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ESENT RAILWAY SiS.TEM
PF THE ELEVATED
RAILWAY.

[ I'a A. DAVIS, CO.YSULTING ENGINEER, MONTREAL.
Mbont sixty years ago England gave birtîx to thxe

steani surface railwvay,-ahd( lauguratecl thxe prcseîxt
systcmn, and loxoî'it 'ieabotit ta, inaugurate the railwvay
of Ille future. Eîxglandc waits the proper tinie before
adoptixxg anytincw inxventionx, and spending inonlev -ist:-
lessly. lier people ivill generally inake sure of the
liew uxîdertaking, and will ilien wvait ta sec if aniyt'aing
butter wvill turn up that eari replace îvha't is already iii
operation ivitix lastiîxg advantage, as tlxcy hxave done in
theo present case. Tlicy have wvaited sixty ycars for neiv
developmneîts in, railway systenîs, but ini rcality there
bas beeni coînparativcly ixo change in the hast fi!ty
years, -Ilthiough it mxust be admittecl that thxe spccd bas
Ilecix increasecl oxx passetîger trains during the past
foity vcars about twvexty miles per liaur. The changes
fin thxetuiselves have not bceîî clcnxentary, but consist
r-iiy in îxaking the cars ixuore conifortable for ithe
traveling public. The %veiglit and size of the railway
rolling stock lias beeni increased greatly for facility and
ecanomny ini operating railways of America, but flot so
Tapidly in Eregland. lIn tîxis fact the prudence of thc
Er3glisli people agaf xx shows f tself. Thcy corrcctly

think tlîcrc is a limuit, and have stoppcd incrcasing the
weighit of their rolling stock, and liave turned. thecir
attenîtion ta how it %vould be best to inceet the eînergency
which dernands greater facilitics and quicker nicans of
transit, wvithi more absolute safety.

Our Arnerican railway managers as yet sec no
hjuuit, and they are increasing the size of the carrying
capacity of thxeir rolling stock. Froni ten ta thirty-
ton car engines arc also increased in power and cor-
responding îveiglit; ail this wvith onc idea in view, andl
that to reduce the cost of operation of their line, Of
course, tbf s looks wvcil calculatcd ta give the coînpany
the desired resuit. The main substance ini this decision
is the great saving of labor; in fact the managers Mvil
tell the directors of their conîpariies that iii place oi two
trains bcing rcquired to niove a given quantity of
freighit, onie train ivjtli one staff w~il do the wvork, so that
50 per cent. is saved on cligine drivers, firemen, con-
du.tctors, and brakcsnieni, and 50 per cent, on locomo-
tives. Thîis is for freighit trains only, as the number of
passenger trains reinains the sanie. Mehn this report
is inade at a directors' niceting, there are siniles and
liappincss ail round. They are also shlown the great
change miade by steamnslip compailies o! replacing the
snial steamers wvitil those of four tinles the carrying
capacity. Ini this, noa doubt, a greait saviing is obtaitied
nithout so great an Outlay. A large expensive stean-
slxîp mxust bc paid for to replace, say four o! the sinaller
Onles, but it cannot bc coniparcd withi the change tliat
follows iii t'lec railwavs inlcreasing flhe carrying capat7ty
of their rolling stock proportinaey Th"'agn
o! the small steamers ta the large oxies ileans ane
steamer to each four, lience onc creîv, one set of afficers,
onc set of engines and boilers, in fact, onc coniplete
-Juîp at sea, one ."It'ancr berth at harbor, ail ini place of
tour. It is truè ihlat the crew %vill number a fe.w more
"'en thli o11 a small steamer, and the consillîption of
coal is greater, but not ncarly as nxuclî coal î"ill be tised
as on, four snilclr ones. The risk of accidents at sea is
lcsscnied by 75 per cent., therefore the saving must bc
vcry great. .Also, the steanxship conîpany does flot lose
the snîiall steamers, as steamiers of almost any size can
bc put into service at variouis classes of carrying an the
Sea, so that, reduces the expense to a large extent, and
the extra expense ends there.

N\ow ]et lis sce how differently the change affects
the railway conîpanies ien thc carrying capacity is
proportionatcly c*xanged. In place of anc shxip, thou-
sands o! xxew cars arc required, and ini place o! anc cen-
gine, hundreds o! tne% locomotives are nccdcd. This
is flot aIl. The vcry moment this new~ licavy rolling
stock is ready ta be put inta operation, new and heavier
rails, new and larger tics, and new and stranger bridges
are required for thxe wvlolc, lne, as %veil as ncîv turn-
tables for locomotives; the road-bcds require additioxal
ballast, and in many cases new engine-houses are
necdcd. In the repairing slxops additional machines ta
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take iii tie larger parts of the larger locomotives %vill he
neccssa-ry-; ini fact the conipanies ia), look ta the e\_
pense of a niew railway. less the riglit of way ami road-
bed, ta muet tlîc change. ail ini addition ta alinost the
total loss of the rolling stock, rails, bridges, etc.. as ail
af it cati onlv be scraî>ped at bcst, as Mien tie change
on a few of tIll trtnnk hunes takes place, ail otiier lines
will havc ta, folio%% or thcy could not conipete, so tliat
ail rolling stock %%ill be discarded, hience the grcatlus
so iliat %%lieu ail the cost of tliis change lias been cor-
,rectly- figuired it %vill change tue net receipts aftcr the
interest lias been paid on inanv itillons af otîtiay.
Again, the maintenance af the new hecavy roiiing stock,
and the wvear and tear af tie rails, bridges, road-bed, and
roliing stock itzeif, wiil be lunuch greater. The saint
nunînber af bearings îmiil hiave greater friction, hience a
large increase af lubrication and %%caring inaterial. The
road-bed and bridges u ill suifer in propiortioni; the extra
friction. whiciî îill have ta be applie(i to the whcIiels to
stol) tiiese iîeavv trains, anid ta muaderate tlicir speedl 01

dovn grades, and lieieon tue pull-up gae-u
c.x.trai adliesion required ta the rails-ail this îvill cause
quicker destruction, and again the accidents.

\Vhuile it 15 strange tu say that the sNstein of steani
surface railua:>s lias bevniiin e.xisteiice abut sixt: % car>.
tîmere liave beeni comnplartti% el% no imnplro-euîieiuts ont-
sidc of UIleîagiî of UIl cars and locomiotiv-es-. and
mmîakiuîg tiietui stronger and more conifortable for travel-
lers, and iîîdc.ta fullou% iiug tue L.mxravagant lumur> ut
liotels, etc. Outside of tlîis tlîe s> steini is coniiliara-tiveli
tlîe saîie. Tlîe speed af passengcr trains lias leeu
increased about t\î cnt% nmiles pur liour ini fortN %crs
Tue cos-t uf transit fur persolîs and freiglît reiinsll, a1butt
tlîc saine on the ail arouint average. Regarditig acci-
dents. \lîlle varions devices have becii appiied, the
ozIl: une w idi lias bccti i ofail» cus e in iiiiinui-
nîlizingý the nunînber of accidents to tue eniloyces is tic
autoniatic cailier, wiîich is stili far froin perfection.
l'le iiîber of accidents on railN\a>s of aIl kinds and
umîder ail circtnîstances hiave beeti continually on tue
increase, and Uic cause of tlîis is that tue coînpetitioun
of ria>slias beconie greater as mîcw railwvays have
been built couitinuail> , aîîd raiiway imiigcrs hiave liad
but anc abject iii vicu, anîd that is, clîeapilcss af aper-
atian of thecir lint , ,j timat cheap inaterial and con-
structiomi lias beeni used; an> Uiing tlîat îvould cail for a
littie additiouîal expeuise for the iiimniizing of accidents
tiot beiuig ctitertaiiied. Tue crovding- of rail%%a>s itîto
large chies lias becoune so couîgestcd tlîat accidcntz,
arc alniîost af dailN occurrence. Now, u~hat is to be dont-~
ta insure safctv of travel an ratiiwaýys-qulicker tranîsit?

