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1~HE ENSLAVING ()F NIAGARA 

BY ]. l\1ACDONALD OXLEY, B.A., LL.B. 

I K that marvellous picture-gall"ery which 
we call the Old Testament there is no 
more pathetic scene than the one in 

the life of Samson, the deliverer of Israel 
from the Philistines, when, after he has been 
betrayed by the guile of a woman into the 
power of his en·emies, he is by them st:~t to 
use his gigantic strength in the menial ser
vice of grinding in the prison-house. 

Somewhat similar emotions to those 
stirred by a recalling of this history are what 
cannot fail to be awaken·ed \\-hen one that 
knew Xiagara Falls in the past now returns 
to feast his eyes once more upon the sub
limity and beauty of the scene, for, on the 
Canadian side, at least, he '"ill find his sen
sibilities sorely shocked by the transforma
tion \Yhich bas taken place. 

Once the possibilities of electrLcal povver 
became und·erstood, and the fact that the 
cheapest and most · convenient way to pro
duce it \\'as by the utilizing of falling water 
the pre ing of Niagara's tremendous tor
ren t into the employ of man was only a ques
tion of time, for no doubt ever since Father 
Ragenau, in 16-1-8, wrote to his Father 
Superior concerning the "oataract of fearful 
height," which had inspired him with awe, 
the thought has been in minds innumer
able ",Yhat a multitude of mills that vast 
flood would turn l" 

Before the secret of the transmission of 
power to considerable distances was graspe~..i, 
hO\\'ever, ·only a limited use could be made 
of the colossal energy that \\'•as going to 
waste. Mill-wheels could not be set beside 
or under the falls, and consequently the only 
way \\'as to cut a canal through the solid 
rock, and so lead .the water from a point 
above the falls to one near the edge of the 
gorge where machinery was set to harness 
it and make it grind as did Samson of old. 
In this way by the year 188s about IO,ooo 
horse-power had been developed. 

But this, of course, was a mere fraction 
of the hundreds of thousands of horse-power 
which it had been computed could be ob-

tained without appreciable diminution of 
the natural beauty of the Falls, and, begin
ning in 1886 there was an active campaign 
.oarried on by those having faith in the enter
prise until in 1889 it took definite shape in 
the Cataract Construction Company, an 
American corporation, whereof Mr. ·william 
B. Rankine, of New York, was the leading 
spirit, and had associated with him such men 
of money and brains as Francis Lynde Stet
son, J . Pierpont Morgan, D. 0. Mills, Mor
ris K. Jessup, W. K. Vanderbilt and John 
Jacob Astor. 

The pJ.an adopted and carried out by this 
company was substantially that laid down 
by Mr. Thomas Evershed, an eminent en
gineer, who had spent half a century in the 
service of New York St<11t~, for the most 
part upon the Erie Canal, and whos·e interest 
in the hydraulic possibilities of Niagara 
Falls had always been very keen. 

Generally speaking it comprised a surface 
canal 250 feet in width at its mouth, cut in 
the margin of the Niagara River, a mile .and 
a quatier above the Falls, and extending in
·wardly 1,700 feet, with an .average depth of 
about twelve feet, supplying water sufficient 
for the development of about 100,000 horse
power. The solid masonry walls of this 
canal are pierced at in,t.ervals by ten inlets, 
guarded by gates which permit the delivery 
of water to the wheel-pit in the power-house 
at the side of the cam!. This wheel-pit is 
178 feet in depth, and is connected by a 
lateral tunnel w~t,h the main tunnel, serving 
the purpose of a tail-race, 7,000 f'eet in 
length, with an average hydraulic slope of 
six feet in 1,000, the tunnel having a maxi
mum height of twenty-one feet, and width of 
~ighteen feet ten inches. Its slope is such 
that a chip thrown into the water at the 
wheel-pit will pass out of the portal in three 
and one-half minutes, showing the water to 
have a velocity of twenty-six and one-half 
feet per second, and a little less than twenty 
miles an hour. 

Over 1,ooo men were engaged continu-
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ously for more than three years in the con
struction of this tunnel, which called for the 
removal of more than 300,000 tons of rock, 
and for the use of more than 16,ooo,ooo 
bricks for lining. The construction of the 
canal, and especially of the wheel-pit, 178 
feet in depth, with its surmounting power
house were works of corresponding diffi
culty and importance. 

