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INTRODUCTION.

but coinparativc'lv little is saiH or
^"^'^"°'' '"*'''= Canadian northwest

;

transporLtion facilltie:V^^T^^^:^^^^ f P--'*-^
One thing however is ouitocortn;„ ^ ? ^^ *'^"*'"*' provinces,

movement between cZZ and :^sr;;?a;;;da 'itfTr" ^'^"^^^ °^

development of each must be retarded ^l"'''? '

r^''''"'^
^"'^ "^t"'*'

with growth, or growthT'll b^ hfnderel'
'"'''" ""^^ ''"'P ^^^

^^-^^:!^^^ -mselves

upper "=r^-x;fs;::?----:;^-;-
but nobody has found a satisfactory answ^tllTw "^ "'^ ^"'"'

The great advances which have been m-iHp in .v,^^
struction have made it possible to move shlpj^Mv\Ty ^""^

'°"-

ically between the widely varying levels o^hl two wf^ ^"'^ "'°"°'"-

the new methods of excavationVaveakon/adeltrjhf^
of removing the immense heaps of earlrXh ."pTale 'Vem™ ^'^ '=''''

Kited. The weste™ or N™,?„ '° *' '"»""ion» teewiU. pre-

wUh which torvC„"L i7S?™«' ""' •»-"" """ '»» m.



QUESTIONS FOR DISCUSSION.
Whether it would not be better that the works, to be constructed

between Lake Simcoe and Georgian Bay, be such as would carry all

classes of traffic, than to confine them to the purposes of a bargeway ?

Whether it would be practicable and economical to excavate and
remove the sand and gravel in the Oak Ridges by hydraulic methods ?

Whether the Spalding method of lifting or lowering ships, between
very high and very low water levels, would not be more economical, both
in construction and operation, thun the Leonardo locks, now in general use?

Whether the shortening of the waterway, and the tripling the ton-

nage of ship's capacity, between the upper lakes and Lake Ontario, would
be benificial to the industries of Canadian ports upon Lake Ontario and the

upper St. Lawrence and to Canadian commerce?

The proposed navigable ship-way from Georgian Bay via the

Ottawa River to Montreal is 430 miles long, being the longest artiticial

water route in the world. Much of it will have narrow, shallow, or crooki'd

channels.

The total rise and fall thereon will not be less than 712 feet—requir-

ing about thirty-five locks.

The average rate of speed through it, including dcteiitions of all

sorts, for ships carrying 7500 tons of cargo, would be about four miles an
hour—taking 4i days for the trip.

The Canada Atlantic Railway from Parry Sovmd to Montreal is

fifty miles shorter and can move cargoes in three days less time.

Question. Can such a shipway compete with this railway?

WHICH IS THE BEST WATER ROUTE TO THE
SEABOARD?

The above question may best be answered by asking another.

If there were a route upon which the largest ships might cross

directly from the southern part of Georgian Bay to the western part of

Lak'^ >ntario quickly and safely, would any other water route be worth
c^. ..ring, as a possible competitor for the through transit of freight?

Every fair-minded man will concede that big ships will move with
greater speed upon broad and deep waters than they will in narrow,
shallow or crooked channels.

Therefore routes that have only short reaches of canals, and have
the least hindr:inces in the shape of locks, are the most favorable for

inland commerce.



defccu^"
^"'""''^ "'"''' °^ '^' '°"'" '''' "''^ ^^'^•"""'' ^''"^'' ''hows three

First: Its length.

Tm»n"'T!L'''''''!?"-'''''^"^*-^'''''''^'^'''"^*»*'^'='^'"^^Kilncrossing.HiRD_
1
he small size and the great number o; locks in the canal itself.

I he distance is about as follows

:

From Port Arthur to Prescott i 1 1 1 i

Prescott to Montreal
.

'
'

'
'j

',,',

"\'}«^«

Total 1 ')3y "

lancrii'
'^'"^ '^'' '•'"'' '^"^ '''' ^^^•"Sia" Bay, whenMh- dis-

To Prescott , .,

To Montreal
; ;, "V.'"*

„ Total o>>i "
Saving ";*O ^)0Q '

In the nature of hindrances, we find:
F.- ^ ST

:

The slow time on the St. Clair Hats, and the shallows and other
dangers of the Lime Kiln crossing.

Seco.v.,: Loss of time in Welland Canal locks. This loss, added to longer
distance and the other hindrances, is fully equal to two days
as compared with the shorter route, above mentioned.'
1 nis time should be saved.

Clearly, there is no sense in thus wasting time ; it adds to the cost ofmovement of traffic, evenif the locks were large enough,which they are r!ot

f»,rn,..,/"K
"*''''

'"""l
'^""''^ ^^ ^ '"^'''' ^^'^t the largest sh>ps can pass

smSl ships"'?he b'^-
""^ '^

r^'**^'
^* ^ '^^^ ^°^* P- t- -'^ th?nsmall ships. The business ,s of such character that big ships can always

o A K ^T^"^ ^'l^
""""^^ ^''^ *'"'^' °"^^' ^i^" ^^ith one connecting deepand broad waters by short rea. i'e? of canals.

^

,b.ll»w^^^^"^r/°"*^
'"^"'" "" ''^*'^'=*^" ^00 *"*J 500 miles of narrow

smi ? ''

; T™^'^'^'
'^•'^•n^^ss- It must have between 700 and800 feet of rise ar ' M m locks. This means almost twice as manv locksas there are on the Welland Canal.

"

The slow speed with ^,•hich big ships could safely proceed in such

likX thirt'h'"t

the numerous locks to bo encountered' make itquTtelikely that the time of an average trip through it would not be less hanseven days between Thunder Bay and Montreal

.ntv. !?l
^^^

'u°'^
cut, between Georgian Bay and Lake Ontario, theentire distance between Port Arthur and Montreal should be travers;d inless than five days, when proper improvements shall have been made connecting the upper with the lower St. Lawrence

The rates of freights from Thunder Bay to Montreal should not thenbe more than fifty cents per ton.