The elev.ateci electrical railway is noa doubt the rail-
wvav af the future. and as England gave birth ta the
fut-st systein af steaîîî railways, tiîat cauuîtrv is abaut ta
-ive birth ta the conn- systein. Tlicv are abaut ta
huild au elevated railway ini a district full of raiiwavs.
thuat is, bctwvecii Liverpool and Manichester. Tlhis
proves tduat thicy fuel sure that the new mode ai transit
will and niust be thuis systcun, tîat wîiil gradually take tue
place ai Uic surface raiiways, bath for passengers and
express freiglit. First, tiierc is the surcty that ii
cecvatcd railway cati be made so, as ta instire pasitivc
e.afetv froin ail1 accidents wvliatcver, ruiniig at ioa miles
per liaur. or moîre. because bcing clcvated nio contact
%vitli niaving or otiier abjects oui thie -roundl surface

Nvill be hiable, no accidents frauuî floods or wvasiîatîts,
lati<li<es, or iiiisplace<l sw'itches Nviil occtir, miar luauii
broken îî'lieels ar rails, or anv kind of collisions re-
sulting frram te nial-intent afi anvolne putting anlythiiug
oui tue track. lu the case of trains foilowing each other,
tue connections îvouilc bc cut froin tue pbowîer af tîte
folloiving train by the aperations of thc first train,
wliiclî iniglit bc stol)pe(l froîin any tinforescen ciler-
gency; sa tiiat tue foilowing train %vould have no0 pro-
pelhing Ipoer ini case af the necessitv ta stop the fit-st
train, an<l the clectrie signal waul autaniaticaily strike
'lie bell on the train tîtat follawed. As ta faliing off the
track, tlîat %vouid be prcvcuîted b>' a gab grip tlîat îvould
folloiv' the T af thc top) card of tue truss, s0 tiiat it
% ouid bc impossible for the wiieeis to niatînt tue rail or
get the body of the car lawver tuan. the top card af tue
girder, only four inciies distant. Tue sie of te car is
also l)rotecte(l by tlîe sides of the girdt.rs, %vhichli ave
a fiat. sniootiî plate rtîninig on bath sides, whiclî %vouid,
coule ini contact Nvitli roilers fitted on the sies af eacli
car. Tîxere %vouid be na snoîv ta ever block the uine or
cause any expense or accidlents; nia grades ofail\, con-
scquence, so that tic uniformi spced votuid be constant;
nio short curves ta crate danger or extra friction, the
track wouid alwa> s be tniforin and the cars %vouid
ail%%a> s mnl \cr\ sniootly; noa dust and cimders or -rit
Io clit 111 buariligs auid Ille 111achillufy, thus ail axies
could be inade ta run sinotliiv ini bail bearings with
canîparativel ittle lubricant, and the cars wotuld be irc
froin sinoke and dirt ai an>', kind.

(:e eau fancy the caîîîfort to travel ini cars thiat
aeperfect> safe, runniuig sniootili>, witil god aid

ckanIl ventilation, aiso the cnjo> tuecnt of ioakiuig over
ail tic surrouinding cotuntry as a good ulanoratina. Tue
el(ctt-ic single rail prajected b> F. B3. I3elir, for the
clevate<i railwav ta bc buiit froin Liverpool to Mani-
chester, is not tie style oi railua\ tlîat cati be practi-
caiiy successinl. \\ith the single "rail systcun, the anc
m liee watîld îlot b)e sufficicut ta attain a î'cry iuigh rate
of speed, as the anc rail systein w ouid cause the whicels
ta slip, tue extra frictian îvouid bc a great detrirrnent,
wiiiclî îould be caused by oscillation that iust take
place froin the umieven laading. of cars, viletc.
\Vhîiie tue neîv systein iniventcd is perfectiy irc fraimu
any interference frin tue abave causes, auJ idthe railway
itself cati be bujit inuch clieaper. lighitcr and safcr, the
cars reinain tic saine type as tue surface cars arc at
presetit. 0f course thec cast ai buildinig an clcvated
raiiway wouid be greater aot tue fut-st antlay than a stîr-
face~ railya'v, on accaunt of the heigli tnutb id

a saîeplaces, sucli as crassitîg rivers, tovns, etc.
Thmis îvill reqî>irc l)ilIars or piers ta be tmade very hecavy
anîd stratîg for l)erfect saicty. But oui the otiier iiatd
thte uileiiage cati bc reduced oui the average at lcast 25
ta 30 lier cenit. Tliere waould bc camnparativcly noa riglit
ai way ta pav for, as aîillv tue piliars wvill take tmp ativ
valnable space lin tue cotmtrv. auud verv~ littie ailywlîcrc.
No "0iaituttn ditchmes, water cltlvcrts, staume or
b)rick arches for raadwvays, no0 tunntels ta be cut tlrutgih
inottutaiuîs, "ia fetîces, "0ia meti ta gmard level crassings
or ami the track. ia accidetnts ta traimns ot, crossitîgs, auîd
mia expetuse caîmseci by tue kiliiîg ai people or beasts
atm crossings, a-Ind ia ballast reqtîired, wiiichi îvithi its
Miaitntenance is a vcry large hitnî.

After ail tlîe above itemîs amu(l tue canstanît main-
tetiance ai tue sainîe is carefully sttiined tmp, it wiil go
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very largely to iake til the <lifference i first cost.
l'lien conies tie difference in cost of operatioli of tic
tvo systcîîis. Onie, thc clectrice levatcd, coîîîparatively,
noe dead w'ciglit of locomîotives, anîd only the mîotor car,
aîîd lcss thati lialf the dead weiglit of the cars to be
lîazlcd over the lite: the staff of engiîîe driv'ers andi fire-
mîen witlî ail the assisting staff at, euîghîc liotnses re-
dticed; li0 hatilage of coal andc watcr over the Ue; lio
water stations, water pipes, andl watcr ptuîîpiing eii-
gyifes; coal stations ind the staff-ail wvill be rcditcd to
tlitee power stations per îoo utiles, wvherc its boilcrs,
cîlgines, and mîacliîîerv are stationarN ; iio cost for its
hiailagc; also the clîgines, as alrea<ly stated. lise til the
Uine witl tlîeir lîcavy %veiglît; ail the lîeavy gear %v'ears
away nîuicl faster. No <lainage front fire catused front
spirks of loconmotives, and li mî îore buruîing i) of
train% and passengers Mienî trains arc mun off tic track
and down enibaîîkîîîeîts or iii collisions. AIso by re-
inoviîîg the passenger trains fronît the surface railways
will give nîncili more facilities to freiglît trains, whicli
%vill also preveuit iîianv accidents and delay to tic
freiglît iii transit. Now tlîis is oiîly a question of the
first otltay, wluiiclî cauînot lîelp but double itself i a
short tinte, and be a blessing to the humnan race iii its
advance witli Uic commîîercial progress of cadi yecar. I
arn quite sure thiat niv systeni of elevated railîvay wvill
accoiiillisli ail 1 claini here, anîd evet nmore %%,lin ail tic
details are full), considiered.

New., as to its possibilit3 o! reveînue suficieiît to
warranît tlie outlay. Say that snicl a line should be huilt:
front îNew York, to Chîicago. Tfite present tinte con-
snnîied to niake that ruit is abolit 35 1xours, wliile tMe
tinte wotild be O1)ulv 7 liourb b3 Uic elevated, thie distance
beitîg reduced to 700 iiiles, anîd the trainî ruiiinig 7t i00
mîiles an lhour, wvotil< bc 7 heours in Place O! 35 hours,
or 14 11ours iii Place Of 70 for the rounîd trip; outsidc
o! tlic person arriviîig by thicelevated perfcfly rested
aîîd ready for businîess, i place o! requiring six or ciglît
iiours to rest after onle lias travelled to Chîicago by tlic
present systehin. As to iuniber of passexigers, tîey-
cotild afford to go a distanice Of 300 or 400 miles, to
start for Chîicago fronit New Y'ork. Say passeîîgers irouîî
Q uîebec, Monitreal, or Boston, could reacli New~ Yorkc
ii elle itiglit and take the elevated, tliev wotiI(l still
îîuakc tic jouriîey iii about li o! tlie present tintîe, and
thie sainîe in tlie vieillity- o! Chîicago. Ant elevated hune
bîîilt now between <liese two points wotuld be oîily a
beginîtling of tlie ine\ systeili, wvliclî would itot onlv be
a great rate o! interest on the outlay. but a genicral
beniefit to tlie travelling hîumait race.