The means whereby the power is devel
oped are comparatively simple, yet to be 
fully appreciated one must pay a personal 
visit to the huge power-house, and descend 
into the great wheel-pit where th·e turbines 
are whirling away ceaselessly. In brief, 
the method is this : The water is conducted 
from the sitrface canal into huge tubes, 
or "pen-stocks,'' as they are called, standing 
upright in the wheel-pits, down these pen
stocks it tumbles 140 feet, and falls with 
tremendous force upon the turbine wheels 
at the bottom, which whirl around at dizzy
ing speed. This furious motion is trans
mitted by means of a rigid shaft back again 
to th•e surface where the generators stand in 
long rows, and in these generators is born 
the power which may then be sent out to 
turn machinery anywhere within a radius of 
100 miles. 

Each generator is good for s,ooo horse
power, and so with the ten of them going 
at full speed a total of so,ooo horse-power 
is produced while, of course, the limit of fur
ther production by means of adsJ.itonal 
machines is fixed only by the capacity of the 
canal to bring water to the turbines. 

· The production of the power being thus 
ensured the next question naturally is the 
delivery of it to the customers whose patron
age must pay for the undertaking. In 1890 
there were four different methods of power 
transmission in use in Europe and the United 
States, namely, by manilla or wire-rope, by 
hydraulic pipes, by compressed air, and by 
electricity. After a very careful considera
tion of all these systems the last-named was 
adopted, and has proven entirely satisfac
tory. 

How far electric power may be trans
mitted at a comm'ercial profit is a problem 
still open to discussion and experiment. 
Some high authorities are of opinion that it 
can be delivered at Albany ( 330 miles from 

Niagara Falls) at a ra,t,e per horse-power 
cheaper than it can be produced there by 
triple-expansion steam-engines, and if the 
daring promise of Nikola T·esla be fulfilled 
it will be possible to place 1oo,ooo horse
power on a wire, and send it 450 miles in 
one direction to New York, the metropolis 
of the east, and 500 miles in the other 
direction to Chicago, the metropolis of the 
west, and thus supply the wants of these 
mighty cities. 

The problem having been so successfully 
solved upon the American side of .t,he Falls 
it was of course only a question of a short 
time when corresponding enterprises would 
be inaugurated upon the Canadian side. In
deed there is good ground for the prediction 
that ultimately the development upon the 
Canadi·an side will exceed that upon the 
other for there is not only a vaster volume of 
water tending to the Ontario bank above the 
Falls, but nature has imposed upon 1~he Cana
dian fevler engineering obstacles to overcome 
in developing this great unused power, and 
has provided a richer and more fruitful soil 
upon which to build attractive homes for a 
large urban population living under twentieth 
century conditions. 

Although incorporated in 1892 under an 
Ontario charter the Canadian Niagara 
Power Company did not actually begin 
active operations until September, 1901, the 
questions of location, and of the plan to be 
followed having required long and careful 
consider_ation. The company has as its 
president Mr. W. H. Beatty, K.C., of To
ronto; Vice-President, Mr. William B. Ran
kine, of .Niagara Falls, N.Y.; Secretary and 
Solicitor, Mr. A. Monro Grier, K.C., and as 
directors Hon. L. Melvin Jones, of Toronto; 
Judge Nesbitt, of Ottawa, and Mr. Francis 
Lynde Stetson, of New York. The nominal 
capital is $3,ooo,ooo, but the total invest
ment will more than double tha,t amount. 

In vi·ew of the magnitude of the work, and 
of the undoubted skill and .s!*ed with which 
it is being carried out there is good reason 
for national pride in the fact that not only 
the urbane secretary, Mr. Grier, but the 
entire engineering staff engaged in the con
struction may be claimed as Canadian. - Mr. 
Cecil B. Smith, the resident engineer, being 
a graduate of McGill University, as are also 
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three members of his staff, Messrs. Macar
thy, MacPhail and Blanchard, while Mr. 
Rust hails from the Toronto School of Sci
ence; Mr. Scott from Queen's University, 
and Mr. Sherwood from the Royal Military 
College. ' 

Co-operating with these gen1tlemen in a 
consulting capacity are the following 
American experts: Mr. H. W. Buck, electri
cal engineer; Dr. Coleman Sellers and Mr. 
Clemens Herschel, hydraulic engineers, and 
W. A. Bmckenridge, resident engineer of 
the Niagara Falls Power Company, so that 
there is no lack of authoritative knowledge 
and experience. 