5



The objection that applies to making a ship canal in the State of
New York, between Lake Erie and the Hudson River, would have still
greater force when apphed to the Ottawa route.

It has been said, and never successfully controverted, that if the
Erie were to be made a ship canal, no ship would ever pass through it, as a
commercial proposition.

As the Ottawa route would be about 100 miles longer than the Erie,
ships would be still less likely to use it.

If it is going to cost $101,000,000 to make a barge canal for 1 ,000-ton
boa^s out of the Erie, where more than half the distance will be in natural
channels, it could not cost less than « 150,000,000 to convert the Ottawa
route into a bargeway of equal capacity, and to make it large enough for
the big lake ships, it would cost fully $250,000,000.

As to the Trent Valley proposition, there is little to say. It will
suit the purpose of local traffic, and will, to a certain extent, serve as a
regulator of rates of freights in ite neighborhood; but it is too long and
crooked, and there must be too many locks along its route, to make it
available for ships.

If, however, a connection is to be made from Lake Simcoe to
Georgian Bay, it should be so built as to enable large ships to come up into
Lake Simcoe, and thus serve a double purpose.

One very short portage, operated by -.vater power, would suffice to
raise (or lower) ships between the Huron and Siinooe Lake levels. By
thus forming a link in the short cut to Lake Ontario, both purposes
would be served. Barges would then be saved the trouble and expense of
descending to Georgian Bay and returning therefrom, because ships
could be loaded or unloaded upon Lake Simcoe, at the place where the
Trent Valley line would meet that lake.

Any grant of aid, from the Dominion, to the greater waterway
could be conditioned upon the completion and successful operation of this
piece of work. This course would assure the government against any risk
or doubt of the availability of the new methods for raising and lowering
ships, that are to be exploited thereupon.

The government would, meanwhile, be spared the necessity of
spending money upon this part of the Trent Valley program, and after-
wards from the burden of maintaining or operating; works that might not
return sufficient income to cover such outlays.

The short cut waterway would also at. ord opport mity for Hamilton
Toronto, Kingston, Brockville and Prescott to establish commercial
equality with Toledo, Sandusky, Cleveland, Erie and Buffalo. No other
route can offer like advantages to these and their neighboring ports on lake
and river. Siu-ely, they are entitled to consideration, when Canadian
commerce is to be considered.

Lake Erie has been in the liud long enough. Let Lake Ontario and
the St. Lawrence now come to the front.
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FOR A SHORTER AND DEEPER WATERWAY.
Having carefully studied the requirements of the situation and thevanous conditions prevailing, regarding the transit of ships and the trans-

portation of cargoes, between the Upper Lakes and the seaboard. I do not
hesitate to express the opinion that the time has arrived when the heavy
burdens now resting upon the shippers of freight can and should be mate-
rially lessened.

The largest ships now in use are 450 feet long and 52 feet wideSuch ships could carry 7,000 tons on 20 feet draft of water Ships of this
class would be the rule, and not the exception, if facilities were better

If ships could pass out of Georgian Bay into Lake Ontario at
Toronto, bound to Prescott, for Montreal, 309 miles of distance would be
saved, as compared with any route via Lake Erie. Therefore, about thesame rate of speed would bring a ship to Prescott, or to BrockviUe in thetime which is now require to reach either the Welland Canal or BuffaloA still further advantage would result from the saving of more than half of
the time, in the proposed new works, which is now consumed in passing
through the Welland Canal. ^ *

By the new route and new methods, Prescott would be 68 miles
nearer all the ports on the Upper Lakes than Buffalo is now, by water-
while BrockviUe also would be 80 miles nearer. The difference in cost of
transportation, m favor of the new route, would be fully $3,000 on a 7 000
ton cargo. '

The cost of a canal suitable for the largest ships now used upon the
lakes, carrying full cargoes, would be $29 000,000 len up-^n my system
than if It were to be made with locks like the Canadian lock at Sault SteMane. Except as to length and lift, that being 900 feet long and 18 feet
lift, my figures are for locks only 470 feet long, with an average lift of 21 i

With suitable .surveys and plans, and legislation in its behalf the
matter will command the attention and respect of capital and the business
world generally.
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FACTS AlTD ESTIMATES ABOUT COST OF LOCKS.

It cost
Thf rock excavation cost » Si', 240,340. 77

-01,054.40
Deduct the rock excavation, and we have ~92jm^2^2H7

"fv./''V'H'' Y^f' '''*'? ''" average lift of 21.5 feetwere to be built on the Georgian Bav route thevwould cost, upon the abo^e basis. «l>.44l' MHS 00each, making a total of
»-.ti-,.m?s.oo

»<jS.I)0;5.005.08

"
^Ssh'inT']'',. r?/" ''''•"''*• ''«^'"« =' '-^Pa'-itv for

«^4«7 Sl?'.^ '^""^-rl***''*
'*"^'' "i^>' "-"Ul'l'cost

Iwks of
'"' "* ''""''^ ^'' ' *°*^' f"'" -'«

«6y,<l2;i,756 GO

"'fCet^loZ'^T,'''*"'''"?^'''"*^''^^'
'"- t"''-»'uilt470

»l.-7o,,8.'.00each.b,,ngatotalfor2,Sl.K:ksof..
. . »35, 72 1,896.00

ite.„ of,srx:^Zd:ir'""
*''••""•""" '"''' "^ «^-^^' -- -^^ ^^^--

HKXRV llRTis SPALDING.
M.v ("anadian patent is dated OctolKr 14. 1!I(I2

#
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THE TWO ROUTES.
It will be oLscrxed that there are fvo routes between Georgian Bay

and Lake Ontario on the accompanying map. It may be said, concerning
them that the Nottawasaga route has one great advantage over that viaLake oimcoe.

r on- /* '^°"''^ °"'-^ '''' "'^^'^^'ssary to raise or lower ships through a height
of 33o feet between the two water-levels. Such a lifting or lowering coul.!
all be done at a smgle operation while the route via Lake Simcoe would
require three-one of 131 feet to o^ercome the elevation between GeorgianBay and Lake Simcoe. and two more, of about 233 feet each, between the
Simcoe level and that of Lake Ontario-thus making a necessity for three
distinct portages, instead of the one via the Nottawasaga route.

