manufacture, purchase & sell salt,

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

Henry Rowand, son of the late Dr. Row-
and, of Quebec, & at one time in the head
offices of the C.P.R. at Montreal, was fatally
stabbed in East Kootenay about the middle
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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., & itis said that heis
not feeling any of the railway fever just now.
He visited Winnipeyg 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,
has 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, Ill. 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 of the 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 1880 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 1900 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. has
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 Regiment, 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. 1, 1890, Secretary to General
Manager Wabash Rd.; July 1, 1896, Secre-
tary to General ManagerG.T.R.; Jan. 1, 1901,
Assistant to General Manager G.T.R.; Jan.
9, 1901, Secretary Grand Trunk Western Ry.;
March 15, 1901, 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, IIl., 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 18go in
various capacities, & finally as correspond-
ence clerk. He left Montreal April 1, 1890,
& 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 1, 1899, he was appointed Division
Freight Agent, G.T.R. at Hamilton, Ont. On
Aug. 1,1899, he was appointed Division Freight
Agent G.T.R., at Detroit, also Manager of
the G.T. Despatch, a fast freight line operat-
ing over the G.T. Ry., West Shore Rd. &
Fitchburg Rd. On May 1, 1900, he was ap-
pointed General Freight Agent of the Cen-
tral Vermont Ry.

Pipestone branch has been carried forward
100 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, 1
believe, caused the postponing for some time
longer the erection of a splendid hotel in this
city.

%I‘he volume of traffic, 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, making but few stops, &
the other to accommodate local traffic.

Great progress, oo, has been made by the
Canadian Northern Ry. Co., which during 1goo
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 draw
span of 380 ft., to cross the Rainy River, &
tenders are likely to be called for ina 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
not less than 1,100 miles of railway in oper-
ation, thus bringing it into the rank of the
third railway in Canada. Itis pretty gener-
ally understood that a large portion of the
fine timber through which this road runs will
be brought into this city, & lumber mills
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

F. B. POLSON
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the Seine River, & the improved transporta-
tion facilities will be of great value, both in
shipping in machinery & exporting the pro-
duct of the mines.

Thus 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-
counting department, Roadmaster, Engineer,
Storekeeper & other officials 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 all modern improvements. In the
station grounds is a fountain erected & given
tothe people of Walkerville by Hiram Walker
& Sons, on the occasion of the Queen’s jubilee
in 1897.

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

In answer to a question by Mr. Robinson,
of West Elgin, in the House of Commons re-
cently, the Minister of Railways said :—The
Government has entered into a contract with
the Lake Erie & Detroit River Ry. for the
payment of a subsidy of $3,200 a mile, on the
completion of the Co.’s extension from Ridge-
town to St. Thomas. The Government is
aware of the fact that, for a limited number of
miles the L.E & D.R.R. extension runs paral-
lel or very nearly to the Michigan Central
Ry. This fact was made the subject of dis-
cusssion in Parliament at the time the subsidy
proposal 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 amend-
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CANADIAN PACIFIC RAILWAY COMPANY

CHART

For Calculatfng 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 THENM
THAN LOADED CARS, THE “CONTENTS” OF WHICH WEIGH TWICE AS MUCH AS THE “TARE,

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 " 1S 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

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 &5Q
TONS OVER THE RULING GRADE ON SECTION —. THE WEIGHT OF THE “CONTENTS” AND Of
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; BELOW 650 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

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, less than five
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ment was made to strike out the qualifying
clause ; it was lost on a division. The Rail-
way Committee of the Privy Council subse-
quently heard evidence upon the whole ques-
tion, examined into it carefully, & came to
the conclusion that satisfactory arrangements
could not be made over the M.C.R. for the
running of the L.E. & D.R. trains.
————
The Regulation (g ithe Level of Lake
rie.

By F. W. Farncomb, O.L.S., London.

The necessity for increasing the safety,
certainty & facility of the navigation of the
Great Lakes & the deep waterways between
them & the Atlantic tide waters, is one of the
great undertakings of international import-
ance which will require the immediate action
of the Canadian & U.S. governments. The
comparatively great variation, both annual
& periodical, in the height of the water, in
Lake Erie alone, involves enormous loss to
the shipping interest, as well as the expendi-
ture of millions of dollars in deepening harbors,
channels & waterways. :

varying rainfall, ice, etc., which practically
governs the variation of its water level. The
flood water pouring into the upper end from
the Detroit river, the lake water at normal
height must rise until the sectional area &
slope of the upper portion of the Niagara
river, which forms the outlet, is increased till
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 changed.

Itis evident that no matter what system bé
adopted for regulating the water to a uniform
height, or in other words making the dis-
charge equal to the supply, that the capacity
of the Niagara river must be increased below
the required lake level so that it will at all
stages be sufficient to carry off the maximum
supply. It is also evident that this can only
be accomplished by deepening or widening
its ted for a certain distance, or by raising
the water in the lake above the river bed un-
til a like result is obtained. With this result
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 35 degrees northerly &
running in at right angles to the Canadian
shore, a total distance of 2,810 ft. Of this
1,600 ft. will be a fixed weir, 1,040 ft. will be
sluice openings, & the remainder will be taken
up by sluice gate piers. About 1,200 ft. of
the reef will 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 regulated to the height proposed.
The river bed deepens suddenly at the end of
this rock, & it is from there the piers & sluice
gates will be placed. They willbe 13 in num-
ber, 8o ft. each in width, & have a depth of
zo to 24 ft. To each gate will be attached
suitable hoisting gear & counter weights so
arranged that the variation in weight due to
immersion will be so equalized that the
hoisting gear will only be required to over-
come the friction, etc. So nicely will this
adjustment be made, that it is stated two
men only will be required to operate each
sluice & the whole system will be opened in
three-quarters of an hour. The piers, 352 ft.
long & 12 ft. in width, will be built of con-
crete faced with granite, & paving stone will
be carried up 95 ft. above the water, &
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How to regulate or minimize this variation
is the subject of a special & exhaustive re-
port prepared by G. Y. Wisner, a member of
the U.S. Board of Engineers on Deep Water-
ways, from data gathered by this board, &
endorsed by his colleagues, as a preliminary
report upon the whole subject to be investi-
gated, for which the necessary data & con-
clusions have not been completed. Records
taken at Cleveland since 1865, up to 1898 in-
clusive, show that the mean elevation of the
water in Lake Erie above mean tide at New
York is 572.4 ft., and using the same datum,
the highest mean monthly water mark, which
was reached in 1876, is 574.3 ft., & the low
water mark reachedin 1895 & 1896 was 570.6
ft. The greatest variation in the height of
the water in the last 35 years was therefore
3.7 ft., and the mean annual variation, which
continues about the same in recent years, is
about 20 ins. The chief source of supply to
Lake Erie is drawn from the Great Lakes
above, which with their respective water-
sheds include an area of over 150,000 square
miles, or about 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
raising the water to or near high water mark,
seems to be the proper one, apart from all
important questions of the actual height
which will be most convenient & beneficial to
the majority of interests that will be affected.

By means of accurately measured cross
sections of the river & careful observations
taken at different stages of the water level,
the volume of each mean monthly discharge
from the lake has been accurately determined
from 1865 to 1898 inclusively, & from these
results 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 &
maintained at §74.5 ft., or a little over 2 ft.
above the mean elevation & about 2 ins. over
high water mark ; for the period referred to,
which was reached in 1876. The location
chosen for the proposed fixed weir & sluices
will follow a rock reef which extends into the
river from the breakwater of Black Rock
harbor, Buffalo, for about 1,300 ft., & then

upon these the steel superstructure, 40 ft. in
height, to carry the weights & hoisting gear,
will be placed. The weir will be made with
concrete, 5 ft. wide on top with rounded
crest with upper side sloped 1 to 1, the lower
side vertical. & both sides filled in with large
stones. The foundation is upon rock bottom
throughout.

In calculating the discharge in the last 35
years, it is estimated that the mean monthly
discharge was 220,430 cubic ft.a second, &
the greatest mean discharge for the first six
months (which occurred in 1876), 285, 200 cubic
ft. a second. The volume of discharge over
the weir with the water at 574.5 fl. will be
113,400 cubic ft. a second, which can be in-
creased at willup to 159,500 cubic ft. a second
by opening the sluice gates, & making the total
discharge 272,900 cubic ft. a second, exceed-
ing by 1,900 cubic ft. a second the average
supply for the storage season for any year ex-
cepting 1876. But it is pointed out that in the
last six months of 1895 the discharge was 60, -
000 cubic ft. 4 second less than the capacity
of the proposed regulating works, which
could then have lowered the water 1 ft. in two
months, & that this contingency, as well as
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those in the future, could be readily dealt
with by lowering the water sufficiently during
the season of limited supply, after navigation
closes, to leave a safe margin for any extra-
ordinary increase of supply in the coming
season.,

In conjunction with this work a channel &
lock will be necessary on the Buffalo side of
the river to a point below the gorge where it
widens, & the current is slower, in order that
vessels may pass around the works, & at the
same time do away with the present dangers
& difficulty in navigating the shoals & swift
current in this part of the river. The esti-
mated cost of the regulating work is about
$800,000, while the cost of the 17-ft. channel
& lock, 600 x 6o x.21 ft., is estimated at about
$1,600,000, or about $2,400,000 in all. The
probable effect of the proposed works upon
the lakes & waterways above & below is also
one of great interest & importance. Perhaps
the latter is more particularly so to Canada,
for any further lowering of the waters of Lake
Ontario & the St. Lawrence River would al-
most amount to a national calamity. While
the report is not conciusive upon this particular
point, the investigations in that respect not
having been completed, it is claimed that re-
gulation will not materially change the annual
discharge through the Niagara River, & will
only modify the distribution of flow about 5%
of the average discharge, & therefore cannot
materially affect the level of Lake Ontario &
the St. Lawrence.

It seems that through the deepenings of the
channels of the St. Clair & Detroit Rivers in
recent years, the low water levels of lakes
Huron & Michigan have been lowered 1 ft.
It is estimated that the direct result of raising
the level in Lake Erie 3 ft. will be a corres-
ponding rise of 2 ft. in Lake St. Clair & 1 ft.
in lakes Huron & Michigan, thus restoring to
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the latter their former natural low water level
previous to the year 1886, & at the same time
diminish the fluctuations of these lakes 1 ft. It
is shown also in favor of this scheme that the
aggregate cost of improving Lake Erie har-
bors alone has averaged $1,000,000 for every
foot in depth of permanent improvement, &
also that the enlargement of the navigable
channels of the St. Clair & Detroit rivers to a
width of 600 ft., is at present a matter of ur-
gent necessity, & the favorable effect that the
proposed work would have in this instance
also is apparent. The report states that the
stage at which the lake level would be regu-
lated, that is with an elevation of §74.5 ft.
above mean tide water, would be 6 in. below
high water mark, but the date upon which
this height was reached does not appear to be
given.
e —— o -

Bell Telephone Co. of Canada,

At the 215t annual meeting at Montreal, Feb
28, the following report was submitted :—
3,437 subscribers have been added during the
year, the total number of sets of instruments
now earning rental being 38, 360.

The Co. owns and operates 343 exchanges
& 493 agencies. 2,430 miles of wire were
added to the long distance system in 1goo ; of
these, 1,497 miles are in the Ontario depart-
ment, 755 in the Eastern department, & 178 in
the Northwest. The long distance lines owned
& operated by the Co. comprise 21,350 miles
of wire on 6,525 miles of poles.  $190,000 of 5%,
bonds were sold during the year, the net pre-
mium on which was $18,775: & 500 shares of
stock were sold at a net premium of $35,105.80.
These premiums, aggregating $53,880, have
been carried to Contingent Account.  $46,-
119.20 has been carried from revenue account
to contingent account, making it $900,000 ;
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$32,898.64 to insurance reserve account,
making it $100,000 & $50,000 written off the
plant & patent account. The entire capital
stock having been issued, & funds for con-
struction being 1equired, the shareholders, at
a special meeting held Dec. 5, 1900, author-
ized application to Parliament for power to
increase the capital from $5,000,000 to $10,-
000,000, & the petition will be presented in
due course. At the same mecting the
directors were authorized to issue $2,550,000
of bonds.

REVENUE ACCOUNT, DEC. 31, 1900.

RECEIPTS,
Exchanges...................... ......... $1,125,911 88
Long distance lines e -

Private lines

EXPENSES.
Operating.......... 1,146,852 84
Legal ..... 8,999 18
Insurance .. 15,743 26
Bond interest. e . 52,395 55
Miscellaneous.................. 5,986 73

—————$1,220,977 56

Net revenue for 1900, . .. ............... 384,285 32
Less dividends (inc. Jan. 15, 1go1)....... 371,304 99
12,980 33

Balance revenue from 18gg. . .. 190,123 38

$ 203,103 71
Carried te insurance reserve

account.................. 32,808 64
Carried to contingent ac-
count... . ...l 40,119 20
Written off plant and patent
account....... ... 50,000 00
-—-$ 129,017 84
Carried forward to 1go1. .. . $ 74,085 87
L ]
BALANCE SHEET, DEC. 31, 1900,
Stock account.. ... $5.000,000 00
Bond account ... ... ... 0 1,200,000 00
STEEL, PEECH & TOZER,

LIMITED,
SHEFFIELD, ENGLAND.

STEEL AXLES, TYRES, AND
SPRING STEEL.

«« PH(ENIX '’ Loco. Spring Steel is the
accepted Standard in Canada.

SOLE AGENTS :

James Hutton & Co., Montreal.

LOW RATES WEST AND NORTHWEST.