PROPOSED IMPROVEMENT AT LACHIINE
RAPIDS WORKS.

Tfice Lachiine Rapids Hydrauhic & Lantd Comîpanyv
is tiîdertak-iig a coilsiderable aiîiounit o! work, thîis year,
jat the Lachinie Rapids. tlie exl)eritice of tlîc past'two
wviîters lîaviîîg exhihited tic actioni of tlie water and
ice botît at tlie lîeacl and <ail races. Last winter. <or
inîstanîce, tlic tater ii tlie <ail race vas abniornally iligli,
hîigler, it is said, titanî it lias been frtiry o ot
years. antd wltile <lie lîead race %Vas not nîaterially
ilffccted, so far as tlie supply of uvater tvas concernea
ini the river, yet thie içcecntercd <lie iîîtake aîîd wvotld
lot pcrîîit of stifficicuît qîiaitity o! wvater etîteriîîg, tvitli-
cnit drawiiîg clown, so tlîat the\. liad te itteet tlie wvorst

conîditionîs possible, naiiiely, tlie lîigliest baclz tvater and
lov liead w~ater inside tlie iîîtake. Varionis sclîiines
hiave frontî tintîe te tintîe beeîî suggested for preveuîting
the eîîtraîîce o! tlîis ice iîîto tlie lîead race, prinuipally
by imnîcs of large anîd deep boomîs.

W. McLea MValbauik, tlîe originial prouîîoter o! tlîe
comîpaîiv. anid oiie of its cîlgilîcers, %vas decidedly, against
tliis pfliicil)le, iîiaqintclt as lie conteiided it wotild bf-
alîiîost imîpossible to couîstruct a boomi tliat cotil( be
lîeld <liere. and iii addition to wvliclt, tlie cirrent is so
stroîîg <liat even a (Jeep boomi wtil(l he o! littIe or lio
lise.

.After the ice went out of tlie river tItis spriîig, L\nI.
Walbaiîk lîad bis assistanîts carefuilly sotnd the river
aiome tlie iîîtakie, aîîd subittud to the directors a
sclîeîîe for the imîprovenicuit of tlîe wvorks and suggestecl
conîsultation Nvitlî ouitside engiuîeers. 'fice restîlt of tlie
sonîî1diîîgs takeit ii the riv'er showed tîtat there wvas a
(Jeep cliannel cotncctiîîg wifî tic nmainî cliîînels of tlie
river it;\IcDoial(I's Point, as shîown on the acconîpaîiy-
ing plan. 'fhis <Jeep cliaiinel contiied dowiî to alnîost in
front of ice breaker, wlîere the water wvas turne(] ahîixost
it riglit angles into tlie river. 'fice restilt uvas <liat the
cimrnît hiad a teiideîic% to draw tic ice front tlie river
opposite \Mcloiiald's Poiîîk, !ollo>ývîîig the deep channel,
aîîd discliargiiîg betiveen tlie slîoal aîîd ice breaker, and
îiatuirally (lepositiuig ice at the inouth of the intake,
whuiclî graduall% filed up aîîd iniîpeded tic floiv of tvater.
''lie cliannel betwecn this shîoal anîd tlic icc breaker is
soniewlîat over 20 feet deep. 'fice plaît proposed by
Mr. \Valban< tas as !ollows: Raîse the existing tving
clani tlîc level o! tlie water ini tli had race during the
mîoîî<lî o! Deceinhber, so <bat <hiere ivotild be absoltitely
nio ivater ruiiniing over duriiig tviiter; aiso exteiîding
th~e wviig daîîî the sainîe level abolit u,oeo feet furtlier up
tie river. 'fite resuilt of <luis wotild bc to inake the
iiitake, iii place o! 525 feet wvide, nearlv 2,000 feet wide,
and tlie water iii place of beiuîg 12 feet deep, would be
betwveen 30 and 40 feet deep. Tite cimnît at present
tliere %votld be dcstroyed aîîd Uic river freeze ovcr.
l'lie mlain direction o! tlie river cirrent wtvold <lien be
at an angle uvith Uic lîead race, ratdier titan leadiig inito
h., as at preseîît. For the inîprovenient of tlie tail race,
lie suggcsted tlic raisiîtg o! the guard pier abouit 4 feet,
and the exteîîdiîîg thli sainîe dowîî streaîîî, a distance o!
abolit 1 ,ooo feet, and excavatiiig o! a dec1> channel bc-
tweeui tlie gilard pier and nmain shore, aîîd reînoving
tlic shtoals. Tite object 0f tlic extensioni o! tlie pier tvas
to deflect tlie ice ixîto the streaiii. 'fice river belowv tht
rapids freezes over iii sonie wiîiters, anîd fornîs natuiral
daîîîs in tlie river itself, wliich maises tlie wvater vcry con-
siderably, last wiîiter coiiing onîe foot over tîte prescrit
guiard pier. 'fice object of raisiîîg it was to prevent a
re-occurreuice of tlîis anîd to allow tlie tail wvater to take
the discharge o! tlic wlieels oiîly, withlîot beiîîg iii-
fluieiiccd by tlîc Nater iii tue river, cxcept the natunal
backing tip vhîicli occurs evcry ycar to a greater or less
exteuit, aîîd wlîiclî is allowed for iii the originial plans.
lui addition to tlic forcgoing, a glaxîce pier front
YlcDonald's Point, riiiîgii conipletely doevi stream,
wvas siugges<ed.

'1'. C. IÇZeefer, ati eîigiucer o! vcry lîiglî stanîding
iii hîydraulic iatters, aîîd tvell-kiliowui to our reacers,
uvas coiisulted by tlic compativ, aîîd lie lias reported to
il,(- Lachinec Rapids Comipanyv, euîdorsiîîg tlie scliere
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licre otîtiinedl. 1Ice says. in his report: -'le closing of
this cross river cliatncil Nviii net oniv scnd tlie river cur-
rent andi its ice above aild outsidc of, iiistea(i of belowv
anîd iliside the siîoai, alid illove it at icast onc tholisaild
feet front the conîparativellv Iarroiv and sliallov eni-
traticc to yotir hecad race, but it %vilI destroy thc cimrent
ieadinig to its miolith. Tt %vill mlove the enitrauîce fronît its
presenit position to a unle opposite the licad (J the shioal.
%vhere the water is both %vider and (iceper, so tuit it
%v'ili be tilîrcc tintes greater in area titanî at present.
.\bove Mi lloniakUs Poit. the shiore line trcends to the
riglit. anîd its course. if produced dow'î streani, %votild
strikc the siîoai about Nvliere the cxtcîîdcd wving damt
Nvotild have its ice breaker. \Vulicen thîls extension is
nide, the shore uine of river cimrent, instead of ronîîd-
iig MIcDoiiald's Point anîd flowiîig in shore, %vili Ilnv
ncairly iii a straighit line toward the new ice breaker
anîd outside the shioal. Votir entrance basin, iîîstead of
bcing five litindred feet wide and twelve feet d1elp. Nvili
be about fouir limies as \vide anîd tlîrec tlimes as deep. Its
current wilI, eveîi wliîen ail your wvheeis are 41,i1ng. hlave
liîtle attraction for the frazil cornparcd xv'ith thiat of the
St. Lawrence. Nvliere it lias a fait of twvelv icites per
nile. At present yoit have 110 eîîtrance basin, but feed

thie bordage ice. Thli c.-tenisioni of the %viîig dani %vill
biave the cffect of rnisiîîg the level of tie iîead race (thils
iîîcr-casinig thie %ater power), but to wlit extetit it is
impossible to say, probabiv not c,-cecditig six incites.
'J'lic level of yomir wig (tai sliotild bc stîcli tilat noe
tvatcr can flow c ver it wvlieîî ice is ruiig ini the river,
cspecially frazil, becatise the dratiglît caused by titis
overflow nîlighit exccd tiîat caitsed by your wliceis and
brisig iiu too niticli ice. \Vlîenl the cross river cliatie
ks closed, 1 (Io iiot tiiiîikt tîmere wtol(l be anyv tendeîîcy of
'field' ice to enter the niecw basini for reasoîî stateci

above, anîd dieu the level of the wving (ani could be
govcrIie( by the frazil level, as tliat Nvill be after the
eNteiisioIi."