But, as the time re<|uired to cut through the Oak Ridges, upon the
Nottawasaga route, would be more than twice as long as that on the Simcoe
route, because of its far greater length and depth of cutting, it would not
be expedient to undertake the task of opening it until the Simcoe route
shall have been put into operation. But as the latter will require the
creation of a very great hydraulic outfit, as well as many steam-shovels
locomotives and cars, also of steam dredges, scows and tow-boats, it would
seem to be better that this great outfit-costing millions of dollars-should
be continued in service, and employed upon the larger task, where it could
be used with great advantage, than to allow it to bo broken up and dis-
l)orsed. after the lesser work shall have been completed.

It must not, however, be assumed that the investment re.mired for
construction of the Nottawasaga route will be much greater than the cost of
the Simcoe route, because the latter will havo caused most of the expense of
the outfit needed for the former. Besides this, certain economic^s wouldhave become possible, in the work upon the Nottawasaga, that would be
impossible upon the Simcoe works.

The latter can be operated for traffic in five years after it is begun andcan handle 'MUm.im tons of freight in a single sea.s„n. When both areready the>r loint capacity will he CO.iMKMHlO tons annually, because thesecond route will have a .louble i.nrtage -the other should have only single
portages. •' "

'"^"-

It may .seem as if such a great capacity will not be nee.led. but allour experience shows that the traftie of the continent is growing hv leapsand bounds. The condition has bee,,, in the past, that insufficient facilitieshave been pnn i.led-thus necessitating the raising and expenditure of
large sums for making them better Therefore, it is well to plan for the
future, and not waste nsuurees that will be ba.lly needed in a short ti.ne

Ihe folUnvmg remarks will therefore only apply to the route viaLake Simcoe.
uii >!«

!0



Th.. R„„... vi. L.k. S.meo. and Whi.by Harbor. „ 320 Ml... Shorter .h.
Lak. En. and the W.lland Canal.
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REMARKS OPOlf THE SIMCOE ROUTE.

th.f .i,^""
^'"' ^^"^"^ ""'l^'^'^tanding of the works pro, osed by me I will savthat the waterways will consist of two divisions.

"

The first division will be sixteen miles long. The ground ise-x remely favorable. It will extend from Matchedafh Bav (whTch is an

This division will be very ea.sily constructed It will include aportage about five-sixths of a mile in length, whereon, bv means of a manne ra.lway, sh.ps of the largest class now in use upon" the laTes can be

Intlt ".H hT' ""^ ^:'''' P"^^'-^- ^'^'•^"^'^ - ''^^ °f '•» feet tLsLh-sftutes the difference m le^•el between Bay and Lake. Thence the romewould be through these two lakes for a distance of about thirtj mi es toThe

ei ^T- T''"''
"""^ "'*° ^'^'^ ^''"^•'^•'^ ^'^ °f ^-l'*' Simcoe BV deep!enmg and stra.ghtenmg this river and its east branch, for about five mdes

S^ h H ^ ^'"'^r
^'''^ °"'-^ ««^"o"« °l^«taele in the path of the canal ; but by

« 1. , ^^u
^^"''2

''T''
"^ '^^ '""'•'^'^ ^*^*^'''" including canal and river

about" rtil 'VT "•
"irJ!"" f

'"''-' """^^'^ °^ ^^^- -^"^-->
- '--^

frnn, F

\''%'°"*''*'™ ;''^'^*»" ^'i" have two portages, in which the descent

abTut Sl^Sirft
'° /''

."""'nr
"'" '^'^^ "^^"^ ""^^"^ "' these w 1 b^about 33 feet lift, and each w,ll be about a mile long. These also will beworked by water power. The time consumed in passing these hr'.^ hftsn both dtv,s,ons, W.11 not exceed one-twelfth of tLe time which '"uld beaken m passmg through locks, such as are commonlv used on canals andthe economy of the portages in e^ery respect will be far greater"ht theexpenses and wear and tear attendant upon lockages of sWpf ThtsIv!ng ,n cost by my methods, a compared with anv heretofore p losedw,ll be about t30,000 000, and .he distance between Lake Simeoe and th^

?he toTT"" "
' :'" "'''^^ '^"^ *''^" '> •-'">• "thor routefrom Lake Huronthe total savmg m distance being fully .300 miles.

"uron.

'incTe will be nine tracks under each carriage on each of th,. fh.„»
short portages upon this route, but there will be two "...0'

^ n^ aeh-makmg eighteen tracks for the support of the two carriages upon the sfneloportage of the Nottawasaga route-thus it will he seen that"h "lltter^Slhave twice as great facilities for the movement of ships as hot W ch vexist upon the Simcoe route.
""'
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GE DGY.

Rrom the Geology of Canada, 1 mii. pp. 908 and 909.