On February 12th, and on each Tuesday until April
3oth, the Chicago, Milwaukee & St. Paul Railway will
sell one-way second-class tickets at the following very
low rates:

To Montanapoints ...................... $25.00
To North Pacific Coast points............ 30.00
To California 30.00

These tickets will be good on all trains, and purchasers
will have choice of six routes and eight trains via St.Paul
and two routes and three trains via Missouri River each
Tuesday. The route of the Famous Pioneer Limited
trains and the U.S. Government Fast Mail trains.

All Ticket Agents sell tickets via the Chicago, Milwau-
kee & St. Paul Railway, or for further information ad-
dress A. J. Taylor, Canadian Passenger Agent, 8 King
Street East, Toronto, Ont.

UIDE

RAILWAY and
STEAMSHIP
TIMETABLES,
MAPS, Eto.
At Bookstores.
On Trains.
S5c.

To WINNIPEG,
MANITOBA,
TERRITORIES.

STOVEL'’S
POCKET
DIRECTORY.
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Contingent account, 1%gg....... $ 8oo,000 00
Add premium on stock sold.. 35,105 8o
Add premium on bonds sold. 18,775 oo
Add brought from revenue
account. ... ... L. L. 46,119 20
B YOV, 000 00
Revenue account.......... .. ... 74.085 87
Unearned rental reserve A 203,417 50
Insurance reserve.. ... ......... $ 67,10t 30
Add brought from revenue
account........ .. ...... . 32,898 64
————— 100,000 00
Accident reserve................ 21,623 43
Bond interest reserve. .. 15,000 00
Sundry creditors. . ..... ........ 202,736 o9
7,716,862 89
Plant and patent aécount, Dec.
31899, L. 50244436 33
Plant & patent ac-
count, added in
IGOO. ... .. ... $ 858,578 ¢
Less brought from S5STE v4
revenue account, ., 50,000 00
———— BoB,578 94
Plant & patent ac-
count, Dec. 31,
IGOO. . ovens o $6,053.,015 27
Stores on hand.. .. 246,163 29
Realestate......... 785,252 84
Stock in other com-
panies............ 414,331 350
Sundry debtors. .. .. 102,834 94
Due from agencies. 59:343 99
Cash... ... . .. ... 55921 0b
85,716,862 Bg

President Sise, in referring to the public's
use of the telephone, said that from carefully
prepared reports covering all parts of the
Dominion it was found that each instrument
was used on an average nine times each day.
The average period elapsing between the
time the subscriber rang the central until he
had the desired communication was 11 seconds,
The President said that after a careful in-
vestigation of the different telephone systems
of the world, he had come to the conclusion
that Montreal and Canada had the very best.

The following were elected for the ensuing
year :-—C. F. Sisc, President ; Robert Mac-
Kay, Vice-President; A, Cochrane, R.
Archer, H. Paton, C. Cassels, W. R. Driver
& T. Sherwin, other directors.

- -

Western Grain Storage Capacity.

The following figures including Port Arthur,
Fort William, Keewatin & points in Manitoba
& the Territories show how rapidly the
elevator & other storage capacity has in-
creased in recent years :—

1891.......... 7,628,000 bushels,
1892, ......... 10,366,800 o
1893. .. vt 11,467,100 e
i894....... 11,817,100 ¢
1895. . ... ... .. 12,000,000 ¢
1896. ... ..., 13,873,600 ‘o
1897. v 14,999,300 ‘¢
1898. .. ... 18,378,500 ‘
1899. ... 19,958,000 i
1Ig00. . ........ 20,908,000 “
1901...... vee. 21,000,000 “

- .

The Roadmasters’ Association of America
will hold its 19th annual convention at Wash-
ington, D.C., Oct. 8, g & 10 next.

Aid to the Victoria Bridge.—In answer
to a question in the House of Commons the
Minister of Railways recently said :—The
total amount contributed by the present gov-
ernment towards the reconstruction of the
Victoria Bridge at Montreal was $500,000.
The amount paid annually by the govern-
ment for the use of the bridge by the govern-
ment railway is $40,000. The amount paid
annually by the government for the use of
the G.T.R. from Ste. Rosalie to St. Lambert
for the government railway is $37,000. The
amount paid annually by the government for
the use of the G.T.R. terminal facilities at
Montreal is $62,500. There is nothing in the
conditions of the grants or arrangements re-
ferred to between the government & the
G.T.R. Co. which restricts the latter from
making a shipping port of Portland.

C.P.R. Western Division Operating.

Gencral Superintendent Oborne has issued
the following circulars:

To CONDUCTORS & ENGINEERS.—Here-
after the engines of all freight & mixed trains,
irrespective of the number of cars behind the
tender, will cut for water, & I trust it will
not be necessary to discipline anyone for the
non-observance of this rule, for which con-
ductors & engineers will be held equally re-
sponsible.

To TRAINMEN & YARDMEN.—The number
of skidded wheels removed from freight cars
is increasing, & the following are some of the
causes to which the increase is attributed. 1.
Cars lifted from sidings without trainmen
first satisfying themselves that brake shoes,
as well as brake chains, have been released.
In winter the shoes sometimes freeze to the
wheels. 2. Byyardmen & trainmen not see-
ing that brakes are released before switching
cars in terminal & other yards. 3. By piston
travel being too short : but thisis a rare oc-
currence. 4. The improper use of the emer-
gency brake. 5. The improper use of the
hand brake, some inexperienced men stiil
making use of clubs in applying brakes, which
is contrary to rules. The fact that we are
able to operate our passengrer equipment with
comparatively few skidded wheels indicates
that the train & yardmen have not been exer-
cising proper care in the handling of freight
cars, & they are earnestly requested to do
so hereafter. The average life per wheel re-
moved on some roads on this continent is
from 150,000 to 250,000 miles, & as the wheels
under our cars are equally as good as those
under the cars of the roads referred to, & our
men are as loyal to the Co.'s interest, it is
hoped that we shall soon succeed in establish-
ing an equally good record.

The British Postal Telegraph Department
has recently completed the laying of the
underground telegraph cable, in place of the
overhead wires, between London & Birming-
ham, 117} miles—the longest underground
telegraph cable in the world. The overhead
telegraphic wire system in England, espe-
cially in the midland counties, suffers consider-
ably from the effects of storms, notably in
winter, when the wires are often broken
down by the weight of the snow, completely
disorganizing the telegraphic communication
for hours & sometimes days. Inview of the
fact that the principal great north trunk tele-
graph lines to Manchester, Liverpool, Glas-
gow & the other important industrial centres,
radiate from Birmingham, some of the mag-
nitude of the block caused by such a disrup-
tion of the lines may be conceived. Then
again enormous expense is entailed in the con-
stant repairs of the wires, since some disaster
invariably occurs even in a moderate gale.
In view of these circumstances the postal
authorities determined four years ago to
bridge over as far as practicable these ex-
posed zones where overhead wires suffered so
severely from storms by laying the cables
underground. The most important & larg-
est section of this scheme proved by the
survey to be that between London & Bir-
mingham.

The cable consists of 76 wires, each of
which is insulated in specially desiccated
paper, & the whole inclosed in a leaden
sheath to prevent the admission of moisture.
It is laid in cast iron socket pipes built in
sections of 150 yards each. These pipes are
buried at a depth of about 4 ft. below the
roadways, &, where the cable passes beneath
the pathways, at a depth of only 2 ft. The
cable was manufactured in sections of 152
yards, thusleaving a yard at either end of the
pipe sections to enable the connections be-
tween the sections to be made.

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 through the pipes.
As the cable passed off the drum into the pipes
it was 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 wires secured tightly together with
thread. No two joints were made in the
samre place, so that the wires did not present a
bulged appearance at one spot. More paper
insulator was then wrapped round and a lead
slceve 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 g-in. brickwork, set in cement mortar,
forming an underground chamber through
which the cable passes into the connection box
inside the test pillar. By this means the indi--
vidual wires may be tested & crossed quickly
& readily.

At Weedon, which is a junction of several
lines from the north, thereis a test box where
the wires cross from the open to the under-
ground. When a breakdown, therefore, oc-
curs beyond Weedon the wires are immedi-
ately crossed, & the underground portion of
the cable utilized, by which means all delays
are avoided. The work has 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 exceed them in every point of comparison.
The past decade has seen a similar increase
in the dimensions of the motive power & rol-
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 incidental 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, not even
excepting the Oceanic. Two of these, which
are being built by the Eastern Shipbuilding
Co., New Londen, 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 630 ft. long—or 74 ft. less than the
Oceanic, which is the longest ship in the world
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-thay have 4 ft. 8 ins. greater beam, the
beam of the new boats being 73 ft., against 68
ft. 4 ins., & their molded depth is greater.
So large is their midship section that on their
maximum draught it is estimated they will
displace 33,000 tons. On a maximum draught
of 35 ft., the displacement of the Oceanic is
estimated at 32,500tons. The new passenger
steamship for the White Star line, which will
be launched at Belfast April 4, will be a larger
ship than the Oceanic, larger, indeed, than
the two New London vessels. Her length is
to be 700 ft., or 4 ft. less than that of the
Oceanic, but her beam is to reach the unpre-
cedented width of 75 ft., & her estimated
maximum displacement will be about 36,000
tons,

A comparison of this beginning-of-the-cen-
tury vessel with those at the commencement of
the last two decades proves at what an aston-
ishing rate the dimensions of the modern
steamship are growing. In the commence-

ment of 1881 1he longest & the largest steamer
in the world was the City of Berlin, now the
Meade, of the U.S. army transport service.
She is 520 ft. long & her displacement is 8,000
tons. Ten years later, in 1891, the City of
Paris, 560 ft. long & about 16,000 tons dis-
placement, was the largest vessel afloat,
while in 1901 the largest vessel will have a
length of 700 ft. & a displacement of 36,000
tons. It will be noticed that the displacement,
which is the true measure of a vessel's size,
has doubled during the one decade, & more
than doubled during the next. If this rate of
increase is kept up, the question arises, What
kind of ships will be building when the cen-
tury is two or three decades old ? The dimen-
sions would. be so huge that one hesitates to
put them down in sober print.
I

Shuswap & Okanagon.—Gross earnings
July 1 to Sep. 30, 1900, $10,907 ; expenses,
$6v544‘
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Road Masters’ Association of America.

These Jacks are made with Malleable Iron Frames, Steel
Pawls, Machinery Steel Bearings and Pivots, forged Stecl
- The wearing parts are removable
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set loads.

The Barrett Jack is
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THE DUFF MANUFAC. CO.
n and Martin Avenues,
ALLECHENY, PA.
Stock carried by

JAMES COOPER, Agent,
299 St. James St., Montreal.
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PAGE FENCE ON GRAND TRUNK RAILWAY, NEAR BARRIE.

Page fencing is in use on all of the leading railroads of Canada.

We now make our

own wire and hence we can furnish a still better fence than ever..

Glad to furnish further information,

THE PAGE WIRE FENCE CO., LIMITED, WALKERVILLE, ONT,

Under a recent act of the U.S. Congress
automobiles using gasoline may be trans-
ported on ferryboats or other steam vessels.
The act provides that nothing in the revised
statutes shall forbid the transportation of these
vehicles, provided the flame used in connection
with the motive power be extinguished while
the vehicles are on the vessel. It is pro-
vided, however, that the owner or master of
a vessel may legally refuse to transport vehi-
cles containing tanks of gasoline or other ex-
plosive liquid, if he is disposed to do so.

NOTICE.

The Canadian Northern Railway Company will apply
to have added to its bill before the Parhament of Can-
ada, at its present session, the necessary provisions con-
firming a contract dated 11th February, 1go1, made be-
tween the Company and the Government of Manitoba,
relating to the lease of certain railways in Manitoba now
being operated by the Northern Pacific Railway Com-
pany, and providing for the carrying out of such contract
and relating to the guarantee by the said Government of
certain bonds of the Company, and to other matters, and
providing for the acquisition of said railways for the con-
sideration in said lease mentioned. Dated March 7;th,

I .
*! J. M. SMITH,

Secretary.

Edward L.Drewry

REDWOOD
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Winnipeg, Manitoba
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ALES, EXTRA PORTER

... AND . ..

PREMIUM LAGER.

Most Extensive and Complete Brewery
and Malthouses in Western Canada.

CHOICE MALT FOR SALE.

Manufacturer of the Celebrated

AERATED WATERS.

Colden Key
Brand . .

Sale One Hundred Millions a year.
RI'PANS
THE WONDERFUL MEDICINE
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They Cure Sick Headache.
A Single One Gives Relief.
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cine at a moderate profit. Fhey banish pain and prolong life
One gives relief.  Accept no substitute.

Note the word R-I'P-A'N'S on the picket.
Send 5 eents to Ripans Chemical Co., Noo 10 Sprivee St., New
York, for 1+ samples and 1,000 testimonials.

ToronToEAGRAVINGG.

@ DESIGNERS, ENGRAVERS

ELECTROTYPERS:

O2 BAY ST.




Mar., 1901.]

THE RAILWAY AND SHIPPING WORLD. 85

CROW’S NEST PASS COAL CO.

The Proposed Railway to the U. S.
Boundary.

At the annual meeting in Toronto, Mar. 1,
the following report was submitted :

The net profits for the year, after paying
all operating expenses & all charges of every
kind at the head office & mines, amounted to
$141,064.10. This amount has been derived
from the various departments of the Co.’s
business, viz.: The sale of coal & coke, &
from waterworks, house rentals, general
store, etc., etc.  As no dividend was paid for
the year on the Co.'s capital, the above sum
has been carried forward to credit of profit &
loss, making a total sum at credit of that ac-
count (including the amount already there
from the earnings of 18g9) of $188,874.52.