Alr. Keefer furtlier cîîdorses a separatioui of the tail
race front the rivecr anîd tite deepciig of its clianntel, but
%vas of opinion tliat thec glaîîcc pier tvas uinnecessary.
'lic conîpany, lias decided to innîîiediatcly carry ott
tliese %vorks, and the contract lias bcin aNvardect to W.
J. Potîpore, M.P., Ottawva. as iiientioîîcd ini thc last issue
of the Catiadiani Engineer. and( wlhosc finut are îîoi
iiîakiiig good progress in the tvork, thte conitract caltig
for its comptetioîî by Deccînher xst. Ini addition to thxe
foregoiîîg, the Lacthine Rapids Co. %vilt protect its

'I

- c' - ~ ........... .-

1-iq A

l-1-iiluL~~B ___ ___ TA IL RACE

IN11-9VI~E.TS 1-, Lc11iIýF RA1itis ANi) Hviwuuc Co-,irAsvY

direct froin elle of thie deep clialînels of the riv'er %vhictî
brings its frazil te yotir doors. but -wittî the proposed
c.xtefl5îoii yonl %vil] have a de1 basin coveriîig over two
acres of surface. wliicli xvilI frecze over nieariy to thie
hune betwecn \leDoiiatd's Point and the slîoal on wlhich
volir îlcwv ice breaker wit! be plantcd. 'J7lis bordage
ice on its rivcr edge %vill bc tliickied by wind ald
%vave, and act as a boom to excinde patssing", frazit. it
%vill niot entircly excinde it, for tvlîen the river above is
covered at its tvider part, and its icc iz crot1t:ld iiito the
iiarroiver wvidtlî. as it apl)roaclies the rapids the frazil
%vilt flow deeper and soîîîC of it \vili bc forccdl ilnder the
bordage ice and ont of the iimîfluence of the river cul--
relit, 'vhxeîî it. ii,îînediatcly rises to the initier sidc o! tie
b)ordage, is frozeni to it anîd thlîs tiîickeils thte ice 1)00111.
\Vlii thie full drauiglît of ait youîr n licels is ili force,
sonie of the frazil clboived on:t of the river îîîay descenîd
fartdier domi, but %vill be arrestcd by its friction against
t lie surface ice anld laid til) for the iitcr ini thie niew
b)asinl beforc it casî reacli your liend race. lhis ice
boonii %vitt probabl% take a ctir\'cd forin (cliiefly toward
thie lower end). .1a;d more frazil be forced iiîndér on the
side toward the wving dlai thaîu necar MDnt'
Point, lcaving ain inisliore untobstrmîcted cliainel limier

patrons by instalimîg an anx:ii.ry stain plant. whîicl
%vilt place the wvorks beyond ait%. question of bciîîg able
te stnpply tlicir denîands.

CANADIAN WVATER POWER AND ITS ELECTRICAL PRO-
DUCT IN RELATION TO TUE <JNDEVELOPEU

RESOURCES OF THE DOClINION.*

(Concludcd frein last issue).

lit order to present more fttyl the recetty .cii

liailced vaince of mir Canadian water porr sorte refer-
enice is ilecessary to certain properties of ctectricity, the
power Nyvlii lins liappiiv beenl described as "Hile inost
ranianitic forni of ieeg, b% \Vxn. HeInry Prcecce,

C 13F.RS.,iii lus recenit address as presideuit o! the
Institution of Civil Euigimîcers. Inasinticlu as the cost
of production o! clectricai eniergy le1)eids upon coi%-
tinitv of output, wvater powver înnist be the ideal elle for
titis puirpose, at least iiuntil sottie clicaper power is dis-
covcred. In soutîe places ivliere steain is îîow uîscd for
etectric tiglît, otiier industries hiave becît added ta
scnre thie miore continuions tise of thue pover ini dayliglit
liouirs. Tfli only quality ini \wlicli any% deficiecc liab
beeni exhibited by electricitv is for lighutlîousc purposes,

*I>rtsdtntial Addrets tead beforc the Socty. May 23rd. 18M'. by Thos. C.
1(eefet, C.M.G.. P:cstdent of the Royal Society of Canada.



THE CANADIAN ENGINEER 2

a lesser pow':r of pcnctratioîî iii fogs, iii which respect it
is inferior to oil or gas; but evenl titis lias in the prcs-
cnt )-car been more than comipeîîsated for by the suc-
ccssfi application of "wircless tclcgraphy," by %vlhicfî,
iany wveathcr, comnîîication betwecn the ship and

the shore can bc cstablisied. The shîores of thc St.
Lawircnce froîîî thc Atlantic to the lakcs are liined witil
,%vatcr powver wvhich can be uscd te liglit, in fair, or pro-
tect, in foi wcathier. the passing vessel; to ring the bel)
or blovi the horn. Wlien îvatcr is applicd for lighit ani
powver pîîrposcs, its ccononly is always the inmportant
factor-. but it is chicfiy te its v;alue for ciectro-chenîlcal in-
dîîstries that Canada wvill look ta; reap the greatcst belle-
fils. becanise iii thcese it is not nicly a question of coin-
petition of powier prodiîcers, but one in wvhiciî intense
clectricity lias the îîîonopoiy, and in the case of sonie of
thent, as in the production of aluminium, calcium car-
bide. carbortiîduni, etc., tleir existence dcpends tupon
ample supplies o! aitu intense electric current, for the
gencration o! whlicli abuindant and ciîeap viater powier
is indispensable.

Touclîing electro nietallurgical processes. MNr.
Precce says: "Every clectroil'te requires a certain volt-
age to overcoine the affinitv between its atoins, andi then
the miass decomiposed, per minute or per Itour. depends
soil tîpon the current passing. The process is a clieap
elle and lias becoîîîe general. Tire electricai lî.p.,
coiitiinîîonsli' applied. deposits ia lbs. of pure copper
every hour, froîti copper suiphates, at flic cost o! oe
penny. AI! the copper used for teiegraphy is tîtus

L obtinec. Zinc in a very pitre forin is extractcd, electro-
lyti cally. froin clîloride of zinc prodrîced froin zinc
blende, in large quanitities. Catstic soda and chloritie
are prodnced by similar nîcatîs fromn conîtîon sait. The
passage of electricity tironiglî certaitn gases is accoin-
paîiied by their dissociation, aîîd by the generatioîî of
inîtense lieat. 1-lemîce the arc furnace. Alumîîiniumî is
tîtus obtaiîîcd froni cryolitc aîîd bauxite. Phosphate is
also, separatcd from apatite, and otlier inieraI plias-
pliates. Calciumn carbide, obtained in the saine w'av. is
bccoinitg art important industry. Electricai cuiergy ,can
be gcncratcd on a coal field, w'lerc coal. o! good calorific
vaiue, is raised at a cost of threc shillings per ton,
chîcaper tlîan bx' a viater fail, even at iagara."