Artemisia Gr^ ., Oak Ridge.
"Anoxtcnsivt sp,„ ..f grax.. from this area to the northeast con-

The gravel is all well rounded and generally coarse it often constitutcs what might properly be called shingle, being loose and free fromany admixture of clay: and it is distinctly stratified
-

Fiirthcr information was obtaine.l from Kivas Tullv. C. E , who

aTo frrwnrrT ''V;:!,7.P>-^'->' ^'-"J^^ of the ridge fifiy vears ago"also from n ilham J. H.ll, Contracting Engineer. ex-M. P. P.. President othe \ ork tounty Mutual Fire Insurance Company, and from V H P "vneMeterologist. all of Toronto. They also madc^examinationTof the ridge
The Morris Canal Company has had. in constant use, for more than

t^s ba"Ss "TThfr"'"' '"'^''"l
^^''^^>- P'''-^^^^'^- ^- "^^'"^- •--""

us Darges. I he lift vanes trom 70 to 105 feet
The following copy of a letter from one who was its president untilh,s decease aln^ut three years ago. may be interesting at the^esent iim"

OFFICE OF
THE MORRIS CANAL AND BAXK'VG CO.

To THE Hox. THE Postmaster Gexhrai,,
"'""-' ""'''• ^"''

'' ''''"

Dominion of Canada.
D'^ar Sir: I take pleasure in bearing testimony in behalf of myfello^y citizen and neighbor. Mr. Henry C. Spalding. i have kn'n^•n h"mfor many years, during all of which he has been m --. ad^-ance aZng^"

aZi:Sr Tnd l"k„"-''"-%'''"'^^
''''-'' '^•^^^'" - '^'^ public .rrand

Very respectfully,

Ti, f n ,
JACOB F. RANDOLPH.

Ihc following endorsement was ma.le upon the back of the for.,going letter, by the Hon. Joseph D. Bedle, who' has been T lu i^e >f th"Supreme Court and vvas then the Governor of the State of Ne; J s..
I knmv Mr. Randolph personally and by reputation He is th,President of the Morris Canal Company of this St te I.hn^lV i

implicit confidence in his statements 1 ".m l ,

"^ ^''^'''-"

c II- ,

"' "i> bailments. I am also acnuainted w th \lr H f

Sept. 2, IX-o. J D. BEDLE.
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EXPERT OPINIONS.

(Opinions of Four Canadian Engineers.)

"^^^ late KivasTully was for many years consulting engineer for theProvince of Ontario and was engineer of the Toronto Harbor Commission.

(Extract from letter to Mayor Howland.)
KivAS TuLLY, Consulting Engineer.

To cairy out Mr Spalding's scheme, a ship canal on the level of LakeSimcoe would have to be constructed
. . . with inclined planes at the

northern and southern termini for the conveyance of large ships, which
latter, 1 consider, would be quite practicable, as proposed by Mr. Spalding

. D^^' ^ill'''"'
H. Law was for mahy years Engineer of the Peterbor-ough Bndge Works and was since Engineer of the Canada Foundry Com-

pany. '

(Extract from letter to Mr. Spalding.)
William H T.uv, Engineer, Canada Foundr- Company.
Dear Sir: S ice looking over the blue prints, illustrating vour

methods of transporting ships over high lands, between two sheets of water
i have become favorably impressed with the feasibility of the devices'
adopted to secure an equal distribution of the loading, whilst the vessel ,smoving over a hill or any irregular surface of roadbed.

Nor do I see any reason to doubt the possibility of designing and
building suitable trussed platforms, to carry the vessels, no matter what
the conditions of loading may be. Or, in other words, a platform can be
designed and built to carry vessels, varying in length from 200 feet to 500
teet long, or more, without injury to the vessel or platform

S. Allen Cooney is from Prince Edwards County, Ont.

(Extract from a letter to Mayor Howland.)
John A. Roebling's Sons Company op New York.

S. A. CooNEY, Engineer.
Dear Sir: At the request of Mr. H. C. Spalding, a gentleman withwhom the writer has been personally acquainted for a number of vears we

write to say that wc have watched with considerable interest the drkw-mgsm connection with his marine railway, for the transportation of shipsand canal boats from one water level to another, without the use of locks
From the writer's knowledge of same, we believe it to be a very

great achievement, and mechanically the entire outfit seems to be 'a
thorough success.
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H is aw I

II"K«' «as.fn,m thcMicinity .,f Kingston, Ont.

citv of Du ,fh .t""''"
*""«•"'"« '•-"Kinccr. who has also served themy of Duluth for three tern,s as School Commissioner and two terms as

He says:

—

Citv who'hn"T*"
"^\«'''™''"f •^''- Henry C. Spalding of New York

me n X c'V" ";'" '° '"""'"' ''^'''''" ''^>' "'^'^ ^ake Ontario bynuans of a canal an.l portages ,ner which he would convev boats of large
. .e on an apparatus which he has in^•ented for that purpose: Mr. SpalcHng^nt me some t.me ago. and I now have in my possession, a copy of he

Jv t thrsehle f" 'n
".'*"'''' "' ' '°"''' «'^-^' '•'«"' "^ the opinion

be dem m 1 .
'

t'^
'*"'' '''*' "" ^"^' ^"^^^^ '"o'liHcations which may

ish rS'; WW 'ht"'r
""'• *'"' ^'^"' ^*'"""' ^^' "" '^'«-'t>- - --m"^piisnmg that w hich he has set out to perform

is a .Jt^'"' ""T'!^
^" ^''"'''"'^ ^'" '"""'- *''"^' «>* he reside,] here, and he.s a gentleman of mhn.te resource and brains, and I have an idea thkt w hat

uould be mterested to know that such a scheme as you suggest is in processof development
;
and wishing you cNery success, I remain

Yours respectfully,

T. W. HUGO.
(Extract from rc,.ort, publishe.l in the -Toronto Daily Star, - August 4th.

190.5. of an mterv.ew w.th Sir \Villiam Van Home.)