The coal produced during 1goo amounted
to 220,458 tons.  Of this tonnage 114,063 tons
were sent to the Co.’s coke ovens at Fernie,
& produced 73,496 tons of coke, while the
balance of 106,395 tons was disposed of as
merchantable coal. .

During the year the Co. paid out in cash
$87.4,080.83, of which the pay rolls amounted
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. One hundred and ten new
coke ovens were built in 1900, which makes,
with the 20z 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 men at present in the Co.’s
employ is about 800, & this number will, of
course, steadily increase as our mines are de-
veloped.

ELiAs ROGERS,
Managing Director.

GEeo. A. Cox,

FINANCIAL STATEMENT, DECEMBER 31, 1900.

ASSETS.
Mines, real estate, plant, development, etc. . $2,266,016 65

Cash inbank...... ............. $37.501 62
Accounts receivable... ..... . ... 67,005 42

—_— 104,507 04

$2,370,523 69

LIABILITIES.
Capital stock, paid-up.................. $2,000,000 00
Profit & Loss Account :

Balance atcredit, Dec. 31, 1899.8 47,810 42
Addedinigoo.............. .. 141,064 10

. 188,874 52
Bills payable.............. ... $121,798 %2
Accounts payable............ ... 59,853 45

s 181,649 17

$2,370,523 69

E. R. WOOD, Treasurer,

1 have examined 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 year,
and I certify that the books are well & truly kept.

R. W. MACPHERSON,
Auditor.

PRESIDENT'S ADDRESS.

In congratulating you upon the success of
the last year's operations, it may be worth
while to refer to the erroneous ideas that have
gone abroad with regard to the management
& control of the Crow’'s Nest Pass Coal Co.
We are, in every respect, a Canadian enter-
prise, with alarge majority of Canadian stock-
holders, under Canadian control & manage-
ment, & are giving employment to a great
force of labor on Canadian soil. We are
developing Canada's natural resources in one
of the most important economic minerals, &
are building up an immense Canadian indus-
try, which is bringing wealth to the Domin-
ion, & which, we feel assured, will constitute
a most important factor in the Canadian in-
dustrial development of the future, unless our
operations are restricted by a limited market
& inadequate railway facilities. '

Toronto, March 1, 1901,

President. -

It affords me great pleasure to announce
that we are prepared to proceed at once with
construction & development work involving
an immediate expenditure of $835,000, & we
already have this money in the treasury of
the Co. for this purpose. This large sum does
not include the railway project, to which 1
will refer later, but will be devoted exclusive-
ly to development work, the building of coke
ovens, dwellings, offices & other works in con-
nection with the coal & coke industry of the
Co. We intend to build at Fernie, Michel, &
at another suitable point, 720 coke ovens,
which will involve an expenditure of $540,000
under this head alone. We will then have
1,032 ovens, which will increase our capacity
for coke production from over 450 tonsa day,
as at present, to more than 1,500 tons a day.
Our expenditure will also include more than
$250,000 on mine improvements, offices &
miners’ dwellings. These expenditures & the
extensive mining & coke-producing operations
that are to follow will create & maintain two
new towns in the coal district as large as Fer-
nie, which now owes its existence to the
works carried on by this Company.

There is a prospective demand, provided
we obtain access to the American market, as
I shall hereafter mention, for 4,500 tons of coal
a day within a year, & in three years we ex-
pect to increase our output to about 6,000
tons of coal a day, a large portion of which
will be converted into coke in our ovens, &
within five years we expect to havea pay roll
of fully $10,000 a day, which will be sufficient
to maintain three important industrial centres
in the coal district.

All business men will at once realize how
important such a development will be to the
country at large, as mining camps are invari-
ably extensive consumers of supplies. Not
only will there be the direct employment for
several thousand Canadian working men, but
a new & most extensive demand will be cre-
ated for the products of Canadian factories in
the east, & the food supplies from the western
farms & cattle ranches.

It is only fair to you, however, to state that
the present demand of British Columbia for
coal & coke would not justify any such expen-
ditures as we propose to make. This is self-
evident when 1 state that the present demand
of British Columbia does not exceed 1,000
tons of coal & coke a day, & we cannot ex-
pect this demand to increase in the near future,
even under most favorable conditions, so as
to justify such expenditures.

in order that we may proceed with this de-
velopment, it will be absolutely necessary to
secure access to the American markets by a
route that will put us in a position to success-
fully compete with the coal & coke producers
already in the field. If denied access to the
American markets, except by roundabout
routes, if delayed in our operations by legis-
lative obstruction, if prevented in any way
from cutting down the cost of production to
the narrowest possible margin, our success in
the field will be proportionately cramped, & it
will be quite impossible to undertake 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 wide to Parliament by five of your direc-
tors for a charter to build a railway from the
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
unlimited market for coal & coke, where we
must meet the keenest competition. And
without this market any large development of
these British Columbia coal fields will be prac-
tically impossible.

The fear has been expressed in some quar-
ters that the establishment of railway 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 American smelting interests.  These
fears are groundless. From geological re-
ports, it appears that there are over 250,000
acres of coal lands in the Crow’s Nest coun-
try, containing a supply of coal which is con-
ceded by all authorities to be practically ex-
haustless, it being estimated that there are in
this area 20,000,000,000 tons of coal. This
would admit an output of 10,000 tons a day,
allowing 3ooworking daysa yearfor over 6,000
years. This is entirely independent of the
immense coal areas in Alberta & in other
parts of British Columbia.

We are at present prepared to enter into
time contracts with the smelters 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 can 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 minesona large
scale would be impossible if our market were
limited 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 would 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 labor, & 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 all 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. There are
also immense coal deposits in Montana, Wash-
ington, & other places, which may prove,
when tested, to be of good coking quality.

To enter & hold this market, which means
from 5,000 to 6,000 tons of coal a day, the
Crow's Nest Pass Coal Co. must have the
best railway facilities available, & that is why
it is absolutely necessary to build the proposed
spur.

There is hardly any industry so universally
beneficial to a country as coal mining & coke
making for export trade. The coal & coke
are both brought to the last stage of perfec-
tion before being shipped out. All labor is
expended on them in the country,'& there is
nothing further to be done with them except
consume them. Not so with logs, not so with
lumber, not so with pulp, with wheat, with
wool, & with many other products exported.
Every dollar that comes into the country in
return for coal or coke exports makes the
country just that much richer. The farmer,
the rancher, the miller, the merchant & the
manufacturer will all profit. There will also
be an enormous direct revenue to the British
Columbia Government from the royalty. That
Government is now deriving a revenue of
about $100 a day from our present operations.

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

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



86

THE RAILWAY AND SHIPPING WORLD.

[MAr., 1901.

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 smelting
industry. The Canadian people have but to
improve their opportunity, to stand out of
the way & let the good fortune in.

In order to illustrate 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 smelting in-
dustry. There we have the coke, without
any charge for hauling, while to carry it to
any smeiting point south of the line would in-
volve a hauling charge as well as an American
duty of 6oc. a ton. The limestone required 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 market, 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. The dry ores
necessary to make workable & profitable
mixtures & blends are not at present to be ob-
tained in British Columbia, but are to be
found through the adjacent mining states
along the lines & connections of the Great
Northern & Northern Pacific Railways ; & the
ore cars taking the coal & coke from the
mines at Fernie to supply the railways &

established industries in these states, instead
of coming back empty, would, at a low cost
for transportation, bring back these dry ores
to such a smelter. Thereis no point south of
the boundary line where a smelting industry
could so easily or so profitably be established.

If a smelting industry were established
south of the line, there would be, as above
mentioned, the cost of transportation of the
coke to the site of the smelting industry ; the
duty on this coke entering the United States ;
the cost of transporting the lead ores from
British Columbia to the site of the proposed
smelter, & the American duty on the lead ores
entering the United States, which, upon the
quality of ore found in some of the best mines
in British Columbia, would probably be about
$9 a ton.

Simply on the item of transportation there
would be the serious handicap of the ore cars
bringing down the coke & ore from British
Columbia to a smelter on the American side
being compelled to return empty, & this would
necessarily entail a proportionately higher
freight rate.

Not the least important factor in the situa-
tion is the fear in the minds of American
capitalists interested in the mining industry of
the west that an export duty may be put upon
ores by the Canadian Government, & this
would cripple any smelting industry establish-
ed on the American side dependent upon Can-
adian ores as its source of supply.

That this is not simply theory, but the mature
judgment of practical smelting men is evi-
denced by the fact that we have the most
positive assurances from a smelting man of
large capital & experience that if we obtain
the proposed railway connection he will at
once commence the erection of a large smelt-
ing plant in British Columbia adjacent to the
coal field ; & we have assurances scarcely
less definite from others of the establishment
of three or four wmore smelting industries
atother suitable points in southern British
Columbia, provided the proposed road is
built.

The prospect, therefore, for southern Brit-
ish Columbia would appear to be exceedingly
bright. Once the charter for the railway is
assured, the construction of the coke ovens,
the building of the homes for the miners, &
the virtual establishment of two new towns in
southern British Columbia, will await only the
opening of the season. Scarce more time will
elapse, from the assurances we now have, be-
fore more than one large smelting industry
will be put under way, & hundreds of thou-
sands of dollars will be invested in developing
this important industry in that country.

With improved transportation facilities, as
well as the improved smelting facilities, which
would be secured, a smelter could secure
freight charges & give rates for treatment
that are now impossible. It is hardly neces-
sary to dwell at length on the resultant bene-
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The Government Crop Bulletin issued Dec. 12th,
1899, gives the following statistics for the year:
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fits to mining & other enterprises in British
Columbia. These benefits are self-evident.

In every lead mine there are masses of ore
that will not pay at the present rate for treat-
ment ; in every camp there are propositions
& mines just too lean to tempt operators or
investors. Every dollar taken off the charge
for treatment means thousands of tons more
of ore available, & proportionately swells the
pay rolls of every camp. Every dollar of re-
duction in smelter charges widens the pay
streak of every mine, & brings new mines
within the paying class.

It would be a great misfortune to British
Columbia & to the Dominion at large if this
opportunity should be lost, through the failure
to secure adequate means of transportation.
There are rival projects south of the bound-
ary. Immense coal areas in the States of
Washington & Montana are in process of de-
velopment, & if the parties interested in these
properties once secure possession & control
of the market in these States for coal & coke
| fear the coal & coke in British Columbia
will stand a very poor chance of ever taking
it from them.

The promotors of this railway ask no cash
bonus or land grant of any kind ; they simply
desire the opportunity of expending their own
money to construct a railway wbich will be of
great public benefit.

We now 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 either
the Parliament of Canada or the Legislature
of British Columbia will place any barrier in
the way of the industrial development of our
country, or will adopt a course which may
delay that development half a century. I,
therefore, look forward with confidence to a
charter being granted; &, this being done,
the development which I have outlined will be
at once proceeded with ; but unless the char-
ter is granted the development outlined can-
not be undertaken.

The President moved the adoption of the
report, which was seconded 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 formal reso-
lutions were adopted, & all the members of
the board were re-elected for the ensuing
year.

- e~

Wireless Duplex Telegraphy.

From an ill-understood curiosity wireless
telegraphy seems at last to have become an
important & valuable branch of electrical
science. Much of the credit for this evol-
ution is due to Prof. Slaby, of Charlotten-
burg, & to his indefatigable collaborator,
Count Arco, both of whom have systematical-
ly investigated the phenomena of the Hert-
zian waves, & formulated laws by which these
phenomena can be explained.
their labors the uncertainty & whimsicality of
wireless telegraphy have disappeared. Much
that was formerly considered indispensable
in the ethereal transmission of electrical
waves has been proven unnecessary, & even
disadvantageous.

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 receiving station, formed like butterfly-
wings, & likewise designed to increase the
capacity ; the careful insulation of the receiv-
ing wire from the earth ; & other details of
the old system have been rudely thrown aside.
Nothing more is heard of the law that the dis-
tance to which messages can be transmitted
is proportional to the square of the length of
the transmitting & receiving wires. That
there is a definite relation between distance
& length of wire or height of mast may well
be assumed; but that relation, whatever it
may be, plays no very important part in

As a result of .

Slaby’s system, since the tension to which the
coherer is subjected is augmented by means
different from those hitherto known.

The waves sent forth by a transmitter loop
arc augmented by a condenser. An induction
coil is connected with the upper end of the
loop, & is'so wound that it permits the passage
of low frequency currents, but checks the high
frequency currents generated by the dis-
charge of the condenser. At the moment of
discharge the loop acts as a single vertical
wire. By varying the nature of the induction-
coil & the condenser, waves of any length
can be sent forth. At a lecture delivered be-
fore the German Emperor, waves varying in
length from 140 to 600 metres were utilized.

In direct opposition to Marconi, Slaby
grounds his receiving wire. An ordinary
lightning rod is used instead of a mast. If
the length of the receiving wire be exactly one-
fourth the wave length, a node is formed at
the connecting point with the earth, & the
maximum amplitude of the alternating tension
appears at the upper end. Evidently the
coherer should be attached to the point of
greatest amplitude ; but such an arrangement
is impossible in practice. The difficulty 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
wire the wave-amplitude is equal to that of the
upper end of the main wire. To the free end
of this auxiliary wire the coherer is attached.
The auxiliary wire need not be extended in a
straight line ; it can be wound to form a coil.