In a general way the same scheme has 
been followed on the Canadian side as on 
the American. T.hat is to say there is a 
feeder canal conducting the water to the 
wheel-pit, a power-house placed about the 
wheel-pit, and a tunnel taking the . water 
away from the wheel-p,it and returning it 
to the river at a point below the Falls. 
. But there is a great difference in the length 
of this canal and tunnel, and consequently a 
decided advant·age to the Canadian establish
ment. The canal, for instance, is only 300 
feet long, as against 1,700 feet, and the tun
nel is 2,200 in length, as compared with 
7,000 feet. The depth of the wheel-pit, how
ever, is somewhat greater, and when com
pleted to its full size, it will be decidedly 
larger. 

The work was begun by the sinking of a 
shaft midway between the contemplated 
wheel-pit, and the portal of the tunnel, and 
when this shaft was sunk the men were able 
to tunnel both ways, and from the portal as 
well, which meant rapid progress. 

As illustrating the wonderful accuracy of 
modern engineering it is interesting to note 
that although the tunnel between the portal 
and the shaft described a curve of 700 feet 
in length when the two parties working from 
the ends of the curve came together in the 
middle, it was found that the alignment met 
to a sixteenth of an inch. 

The grade of the tunnel is seven feet in 
1,ooo, and it is cut at a depth of about 165 
feet below the level of the roodway in this 
part of Queen Victoria Park, and the dis
charge water from the portal ent,ers the river 

about ;~ oo feet down-strean1 from the foot of 
the Falls. 

The feeder oanal, which is 300 feet in 
length by about 280 feet in width, and l).as 
a depth of thirteen feet at low' water will 
when completed constitute a decidedly 
handsome addition to the beauty of the land
scape instead of an unsightly blot upon it, 
as many feared. All the visible wprk will 
be faced with cut stone, and just inside the 
entrance a very graceful and solid stone 
arch-bridge will be thrown across it to carry 
the park highway as well 1as the electric car 
tracks. 

In regard to the volume of water tha.t will 
enter the canal it may be noted that the level 
of the Niagara Fralls is varied, not by tides 
of course, but at long intervals by dry or 
wet seasons affecting the general level of the 
Upper Lakes, and at short intervals by winds 
prevailing on Lake Erie. Thus a continued 
west' wind over this lake will raise the level 
of the Niagara River several feet at t,imes, 
while a strong east wind will lower it cor
respondingly below the level. On two 
memorable occasions within the history of 
Canadian settlement on these banks .t~1e en
tire falls on both sides have been dry for 
several hours from this cause, so that a dar
ing person might have walked across the 
edge of the precipice. 

A great and still unsolved difficulty with 
which the power company on the American 
side have to contend is the fom1ation of ice 
in the winter-time, and especially what is 
called "frazile ice," which chokes up every
thing it reaches. This same problem the 
Canadian Niagam Power Company has, of 
course to face, and in addition to the ordin
ary ice-rack at the inlets there will be an 
outer ice-rack designed to sheer off big ice. 
This special rack will be composed of round 
steel rods two inches in diameter sp,aced one 
foot apart, and inclined from the bottom up
wardly in the direction of the current so as 
to give a lift to the blocks of ice as they im
pinge on the rack. 

Although this extra precaution is taken, 
however, it is not expected that there will be 
as much difficulty with ice here as on the 
United States side, as navure has favored 
the Canadian shore with a swifter current, 
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and deeper water, and less ice is thrown 
against the bank. 

In order to work upon the feeder canal 
it was necessary to shut off the turbulent 
torrent, from the site, and leave it bare 
and dry. This called for the construction 
of a huge coffer-dam which was one of the 
most interesting pieces of work on the whole 
plant. · Big frames each wbout twelve feet 
square, and full depth, were built of 
squared timber, floated out to position, and 
anchored in place with stones until they 
could be filled up w·ith the same material. 

u'pon each frame being placed careful 
soundings of the river . were taken, and the 
bottom of the next frame built to corresp<.md. 
After some distance out from the shore had 
been made the cribs were constructed upon 
the top of the completed portion upside 
do\Yn, and then pitched into the river re
versing as they fell so that they dropped 
right into place. 