He said
:

•

'

But no all-rail route, unless forced by strenuous condi-^ons e.xphculy understood, can afford to despise or to'dispense with ttwater route prov.ded by the Great Lakes. The harvests of th.. c'nad anV\ est w,l ne^er be brought to the Atlantic seaboard by an all-n ^ outeolun anly. and I say this confulently and for publication, if v^u tZk

or.>r vl^y iSJin?'"'"
'^'"""' '"'^' '"' "^'^ "^•^''=^*"^ ^°^ '^^^^ ^^^^^

on a li;?of"Tf"f' ^"'""""i'" -f
•^t-'-ough with the balance lock,on a hft of ho feet, w.th a lock of .limensions suitable for a small canabarge, has caused a renewal of the above inquiry

v,...r

'^'
T"f ''"'f

'"" ?"' '"''^""•'' ^'""'^i'l^''^"' ••>• the writer, some ten>ears ago, before he hnally settled up.,n the Marine Railway Lift as theonly really avadable method for perfonning such a service, ii may not beam,ss to recount .sonu. of the .iifficulties which were then found to'e's
)\

h,Ie a mo^•able lock, suitable for a canal barge of I'OO feet in Icncthand 2.. feet ,„ wuhh, „,ay be raised or loucred upon L.ntralpSton, there
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the total weight of boat and cargo, to be moved, is less than 1.500 tons, it
.s quite another matter when a ship 4«) feet long and 52 feet beam with aSrf' ^'i'-r

*°"'' ^'-^ *°"'' ^«'8° *"d 4«X) tons shi*> is to be

o Icfd L "'"i- K?
":" '*"" '"^- *»>•= ''^'' ""»«» have several supports.plac«l at considerable distances apart. It was found that there mSt b^no less than six p.stons under one ship; that these must be placed in twoparallel rows, three in each row; that the transverse distance between the

^s'L^ouS ""/fi
'"'*.''^* *'^ ^-ngit.6i..l between the centra, and «dpistons could not be less than 1 50 feet.

If the whole 'oad were to be carried upon one central piston thetremendous overhang, fore and aft.eachof 235 feet, could not be sunported

.Zn f^^^^u'?^
'^^"'' ^"'^ '^"^ ™^'°^'"« '^^l^- in«=l"«ive of ^hip andcargo, would not be less than 32.000 tons, besides the piston

Obviously, such a load must be carried upon a series of supportsThe question then arose whether such supports could be made' to

^L*='^f?u T ^- " ""^"^' P'^'^^""-^^ ^«'-'= to supervene, derange-ments of the mechanism would be probable-with resulting disaster.
The problem of providing means for keeping six pistons in align-ment proved to he unsolvable. when the expansion or contraction of Thelock structure was taken into account. The result must be. that either thepistons would become cramped and stuck in the cylinders, or else some-thmg mnst break, with conse(,uent wrecking of the appa- itus.
After more than five years study of these difficulties, without find-ing any satisfactory solution, the writer was forced to recur to t.,e earlier

studies of the Marine Railway methods, wherein it becan..- possible to over-come every obstacle, and to lift or lower these great loads through heightsvarying from 130 to 33.5 feet, in a single tion. successfully.

1 1 u1 '^
?.

""''' P°«^'^l^' to t^onfront the foregoing difficulties with abalance hydraulic lock, the very great heights through which movementwould be required render it impracticable to make and operate pistonsand cylinders of such tremendous length.
If the lifts were to be divided into shorter ones, the detencions

meident to the locking and the unlocking of ships so manv times wouldadd matcTially to the disadvantages of such a system.
It has been objected to the Marine Railway, that shipmasters and

shij) owners, or their customers, would not take the risks
But the answer to this is to be found in the plan of special insurance

against such risks. Such insurance must be provided bv the canal corpo-
ration. dire(tly or indirectly.

It is a small wonder that they did object to the Chignecto Railway
There was too little attention given to making the track and carriage safe'
1 he methods adopted seemed to invite disaster.

In our case, all four of the lifts, on the two routes combined the
length of movement would be only one third of the distance proposed on
the Chignecto. ..--d the precautions against accident are very much greater
than those that were apparent in that project.
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COMPETITION.

i

A glance at the sketch profiles on the accompanying page will
make it apparent that there can be no possible competition, for through
traffic, from the Trent Valley bargeway, as against the proposed short cut
CallaIS.

The Xottawasaga route is, by far, the most desirable of the two
latter. The fact that it would take ten years to cut through the Oak
Ridge on tliat route, while only half of that time would be required on the
Simcoe route, indicates that the latter should be the first one to be con-
structed.

It must not be forgotten that, for either of them, there must be used
a great hydraulic plant, an extensive dredging outfit, as well as steam
shovels and also railways and construction trains, with a total cost of three
and a half to four millions of dollars, in order to do this work with economy
and dispatch. But, when the lesser task is accomplished, the same outfit
with small additions and alterations, would still be available for the other
and more important work. It goes without saying that, when such an outfit
has once been created, it would be better to keep it in use for fifteen vears
than to throw it aside after five >ears of service.

In this alone an important economy would be effected.
It is probable that both the Simcoe and the Nottawasaga routes will

be needed for the rapidly growing commerce of the continent.
It is likewise important to note that the northern division of the

Simcoe route from Georgian Bay to Lake Simcoe would serve a double pur-
pose. While It would become a link in the chain of short-cut waterwavs to
Lake Ontario, it would supply better facilities for the Trent Vallev barRe-way than could be obtained if a work suitable onlv for a bargewav .should
be constructed between Lake Simcoe and the Bay.

"

It is very apt to he the case that the greater includes the ksser-
certamly it would be true in this instance.

There need be no fear that competition Nvith any route via Hudson's
Bay would seriously affect traffic by the proposed short-cut waterwavs for
three reasons.

First
:

That northern route could only be used for 1 00 davs in the
year, w-h.le the, route via the Great Lakes is open 210 davs. Much of the
time difference in favor of the latt.r is at the sea.son when the greatest
pressure, for moving food stuffs, is felt.

Second: The very important traffic in Canadian coal, and manu-
factures of al! sorts, would ne^•er go by that route from anv of the Eastern
Provinces. Their needs should be considered.