If the main receiving wire, which is usually
a lightning rod, & which cannot, therefore,
be readily lengthened & shortened, be sub-
jected to the action of electrical waves of
greater length than the wire can receive, it is
necessary merely to lengthen the auxiliary
wire in order to receive the message. In
this manner a nodal point can be formed
in the auxiliary wire, so that the receiv-
ing wire may be subjected to electrical
impulses by which it would not otherwise
be influenced. The auxiliary wire in Slaby’s
system is of the utmost importance; for
by its use the receiving apparatus will
be affected only by certain waves. Thus
he has succeeded in overcoming one of the
most glaring deficiencies in wireless tele-
graphy—the impossibility of secretly transmit-
ting a message to one station alone.

In order to increase the effect of the waves
a peculiarly wound induction coil is placed in
the circuit between the coherer & the auxili-
ary wire. The coil Slaby terms a *‘ multiplier.”
By means of this instrument a trustworthiness
& certainty of operation have been attained
which are as gratifying as they have been
conspicuously 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 has been attained largely by
means of the auxilliary wire of variable length
already mentioned.

JE S —

Conversion from Steam to Electricity.

W. Langdon, Superintendent of the Elec-
trical Department 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 from
steam to electric traction, & the numerous
benefits that would accrue from such a change.
He contended that the utilization of electric
traction for this purpose was perfectly feas-
ible, & he was of opinion that the railways
could be worked much more economically by
this means. He had obtained returns of the
trains running over the main road of the Mid-
land Ry. between London & Bedford, a dis-
tance of 50 miles, in order to ascertain the
amount of current required to deal with it, &

the cost of installing & maintaining the neces-
sary generating plant.  From his deductions,
he discovered that the capital outlay for the
installation of the plant would amount to $z,-
350,000, & the annual expenditure would ag-
gregate about $194,800. In comparison with
the cost of working the same distance by
steam traction, an economy of nearly zc. 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 all 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 ycar would be
saved.
S
Niagara Frontier Summer Rates.

The annual meeting of the Niagara Frontier
Summer Rate Committee was held at the
Windsor Hotel, Montreal, Jan. 30, for the pur-
pose of making tourist rates from Detroit,
Port Huron, Niagara Falls, N.Y., Montreal,
& Quebec, the same to be on sale from June
1 to Sep. 3o, valid until Nov. 1, with certain
exceptions.

The following lines were represented : — Al-
goma Central Ry. & S.S. Line ; Anchor Line ;
Bangor & Aroostock Rd.; Boston & Maine
Rd.; Canada Atlantic Ry.; Canadian Paci-
fic Ry.; Central Vermont Rd.; Champlain
Trans. Co. ; Cleveland, Cincinnati, Chicago,
& St. Louis Ry. ; Cleveland & Buffalo Transit
Co.; Delaware & Hudson Rd.; Delaware,
Lackawanna, & West. Rd.; Dominion Atlan-
tic Ry. ; Grand Trunk Ry. ; Great Northern
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 Shore & Michigan
Southern Ry.; Lehigh Valley Rd.; Maine
Central Rd. ; Maine S.S. Co.; Manitou S.S.
Co. ; Michigan Central Rd.; Montpelier &
Wells River Rd. ; Mint. & Roch. Trans. Co. ;
Muskoka Navigation Co. ; New England Pas-
senger Association; New York & Ottawa
Ry.; New 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. ; Portland, Mt. Desert, &
Machias S.B. Co. ; Portland S.S. Co.; Que-
bec Ry.; Quebec Central Ry.; Quebec &
Lake- St. John 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, Traffic Manager of the Riche-
licu & 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 sheets, as checked by the rate
clerks, were reported by the Secretary, &
certain difficulties which had been encounter-
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 lines.

The Secretary was instructed to compile &
issue a division book, showing divisions ofall
rates quoted in the Niagara Frontier excur-
sion rate sheet. The expense of compiling
the division book & rate sheet, together with
$100 additional for Secretary’s services, to be
assessed on the basis of mileage of each line
over which rates are quoted in the sheet.

The U.S. representatives at the meeting
tendered their sympathy to their Canadian
confreres in the loss which they have sustain-
ed through the death of the Queen,
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International Ticket Agents’ Association.

At a meeting of the representatives of ini-
tial transportation lines, held at the office of
the Niagara Navigation Co., Toronto, Mar. 3,
to take action in reference to the annual con-
vention of the International Association of
Ticket Agents, which is to be held in To-
ronto Sep. 11 & 12 next, the following organ-
ization was effected :—

Executive Committee, Chairman, Jno. Foy,
Manager Niagara Navigation Co.; Honor-
ary Secretary-Treasurer, Acton Burrows,
Publisher of THE RaiLway & SHIPPING
WOoRLD ; A. H. Notman, Assistant General
Passenger Agent, C.P.R.; H. Foster Chaffee,
Western Passenger Agent, Richelien & On-
tario Navigation Co. ; & M. C. Dickson, Dis-
trict Passenger Agent, G.T.R.

General Committee, the members of the Ex-
ecutive Committee & B, H. Bennett, General
Agent, Chicago & Northwestern Ry.; C. E.
Bunting, City Ticket Agent, C.P.R.; G. Baz-
zard, Agent, Delaware, Lackawanna & West-
ern R.R.; H. C. Bourlier, Passenger Agent,
Allan Steamship Line ; Barlow Cumberland ;
W. A. Geddes ; C. W. Graves, District Pas-
senger Agent, Great Northern Ry.; 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. McMurrich, Pas-
senger Agent, Anchor Line; C. A. Pipon,
Agent, White Star Line; J. A. Radcliffe, Tick-
et Agent, C.P.R.; W. Robinson, General
Travelling Agent, [.C.R.; J. W. Ryder, City
Passenger Agent, G.T.R.; J. A. Richardson,

Canadian Passenger Agent, Wabash Ry.;
J. A. Sharp, Western Manager, Elder Demp-
ster S.S. Line ; A. J. Taylor, Canadian Agent,
Chicago, Milwaukee & St. Paul Ry.; W. G.
Thurston, Lakeside Navigation Co.; G. W.
Torrance, Agent, Dominion Steamship Line ;
J. A. Telfer, Ticket Agent, G.T.R.; W. A,
Webster.

The International Association of Ticket
Agents comprises members from all over the
United States, men who have daily to do with
the routing of passengers, & recognizing the
fact that it is of great importance to show
them thoronghly the attractions of Toronto
as a tourist centre, the committee will take
active steps to make their visit a pleasant one.

- -—
Life Insurance Statistics.

The prosperity of a country may be gauged
by the financial condition of its inhabitants.
In that respect it must be admitted that the
Dominion during the past few years has cer-
tainly been prosperous, because the various
savings institutions in which the mass of the
people invest their money have shown large in-
creases. Inno wayis this more evidenced than
by a reference to the report recently issued
by the Dominion Superintendent of Insurance,
wherein it was shown that during the past
five years the life companies have, with
few exceptions, made great increases in all
the elements tending to the best interests of
the policyholders. In the case of the Cana-
dian companies during that time the insur-
ances in force have grown from $177,511,846
to $252,201,516, & the premium income &

assets have shown a like satisfactory in-
crease.

Among the companies enjoying participa-
tion in the large increases referred to is the
North American Life. At its last annual
meeting the statement submitted showed a
highly satisfactory state of affairs, the in-
creases in all departments tending to its pro-
gress & prosperity being very marked.

The President pointed out that the year just
ended was the twentieth in the history of the
Co., & he showed that during the last five
years the income had just about doubled,
while the assets had increased by $1,700,000,
nearly touching the four million mark,

The most important item wasthe net surplus,
which, notwithstanding that large amounts
had been paid to holders of investment poli-
cies during the past five years, had increased
by about $100,000, & now exceed $500,000.
The insurances in force had increased by $10,-
000,000, almost as much as the total business
the Co. had in force at the end of the first 10
years.

R

Prof. Fessenden, of the U.S. Weather Bu-
reau, is making experiments with wireless
telegraphy on the southern coast. Stations
will be established at Capes Hatteras &
Henry & at other coast points north of Cape
Hatteras. It is the government’s intention to
communicate storm warnings to vessels at
sea off this dangerous locality. It is also in-
tended to send storm signals to life-saving
stations when the wires are disabled. If the
tests are successful, the entire coast will be
similarly equipped.

a
Established 1831.

Annual Capacity, 1,000.

BALDWIN LOCOMOTIVE WORKS.

SINGLE EXPANSION AND COMPOUND LOGOMOTIVES.

Built for the Great Northern Railway.

Broad and Narrow Gauge Locomotives; Mine and Furnace Locomotives: Com-
pressed Alr Locomotives ; Steam Cars and Tramway Locomotives ;
Plantation Locomotives ; Oil Burning Locomotives.

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

standard designs or to railroad companies’ drawings.

class perfectly interchangeable.

Like parts of different engines of same

Electric Locomotives and Electric Car Trucks
with Westinghouse Motors.

Burnham, Williams, & Co., -

- Philadelphia, 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.
g : , Saddle Tank Locomotives.
JAMES COOPER, 299 stT. JAMES ST., MONTREAL.

Established 1849

CHas. F. CLark, Pres. JArRep CHITTENDEN, Treas.

BRADSTREET’S
Capital and Surplus $1,500,000

OFFICES THROUGHOUT THE CIVILIZED WORLD
EXECUTIVE OFFICES

NOS. 346 and 348 BROADWAY, N.Y. CITY,U.S.A.

Tue BrapsTrREET COMPANY gathers information
that reflects the financial condition and the control-
ling circumstances of every secker of mercantile
credit. Its business may be defined as ot the mer-
chants, by the merchants,for the merchants. In pro-
curing, verifving and promulgating intormation, no
effort is spared, and noreasonable expense considered
too great, that the results may justify its claim as an
authority on all matters affecting commercial affairs
and mercantile credit. Its offices and connections
have been steadily extended, and it furnishes intor-
mation concerning mercantile persons throughout
the civilized worlg.

Subscriptions are based on the service furnished,
and are available only by reputable wholesale, job-
bing and manufacturing concerns, and by responsi-
ble and worthy financial, fiduciary and business cor-
porations.  Specific terms may be obtained by ad-
dressing the Company at any of its offices.

CORRESPONDENCE INVITED

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.
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The G.T.R.’s Victoria Bridge.

T. F. Savage, Travelling Freight Agent of
the C.P.R., with headquarters at Toronto,
who is an enthusiastic collector of old books,
has lent us a copy of Hunter's Hand Book of
the Victoria Bridge, by F. N. Boxer, archi-
tect & civil engineer, published in Montreal
in 1860, by Hunter & Pickup, & printed by
Jno. Lovell. The book, which is illustrated
with wood cuts, gives a brief history of the
work, from the 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 that 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, which is 330 ft. in length.
Its total length between the abutments is 6,-
600 ft. The bridge is approached by two
massive embankments, the one on the Mon-
treal side being 1,200 ft., & that on the south
shore 8oo ft. in length, which together, includ-
ing the abutments, make the total length of
the bridge 9,084 ft., or nearly 13{ miles.

The first step taken after the surveys were
fully completed, & the line over which the
bridge was to pass decided upon, was to lay
off the line of the abutments & piers. This
work the engineers were able to do whilst the
ice was on the river, with the most minute
correctness. Then the centre of the founda-
tion of each pier was marked, which was thus
performed. *¢ Guides ' were framed, so that
long iron rods could be lifted & let fall on one
spot, technically called by masons *‘ jumped,”
until a hole was drilled into the rock, in the
bed of the river, into which a bolt was driven
& a float attached. 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 which, 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 have been used, each possessing over the
other certain advantages. Those called float-
ing dams were framed & consisted of two
parts. One part had three sides of a rec-
tangular form, the sides being longer than
the ends, but the upper end was formed of
two pieces meeting in an angle up stream, in
order to turn off the current. They were
carefully & strongly built, & caulked, & were
then towed into position by a powerful steam-
boat, & their places determined by a transit
from the shore. On a given signal the sluice-
gate was opened & the dam sunk into its re-
quired place. The area within the dam was
of course still water, % within its sides was
constructed another dam, on completion of
which the water was pumped out.

The other form of dam was of
the ordinary cribbing of the coun-
try, & owing to the rapidity of the
stream, unusual care had to be ob-
served in its construction. A dam
of this form consisted of a double
row of cribbing, each 14 ft. wide,
& with 7 to 8 {t. of puddle, & be-
tween them & the part turned up
stream was a regularly built ice-
breaker to withstand the ice of the
winters if necessary.

The comparison between the re-
spective merits of these two classes
of dams may thus be made. The
floating dam could be used several
times, & was found to answer best
in deep water; but its great dis-
advantage was, that the masonry _
of the pier had to be completed =
within the working season, as it
could not be made sufficiently 8&
strong to resist the pressure of Som=t
the ice in winter, hence it had to
be removed; also when the period
arrived 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 foundation for
the scaffolding existed, & hence it was only
necessary to frame one centre-scaffold ;
whereas with the floating dams three such
constructions were necessary, viz., the centre,
the frame, & the scaffold foundation at the side
of each pier. Nor was this consideration an
unimportant one, for such foundation had to
be obtained by sinking scows & driving piles
around them to keep them in position.

From either dam the framing was carried
up above the height of the pier, & on the cap-
ping piece or sill was runa railway to admit
of the passage of a travelling machine which,
mounted with a crab, admitted a contrary
passage on itself. Hence stones of 17 tons
were moved into position with the greatest
facility. On the platform of the dam were
erected sheds to cover the steam engine, the
blacksmiths’ & carpenters’shops & store-room.
The foundation of the piers seldom exceeded
22x90 ft., whercas the area required for the
dams was 120x210 ft. to allow a large margin
in case of their not sinking in the exact spot.

