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locksýnovr required betweebi Lakê É?rie and the sea, thiS
nêw canal systcm looks forward ta but five." The prb.
moters dlaim that with the new lock, an outline sketch
of vvhich' is here given, they cans get over difficulties
that would require an outlay of $175,000,000 on thýe
prescrit system of locking. The inventor, dcscribing-
bis lock, savs:
* The peculiar utility of comprcssed air, as applied ta lift shipis
ini dry docks and locks. consists in that it givcs an elastic support

* directly bcneath theioàid. atid, cônsequéntly thé structure is very
Jsimple and cheap. it makes the pressure independent of the height

through whlch the liut operates, so that the pressures and strains
are no grenter in a lift of one hundrèd and sixty fret than in one of*
sixteen fées. and it'flaws with t%7enrty.e!ght times the vel6city of
mvater, and thits makes it-possible ta operate high lilts in about the

* samne tinie as low lifts.

Th6 pneurnlatic lift has been developed until it ispronounced'by

tank stricture. %vorking up and down ia a %vater wéll or pit formed
in the lower-lèel of the canal. Conipressed air is the motive agent.
In ail the-proposed works the pits wilI be sdînk iri rock. The
tanks, or caissons. wvill be balanced la pairs, each caisson having an

* upper -atedý Rock chamber adapted ta retain the vessel io be locked
atid wvater 16 the stated depth (say tw'enty.seven fées). and a lower
open bottoni air chambcr. containing compresied air. %which is re-
tained by a wvater seal formed by the immersion a! 'the lotverwalls
of athe air cbamberinthew~ater of the pit. as in gas holders.

Thie compressed air is at such a pressure that its lifting effort
is vcry much greater than the dowvnward effort of the loaded lock.
and therelore. when a lock is down. there is altways an elastic

* cushion beneath its floor. and when it is elevated ta its bighest
position thie compressed air tends ta expand and raise thie lock -still
higher: and should any accident occur the lock canna: pcssibly fali.
but wvill on the contrai>y risc and remaio supported. with perfect
salety ta itself and contents. until tbe damage is repaired.

To stop and hold the locks at thie proper heigbt; ta keep them
level .and ta opcrate thcmr wvith certainty. facility and security. they
are equipped %vith a hydraulic auxiliary apparatus whbich leveis.
actuatcs and controls theni during mnar.ipulation. and absorbs the
tinequal forces due ta wvind and- wave action.

The air chainhe in one locltls connected with its fellow by iei
air conduit controlled by a valWe:- In these locks the air dônduits'
%vill bc 2j (cet in diaineter : and ia valve is so designed that it bas,
no friction or wcaring parts. iitidT"t cari Rie opened or closed lu'n"
minute vuithout shocx.

Thie air charge is lient at a iiniform %vorking pressure abo1ýc the
atmnosphere by a smali meigbied equalizing tank. %vhich autornati-
cally takes care of the chatfgèes in thie volume due ta chaxtges1rin:he

" temperature and density of:the adjacent atmosphere. Thi <rking
pressure la a locit 26 ta 28-feet-draught is 149. poundà-tothequare
inch.

Thie type of gaze propsed ta be used is a modiffSaiiôn- 'of thie
familiar ponsoon gaie used in dry docks. It is bui;torsteýl. very,
simple ia construction, and is operaîed by a pinion and 'wheel. as
draw-bridgcs are operated. AlIIthe gaies are duplicates;and tvhile
so simple and ftrong as ta bc -practicalli safe fromn.Uiiaae. an
iajured gate cari Re remnoved antd ieplaced in a very few. mihiutei. -

The priaciple on which thne loëzs, operate is thea familiar C-ne 0-!.:
%weighing in-a scale. thie 1ocks refîresenting the sr-ale panïîn1zrfi:ý

Scoxnpressed air replacing tbë*lqi'beam. Thie motion is dtÇélio%'h
small difference in the total 1,ïéiSî1ts o! thie waier la thie two rbclc

Sjus: as thie motion of a scale is caused Riy a smnaller differenice Rie-
tween the ureight and the objc: wecighed. TRie locks niove op.
posiîely and syncbronously. like scale pens. ane ascending whiL- thie
otheris descending. Thie depressed lock contains the normnal depth
( :6 fes) of <vater. and floats like a poatoon. its air connection bcbg

Sclosed and its bydraulic systen by.paiscd. fa that cnd.