While it is likely that the Sault Ste. Marie will, ultiniatelv obtain
Its coal supply from the Albany River coal fields, and Manitoba will he sup-
plied from the Saskatchewan mines, there would still be room for theA ova Scotia product at other points, because of the relative cheapness ofwater transportation, on large ships.
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It will be found that the routes which can supply freights both wars
w,ll command the business. Besides, it seems like v that Canadian pro-ducers and forwarders in the East will not relish the idea that British p .Ll-

Bay route. They will see to ,t that shipments from Europe, xia Hudson'sBay, obtain no advantage over them.

Third: Anybody who has attentively studied the accounts of

wf; i'T K
^^"' ^"^*'"^ Greenland icebergs, and the ,reat fields ofArctic ice which accompany them from the circumpolar regions and areencoun ered by the hardy Xewfoundlan.l sealers, along the coasts of Lab^I!

I'd' Hu '"'"'^'T''-'
'« "''"'^"'''^•^ °' ^'•-^'"'^ between the Atlantic O.nand Hudson s Bay. But ,,eople who ride a hobbv ignore all such thinvrs •

adsocates do, when mounted upon each of their fa^•orite steeds
It has been said that competition is the life of trade. While eom-

[o n^hT ^^
'"'^r"

''''' ^'^'^'* ^"* "^^""'^ -'-^ -' ''^-•v to amount

Suit Stc vr"" T/"' '\ f."'" ^" °P^"" ^'^^^ ••^'^^-•^ -"*- f"- the

Slrlnnt . .T t"! ^'T ^^ '""'P'-'^ '° ""'^^"""^ ^^-V «"<1 "Lso fromEdmonton to the Klondike, notwithstanding difficulties attendant upontheir construction. The great lumber, mineral and fishing businesses thatawait them are sufficient reasons why these regions should be opened up "oCanadian enterprise. ^ '

to Iame?Bay
""^ '''"' ''^''"''' ^° ''''^'''^'" ^""" ^"^^ ^"^'^'^^ ^"'' ^'""treal

Anything that tends to develop commercial activity ought to re-ceive cordial welcome and suitable encouragement
"

Although Hudson's Bay may become an important factor in Cani-dian trade it can never become a fa^orite for European commeree

Po„M ^T^ '" '"''"• ''«'"-t^''-«' opinions expres,se,I that shipscould serve as lake earners and transatlantic carriers also!
'

Such opinions are based upon superficial knowledge-experts hax eexpressed opinions directly opposite.
—^ spirts na\ t

Ships built, e<,uipped and manned for lake carriers are entirelyunsuited for cx:eanic voyages. Ships suited for navigating the -roaringorties" could not profitably
, ..ter upon the lake traffic. Thev are of" d?ffcrent type, in very many respects, and a type inten.led for oth ut swould not l)e profitable for either.

••oomus.s

This fa.l is sure to die out, when submitted to the. test of aetudpracfce; just as the i-revalen, idea, that no matter how long an ar ifie

'

waterway may be nor how many locks would be required upon imale big enough for ships to pass through they will use it. The t, hihut only short reaches of artificial waterways, connecting de.,, and Iro inatural waters, are at all available for big ships. AnylH,.ly vho x .

'
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Montreal is, and must continue to be, the head of navigation, in
Canada, for ships stiited to the transatlantic carrying trade, no matter what
projects are set on foot, for combining lake with ocean carriage.

(copy.)

THE BOARD OF TRADE OF THE
CITY OF TORONTO.

F. G. MORLEY,
Secretary & Superintendent. July 5, 1905.

H. C. Spalding, Esq.,

168 West 85th Street, New York.

Dear Sir
:

At Mr. R. C. Steele's request I give you below copy of resolu-
tion adopted by the Council of this Board re. Georgian Bay Canal.

Yours faithfully,

F. G. MORLEY.

"Resolved, that this committee, having discussed the matter of
granting a charter to the Canadian Canals Corporation, recommends to the
Coimcil of this Board the desirability of constructing a canal between
Georgian Bay and Lake Ontario as shown on the plan furnished by Henry
C.Spalding."
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A SHORT HISTORY OF THREE GENERATIONS
OF ENGINEERS.

"Of no use arc the men who study to do exactly as was dnnpbefore, who can never understand that to-cfay is a new day "-Emerson

THE FIRST GEWERATIOK.
In the year 1810 Samuel Spalding entered the . -vice of the United

States Government as a n.akcr of irusket barrels, wh, in he made sucha reputation that he was .nvited in 1818 to take up the s.une work in apnvate armory^ After ^ix years in the latter, he left the business and in
1824 started the hrst manufactory of buttons on American soil withbuildmg and maehmery planned and eoiistructed by himself

Two years later, he bought a mill-site, upon which he built a damand watc^-wheels, fo, a machine-shop and factory. Near the latter hebuilt dwellings for his work people.
The button factory, machine-shop, mill and dwellings were built of

bricks, made in a brick-yard that he established for the purpose, at a datewhen almost all such structures were made of wood.
In 181'8 he had the business in full operation, pro<luciPg webbingfor surcingles, and similar uses, from the raw cotton
Like the button works, it was the pioneer, on this side the AtlanticEvery part of the outht was dc>signed by him, and built on his own prem:ises, under his own supervision. ^

th.r
^'"'

'^!!*'" '''"''' '''*' '^''*™ntinued after his decease, becausehere was nobody to carry it on, but • 1.. a-bbing business has Ix^en addedto from time to time, until there w.. seven mills, all .levoted to that

^ea^Jc^ncel""^
''^" '"'

'" ^'™' ^" "''''' ^'^^'*^ -"^""^ -" '^ -"' »

THE SECOIfD GEWERATIOI.

th. r
^72 ^"'^'^^P^'WinK. «he youngest son of Samuel Spalding hadhe run of these works all through his l,oyhcH«l. Ex,.erie„ce ga^ atthat^un^sionable age. as well as the inherited tendeicy, has Lj.:l
He was apprenticed to „ silversmith, where he learned the art of

-^""^ '1^ had learne-I that :.rt, he ent.re.i an optical works whereinhe became acuanUed with the production of nautical, astronomica and

Xh'T "^"""'^•"^:'' 'h^^ "'-' type of M.,rse telegraph instru.nems« hich are now curiosities, .seldom seen, were also ma.lo there.