Nothing could be better than the pumps
used by Mr. Chaffey, the contractor for
masonry on the south side of the river. They
worked centrifugally, & threw 8oo gallons a
minute. It was calculated that his pumps
lowered the area of the water in the dam at
the rate of 2 ft. per hour, & emptied a dam in
8 or 10 hours. When 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 foundation.

It was the general impression that the bed
of the river was trap rock, but in the progress
of the work it was found that it was formed
of large boulders headed together in masses,
A the interstices being filled up with

gravel, sand, & mud, in many in-

stances forming a hard concrete
™ mass, & in others the reverse, beds
of quicksand & mud being as fre-
quent as any other. Three thous-
and tons of such material had to be
cleared out of the foundation of no.
5 pier. One of the boulders taken
out weighed 30 tons, & masses of
3 & 4 tons were strewed thickly
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fore, to be excavated before reach-
ing rock greatly increased the cost
to the contractors of the masonry
in the piers.

In the southern half of the bridge
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worked by a high pressure engine, supplied
its place.  Much ingenuity was shown in ob-
taining this motion, as the stone could be
placed by it in any position, for the derrick
had a motion which admitted of precisely
placing the stone in position. It was capable
of handling stones 11 tons in weight.

The bridge is approached from the north
shore by an embankment 1,200 ft., & another
from the south shore 8oo ft. in length, & the
waters thus embayed, now find their way
through the piers of the bridge, by which the
velocity of the current has been much in-
creased.

The abutments are each at the base 278 ft.
long, & are built hollow, having 3 openings or
cells 48 ft. in length & 24 ft. in width, sepa-
rated by cross-walls 5 ft. in thickness. The
flank-wall on the down-stream side rises near-
ly perpendicular, & is 7 ft. in thickness ; that
on the up-stream has a slope from its founda-
tions upwards, the thickness of the walls is
12 ft., & they present a smooth surface to
facilitate the operation of the ice, on which
account its form had been thus determined.
To insure greater resistance to the pressure
of the ice, the cells are filled up with earth,
stone & gravel, so that one solid mass was
thus obtained.

The embankments are solid, composed of
stone 36 ft. above the summer water level, &
of the width of 3o ft. on the upper surface,
formed with a slope of 1 to 1 on the down side
of the stream, & a hollow shelving slope of
about 2% to 1 on the upper side. The slopes
are faced with stones set on edge at an
average angle of 45°.

The piers are solid, & constructed, as well
as the abutments, of the finest description of
ashlar masonry, laid in horizontal courses,
measuring from 7 to 12 ft. on the bed, & from
3 ft. 10 ins. to 2 ft. 6ins. thick above the
water level, & thence varying into a course of
18 ins. under the plates. The stones were cut
with the greatest exactness, seldom requiring
to be redressed after beinglaid. They weigh
from 7 to 17 tons, the average weight of each
stone is 10Y% tons. All the beds & vertical
joints are square, dressed in the most efficient
& workmanlike manner, the external face
rough, & without any pick or tool marks, but
with the natural quarry face preserved. The
string courses & copings are fair picked,
dressed throughout, & neatly pointed &
weathered, & a tool-draft, & ins. wide, on
each quoin. Each course of the ice breaker
is secured with fox-wedged bolts of 1} in.
iron, which pass through intothesecond & third
courses under it, & the horizontal joints are
cramped together with iron cramps 12x5 in.,
through which the bolts pass.

The stone used is Chazy, a limestone of the
lower Silurian order. The average height of
the piers above the summer water level is
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48 ft., gradually rising from a height of 36 ft.
at the abutments to 6o ft. al the centre pier,
giving a grade of 1 in 132, or 4o ft. to the
mile. The centre span is level. Each pieris
furnished with a solid cut-water, or ice-
breaker, which forms a portion of the pier it-
self. They are of wedge form & slope from
their foundations upwards, terminating in an
angle 3o ft. above the summer level of the
river. The dimensions of the pier at the junc-
tion, with the cut-water, are 16x48 ft., but the
whole transverse side of the pier at the found-
ation, including the cut-water, which extends
up the stream, is 16xgo ft. The foundations,
of course, vary ; some are as low down as 20 ft.
below the water. The whole of the ashlar
is laid in hydraulic cement, in the proportion
of 1 part sand to 1 part cement. 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. 1, 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 the inside of the
tubes, & are 10 ins. in depth. They are
spaced 7 ft. apart, & are secured to the tee
bars by gussets, & support the pine longitud-
inals, or stringers which carry the rails. The
longitudinals are about 12x12 ins. in section,
& are kept in place by wrought iron flanges,
which are bolted 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 move
freely between the flanges which form their
lateral support. The plates are all butt-joint-

ed, having a covering plate over the joints on
the outside, which is firmly riveted through
to the tee iron on the inside of the tube; &
covering plates, both inside & out, are placed
over all the horizontal joints.

The centre tube, being so much longer than
the others, has an additional thickness in the
plates, & longitudinal kelsons are riveted to
the top in place of the tee bars used in the
small tubes. The tee bars & gussets are also
considerably larger. This tube is connected,
at one end, to one of the large piers; the
other end is left free, resting upon the iron
rollers. The iron brackets protecting the ex-
posed surface of the top of the two large piers
are partly glazed, & at the sides of the brackets
are iron blinds, throughwhich a splendid view
of the massive masonry of the piers& ice-break-
ers can be obtained. Between the bottom of
the tube & the stone work of the pier is intro-
duced creosoted tamarac, covered with as-
phalticfelt. The object of this is to give elas-
ticity between the iron work & the stone. On
one side of the interior of the bridge is a
planked footpath 3 ft. in width, resting on the
kelsons.. It is only intended for the use of the
employes in charge of the bridge. There is
no footway for passengers on the outside of
the bridge.

The greatest difference caused by expan-
sion in the length of a tube 260 ft. registered
between the greatest extremes of tempera-
ture, is under 3 inches. At one end of the
bridge is placed an indicator for registering
the daily expansion & contraction of a tube.
The telegraph wires pass underneath the
tubes. The deflection of a single tube, under
the severest test that could be brought to bear
upon it was 7-8 of an inch ; that of thelargest
tube was 1 7-8 ins. Upon the load being re-

moved, 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 completed, upon which
a tube was to be built, blockings, supporting
cross ties, were placed at intervals of about
4 ft. for the whole length of a tube, & were
raised sufficiently above the floor of the scaf-
folding to admit of the riveters working ‘be-
tween this floor & the bottom of the tube ; at
the same time the requisite camber of the
tube was carefully preserved, to allow of its
settling down to a level when the scaffolding
was removed. The centre line of the tube
was then carefully struck on the cross ties
which were placed to support the bottom
plates. The plating was then commenced,
either at the * bearing ” or ‘‘roller,” end as
the case might be. As the plates were al-
ready marked, punched, & numbered, cach
plate having its own particular place assigned
for it in the tube, it was but a simple process
to place them in position, which was thus
performed :—

1st. The *‘ bottom strips” a on figure 2,
page 89, which join the plates making up the
width of the tube, were laid down ; then the
‘“ bottom plates,’” d ; next the ‘‘cover plates,”
¢ ; 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, to keep the
pieces together ; & when the bottom was com-
pleted, the side plates which were riveted
into large sheets on shore, were commenced
at the centre of the tube & proceeded with
towards the eads. As fast as these large
sheets, h, were placed together, the bottom
‘* gussets,” g, which joint the sides with the

- C. P. R. LANDS.

The Canadian Pacific Railway lands consist of the
odd-numbered sections along the Main Line and
Branches, and in Northern Alberta and the Lake
Dauphin District. The Railway Lands are for sale at
the various agencies of the company in Manitoba and
the North-West Territories at the following prices :

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

Lands in Assiniboia, east ot the 3rd meridian, average
$3to §4 an acre

Lands west of the 3rd meridian, including the Calgary
District, generally $3 per acre.

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

TERMS OF PAYMENT.

The aggregate amount of purchase money and in-
terest is divided into ten instalments, as shown in the
table below ; the first to be paid at the time of purchase,
the remainder annually thereafter, except in the case of
the settler who goes into actual residence on the land
and breaks up at least one-sixteenth thereof within one

ear, who is entitled to have second instalment deferred
‘or two years from date of purchase.

The following table shows the amount of the annual
instalments on a quarter section of 160 acres at different
prices :

160 acres at $3.00 per acre, 1st instalment $71.90, and

nine equai‘instalments of $60.

160 acres at $3.50 per acre, 1st instalment $83.90, and

nine equai‘instalments of $70.

160 acres at $4.00 per acre, 1st instalment $95.85, and

nine equal instalments of $80.

16oacres at $4.50 per acre, 1stinstalment $107.85, and
nine equal instalments of $90.

160 acres at $5.00 per acre, 1stinstalment $119.85, and
nine equal instalments of $100.

160 acres at $5.50 per acre, 1st instalment $131.80, and
nine equal instalments of $110.

160 acres at $6.00 per acre, 1stinstalment $143.80, and
nine equal instalments of $120.

Discount For Cash. If land is paid for in full at
time of purchase, a reduction from price will be allowed
equal to ten per cent. of the amount paid in excess of the
usual cash instalment.

Interest at six per cent. will be charged on overdue
instalments.

Write for maps and full particulars.

F. T. CRIFFIN, - &ne

Commissioner,

.WINNIPEG.

Car Wheels, Castings,

» _ Rhodes,
- Curry & Co,,

d 3
Railway ang
Street Cars

of all descriptions.
Spectal Cars for Coal, Ore,

& Lumber, &c., with Ball-
o Bearing Wheels, & o

Forgings, &c.

AMHERST, NOVA SCOTIA.

|

¢ under our supervision.

Crand Trunk Elevator, Pertland, Me....

We make a specialty
of furnishing . . ...

JOHN S. METCALF CO,

Engineers, Grain Elevator Builders,
1076 W. FIFTEENTH STREET, CHICAGO, ILL.

A partial list of elevators which have been designed and constructed by us and

{ Burlington Elevator, St. Louis, Mo................

Export Elevator, Buffalo, N.Y........... ....... ..o Y ,000,000 “
J. R, Booth Elevator, Depot Harbor, Ontarlo..... _...... ... “ 1,000,000
Cleveland Elevator Company’s Elevator, Cleveland, O......... o 500,000 .
Erie R. R. Transfer & Clipping House, Chicago, Ill.............. o 100 cars in 10 hrs.

Manchester Ship Canal Co.’s Elevator, Manchester, Eng...... “ 1,600,000 ¢

Burlington Elevator Co., Peoria, I11..............
Canada Atiantic Railway Elevator, Coteau Landing, Que
Northern Grain Co., Manitowoc, Wis.............
Union Elevator, East St. Louis, It ..............
Montreal Warehousing Co.'s Belt Conveyer System

L PLANS AND SPECIFICATIONS.

.......... 1,300,000 Bushels
1,000,000 ¢

. ““

500
T 500,000
s 1,350,000 *

[ O T e e i

-
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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 fits 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 16x1g 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 snow 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; & in the cen-
tre a scow was anchored & piles driven in

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

Figure 3 shows the description of
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-
Iy as on glass.

The rivets are an inch in diameter, &
are arranged in rows. They were
heated in portable furnaces, which
were moved from place to place as the
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.

0

I

—_———

RAILWAYS AND CANALS.
Annual Report of the Department.

Following is a summary of the report of
the Deputy Minister & Chief Engineer for the
year ended June 30, 1900, the report of the
Chief Engincer also dealing with works of
construction up to Dec. 1, 1900.

The number of railways in actual opera-
tion, including the two Government roads,
the I.C.R. & the P.E.L.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 33.

On June 30, 1900, the number of miles of
completed railway was 17,824; an increase of
466, besides 2,558 miles of sidings. The num-
ber of miles laid with steel rails was 17,694,
of which 591 was double track. The number
of miles in operation was 17,657.

The paid-up capital amounted to $998,268,-
404, an increase of $33,568,620. The gross
earnings amounted to $70,740,270, an increase
of $8,496,486, and the working expenses ag-
gregated $47,699,798, an increase of $6,993,-
581 compared with those of the previous year,
jeaving the net earnings $23,040,472, an in-
crease of $1,502,805. The number of passen-
gers carried was 21,500,175, an increase of
2,366,810, & the freight traffic amounted to
35,946,183 tons, an increase of 4,734,430.
The total number of miles run by trains was
5,177,871, 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 in 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 gained over $6,700,000
out of the total increase in earnings.

The Federal Government expenditure on
railways priorto & 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 $296,872.90 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 13,881,460.-
65, paid out before Confederation, has been
expended on railways during the past 33
years. This includes the annual subsidy of
$186,600 to the Atlantic & Northwest Ry. Co.
for 20 years from July 1, 1889, amounting for
the past 11 years to $2,054,600, which is paid
through the Finance Department, & now, for
the first time, noted here. It does notinclude
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 Rallways.—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,
1899-1900, were $4,774,161.87, an increase of
$828,344.47 over the preceding year. The
gross working expenses were $4,665,238.006,
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 $120,667.02;
the Windsor Branch (!4 of total earnings)
gave a profit of $34,459.87, & the P.E.LR. 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, 1898, 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, making an 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 g9
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 $1,600,000, less subsidy
paid under the subsidy Act of 1897, for 42
miles thereof between Moose Park & the
River Chaudiere. The amount of this sub-
sidy was $136,000, making the amount pay-
able to the Co. $1,464,000. 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 $5,000 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 rentals are
omitted.