Eastern and Western Canadian coal fields arc
separatcd by tlîousands'of mîiles, but wvatcr povcr is
abundant tiirougiout ncarly ail tlîis coalles& region.
Our Wcstern coal. fields are v'ast aîîd their îuarket at
piesent Iiiiîited. If coal cati be raiscd clîcaplv eionigli
and the ravi itiaterial for the work be discovered iu the
iîeigliborhîood, tlîey itnay give risc to ciectro-cliemical
aîîd electro-nietallurgical industries withîout thie intcr-
vention of wvater powier. The commneîrcial production
of calcic carbide (acetylene gas) by electrolysis, is the
discover:v of T. L. Wilson (a grandson of the late IFlou.
S J. ÏM. Wilson, of Saltfleet, Ontario), w~hio lias cstablkqhd
'works on the -%vater powvcîs of the Weclland Caniai anîd

lias slîippcd thîis product ail round the wvorid. The edcc-
tric production, cotînercially, of caustic soda and
chiorine, is tînder the patent o! Ernest A. Lesueur, soli
of the Secretary of the Geiicrai Post Office Dcparttîîett,
Ottawa. This manufacture is havi bcing carricd oti by
a flostonl companly at a Newv Englatîd viater power.

Tiiere is anotiier field neariv as widcsprcad as our
ivater powier in whvlih clectricity is (iestincd to play a

inost important role, and tlîis is tiiniing, vihici is novi
sprcading over thc Doîninioti with thic saine rapidity
as the utilizatiomi o! our forests for putlp andi paper pur-
poses. Over tItis arca minerais have becu discovered
and iii nîany cases tested aîîd successfuiiy worked. and
fromîî recemît resuits vie appear to be on the thîreshlîod
of rcinarkabie developients in titis direction, cspeciallyN
as so sullil a portion of se great an area lias been pros-
pected suficieîitly for îiiîîig purposes. For powver
purposes aloxie, clcctricitv is invaluable in ines, atnd its
nu)tîtifariotis uises (as eîîuttiierated by Mir. Precce) arc
"for tuovitig trains aîîd for wvorkitîg hoists; it lighits tîp
andi ventilates tlîe galieries, and, by puîmpitîg, keeps
tîctin frce from viater. It operates the drills, picks,
stamps, crusiiers, conîpressors, and ail kinds o!
niaclîinery. The niodcrn type of inductiotn inotor, lîav-
iiig neitier brtîshes nor sliding conîtacts, is free from
sparks aîîd free frorn duist. Elcctric energy is safe, cdean,
canvemiient, clîcap, aîîd produces neitlier refuse nor side
prodtîcts." Tlîe Canadian îîîining districts are wvelI sup-
plicd witli vater powier, and ail thc wvonderful effccts o!
cicctricity are availabie for ils upon a larger and more
ecomiomical scale tlîan elsewvherc. In conilection wvitli
tlîis abundance o! wvater pover, and froin the fact tîtat
a large proportion is at present situated reniote from
present railways and present settîcînents, the question
of profitable limit o! electrical transmission is niost im-
portatt-if indced, it be nowv possible to put a linit on
anytiîing connccted Nvith eiectricity, wvitli or withlout the
aid of a wvire. If, as reported, Lord Kelvini has placed
the profitable unmit at 300 miles, tlîis is sufficiei:t ta
utilize tue greater part o! the viater powier upon the
tivo viaterslieds nortlî of the St. Lawiretnce river. Pro-
fessor E inu Thîomison says: "'Up to the prcsent time it
%vas practicable ta transmîit higli pressure currents a
distance Of 83 miles, using a pressure of 50,000 volts. If
a voltage higlier tuait tîtat viere used, thîe electricity
wvould escape froni the wires into the air lu the forni o!
sirtall luminous bie flanies." As showving howv far ve
aire yet bclîiîîd nature, Professor Thîomson says the
estiniatcd voltage fromi a lightnitig discliarge ratnges
fm-otn tweîîty to flfty, Mîillion volts. \Vhcrcvcr the ravi
iiiaterial for clectro-ciimicai, ciectrt-metaiturgicai, or
otîter industries, affords suflicient inducenient, and the
%vater pover is at hand, the forcst xvill bc penetratcd
miucli imore rapidiy than licretofore. aîtd settienients
advainced in newv directions. Wliat cati be donc in tlîis
direction is bcst ilhîstrated by the developtîtetît of a
sinîgle itîdustry in the wulds of iliiitiesota, nortît of Lake
Superior, and adjoining Canadian territory. Over four
lutdrcd muiles o! standard gauge railviays liave been
biilt, tîtrougli whlat wvas a trackiless wviiderness in 1885,
to reach iroil ore beds, the ore frorn which, is shipped
to Lake Erie aîîd tlierce again railroaded 200 mtiles into
Pentiisylvania. Thîis one business lias, in mines, rail-
wvays, docks atîd ficets o! steamers, rcquired an invcst-
tuent o! $250,ooo,ooo, amîd lias led to as low a rate, by
vvater, as i cent per busîtel for itat betwvcen Cîticago
and Buffalo, and 20 cents pier ton for coal froni Lake
Erie to Dulutht, nearly 1,000 tuiles. Onle-liaif of the
cliarcoal iron, aîîd nmore than liaI! o! the pig iran niade
iii the United States, is sincted frotît Lake Superior ore.

Tîte substitution o! clectricity for sieatt as tlue
motive powver for raiiuvays on niatiy roads is rcgarded
as inevitable sootier or Inter. It lias aircady taketi place

125



THE CANADIAN ENGINEER

as regards suiburbani railways, notably in the case of
the Charlevoix road and Il ill an( Aivuter r.ailwa.i
whlere Nvater is (loitig the work, whichl has hieretofore
brent donc by coal. Tite chicf obstacles to an eaiyfi
change ou the larger ronds are the hutndreds of millions
invested iii locom otives, and the very large outlay re-
quired to cquij) cxisting steamn roa<is with the electric
systcîn. ithe principal induccincut %vould bc the pas-
stnger service, owing to the increased speed possible-
it beiing contidcntiy stated tîlat, witli eiectricity, a speed
coilsi(Ierab!3y over oiie hutndred utiles per lhour could t
attaincd. Mloreover, there wvould bc the entire aboli-
tion of the i2oisonous smioke wvhichi drops uipon the
Pulixan in preference to auy coach alhcad of it. White
the conv'ersion of trunk tiues would bu attendcd wvitl a
cost whichi is for the present prohibitory, titis objection
(focs îlot appiy to niew lines whici miay be worked lit-
depcndcntlv, or lin connection witli elcctric oncs. \\'ien
the tinte arrives for such railways, water power will have
a field of usefulness of whichi we cati at present forin
littie conception. Watcr wliels and wires wotild dis-
place the coal docks, the coal ladex vessels, the litge
coal yards, and the trains requircd for distribtiing thecir
contents over huuiidrcds of utiles of Unes. Ant initerior
fine coninecting Lake St. johin, on the Saguenay, Nviih
Lake Texniscamningue, oui the Ottawva, whilîi couhi
ultinîiately bc extended, via Missanabi, Nepigon. and
Lac Seul to the Saskatchewan, wvould bce a colonization
road, remioved front the frontier-one wvhicli coulci bc
worked possibiy altogether by water power, and would
opeui a virgini tract iu w~liicix electro-chieicae.l and
clectro-mnetallurgical industries igh-lt arise, as wveil as
those comiected with thte products of the foresîs aud
the Initie.