""'"*''
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Afterwards he went into a concern where he made wire-drawing
machines and bolt and nut making machinery. Next he worked at making
looms, of all sorts, for light and heavy work, both cotton and woolcn-
plam and fancy weaving. Then he began tho making of engine-lathes and
iron-planmg machines. From these he went to sword and cannon mal< ing.

Leavmg these, he made and set up a Foumevron turbine water-
wheeL This wheel, after 25 years service, was lifted o it of the wheel pit.
and the wheel-pit and tail-race were deepened by blastir.g. to obtain more
power, and the old wheel restored to tho i,it- -the owners declaring that it
was even then better than any of the new wheels.

From this work he w»nt into the United States Government .servicem the same establishment where his father had begun. There he made
muskets and the tools and machines for their production. Next he went
to makmg revolving fire-arms and the designing and making special tools
and machmcs for making them. Next he invented and made automatic
machines for turning wood into prismatic forms. But he was soon drafted
into the work of designing and constructing special tools and machinery for
a new sewing machine factory. After which he designed and made an en-
tirely new type of sewing machine for Ellas Howe—the sewing machine
inventor.

To illustrate his thoroughness, it may here be told that none of themany special tools and machines designed by him for use in the manufac-
ture of arms and sewing machines were ever changed. They were all con-
tinued m use as long as there was occasion for them.

But he soon turned aside from Mechanical Engineering into another
direction. He planned six great bridges, to connect togeth t the three
principal islands upon which the present citv of New York is situated

His plans were shown in 1864, at the Sanitary Fair in Brooklyn
1 wo of these bridges are now completed, the third is under construction
the fourth is already provided for-a tunnel is substituted for the fifth the
sixth IS now under discussion and must soon follow.

The subject of a ship canal, between Cayuga Lake and Lake Ontariowas next taken into consi.icration. This project was soon enlarged to
include a shipway from Cayuga Lake via the Susquehanna and Delaware
rivers to Philadelphia, with intermediate inclined plane marine railway
portages, to connect its several navigable sections.

VT
,7"?" Py^J"*'* received the support of eminent citizens of the States ofAew ^ ork. New J-r-y and Pennsylvania; but the powerful opposition ofthe Delaware sha.l-hshery interests and the mill-owners along the Osweeo

nvcT^prevented the obtainment of the necessary franchises in the three

Besides these obstacles, the method for moving ships upon inclinedrailway portages had not then been devised. This caused tie abandonment oi the project.

hv fU ^^'*'*'f

**"'' '"^'^^''^ ''^•"' '*'" ""''^'" '"n«>''*'ation, he was renuc.stedby the canal engineers of the State of New ^'..rk ,o advise them about !he
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removal of obstructions to navigation of the Hudson River which existed
for twenty miles below Albany, which consisted of numerous shoals, along
a very crooked channel. These were a serious impediment to navigation.
Jetties, on the plan proposed by him, were constructed that in one season
straightened and deepened the channel in such a manner that where there
had been only six feet of depth at low water, in an uncertain channel, a
constant depth of fourteen feet, in a straight channel, was obtained at a
cost of about 1100,000.

This was the pioneer work on this side of the Atlantic, and the suc-
cess which was there obtained was followed up bv Captain Eads with the
jetties at the mouth of the Mississippi River, where the use of the same prin-
ciples succeeded in obtaining a deep water channel where shoals had,
theretofore, obstructed the navigation.

The need of better facilities for suburban passenger traffic west of
the city of New York was next presented to his attention by several cit-
izens, with the request that he find a solution of the difficulties; whereupon
he made surveys, obtained franchises, and, with his associates, accomplished
the task. In the course of this work, he projected and carried through the
biggest railway cutting in the world. It was made through successive
layers of glacial drift, quicksand and rock. This was a tough proposition
to tackle, but the outcome fully justified it, because it is now one of the
busiest lines of railway in America. There were steam drills, pumping,
hoisting and locomotive engines, also steam shovels, making a total of
twenty-two steam engines, of various types, and hundreds of men, em-
ployed upon this work, which was pushed day and night for two years.

About this time, at the request of the Secretary of the Navy, he
made a report on the methods to be pursued in cutting the Darien Canal,
which had then been recently siu-veyed.

Not long afterwards he projected a line of swift, light-draft steam-
ships, to be devoted to carrying cabin passengers, the mails and valuable
parcels between Canada and Ireland, in which eighty per cent, of the daily
trips, each way, were to be made in four days and ten per cent, in five days.
He succeeded in obtaining the support of the Canadian and the United
States Post Office departments, but the British Postmaster-General, Lord
John Manners, negatived the proposition.

When Lord Carnarvon, the Colonial Minister, was asked to interpose
he promised to do so, if requested by the Dominion Government. But as
this was at a period when the Mackenzie Administration wanted other
things from the Home Government, they could not interfere in that way,
although strongly in favor of the project—which had strong support
among experts and financiers.

Afterwards he went to Russia, where he was consulted about the
transcontinental railway, which was then under consideration. He advo-
cated the southern route, through Turkestan. This was regarded with so
much favor, that the biggest bridge in the world was built, upon his advice:
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!^\r'?i! ^^"^ ^'°'^^ ^* ^^'"*''^-
^* ^^^^ ^""* f"*- the purpose of joming

together the European and Asiatic railway systems.
Although it was finally decided to push ahead with the northern orbibenan route, m the first instance, the southern or Turkestan has sincebeen extended eastward to Chinese Turkestan. This will, in the end, bethe principal thoroughfare to the East, being more direct, and havingmany other advantages over that through Siberia.