During the fiscal year, in addition to $1,-
459,000 paid for the Drummond County Ry.,
& $1,290.31 for improvements to the Governor-
General's car, there was an addition of $1,-
796,348.89 to the capital account expenditure,
making the total expenditure chargeable to
capital on the whole road as amalgamated
up to June 30, 1900, $60,341,425.21. 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 tacilities $176,902.92, for the elevator
at St. John $140,781.50, for the elevator at
Halifax $82,671.12, for strengthening bridges
$77.091.10, for rolling stock $533,223.40, for
refrigerator cars $30,016.69, for applying air
brakes to freight cars $19,905.48, & for the
Indiantown branch $52,128.44.

The gross earnings of the year amounted
to $4,552,071.71, an increase of $813,740.27,
and the working expenses to $4,431,404.69
(including $164,694.47 rent paid for the ex-
tension into Montreal), being an increase in
comparison with the previous year (when
$210,000 was paid for rental) of $755,718.48 ;
the excess of earnings over expenditure be-
ing $120,667.02, against an excess of ex-
penditure over earnings in the previous year
of $62,645.23, or a betterment of $58,021.79.
Comparing the earnings with those of the
previous year, the passenger traffic produced
$1,404,469.87 or 30.85% of the gross earnings,
an increase of $237,006.71 ; the freight traffic
amounted to $2,912,790.52 or 63.999, an in-
crease of $564,693.94, and the carriage of
mail and express freight produced $234,811.32
or 5.16%, an increase of $12,029.62. The
earnings per mile of railway were $3,462.52,
an increase of $618.97. These figures are
based on a mileage for both 1898-99 & 1899-
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. Of flour & meal 1,234,076 barrels
were carried, an increase of 76,826. Of grain
2,720,453 bush. were carried, an increase of
125,100. Lumber showed an increase of
2,796,043 superficial ft., the total quantity
carried being 379,350,074 ft. There was a
decrease of 17,008 in the number of live stock,
of which 92,813 were carried. 603,209 tons
of coal, an increase of 109,003 were carried.
Of raw sugar, g6 tons were carried, the
quantity in the previous two years having
been nil. Of 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 salt fish, an increase
of 1,169 were carried. Of manufactured
goods, 507,024 tons were carried, an increase
of 107,497. Of ocean-borne goods, other
than deals, to & from Europe via Halifax, the
aggregate was 39,704 tons, an increase of
5.531.  Of this 37,108 was local traffic. In
addition 55,086 tons of deals were carried.

In the winter of 1899-19oo the removal of
snow & ice entailed an expenditure of nearly
$89,000, about $19,000 more than the cost
the previous year. The permanent way &
all structures & works are in good order,
The train mileage (or number of miles run by
trains) of the vear was 5,473,710, an increase
of 592,015. The cost per train mile was
80.95¢., 5.66¢. more than in the previous year
(in both years the rental of lease lines is in-
cluded)., The working expenses per mile of
railway amounted to $3.370.73, an increase
of $574.83 per mile. The rental of leased
iines is included in both years. The com-
mencement in July, 1899, by the Dominion Iron
& Steel Co. of extensive iron works at Sydney
has given a great impetus to traffic, necessi-
tating the increase of equipment and accom-
modation on the line.

The Windsor Branch is 32 miles in length.
It extends from Windsor Jct., on the L.C.R.,
to Windsor, & is operated by the Dominion
Atlantic Ry. Co., formerly the Windsor &
Annapolis Ry. Co. The Co. pays all charges
in connection with the working of the traffic,
two-thirds of the gross earnings being al-
lowed it, the Government taking the remain-
ing one-third, & assuming all costs of
maintenance of the road & works. This
arrangement is carried out under an agree-
ment dated Dec. 13, 1892, which extends, for
a further term of 21 years, arrangements
similar to those made in 1871. All charges
for superintendence & supervision of mainten-
ance of works are borne by the Government ;
the duty of supervision being performed by
the chief officers of the I.C.R. The gross
earnings of the Government (one-third of
gross receipts) credited to this branch
amounted 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,
leaving the profit to the Government $34,-
459.88. The road has been maintained in
good order.

Prince Edward Island Ry.—The total cost
of the road & equipment chargeable to capital
account at the close of the fiscal year was
$3,843,653.28 ; there being an addition dur-
ing the year of $33,546.02; the main item
being an expenditure of $28,502.67 for a
branch to Murray Harbour; $9,995 for re-
ducing curves & shortening the line between
Loyalist & Colville ; $8,000 for rolling stock,
& $6,338.75 on a survey for a combined rail-
way & carriage bridge over the River Hills-
borough, Charlottetown.

The gross earnings were $174,738.73, &
the working expenses $220,931.81 ; the ex-
penditure in excess being $46,193.08. Com-
pared with the previous year, the gross earn-
ings show an increase of $9,726.70, & the
working expenses an increase of $2,878.80.
The railway carried 147,471 passengers, an
increase of 17,804, producing $72,908.42, an
increase of $7,615.31.  Of freight there were
carried 62,227 tons, an increase of 4,259, pro-
ducing $83,627.41, an increase of $3,738.8g,
while the earnings from mails & sundries
amounted to $18,112.90, a decrease of $1,-
627.50. Compared with the previous year,
the working expenses were greater by $2,-
878.20. The train mileage (the number of
miles run by trains) was 264,895, an increase
of 1,560. The cost per mile run by trains was
83.40c., an increase of 0.60c.; and per mile of
railway $1,038.35, an increase of $13.70, The
road, with its buildings & rolling stock, has
been maintained in a satisfactory condition.

Railway to the Yukon.—During the sea-
sons 1898, 1899 & 1900, in accordance with
parliamentary provisions, surveying parties
were engaged in the work of endeavoring to
find a feasible route for a railway, on Cana-
dian territory entirely, to give communication
with the Yukon district from a point on an
existing Canadian railway, & also from a
Canadian port on the Pacific coast, & the

. . '
The Canadian Pacific Railway Company.

Dividends for the half year ended 31st December, 1900,
have been declared as foﬁows:

On the Preference Stock two per cent.
On the Common Stock two and one half per cent.

Warrants for the Common Stock dividend will be
mailed on or about 1st April to Shareholders of record at
the closing of the books in Montreal, New York and
London respectively.

The Preference Stock dividend will be paid on Monday.
1st April, to Shareholders of record at the closing of the
books at the Company’s London Office, 1 Queen Victoria
Street, l.ondon, E.C.

The Common Stock Transfer books will close in Lon-
don at 3 p.m. on Friday, 22nd February, and in Montreal
and New York on Friday, 8th March. The Preference
Stock books will close at' 1 p.m. on Saturday, March znd.

All books will be re-opened on Tuesday, 2nd April.

By order of the Board,

CHARLES DRINKWATER.
Secretary.

Montreal, 11th February, 1901,
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approximate cost of such a railway. Reports
from the officers in charge of these surveys
were printed in the annual report of 1898-99.
The results of the work of the season of 1900
cannot yet be given, but the reporfs & plans
are being prepared. The Chief Engineer,
however, states that he is able to say that a
practicable line can be obtained upon which
a road could be constructed at a reasonable
cost. In the annual report for the year end-
ing June 30, 1go1 (before the preparation of
which no doubt the reports of the engineers
in charge of the surveys will be received,
covering, it is expected, the entire route) itis
proposed to give a full description of the en-
tire line from Edmonton to the Yukon & to an
ocean port, as regards alignment, grades,
cost of construction, & a general description
of the country through which it passes.

Subsidized Railways. — The following
shows the aggregate of the payments made
on subsidy account :

Fiscal year 1883-84
o 8

do 188385 ....... 403,245 0O
do 188586 ....... 2,171,249 0O
do 188687 .......... 1,406,533 00
do 1,027,041 92
do 846,721 83
do 1,678,195 72
do 1,265.705 87
do 1,247,215 93
do 811,394 07
do 1,229,885 10
do 1,310,049 10
do 834,745 49
do 416 955 30
do 1,414.934 78
do 3,201,220 0§
do 725.920 3§

$20,202,312 51
To the above there have to be addcd the
following exceptional subsidies :
Canada Central Ry.. paid between 1878-83..
C.P.R. extension from St. Martin's Jct. to
Quebec, paidin 885 ..........o..ois
Total subsidies paid from Conso'idated
Fund up to June 30, 1900 . ...........0 $23.227.562 51
The main line subsidy to C.P.R. paid from
Capital........coooeiiinien oonn

1,525,250 0O

25,000,000 00

Total paid as subsidies .............. $48.227.562 51
The above does not include $2,394,000,
due to the province of Quebec for the railway
between Ottawa & Quebec, which has been
transferred to the public debt, & on wiiich in-
terest at 5% is paid, amounting to $119,700 a
year. The subsidy of $186,600 a year pay-
able to the Atlantic & Northwest Ry. Com-
pany, for zo years from July 1, 1889, is now, for
the first time, included. The $500,000 granted
in 1887 to the Western Counties Ry. Co.,in set-
tlement of matters in dispute with the Govern-
ment, towards the construction of a link of
railway between Annapolis & Digby, has, in
previous years, been included in this state-
ment as a subsidy ; itis now omitted, as under
authority of the act of 1889, the Government
itself constructed the link, which was handed
over to the Co. in 1891. The cost was charg-
ed against *“ Capital.”

The following contracts were entered into
after the close of the fiscal year :

Great Northern Ry.—Shawenegan Falls
Branch, 6% miles, July 4, 1900.  Montcalm
to St. Tite, 53% miles, July 26, 1900.

Central Ontario Ry.--Coe Hill or Rathbun
to Bancroft, 21 miles, Aug. 29, 1goo.

Cape Breton Ry. Extension—Port Hawkes-
bury to St. Peters, 3o miles, Sept. 15, 1900.

St. Mary's River Ry.-—From Alberta Rail-
way & Coal Co.’s line to Cardston, Alberta,
30 miles, Sept. 10, 1900.

Montreal & Province Line—Farnham to
Freleighsburg & Boundary, 21 miles, Oct. 31,
1900,

9Ottawa & New York Ry.—-Bridge over
St. Lawrence at Cornwall $90,000, Oct. 4,
1900.

Quebec Bridge Co.—Bridge over St. Law-
rence at Chaudiere Basin, $1,000,000, Nov.
12, 19o0.

Pontiac Pacific Junction & Ottawa & Gatin-
eau Rys. Bridge over River Ottawa between
Ottawa & Hull, additional §100,000, Nov. 26,

1900,

ADDITIONAL PAYMENTS.
Massawippi Valley Ry...................... 137
Trmernear R Nichmond 6y R Lo
Canadian Northern Ry........
Great Northern Ry.... ........
Grand Trunk Ry. (Victoria Bridg .
Canadian Pacific Ry. (Pipestone Branch).... gz, 0o
Central OntarioRy..................
Midland Ry....... ..... ... ....cooe
Ottawa & ilew York Ry. (Bridge) ..
Quebec Bridge Co............ooooen il

Canals,—The total expenditure charged to
capital account on the original construction &
the enlargement of the several canals of the
Dominion up to June 30, 1900, was $79,043,-
784.09. A further sum of $16,273,125.98 was
expended on the repairs, maintenance &
operation of these works, making a total of
$95,316,910.07. These figures are the aggre-
gate expenditure on specific canals & do not
comprise certain items charged to ‘‘ Canals in
general.” The total revenue derived, includ-
ing tolls & rentals of lands & water-powers,
amounted to $12,401,917.32.

The total expenditure for the fiscal year
ended June 30, 1900, including canals in gen-
eral, was as follows : on construction & en-
largement $2,639,564.93, & $711,600.06 for
repairs, renewals, & operation, a total for the
year of $3,351,164.99. The total net revenue
collected for the fiscal year was $322,642.86,
a decrease compared with the previous year
of $46,401.52. The net canal tolls were
$272,533.82, a decrease of $49,751.30. The
total expenditure on canal staff & mainten-
ance, repairs & renewals for the year was
$711,600.06, an increase of $78,284.45, & the
total net receipts amounting as above, to
$322,642.86, the amount of expenditure in ex-
cess of receipts was $388,957.20, compared
with an excess expenditure the previous year
of $264,271.23.

The total traffic through the several canals
of the Dominion for the scason of 1899
amounted to 6,225,924 tons, a decrease of
392,551 tons compared with the previous year.
This includes 3,006,664 tons passing through
the Sault Ste. Marie Canal, which is free of
toll. On the Welland Canal 789,770 tons of
freight were moved, a decrease of 350,307 ; of
which 462,523 were agricultural products, a
decrease of 269,947, & 103,589 produce of the
forest ; 637,268 passed eastward & 152,502
westward ; 769,618 were through freight, of
which 622,104 passed eastward. Of this
through freight Canadian vessels carried
309,546 tons, a decrease of 740, & U.S. vessels
360,072 tons, a decrease of 350,372. The
total freight passed eastward & westward
through this canal from U.S. ports to U.S.
ports was 360,529 tons, a decrease of 127,010
tons compared with the year 1898. The
quantity of grain passed down the Welland &
the St. Lawrence canals to Montreal was
332,746 tons, a decrease of 186,786 compared
with the previous year: of this 48,828 were
transhipped at Ogdensburg, as against 40,-
257 transhipped in 1898. The further quan-
tity of 39,545 tons of grain passed down the
St. Lawrence canals, only, to Montreal, mak-
ing the total 372,291 tons. The rate of toll
on grain for passage through the Welland
(giving free passage through the St. Law-
rence canals) was 10c. a ton.