Tite more extended use of oui- w'ater power, ii thie
illniediate future, for mnanuifacturing and iimniing pur'-
poses, cspecially for thie etectro-chieiicai and inetallur-
gicai productions, naturatlv leads to the consideration of
the character of the output, cspecially %vitli regard to
mnarkets, and transportation problims generaiiy. rx-
portation, next to pr*oduction, is tIlle iost imuportant
commercial question to a country of vast distances and
low%-p)riced producîs. affording great tonnage, such as
we produce; and for whiich we ]lave expendedl liundre<ls
of nmillions iii canais and railwavs, hiarbors, lighit-hiouses
and steamners, usumn disproportioned to our reahized
-%veailh, as ht certainly is to our population. But.
"inoblesse oblige," we possess a vast estate, are comipelicd
to develop it-anI aivait resits. 'Flic question o! tranis-
portation deterinies, to a great extent, the existence,
or otherwise, of a possible nuclustry, and enhlanices or
diiiishes the value of every article of export just iii
proportion to its efficicucy and economvy. On the other
hiand, wvlîere transportation is necessariiy expensive,
cheap) production unay niaintain ant industry-and liere
is whiere our abuindant %vater power niav contc in. Tite
geographical position of Canada in relation to lte coxia-
nxierciai centre o! gravity of the North Aincrican con-
tinlent is at least noteworthy. Titis centre is very necar
Lake Erie. Frontî the western end of titis 'Take tlle
waxer rouite to the Atlantic at the Straits of Belle Isle
follows the general direction of a great circle whiicl cuits
the commuercial hetart o!fuoe n is tilereforc uipon
the shortest route. or "air luxe." Our two peninsulas,
.Sarniia-Detroit ani Sait Ste. Marie, wii are the rail-

wvay gates o! the lakze region, afford the miost direct
"Ouites to the Atlanltic for ail the Nortlî-\Vestern States,
and are traversed by the trunkl tines of railway. Fromt
Lake Erie water conmmunication on1 the largest scate
extends throtugh Lake H-uron to the extreilities, of
Lakes Michiganx an(l Superior. One-tixird of the popui-
lation of the United States are clependent uipon the
Great Lakes, largeiy as to exports andl imports, and
%vholly as to raites-whIicli are fixed by the -%vater for the
rail routes. Oiie-hialf o! the population of the United
States is fouind witlîin a radiuis O! 400 Iutiles front Cleve-
land, a Lake Erie port claimied to be second onily to
the Clyde, as a shipbuildiug one, and also the targest
it on ore inarket in the world. Tite paper and pulp in-
dustry', as wvell as somne o! the electro-chemiical and
inctallurgical ones (to the present list of wvhichi lnany
additions nay be mîade), are distinguishced by the large
tonnaige produced, the output o! semeai Pull) inuIs e\-
ceeding one Iiunidred tonts per day. For titis the St.
Lawvrence is thie nlatural route for exportation, and to
i titis lîaytonnage is o! the grentest importance as
a imxans of attractiîîg trms"as wvell as liners dulring
iîxe open season. Increase of sea tonnage iiit the St.
Lawrence is esseutial to our inlaud commerce; by it
only- ean sufficient west-bouind !reiglits be secuired to
ataract: a proper share of the commerce of the lakes, after
ail lias becut donc to give to the latter quick despatch
at Montreat or Quebec. Tîtere is probably no place iii the
v.orld wlhere inland tranisportation is carried on ivith
grreater expedition and econoxny titan iii the valley ot
the St. Lawrence. Titis is dite to thte cliaracter of thie
iiland navigation, uuicqualied eisewhiere, and to the in-
ilunice wliici titis exerts uponi the railways coinpecting
wîithi it; and also, because the valie\ of the St. Lawvrence
is not only, the greitest iiway for agricuItural pro-
ducts, but of minerai ones, as well as of the products
of the !orest and the fishieries. More thanl lalf Of tile
iron ore produced iu the United States is mmced arotind
Lake Superior. lInto titis lake an iincreasing inmber of
railvays are pouring the l)roduice of the v~ast wlieat
fxelds between it anI the Rocky 'Mountains, and thus

placing titis grain within a thousand miles o! 'Montreal,
\Vblichl is the neanrest seaport, blit hudrcds of muiles, and
tile only one whlici cati be reachiec by v'essels capable
of navigating thte lakes. Wbieat groîvn iu the foot huis

of the Caniadian liockies lias aircady reaclied Lake
Suiperior by ain ail rail liat of 1,500 miles, a distance
cousidered prohiliitory in the early days o! raiiways, as
one whiclb wouild absorb the wvhole value in the cost of
carrnage. Tite latencss of harvest ilu our Nortii-West,
ain( thie early ciosing of navigation in the St. Lawrcnce,
wilt soon.over-tax atl our mecans o! transport, botU watcr
and rail, duiring the interval lietween Septeniber and
Deceuxuber. Tite WVelland ami St. Lawrence canlais andi
the portage railways betwyeen M.\ontreal and Lake Huron
constitute the Canadian routes, and imicl, wvhicli cati-
niot arrive by wvater lu imie for cxport, wvill lie stored up
at tiearest lake ports for iv'iuter railway carniage to tide
\vtter wareliouises oui the St. Lawrenxce, for e.xport at
Atlantic ports-or for conversion iuîto, four at Ontario
and Quebc watcr powers. This accumlulting tonnage
front Our \Vrcsterii plaîins ami our Eastern forests inust
caf'l for a proportionate extension of cxport facilities
whicli should attract tonnage to the St. Law-
ri"ce. Alrecadv MIontreal lias eigliteen regular hunes o!
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steamners to transatlantic ports, exclusive of tramps.
Newv York alone of tic Atlantic ports excccds this iii
nuinbcr. MLoiitreal lias five rcgtilar lines to Liverpool
and the saine nuniber to London, twvo lines to Glasgowv,
and tivo to I-ainburg, aîîd one caci to Bristol, Mani-
clicstcr, Belfast and Aîîtwerp. Baltimiore lias twclve
regular lines of steamsliips to Euirope, Boston ninc, and
Philadeiplîla eiglit. No doubt ail tiiese Atlantic lines
exceed Montreal in ixumber and tonnage of vessels, as
iveli as in cargo carried. They have twelve nionthis'
navigation against seveti for the St. Lawrenice. The real1
significatice of Mi-ouitreal's ciglitcen rcgular lines of
steaniships is the demionstration that, iii spite of cliniatie
drawvbacks, or inferiority iii other respects, the St.
Lawrence is the route toîvards %vhich nortlieriî exports
ivill gravitate during its open season.

PORTLAND TERM1NUS 0F THE GRAND TRIJNK.

Frontî Chîicago an the west, to Portland on the
east, changve aiîd inîpravemnt everywlîcre nîcet tic cye
of the traveller on the Grand Truîîk Railway Systern.

* it ail these changes nothing lias becti donc for ruere
display or wlîiiîî, but iii e'ery case mioney lias been
spent to -iv'e imcreascd coîîîfort aiid safety to pis-
sengers or ta afford incrcased facilities for transporta-
tion of freiglît. Ait instance of the latter may, be citcd
at Portlanîd, wliere cvcry provision ks being made for
tic iiter traffc, wliich tic cOipa)«ny ivili need to pro,
vide for at titis terminus. Nature lias nîarked ont Port-
land as otie of the grcat sea-ports of tue United States
in the Ittire. Posscssing a %vide anîd decp liarbor, wecll
prolcctcd !ram starmns by its archîipclago of rock-rib-
bcd isia. -Is across Casco Bay, o! wvhich Portland Bay is
an arm, at is flot only a safe wiîîtcr port, but is sa gîîardcd
by islands and capes as ta be easily made a station of
immnense strength in time of w'ar. Along this barbor
the Grand Trunk aovns a sea, front of nearly a mile,
aîîd during the past two years the prescrit management,
foreseeing tic necds of the sea-borné traffic of the port,
have prcparcd to provide wvhat the steaniship coînpanics
are even noîv demandiiig, for arrangemients are con-
ciudcd wvlich ii make Portland the iiter port of cati
of stcaiîîship lines, ciiougli ta give it practically a daily
service to Europe. These contracts include a wveekly
boat each b>' thc Atlan aîîd Domniionî Unes to Liver-
Pool, a w'eekly boat ta Lonîdon direct by tic Thompson
line, !ortnightly boats ta Glasgow by tic Atlan and
Doiialdson lles cach, fortniglitly boats ta Bristol by
tic Elder-Dcîmpster line, ta 1-ainburg by tic Flamburg-
Aiîiericaiî lime, wvhite tliere are reports of a fortiiighitly
service ta Antwverp by the Leyland uine, aîqd to Mani-
,zhiester by Uic ?vlaichicstcr line, tiîouglî the last two
proposais have îlot yct taken shape. To nîcet tItis traffic,
wvhicli %vil bc inauguratcd iii Novenmber, the Grand
Truiik reccntly joined biands witli sanie Portlanîd capi-
talists in building a second graini elevator, tue newî one
hîaving a capacity of a miillionî bushîcis, and being pro-
Vided wvith thice convcyors riîining direct to -tîeir
oîvn vhiarvcs, so thiat tîrce or nmore steamers can take in
grain at the saine tinie. Ten cars can uinload graia
one tinie iii thîis clevator, îvhiicli is providcd îvitl ail the
latest machinery for quick wvork, being able to deliver
30,000 busliels per liour. WVhitle the grain trade lins
been well lookcd ta, otlier inercliandise is aîîîply pro-
vidcd for by four new freiglit shîeds, each about 500