The elcvated lock is firmly thrust-nd.bcld up against itsstop.
by -the compressed-air. and is connected wi th -the eqaalizingeaxk ta
keep the- air'prcssure constant. - I contains la- surcharge of water-
that is to say. the w~atrin it is -73 ficet'de..,4fea deeper iban-
in thie depressed: Jock<ýand it is correspoadingly heavier. If,-nnw.
thie -ock-gates be closced ta retainîthe %rater- in the lacis dtiring thie,
transit, andlf tRie opéaîing-.aIvcsRiemaiptslated.; tRie hearier;"'
clevated.Rock:.will dejead-and in descending mill-forcc'the-comý
pressedtat'intô the airchaxnber -ofthe*depresstd, lock andttelerate -
it. reveruing their. relàtive position2..

Commenfiag on the effects of this canal on Cana-
dian trade, C. R. Chishoini, of Montreai, wvrites Ti
CANtADIAN ENGINBER as folIOWs: 91The- building o! this
canal wouid enabie the -farmer in Manitoba ta sectire
froîul 3 ta 41 cents more per bushiel for his whcat, wvhich
means on the-working af i6o-acres sown in wvheat, wvith
a yield Of 3o bushels to the acre, a gain ta each farmer
afI 44 per year. Take one commodity as return cargo,
Manitoba wvilI probablytuse i6o,ooo tons of coal per
year.

T hey pay say $9 per ton, or pcr ycar ........... $1,44o.o0o 00
Coal cost to mine. per ton ............... $1 25
Frêight by %vater. including commissions .... 3 7,5

$500o
One hundred and sixty.îhousand tons nt $5 ... Soo,ooo oa

$64o.ooo oo
Add thie saving on wheat crop .................. -50.ooo Co

$1.o90,ooo oo

This benefit would -appiy to Ontario, Quebec,
Nova Scotia and New B3runswvick, as they wvould ail
benefit by cheap freight rates by water.

"lThe freight movement in 1889 on ail the lakes wvas
estirnated by the U. S. census report at 53,424,432 tonË.
The tonnage put afloat -since -then -has increased 1this
mao'ement to 63,ý?40,514 tons. Estfmaitcs only can-be
given, because at-one point only on the lakés, Sdfult Ste.
'Marie, is there an;-official. record made o! -tonnage'
movement. The moveient thioughithe Détroit Rivef
alone, in i889, wvas estimated at 36,203,586 tans. The
total entries and clearances, foreign and- commtise, for'
the port of London, Engianid, that year (x889),.,.vere
19,-245,417 tons; of Liverpool, 14,175,000 tons. The -
estimate of tonnage movement -through the Detroit
River, in-i889, wvas3,ooo,ooo tons above the combine&"
foreign-and coastwise mnage af the -purts aiý Lbndon-*
and Liverpool.

4The rapid growth, too, of' steair transportation'
and -the -competition of lake lines7 with--the railways,
have caused continued redtictions in-the cost- of 'trans-
portation; The cost per ton' per -mité -of cari-ying
freight, an average distance of- eighi-hundred -miles-;
%ifas one and-one hall millii :a1889. - The value of -ait'*
the -cargoeS-27,500,ooo tons.---caruied' on'-the1'-ah-e
during-that-yéar wvas over $315,000,00o.

"'H-ad this been carnied at ràilway rates, the cost
to the public wvould have been «over ",S 43,oooooo ; by
thelake rates it ivas about $23,000,o0o oniy'; so that
transportation on the lakes' saved ta the public about
$ 12o,ooo,oo>o in one year. But as to a large portion o!
this tonnage, any «possible cost on whes wudnot
haire ýermitted it t6 move a: ai]. in such a case, its
produiction at the point of origin 1voula, o! course, have
been impossible.

IlThe U. S. Census Bureau estimates the -ton
mileage for the scason 1,889 by the lakes.to bc îz5,5x8,-
360,000 tons miles. The aggregate- ton -mileage- of rail-
wvays for the year ending June -30,1889,.-wvas'68,727,.
223,146, ivhich shows the ton mileage of the -lakes is
nearly one-fourth o! the total- tan milcage aif the -rail-
ways lin the United States. - In no other %vay could' the
relative importance of laite coi. merce 'bc- more effec-;
tively sbiown."

With iefèrence', Wothis 4uésli'6i; we bhopé*fo-ive
at aWerly daté so'hie-facts.an&iesti m*'afé c6nc6rri1ng *à
distifictively Canadian ioiutqe foîý'a de6 iaa' ýwhi
ingithe 'uppëzlakeivithtie--scabbard&.-