On the St. Lawrence canals 1,349,093 tons
of freight were moved, a decrease of 9o,041 ;
of which 609,454 were east bound through
freight, & 29,810 west bound through freight;
811,616 were agricultural products, 380,127
merchandise, & 81,951 forest products. Two
cargoes of grain, aggregating 558 tons, were
taken down direct to Montreal through the
Welland & St. Lawrence canals.

On the Ottawa river canals the total quan-
tity of freight moved was 520,105 tons, a de-
crease of 29,981, of which 507,722 were pro-
duce of the forest. On the Chambly Canal
362,635 tons were moved, an increase of g1,-
299, of which 218,977 were produce of the
forest. On the Rideau Canal 69,905 tons
were carried, an increase of 15,409 ; 37,189

being the product of the forest. On the St.
Peter's Canal 70,804 tons were carried, an
increase of 6,314, of which 50,666 were mer-
chandise. On the Murray Canal 16,788 tons
passed, an increase of 1,245, & 1,051 of this
were the produce of the forest. Onthe Trent
Valley Canal 40,160 tons werc moved, of
which 38,135 were product of the forest.

On the Sault Ste. Marie Canal the total
movement of freight was 3,006,664 tons, be-
ing a decrease of 48,623, carried in 3,769 ves-
sels, the number of lockages being 2,610,
Of wheat 12,759,318 bush., & of other grain
1,737,956 bush. were carried ; 1,078,668 bar-
rels of flour, 1,680,063 tons of iron ore & 7,-
927,000 ft. b.m., of lumber; all these items
except lumber show a considerable decreasc.
The total traffic at this point, accommodated
by the two canals, the Canadian & U. S.,
amounted to 25,258,803 tons, an increase of

" 4,019,363, carried in 20,249 vessels, a decrease

of 2,516. The total quantity of wheat car-
ried was §8,301,682 bush., an increase of 4,
138,322, & of other grain 30,079,806, an in-
crease of 3,940,689. Of lumber 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
canals 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 84.221. In addition, during the
past two seasons, a new system of grain traf-
fic has come into operation, from Depot Har-
bor on Georgian Bay, over the Canada At-
lantic Ry. to Coteau Landing at the head of
the Soulanges Canal, thence by barge to
Montreal. In the season of 1898, the total
freight carried by this route to Montreal was
263.735 tons, of which 226,406 were grain.
In the season of 18gg 309,573 tons were car-
ried, of which 259,531 were grain; going
through the Beauharnois Canal, the Soulanges
not then being opened. Of the grain so car-
ried in 1898 §9,063 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 canals was 416,-
700 tons, a decrease of 42,704, while the quan-
tity carried by the railways of the State to
tide-water amounted to 4,642,952 tons, a de-
crease of 728,548. Of the total east & west
bound freight carried by the canals of the
State of New York (the Erie, the Champlain,
the Black River, the Cayuga & Seneca L the
Oswego), & the competing railways (the New
York Central & the Erie) respectively (amount-
ing in 1899 to 51,702,761 tons—greater by
2,391,731 than in 1898), the proportion car-
ried by the canals has fallen steadily from 68.9
% in 1859 & 47.0% in 186g to 6.87, in 1898 &
7.2% in 1899. These canals carried in 1899
3,686,051 tons: 1,692,972 were through
freight from Lake Erie to New York, & of
this quantity 1,165,217 went eastward.

On the opening of navigation in the spring
of 1900, by means of the enlarged canal sys-
tems & the intermediate water ways (though
not fully completed), passage to vessels draw-
ing 14 ft. of water from Lake Superior to the
head of ocean navigation at Montreal was af-
forded. The cxtent of the improved facilities
of communication so obtained, & their value
to commercial interests may be understood
from the fact that in place of the old limit of
lock dimensions, viz., length, 200 ft. ; width,
45 ft.; depth of water on the sills, g ft. ; the
enlarged locks are 270 ft. in length, 45 ft. in
width, with 14 ft. of water on sills, accommo-
dating 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-
cal vessel, the propeller Aragon, whose length
is 247 ft. & width 42.6 ft., has passed through
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INDEPENDENT ORDER OF FORESTERS.
THE BEST FRATERNAL BENEFIT SOCIETY IN EXISTENCE.

Cost to Join the 1.O.F.
(For 81,000 Mortuary Benefit.) (For more than $1,000 Mort. Benefit.)

The Members, the Beneflts, and Their Assurance
At 3ist December Each Year.

Initiation fee (minimum)........... $1 oo Cost to take $2,000 Mort. Benefit..$6 oo
Certificate fee........... ... 100 oo B3,000 v 7 oo
Registration fee. e ... 100 o .Eq,ooo . o 9 oo é Year M ,;lr}‘,’gmp Bg:"eigm sg‘?gﬁ}s Su;le)}‘us [;}c:g\
Medi ination fee ... ..... 1 50 oo o000 ' ‘ 10 00 * IMel . . 3 2
Medical Examination fe¢ ——5 Sick benebiss, when required, cost ; Capita. |per 1,000.
Total minimum cost........... $4 s0 | extra. 1881 Le19 s 1,300 00 s 1,568 5 s 148 0
Benefits given by the 1.O.F. 1882 L3 1208 % 2067 8 2 61 1100
1.—The Mortuary Benefit of $500, $1,000, az,ooo. $3.000 $4,000 or $}5000 %gﬁ 2%;8 13914 31 23’08,{ ped 3 g{ ig
2.—A Total and Permanent Disability Benefit of one-half of face value ot 1885 3512 25,576 09 et 2 a +3
policy. with exemption from further payment ot premiums or Court Dues. | 1886 5 28499 83 533‘981 % oy i
3.—An Oldeg'e Beneflt consisting of exemption from payment of premiums and 1887 7811 50,014 67 81384 11 104 32
Court d ter age 70. . ’ g s 3
3‘.’161.6531 Ageglllslbll[ty Benefit ot one-tenth ot face value of policy payable }% {'}'349 1?23%; ég g}%}) % 1?) g gg
yearly for ter} yea{‘s. on be{“ﬁh‘z"?clzaed totally and permanently disabled by infirmi- 189 » 180546 78 285007 9 N 28
ties of ter the seventieth birthday. . g » 3 3
le:.iAang:)?d i*e Pension gayable during disability, which may be taken as a sub- %& 2%%32 ﬁ}'ﬁg g% g%‘ggg % }g gg gég
stitute for the Old Age Disability Benefit. . . . 1803 51484 309185 93 2955 & 144 6.2
6.—Free Iedical Attendance by Court Physician where not dispensed with by 1804 70,055 511162 30 1187995 11 Y e
Court by-law ; also trained nurses in certain cases. . . 1895 86'5"1 685'000 8 1‘$0'783 16 1 5.67
-.—A Sick Benefit of $3 to 35 per week, subject to provisions of the Constitution 18% 102,838 320,011 1 T B 2
and Laws of the Order ; optional, and when taken costs extra. 1897 124685 992'225 & 3953832 78 20 s 3%
8.— A Burial Benefit of $100 at death of a Pensioner. o 1898 141000 L1615 18 P 292 3.
o.—A Funeral Benefit of $s0 at death of a member enrolled in Sick and Funeral 189 163610 1430.200 33 rens 8 & 0§ 281
Benefit D tment. g 33, L, 7178, %
ex:,e—So:F:Irananntemll Privileges of the Court Room. S 1900 180,717 1,513,498 11 4,483,359 07 24 81 6.30
For Further Information Respecting this Great Fraternal Benefit Society, Apply to e
Oronhyatekha, M.D., S.C.R., Toronto, Ont. John A. McGillivray, Ié C, S.S,, Toronto, Ont.

James Marshall, 24 CharingoCross, London, Eng. A. E. Stevenson, 431 E. 'ixty-Third St., Chicago, IlL.

r Any Officer or Member 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-
thur at the head of Lake Superior, now open
for a 14 ft. navigation, comprises 73 miles of
canal & 965 miles of river & lake waters, a
total of 1,038 miles. To Duluth, the total dis-
tance is 1,162 miles. The approaches to the
canals & the channel through the intermediate
riverreachesare well defined & are lighted with
gas buoys, rendering their navigation by
night as well as by day feasible & safe. In
the case of the Soulanges Canal, the canal is
well lighted throughout by electricity, a sys-
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 from 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-
trics 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 1900 is sufficient indication of the pro-
digious vitality of the region. Since 18go
Buffalo has increased 379 to a population of
352,000, Cleveland, the great ship building
centre, 46% to 382,000. Toledo, 617 to 132,-
o0oo. Detroit, 38% to 286,000. Milwaukee,
39,% to 285,000, & Chicago, 547 to 1,699,000.
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 11, 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 pragress. 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} ft.
draught, so as to give a depth of 2z 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& 1900, 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, Nfld., 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, 1900, 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 1,000,000 sq. ft., making a
total of 26,000,000 sq. ft. Besides these two
reservoirs now in use, there are two others
within close proximity having areas of 9,000,-
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 ft. centers, planked on
the bottom with 2% in. & sides 2in. 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 3 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 g-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 600 kilowatts
each, revolving armature, 3-phase type, run-
ning at 237 revolutions a minute, & delivering
500 volts at- 60 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 ot
15 kilowatts each, 4 pole, 110 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 500,000 circular mil
lead-covered tables. On each transformer is
mounted a Westinghouse so0-ampere quick
break switch for the purpose of opening the
primary side if necessary. Three Westing-
house transformers of 400 kilowatts each, oil
cooled, raise the voltage to 15,000 volts for
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 line 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 1o0o-kilowatt Westinghouse
oil-cooled transformers for 2 rotary convert-
ers. The transformers are connected Scott
system, giving a z phase current at 400 volts.
The sub-station also contains four 150 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 3o 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& 1 for
railway feeders, the remaining 4 for light &
power, 2 panels for each. All station appli-
ances are of standard Westinghouse types of
latest forms. The remaining interesting fea-
ture of the sub-station is that the Manbhattan
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, equipped
with 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 in keeping with the Newfound-
land Ry., which has a gauge of 3% ft. Five
miles of 50-lb. T. rails have been laid & cars
are running over them every day ; also, 5,700
ft. of 83-lb. girder rails on the principal street,
which at present is being paved. The trolley
wire is no. o & suspended from poles on either
side of the street. Rails are bonded in the
usual way & cross-bonded every joo ft., no. o
bonds used for 5o0-lb. rails & oo for 83-1b. A
number of very steep grades are encountered,
one short grade of 147, and several of 7 &
8%. Two or three curves of 45-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-
mirably.

The city has a population of 35,000, of which
the majority are interested in the fishing in-
dustry., Quite alot of manufacturing is done,
& as coal is very expensive there is a good
demand for electric power.

C. H. Massy is Consulting Engineer, W,
A. McKay is Superintendent & Electrical En-
gineer, & F. H. Wing is Electrical Engineer
in charge of the generating station at Petty
Harbor; while R. F. Markill is in charge of
the sub-station.

-

Grain Received at Lake Huron Ports.
Collectors of Customs report the grain re-
ceived by water at the following ports during
1900 as follows : —

Bushels,
At Depot Harbor, from Chicago............ 11,010,643
b - * Duluth ............ 2,305,371
" ' *  Fort Wiliam .. .. .. 76,313
Total ...... ... ..o 13.392,327
At Midland, from Chicago .. ........... 4,742,147
. “ Duluth, ................. 2,229 04
s ‘* Milwaukee .......... ... 1,460,606
¢ Fort William ... . ...... 1,783,040
Total ..o 0 10.213,841
At Sarnia, from Chicago ............... .. 2,536,680
. Puluth ... oL 7,204
- * Fort William ... ... ..., 423,195
Total ..... .. ................... 3,457,079
At Goderich, from Chicago......... ....... 604,025
‘“ “ Dualuth,.... ......... .. 151,106
* “  Fort William ... .. ..., 911,199
Total ........... ...t 1,606,330
At Owen Sound, from Chicago............. 78,179
«“ “ “ Duluth ... ... .. 97,0C0
. “ Fert William
Total ... oo el
At Co'lingwood, from Duluth ... . ... ...
" * Fort William

Total ... ... 450,782

—_— .
Liverpool [larine Electric Railway.

There has recently been installed in Liver-
pool, N.S., an electric marine railway of quite
a novel character. The equipment consists
of a 30 h.p. induction motor, the motor shaft
being geared to a heavy worm shaft & wheel ;
the worm wheel shaft carries a pinion wheel
which gears into another large wheel, on the
shaft of which is placed a large heavy sprocket
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
Mersey to a distance of zoo ft., on a grade
of Y3 in. to the foot. The track & cradle are
built in a very solid & substantial manner,
being constructed of heavy pine timbers. On
Jan. 11 the first vessel was hauled up & lower-
ed down again, all the apparatus & gear
working in an entirely satisfactory manner.

Liverpool possessed the first marine rail-

way in the Maritime Provinces, the motive

power used being horses. It formerly took
from 4 to 5 hours to haul up a vessel, whereas
the same work is now performed in 2o min-
utes. This railway is, without doubt, the first
one in America, & probably the first one of its
kind in the world to which electrical energy
has been applied as the motive power.—Elec-
trical News.

ENAMELED IRON PLATES

For Doors, etc., in Stations, Steamships, Ferries, Hotels,
Offices, etc., carried in Stock for Prompt Delivery.

Any of these Plates can be shipped on the day an order is received.

Rome will soon be connected with Paris by
a telephone line. The work has been in pro-
gress for many months, & the Italian govern-
ment has completed the installation of the
wires on the Italian slope of the Alps. The
French government is at work on the line on
its side, & it is thought that communication
between the two cities will be accomplished
during the summer.