While engaged in these studies, he became impressed with the fact

infif.^ p
"^^'

T
'''^'*^™ ^^'^' f°'-"'^^ly the home of the peoples who now

nhabit Europe, had become desiccated and uninhabitable because of the
lossof equihbnum between rainfall and evaporation, and that the same

ci^'"7*w\
'''''*'"'"«^ southeastern Europe. Further examination

showed that the only remedy for this state of things was to be found inrestonng the water areas which, in past years, had furnished the requisite
surfaces for evaporation, and thus supplied to the clouds the moisture for
a greater ram fall.

He found that by excavating an artificial strait between the Blackand C^pian seas, it it would not only fill up and thus enlarge the water
areas, but would supply means whereby the world's shipping could gain
access to Moscow in Eastern Europe and to Orenburg in Western Asia

These conclusions were shown to the Russian Government and v eremade the subject of an essay, published in the London Times, which
attracted world-wide attention.

. A.
^^^^^^^'.''^ds formulated plans for ship navigation between Cron-

stadt and Riga in the North, and the Black Sea, at the South.
Later on, after returning to America, he took up the subject of sub-

ways for trolley railways and tunnel railways. for the steam lines under
Boston. These are now partly built and still others are under advisement

Americr**'°"^
°^ ^"'^ '^'""'^ '" ^''^^ ^*'*'^"'

'" ^^'''^ ^^ ^^ *^^ P'""^^'' '"

The great West had, however, so strongly attracted him that hewent to Minnesota, where he formulated plans and conducted many sur-
veys for bnnging the Red River and the Upper Mississippi into"navi-
gable connection with Lake Superior.

It was while engaged in stu.lie.s of these operations that he perfecte.l
the methods (now patented in the United States and in Canada) by which
large barges and large ships can be safely, expeditiously and economically
raised or lowered between very high and very low water-levels, and which
he now proposes to utilize, in a short-cut shipway between Georgian Bayand Lake Ontario. ^

Since he has considered the need and importance of such a work he
has changed and revised the conclusion which he expressed in a report to
ine -Mew \ ork State Canal Commissioners made at their rcr-uest a few yearsago about the desirableness of enlarging the Erie Canal, but not about the
methods proposed by him.
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ences which have witht-i n t,
*""'' °^ ^'"K'neering cxperi-

life.

• '"^'"''' '"'^ '"^'raturc.. fillc.,1 up a busy and eventful

THE THIRD GENERATIOlf.
Ed«ard R Spalding is the el.lest son of Henry Curtis Spalding.

wav sv^;'Xh™!^:rr?"" ^"^^^^^ " *'^^ «'''' -P- ^^e r...

he soon becanK. ^roHclnr " ^"'"""•^' ""'' '^'^ ^•'^''^'- -"^ '" -t>-h

by the hu^t^:^:^:zz^T' '"
"'''t'-'''

^^^ ^^^ -p'-^^'^
across the Andes Th Hne of^nr

' T"" ^'''''°" °^ '^ '^^""^^y ""«
vation of 10,60 , fee in th"!^.'-''

""" '•""""^'^ '-^ P"- "h^'^^'- ^t the ele-

He planned tie tunn
"

a' tieTl 'T'
'' ??""' """"^ "^^^^'^ '" ^'^'^ >--^-

Lin,a and Oroya rr^ilnol;*:
"'"" '^^ ''-'"" ^'^•^' '""^^^^'^ -^-^ the

broken1'::: h'l^r^rZirh^sT'''""';,"
'""-' '"''''''' °^ '^^- ^-^^ had

in engineering wo k He foH^w ,T' T'T'"
'^ "=" """P'^'^ ^ ^^ort time

his fa'ther-s isi;?;', " ftt^T: return 'oTV^ f"f
"^'^-^^ *''= ^^^^^

Since then he has been employed by the United States Pn '

upon harbor mprovcments -ind hi •

' .. T ,
states Government

new lines.
'"^ '"'"'"' '"''"^>- ^o^Panies in laying out

He is no\y employed by the United States Steel Pnr,, *•laymg out and constructing branch railways to the n
^'"^''^^^'°'^ 'n

frequently opened in the Mes-.b, r „ f ,

"'' """'=' ^'^^^ ^^e so

requirem^tfof ^^.{^^^fS^::^^^^:^^ '%' ^'^
T'^^^ore annually: These things are more thl^ltgh^ 'u^^^Li
'^

d
"'

ance of any man. uram and endur-

Chester M. Spalding, the youngest son of Henry Curtis Sn.IH"was bred as a merchant in a creat imnnrtin„ '
"'"'^y.^urt's Spaldmg,

house in Xew York City.
""P^rtrng and com.mssion mercantile

But as he grew towards manhood his inherited procli^itv fr..neenng caused him to devote his evenines and his hlr^
" "^'"

engineering, until his employer, an\m e n mer'lmtl''",,^
^'^ '^"'l>-°f

assisted him to devote himself to that ::::x^^::::iX:s^:;^
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building machines for compressing air—afterwards he made machinists'

tools), and in which he has already distinguished himself as a tlesigner of
many mechanisms, among which are a computing machine, for calculating

numbers, the Harris-Corliss steam engines, the Howell Automobile Sub-
marine Torpedo, and many others. He has been employed, for several

years, by the General Electric Company at their great works in Schenec-
tady, where he has lately been actively concerned in making the plans for

the extensive railway system now under construction for the New York
Central and Hudson River Railway terminals, at and near New York City,

wherein electro-motors are to take the place of the steam locomotives in

moving all the great passenger traffic which finds its outlet there.

A century of effort and of achievement of this family is drawing to a
close, but it seems likely that the record will not be completed until long
afterwards.
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