feet long aîîd ioo feet to i20 feet ivide. This gives six
shîeds alongside o! wliichî tracks are laid, and frontî %viiicli
seven or ciglît shiips can load at a time. lit tact, ten
vessels have been loading or dischîargiîîg cargo at a
tinte at tic G.T.R. vhiarves, wvlicli can acconiîodatc
vessels a! 5oo fcct length. Tliere are also twvo coal
wviarves owncd by Uic cauîpaiîy, lîaviîîg ample capa-
city for present needs. Last year new~ tracks wvere laid
iii tie coîîipany's yards ta accanînodate 1,500 cars, and
this lias beeuu foIhowved by the erection of ncwv stock
yards ta acconimodate the growing export catie trade.
The city of Portland, îvhiicli has iiowv a population of
about 6o,ooo, includiîîg the suiburbs of Dcring anîd
Sotith Portland, and îvhii lias ait active board of trade,
witlî a îîîembersliip of over 300, appears to be fully
awake to its opportunities. Its subtirbs and tue islaîîds
of Casco Bay are every year bei:îg resorted to more by
Caîîadiaîîs, wvlo always îîîect ii a licarty wclcome
fronti Uic liospitable people of the M\aine coast, and whîo
fid ini tue tenîperate climiate and bracingr sea breezes
of tItis region an ideat summer resort.

THE CEMENT INDIJSTRY.

The great increase in tue production of Part-
land cernent iii Canada is catisiîîg colîsiderable rcmîarlz
amng tîxose intcrcsted in engineerinig and tic building
trades. Tiiere docs not appear to bc a correspoiiding
expansionî in the business of the producers a! the nattural
rock or lîydramhlic cemntts, and ticsc latter coînplain
that thîcre is a prejudice growing up 'vhich is against
thîeii, and ini favor of Portland cernent makers.

Tlîe pectiliar qîîalities of Portlanid cernent, as dis-
titîguislied frontî the nattiral or rock cernents, are: A
vcry tîtucli higlier strength at early dates; greater uni-
formity in manuifacture, duc ta the canstitueuts beiiiý
brouglit togetîter artificially and tîterefore beiîîg con-
trollcd wvith case. It can be laid in frosty, even ivinter
iveather, %'ith safety; it ill stanud wear of pavements,
etc.

The characteristics o! naturaI or rock cenients,
w~hich coînmend theni to use, are: Their continually in-
creasing strengtli, by wvlicli iii tinie they are inearly
equal ta Portlands; safeness, as thicy arc not over-liîned;
chîeapness, near point o! mniufacture, ivliere early
strengtli or frost proofness are not recjuisite, and wvhcrc
coîicretes, are uiot to be iniimerscd iii water for several
unonths.

TiIAT -COrIPRESSED AIR" FIZZLIU.

Readers of The Canadiaii Euigincer iih rerneni-
ber our discussion on sanie o! the auto-car schiemcis
cxploited iii the United States, and particulariy the
Croker-Leiter sclicnie, relating to comprcssed air auto-
trucks. Coîîplete verification o! our prapliecies is to
hiand, in the formi of an annaunceunt thiat ail the coni-
presscd air companies and affiliated coiîcerns-iiaiîîin-
ally capitalizcd at about forty millions-are ail to be
nier-cd into oîîe central corporation, îvitiî H. Payne
Whîitney, soit of Williain C. Wlîitncv, as presidcîît a!
the xîew conîpany, îvhici wvill have a nonminal capital o!
aoie huîîndrcd -millions. Docs this nîcan tlîat wve are ta
sec the auto-trucks by huîîdreds daing work in aur
streets? Not at aIl; for, as the Cycle Age iveil says,
"«Nothiing lias as yet transpired in the îvay of inventions
or tests that îvouid niake cornpresscd air appear as
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available for ordiniîar niiotor vchiicles. Tile conîprcsscd-
-tir mîotor is eliily adapted for street railway power
and for licavy frciglitiiig over ver), short rotitcs." Btt
the conîpressed air exploiters startcd in to rcvoltilionize

ai rfic iii the big cities. and cartage coînpaiîics and

ill liauilage vans erc to be (lotie avvav' %itli. Is tlii're
nothinig IdIt, tîten. for the conîprcssed air iagilntes to

e\iploit ? Yes: electricity! It is solbcrly statcd Ille
"tiie Auiiericaît riglits. tier the1,7Krieger clectric

patetîts, are reportecl to have bccîî pîircliascd by thcîîî,
andi they are knowîi to be pursuitîg furthcer inivestiga-

110115 inito motive p)o\ers." Titis statenient is corro-

borated by' the fact tliat the ivord "air" lias beexi dropped
front Ille titlc of the iîew coînpany, wvhich is "«The

Interunationîal Power Compan.tiy." Thle I-Iorseless Age
rc'iîîarl<s: "I'tittiîîg tivo and tvo togellier, ilîcrefore, it

looks as if the sceptics %vere riglit, and %WC shotild îlot
bc alWicted with thiese barbarotis '.ttito-trticks' after ail.
1Perliaps tî'hîcîî the conîîxtiy rcally gels down to biisi-
uîess wve shiah lhave -o0d, collusion, cverydav moltos-

truîcks l)rol)elle(lb steant. gasoletne, kei-osexie, or ally-
thintg butt collipressed air."' Now Nve \vill be l)repare(l

for the collapse of thie ý\*litiiey--Elkiiîs-\Videîîcr wviiid-
baz. ___

CANADIAN ASSOCIATION OF S'rATIONARY ENGINEERS
TENTII ANNUAL CONVENTION.

Berlin,. Ont., liad the liomior of entertainling the inlenîbers of
the C.A.S. E. for thir ît.'nîlî annual coniventioni, and site proved
a %%-Ortly Ilostesi. 'l'lic convention opcîîed on the i5i Atigtist.
alîtl cnded wiîh a banqtues. oi the çvcenîilg ai the 17111. 'Ile
dc!cgates, wlio were accomîpaiiied by thieir tvives, niade the
Brnswick Ilotel tlicir lîcatdquairtcrs. 'r'ite cxeclîtivc and tlic
balanice of the delegaxes %vere issigiiefi to Illc Arlcricaît Hlotîse,
and Ille banquet took place ii tlle 11all o! te %alper Flouse.
The convention liîeld ilicir business mecetings iii the Christadl-
phliali Hall.

stemsu, and ils appliatîce to power. I hlope cadi brother %viIi bc
dcaorous and attentive to UIl business of tilt evcnling. 1 now
dcclarc titis association open for its lcgal business."

Thc folloviiig coiiimittces werc scected by thc prcsideîît,
die first nanîed iii cach case beiîîg cliairnin:

Coîîîîniitte on Credc,îîials-Bros. Edkins, Marr aîîd Tur<-
iligtoni.

Connujuctte on% Finiance-Bros. Wecbb, WVickenis and Pctti-
grew.

Comîniiitîc on Mileagc-3ros. Bain, Ironsides and janiiesoil.
Goad of the Order-3ros. Dixoti, Wickelns, Ocischilager,

Moselcy.
'Fie followinig answcred Ille roll eaul: :exclltive-3ro. 'N.