\Vhen it is borne in · mind that the work 
'"ent on day after day during the spring of 
last year in very cold and stormy weather, 
'"hile the Jogs were wet and slippery with 
frozen sp1ray, and that .t,he scene of opera
tions was a point on the river-bank about 
one-half mile above the Falls where the 
\Yhole force of the current sweeps against 
the shore before the ·water takes its awful 
plunge, some of the danger of construction 
can be appreciated, and it is a mat;t.er for no 
small congratulation that the work was suc
cessfully completed without the loss of a 
single life. · 

An interesting circumstance in connection 
with the difficult piece of work was that at 
first the men employed upon it came from the 
neighboring localities, and it was observed 
that their wholesome fear of the great 
cataract so near them operated upon their 
nerves to such an extent as to m~terially 
hamper their work. The expedient was 
then hit upon of bringing up from Quebec a 
force of habitant lumbermen for whom rush
ing boiling waters had no terrors. They 
came, they saw, they conquered the situation. 
\Vhat was Niagara to them, but an extra 
"beeg rapide." In the very face of its surge 
and spray they sang and joked, and laughed 
as they toiled, regardless of danger, of wet, 

and of cold, and their rate of progress was 
almost double that of their western brothers. 

The great wheel-pit at present offers a 
most attractive spectacle. \:Vhen complete 
it will be over sao feet in length by 165 
feet in depth, and eighteen feet in width, 
every foot of it cut out of the solid rock. 
This work is done for the most part b: 
means of channelling machines which are 
slower than blasting, but much more exact 
and satisfactory. These machines drill 
holes in the rock into which dynamite 
cartridges are inserted, and exploded 
by an electric· battery. . The whole 
of the excavating plant is run by compressed 
air supplied by large steam-driven com
pressors, built by the Canadian Rand Drill 
Company. 

Standing in the edge of .the wheel-pit one 
looks clown into a dark dripping chasm that 
inevitably suggests a department of the In
ferno. \!Vater gushes from the rock face 
on every side, and pours in · ceaseless cascades 
upon the oil skin clad men who toil away 
so far below that they look more like gigan
tic water-bee.tles than human beings. A 
net-work of cables, ropes, and hose crosses 
~md re-crosses the abyss, and only the 
trained eye of the engineer could by any 
possibility detect any well-defined purpose 
in the apparently aimless operations that are 
being carried on. 

When all is in readiness for them the 
great turbines now being made by the emin
ent firm of Escher, Vvyss & Co. of Zurich, 
Switzerland, ''"ill be set upon their founda
tions, and from them the big pen-stocks, and 
mighty shafting built up to . the surface. 
Each pen-stock will be over ten feet in diam
eter, and t,he mouth-piece by which it re
ceives the water no less than eighteen feet 
in diameter, and tapering down to eleven 
feet, a complete mouth-pJece being thirty 
feet long, and weighing thirty tons. 

vVhen all is clone the only parts of the im
mense and costly plant showing above the 
surface will be the power-house, which will 
be a handsome structure of cut stone six 
hundred feet in length by sixty width, and 
having two rows of J,arge windows, al
though it will be all one vast chamber inside. 
Here will be installed the generators which 
being dri,-en at tremendous speed by the 
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turbines far below will each develop w,ooo 
horse-power. 

The first installation ,\"ill consist of five 
turbines with corresponding generators of 
equal oapacity, thus producing so,ooo horse
power, but the plans provide for the exten
sion of the plant to double that product 
\Yhen the demand justifies. The electric 
power for long transmission \Yill be carried 
to a transformer house on the hill about 
half a mile away towards Chippewa, \Yhere 
the company has bought a block of land upon 
which an industrial town \Y ill be created. 
This transformer house \Yill be equipped 
with bYelve transformers built by the Cana
dian General Electric Company, and from 
there the current will be transmitted at about 
6o,ooo volts to T oronto, Hamilton, St. 
Catharines and other Canadian citie . 

The expecbation is that these \Yorks \Yill 
be able to supply power by the summer of 
190-+. 