¢SMOKING ROOM)

Size 23 x 34inches. Oblong, fancy
ends, white ground, blue letters, lined
& tipped :
Agent’s Office.
Express Office.
Freight Office.
General Offices.
Private Office. Dining Room
Ticket Office. Luanch Room.
Telegraph Office. Restaurant.
aniaze Room. Ladies’ Toilet.
Smoking Room. Ien’s Toilet.
Smoking Prohibited. No Admittance.

Trespassers Prosecuted,

(NO_ADMITTANCE

Size 10 x 214 inches. Oblong, oval
ends, white ground, blue letters, lined
& tipped, hollowed :

Waiting Room.

General Waiting Room.
Ladies’ Waiting Room.
Men's Waiting Room.

Bar Room. Men.

Luggage Room. Private.

Office. No Admittance.
No Road.

Refreshments.
Exit, Boarding House.

Fire Escape. Private Board.

Lavatory. Dressmaking.
Ladies. Fresh to Day.
Women. Teas Provided.
Gentlemen. Please Shut the Gate.

Size 14 x 3 inches. Oblong, oval ends,
white ground, blue letters, lined and
tipped.

No Admittance.
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STICKNO BILLS

Size 18 x 334 inches. Oblong, square
ends, white ground, blue letters, lined &
tipped.

Furnished Apartments. Stick no Bills,

Please Shut the Door.

'PULL-

Oval, size 2 x 3 inches, white ground,
blue letters, tipped, hollowed, lettered
Push, Pull, as above.

Oblong, square ends, size 3x 1Y%
inches, white ground, blue letters, tip-
ped, lettered Push, Pull, as above.

Perpendicular, square ends, size 12
x 3 inches, white ground, blue letters,
lined & tipped, lettered perpendicularly,
Push, Pull.

Oblong, square ends, size 12 x 3
inches, white ground, blue letters,
lined and tipped, lettered horizontally,
Push, Pull.

Oblong, fancy ends, size 3 x 15
inches, white ground, blue letters,
lined and tipped, lettered Push, Pull.

ENAMELED IRON SIGNS.

For Steam & Electric Railways, Steamship, Express, Telegraph, Telephone
& Advertising Purposes, of every description, size & color, made to order.

Railway Station Names, Switch Targets, Semaphore Arms, Whistle & Dia-
mond Crossing Signs, Numbers for Rallway Bridges, Sections, Mileage
Signal Houses, ete.; Street Car Route Signs; Steamship &

Ferry Signs; Express, Telegraph & Telephone Office
Signs; Agency, Office, Store, Wagon, Cart &

Advertising Signs; Street Names &

Numbers ; Door Numbers.

-

These signs last practically for ever, they never fade or tarnish, they are
ever bright and attractive, they are absolutely impervious to heat or cold, they
are the only signs that will withstand the eftects of weather in all climates.

For Prices, Illustrated Catalogues, etc., address

THE AGTON BURROWS GOMPANY,

29 Melinda Street, -

- Toronto, Canada.



Accident Insurance

Travelers’ Insurance Co.............. Montreal.
Aerated Waters
EB. L. Drewry.....ccocoviviionenaness Winnipeg.

Alr Brakes & Fittings

) Westinghouse Mfg. Co.......... Hamilton, Ont.
Ales ’ .
sl Be L Drewsy.oviiiiiaesinieesins Winnipeg.
Rice Lewis & Son............ Cevenrans Torento.
- Axles
ames Hutton & Co.......... vveess. Montreal.
L Curry & Co..vnrnnnenens ‘Amherst, N.S.
" Babbit .
.. Rice Lewis &Son......... . Toronto.
- Blankets & Bedding
The Hudson's Bay Company ............
. Block & Taeckle
‘RiceLewis&Son..........cooevnvnins Toronto
Boat Fittings & Hardware
....RiceLewis & Son.........coocoviinins Toronto.
”Boﬂer Covering

Hand & Push Can

Mica Boiler CoveringCo............. M. 1

mArnu Top Pins b Side Blocks |
‘ 'Th F'u'stbmok Box Co. T

" The Hudson's Bay Company.................. .
“Acton Burrows Co . .....oioeiiiin +....Toronto.
Doﬁr Signs
Mou Burtows Co .. ..ovuenrnnes ... .Toronto,
¥ ve Hudson's Bay Company..... S
‘Jieetric Car Route Signs

‘X3ectric Trucks
Baldwin Locomotive Wm-ks . Philadelphia, Pa.
Hnameled Iron Signs

RmLewu&Son...; ................. Toronto.
The“ dson's Bay Company. ... .c..voivevnnns
Rxancm-tSon.. crererassiorsasss.. Toronto.
ﬁubmm
NoﬂheyMnufactuﬂn‘Co

Page Wire Femee Co.
Gieneral Supplies

ries
TheHud-onsBayCemp‘ny.. ceereiverrativrae
f Tones y :
" Acton Burrows Co ........ ....;..‘.....«Torenw.

oronto. -

.Acton Burrows Co ..........coivennt Toronto.

"Acton Burrows Co. ... Toronto.
, Stationary & Marine
ol-on Tron Works..........o.c0iveens Toronto.
lnp'aving ‘
“" Acton BurrowsCo ......... P +..Toronto.
Toronto Engraving Co.ovinnnnns “v...Toronto.
Express Office Signs ‘
Acton Burrows Co ...l e
, ren g ' :
: Page Wire Fence™ Co ......... Walkervilte, Ont.
Ferry Signs .
: ActonB\m'omCo Cedieierearenies
. Flags s

{The Purchasing Agents’ Guide }

To the Manufacturers of & Dealers in Stsam & Eleotric Railway, Steamship, Express, Telegraph & Telephone supplies, &c.

Semaphore Arms

F.E.Came...coocooviiiinnnnnnanncns Montreal. Actou Burrows Cu .................... Toronto,
fting .

Ba:l“ Lcwu P R Toronto. Rtee Lewis &Son....... ieeeaains .Toronto.
The Hudson's Bay Company... s, ...] Shingles .

Headlighta ¢ The Haliburton Lumber Company.....Toronto.
Nosh L. Piper & Son- ............. ../Toronto. Shipbuilders’ Tools & Supplies

Hose RiceLewis & Son..............oo0eee Toronto.
Rice Lewis & Son..........ocoerreenes Toronto,- Ships

IMustrations Polson Iron Works .......oooovnanenns
Acton Burrows Co..........veiii s Toronte. Shovels

Iron ames CJoop;r..B.‘. senesien s
Rice Lewis &Son. .....ovvneecniannns Toronto. ‘Riee.l.ewis&’Son’:....

Iron Signs - Signal House Numbers
AelonBurtownCo,.........; .......... Toronto, Acton B“m,g: ________________

T Caskitl, Dougall & Co Montreal ' ‘

, Dougall. careessessoMoutreal. . Noah L. Piper & Sons................
Lager Beer, &e. o . L. Piper & Sons - .
.p:...Drewry ..... Cevesirerara eaney Winnipeg. Acton Bu Co... e
The Hudson’s Bny Company.........o..eeses .- Smow Plo“‘h'
Rice Lewis & Son............ .. Toronw. ‘Rhodes, C Co., Cgeereeees Ambherst, N.S,

i NoahL.Pnpef&Som ........ el Teconto Spik

. o - RiceLewis&Son..................h00 Toronto.
Polson Iron Works.. ... PR T . .

e c; “.I:‘ Iron Works ’ oroato, Station Name Signs
Teg u.nee: of F T Acton Burrows Co ...........c.ovviinn Toronto.
Travelers’ Insurance Co.. ..l ‘Montreal bhoats .~ .

Linoleum and Floor C ov.m!- Polson Iron Works........ ...ccovennn Toronto.
The Hudson's Bay Compan¥...:....... veaiier.. Steamboat Signs .

Locomotives (compreued Atr) Acton qurows [ Toronto.
Baldwin Locomotive Works. . Philadelphia, Pa, - Steam Shevels :

Locomotives (mmﬂe James Cooper..........cc..ivoeee auie Moatreal.
Baldwin Locomotive Works. Philadelphsa. Pa. Steel :

Locomotives (Steumlv més Hutton &Co........ce.ucvnr. .Montreal,
Baldwin Locomotive Works, . Phihdelphm, Pa. Lers & Son ..................... Toronto.

Richmond Locomotive & Maching Steel Cﬂﬂn‘l
Works.......ooovviraerens Riv:hwond Va. F. E.Came
. E. PR F Montreal.

Locomotives (Rack) ‘Switch T4
Baldwin Locomotive Works. Phﬂldelpbh, Pa. Act B” gets

Lubricators o L on urromCo ....................

"Rice Lewis & Son........ ..ouuve ....‘.Tpronto. sﬂ:‘:“

T e Hatiburton Lumber Compasy. .. Toront Eureda P o

Matohes e ~ Telograph Office Slm :

The Hudson's Bay C S s Neton Burrows Co vl il .. Toronto.
B ‘rehpkone Office Slgnn - .
mnxcptg:tg:::;‘:ec‘: - Acton Burrows Co..,........ s, Toronto.

Mohatr o : < Timber
The Hudson's Bay Company [ The Haliburton- Lumber Gcmpmy. .. Toronto.

T T T
Numbers ;
o“kActon BurrownCo......j.i ........... Toronto. 'l‘oj S H“M&c,:;""""‘ """ - -Montyeal.
"Rice Lewis & The Hudson’s Bay Company....... $res seveene
The Hud Tollet Paper S :

Olls The Hudson’s Bay Company........,..o..cnuue
Galena Oil Co Tools : .
:nh;elmpena(l:iOil , Rice Lewis & Son.................., .Toronto,
L vy ty Oil Track Jacks : :

Office Signs .

Acton Burrows Co....... vevvsieesnes . TOTONW. * Prael Tools
-4 . E.
The Fairbanks Co..... sasisseareraces Montml

Pipe Covering ‘ g '
Mica Boiler Covering n:o . Montreal,  Tramway Eqnlpmont

Plushes : J. J. Gartshore.......... reresenienaat Toromo.
The Hudm s Bay Company... rrvede e Tracks

D Rice Lewis & Son. ..... areessarienses Toronto.
Umorm Caps :
W. H. Coddington.. Hnmilton, Ont.
. Varnishes
. Mnkm.Dou‘au&Co crveves - Montreal.
W “Polson lron Worh
“The Hunter, R vsseariedii
The Mail Job Pﬁnﬁng ‘Comp " Rice Lewis & Son. ...
, _ Noah L. Piper & Sons."
The City Oil Co
er eters
" ‘Westinghouse Mfg. Co
‘Wheelbarrows
lames Copper. ......
Lowis & Son
Window Blinds .

TluGurney‘(chle Company.... Hamilton; Ont.

“The Hudson’s B.yComy.........,..';.. ..

cede
'mnu Liguors . :
"The Hudsor's BayCoupmy......‘.',..‘,..'...
wmt’wmnope RS
RneLﬂru& .............. heerina
Yae)

W‘Q’:
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. ’ S 3 v , XXAXXXXXX-XXXXXXS(XXXXXXXXXYXXXXV\XXXXX)&X‘ ‘
| ; TRADE DEPARTMENT 3 LAND- DEPARTMENT
’ . % .
> -THE COMPANY HAS CENERAL STORES AT X THE COMPANY IS ENT;T_I!_.ED TO € "
o x ENTIETH OF THE <
;: BAIE DES PERES x ONE-TW & §
¢ BATTLEFORD 4 etilo . ,
_ CALGARY x : AND THE >3 4
d DELORAINE >< : :
¥| FORT FRANCES  DINORWIC x| Great North=-West of Canada
GLENORA 'EDMONTON x . ALL :
P! ©~ KAMLOOPS FORT WILLIAM [ IN ALL ABOUT
LOWER FORT GARRY ;; 7,000,000 ACRES
: LETHBRIDGE X S .
Q . .
»; MACLEOD 5 These Comprise Soms o the Best 3
: « MATTAWA | Farming, Stock-Raising and Coal
" PINCHER CREEK .. MISSANABIE X f : .
: PORTAGE LA PRAIRIE  NELSON i Lands in the Country B
’ PORT SIMPSON, B.C. ~ NEPIGON [ Theyare ;';;;:5":; :';;‘*B:T%:fmﬁcfzm BASY €
PRINCE ALBERT p CONDITIONS OF SETTLEMENT B
QU'APPELLE - - P S 2
TESLIN " QUESNEL | TOWN LOTS FOR SALE IN , 4
- TOUCHWOOD HILLS °~ RAT PORTAGE Xl WINNIPEG RAT PORTAGE ROSEMOUNT n
P! . VANCOUVER SHOAL LAKE [ FORT QUAPPELLE =~ EDMONTON
d VERNON : X PORTAGE LA PRAIRIE ' FORT WILLIAM
VICTORIA K ‘ VICTORIA  PRINCE ALBERT
WABIGOON ~ = . . 6 _ Pall and acciirate descriptions of Lands will be furaished S
- - " WHITEWOOD S "o application to the L
: Wih&‘g& cosis X HUDSON’'S BAY COMPANY 1l
’{ " YORKTON b 1 Lime Street, LONDON, E.C.
B tentiog pures o at these Storen the BEST || ™ “rrvrgonc: | B
X} " In asers at these Stores | ; ’ . .
GOODS AT MODERATE PRICES, imported direct [ HUDSON'S BAY. COMPANY _ &
|| fromall the principal markets of the world. . . - Winnipeg, Cansda | F@E
<