\\'bile the Canadian Iiagara Power Com
pany is the first in the field it is by no means 
alone on the Ontario bank for two other 
companies, viz., the Ontario Po\Yer Com
pany and the T oronto and Niagara Power 
Company are hard at \YOrk gettino- into 
shape for business. Of these the first-named 
is a purely American concern, and the sec
ond a purely Canadian one, Mr. \Villiam 
Mackenzie, of Mackenzie & Mann, Colonel 
Pellatt, and Mr. Frederic Nicholls being the 
leading spirits. 

The Ontario Power .Company first pro
posed to builq an open canal from the \Vel
land River, above Chippewa, to a point near 
Queen Victoria P·ark, and thence conduct the 
water in pipes laid underground to their 
po\Yer-house, which is to situated at the foot 
of the cliff, not far below Table Rock, the 
used water then falling into the river directly 
without any tail-race tunnel being required. 

This plan has, however, been abandoned 
in faYor of an intake up at the Dufferin 
Islands, whence the water \Yill be led in pipes 
around the park under the brow of the hill 
to the p.ower-house, whose site remains un
changed. 

The company intends to develop, at least, 
100,000 horse-power, but its works can 
hardly be complete for a couple of years yet. 

Finally there is the · T oronto and Niagara 
Power Company, \Yhose intake and power
house will be upon the same spot at a loca
tion about half-way between the intakes of 
the other two companies, while the tunnel to 
carry off the used \Y'=l.ter \Yill be cut through 
the rock under the bed of the river until it 
comes ont at a point somewhere beneath the 
Horse-Shoe Falls themselYes. 

Each of these companies proposes to de
velop IOo,ooo horse-pmver so that when all 
three are in operation, they, together \Yith 
the company on the Amerioan side, \Yill be 
dra"vings from the Niagara River an 
aggregate of nearly half a million 
horse-power. As the total power of the 
Falls, however, has been estimated at 4,0oo,
ooo horse-power, the substraction of . one
eighth of it for industrial purposes \\'ill eYi
dently not appreciably diminish the sublimity 
of nature's spectacle. 

Even if it did the proceeding would be 
justifiable, as Professor Crocker so forcibly 
points out in an appreciative article upoi1 
Lord Kelvin : 

"I may quote Lord Kelvin's stated belief 
that the entire power of Ni.agara should be 
appropriated for the useful purposes of man
kind, even at the sacrifice of t'he most beauti
ful and impressive sight on the face of the 
globe. He mentally pictures the rocks over 
which the waters now flow as covered with 
green grass. To him this is a more beauti
ful idea than the present grandeur of 
Niagara. The saving and distribution 
of four million horse power for the 
benefit of humanity is more to be desired 
than the mere scenic phenomenon which de
lights the eye and impresses the mind. His 
genius in this case undoubtedlv enables him 
to see farther and more clearly than the 
ordinary person, and it is probable that the 
idea which now appears so radical will 
gradually become more and more general, 
and that the world will become .reconciled 
to it-umesthetic and utilitarian as it may 
appear at the present .time." 

The pilgrim of to-day to this world-fam
ous shrine of beauty and sublimity who pro
ceeds through Queen Victoria Park, be
yond Table Rock, can hardly fail to be sur
prised and shocked at the scene of disorder 
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and debris which confronts him. Instead 
of smooth-shaven lawns, and well-kept 
paths there are endless he.aps of broken 
stone, and deep-rutted muddy roads, with 
gaunt hideous derricks and great grey sheds 
standing here and there, while grimy men 
toil like ants amidst the litter and apparent 
confusion. 

The feeder canal, and wheel-pit of the 
Canadian Niagara Power Company, and 
the vast trench being excavated by the On
tario Power Company wherein to bury 
their supply pipes, are still in process of 
construction, while on the water-side the 
coffer-dams of all three Canadian com-

panies project their ugly bulk out into the 
river, and offend the eye. 

But by the end of a couple of years at the 
farthest these blots upon the landscape will 
have disappeared. The feeder-canal will 
become an attractive lagoon, the wheel-pit 
will be crowned with a stately power-house, 
the great trench will be hidden underneath 
a blanket of green turf, the coffer-dams will 
be removed, and the river-bank restored as 
far as possible to its former condition. 

Thus will the problem of combining utility 
with beauty be happily solved, and in the 
meantime it behooves all lovers of the 
beautiful to possess their souls in patience. 

GRAND RAPIDS OF THE NIAGARA 
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