F. Chapinan, president; l3ro. R. C. Pcttigrew, vicc-prcsident;
l3ro. G. C. Mooring, treasurer and acting sccretary; Bro. W.
Bear, conductor; Bro. J. WVendeiI, door-keeper. The dclc-
gritcs [ront branchi associations were: A. E. Edkins, J. D.
MoselIey, J. W. Marr, W. J. Wecbb, J. G. Bain, of Toronto No.
i -,Jolin M. Dixon, Toronto No. 18; Jos. Irotisides, Hamtilton
No. 2; J. Oglc, J. Forsyth, Brantford, NO. 4; W. Jamieson,
Dresdein No. 8; WV. Oeiscllger, Berlin No. 9; R. Turkingtors,
Brockville No. iS; F. A. Pilnig, WVaterioo No. 17. Othcr
niemb.îers present %vert, A. 'M. Wickens, E. J. Phiilip, J. G. Bain,
jas. Bannan, ai Toronto; R. W. Grcnc, Gueliph; Naîhami
L'uiey, Watcrloo; WV. Liedt, J. Schneider, G. Stciînîncîz. W.
Oclschilager, of Berlin, Jos. H. VaIker, of Kincardinc. Aiinong,
the v'isitors present at tic ,ucctings %vert T. J. Halscy, of the
Fairbanks Co. of otel and his saniples of valves, asbesto--
pack'ed blow-o«f cocks and asbestos ring gaie valvcs, intcrestcd
the nienibers very nitich. W. Vr. Uttlcy. of Berlin Ncws-Rccord,
%vts unwearying in Isis attcndance, and coming of ain engineer-
ing famnily took an active interest in the meeting.

WVclcoiiii to Visiting Delegates by Presidemît Oelschilagcr,
C.A.S.E., No. 9.

On behiaif of the Bcrdn s Association îNo. 9, 1 have grcat
plcasuire iii texîcidiiig to you, '.\r. President, and delegates oi
the Canadian Association of Stationary Engincrs, a hicarty
%velconîe 10 our toms, an tis the îotli atiaul convention. The
growili of thc association litre lias been slow but sure. The
ineinbers of the Berlin branch, realizing tic bencfit of tic nicet-
iî;gs, are good in attendance. Ini conclusion ive welcoriie yoil

TENT-ii A\*xUtAL CON<VENTION CANADIAx AssOCtATIO% STATICNARY ENGINEErs

It tvas ncarly îîooîî on1 the is3fi whleiî Presidetît Bro. W'. r.
Cliîapnîaiaî, iii tue chair, stipi)orted by Vice-Pres. Bro. R. C.
Petigrev, opeiîcd te session Nvitlî tie followviîg openinig charge
fronit the C.A.S. E. rimi: -l3rotiers-It is nxy duty t0 rule wvitli
justice, proîîîptness anti forbcaraîicc, aîîd il is yoîîr duty to niiake

our mieetings cntertainiîîg and instructive, avoidîng A tisciess
di5ctissioîis andi pcrson:ilities, îipioidiîîg your obligaîluiis Dy
usiîîg toward eaxil oiier brotierly love anti kindncess. Titis.
spenrinig Ille great abject for wliich we are organIlized, that -i
m deing togetlier socially ior inittual iniprave,îicnt anîd discîîss-
ing the hicst iuictiots of inanaging the tvorld's greatest niolor,

collcctiveiy and individualiy, and truîst that your stay in this
Geruitan city ivili be niost Pleasant ni Profitable.

Animal Addrcss o! President Chapxani.

Brethrerî-I have the honor 10 welconîe you 10 thtis our
setis animal convention. 1 arnli awvare tiat ini sclccting you as
dlegates. our varionus branches have sent tlitir best nen.
Conscqucntly, I arn cotifidecnt tit your deliberatiotîs tvili resîlit
iii tie ativancenîctît of our organsization, andi tuat iii dealing %viith
Ille varions subjects brotiglt before yoi, lte anc andi only ai
souglit shali be the greater gooti of fIe C.A.S.E. 1 arn sure
Iliat natigli but good tvill stai prevail, iiîdeed, sucli is one of
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tue cariiaii priîtcipk-s oi our urdler. 1 sien i ot ask for your
liîcarty support, a% titis lizs .uuuys bneti giu-iitru tc occupantE of tue chair. WVe have itr iîîcreased the ineîtibersmip duint;
th:e p;îst ycar. ottly elle lieue associatiotn orgatiizcd, andi very
leur îtew nîctuibers addcd to replace rirosu wio wviridraw anrd
tiiese takeru by deatit. But b)rettiu, 1 have Ille picasuire of say-
iîîg tirat we have reccivenl ito flic C.A.S.E.. out iii Calgar-y, a
lot ai cîîcrgetic siîcitîbers, rira. ii rthe itear ititire %vil] have thteir
subiordiîîaie iodge seconîd ta ntulie i orur (air Dotiition. 1 itc
aisço ii îîîy possessioni a letter frot lira. Wnr. Cross, aise ont!
Iron a Mr. Cook, cliairtîtan of a coiiiîuîiutc appointed by the
engtnts ort ar Rossia-titi. askiîtg informtionr as te tue starr-
inz cf an association iii tît place. So yarî sec if uc have iost
lu te cant we hrave gaincti in Ilte fair wcst, wlîere cvcrytfinig
giouvs ii abunîdatîcc. and ta a.ir crortions size. Yeoi ueil bu
abked ta look over a bill draftcd by a caiiitrcc appoitred b3'
tue Ontario Association. iso ta give yarîr optnronis andi ce-

oîralot itat a greater effort îtray bc uît forth to have mec
bill1 bccoîrre iaw. ar ltîc iiv-t mmîecimîg o! the Loca-l flouse. tri
titis corruection I siîoîild say titat iii titis inovemiient, ttat atthy
are the nîcimîbers of te rwo associatiaots a nuit iii favar af sumei
1 iaw, but 1Ilîîiglit add. alimost ail tire qrmalified ettgincers ai ti,;
counîtry arc witit ris, as %veii as îîîost o! te steaiti liers. Ir înay
bc necessary ait ite presdlir convuention to agat take mrp lti':
n'atter af bi-antîrai conventions, %vith a view to the ctirtamîmeucit

of Ille expemîse nlccssary for ai aiuiliai iiîeeîimg. Steps siionin
also be takzen ta arorîse tihe esîgitieers of tite Domtinion ta the ioss
they stistainin luîlt being of Ouîr nmetnbersiip. I regret very
nîîuch the steps takecn by orîr secretary, aise by Monireal No. 1.
1 presune niost of yarî hîave secît rthe itemn lu Tire Caiîadiaui
Enigincer, tiîat Moittreal lîad moveti to wititdraîe (roni tihe
ex.,ectitive. For wvlat reasoîrs ? liccarise tiey did trot ger froui
tIre executive tire results desiret inl accordarîce to uviat tiiey pay
lu. aiso rirat tie cesr o! atteîrding Ille convention ivas rao great

S Noiv, bretliren, do youtr iiît titat is the abject ? Tlicy have
liid for tlie past two years tire execrîtive seerctary, a tuat
possessed of gaod ability, atîd 1 comîsider it tue rnast imîportant
offitce iniftie executive. Sa if they have net obtained wirar iliy
%Yni ii the way of infiormiation it is tiir owir fatrît. 1 thrnrk i
\%orrld be weise t0 appaintt saine goanl past presideîîr ta tlie
secrctaryslîip, andi kecp hlm for a terni af ycars, aind have ftint
devise somte scitenie witereby tire srrbordintrae association> wili
bc drawn lu dloser touch with the excttivc liend. For iît-
statîce, he utiglît senti out prableurs ta tlie differeur lodges, for
rietin ta work ort and retrr, anîd any errors tltcy uriiglit irtaku
coritd bc rectifieti by lrim, wiicreby kecpirîg rip a correspond-
cucec, anti making te execritive heati a tncdiumn of instruction.
These arc a feue poris I have brouiglir aur for y'oir cotsidera-
Lion. and 1 fci satisfleti tirat yanur best jnidgnirris wvill be rîsed
in nIcahiîîg ivith tlîcîni. The finanîces weifi be dealr witlt by Ille
ecrittive treasitrer, therefore I wiii nlot tarîci am tieur.
Brrcîbren, in concluisiont, I dcsirc te express te yorr ily dccp
sense of gratitude for tire grear liouar you coîîfcrred on ie a
ytir aga, M~iecn yoir eed nie ta tite Iiigît and honoarable pesi.-
tienr of prcsideîîr e! titis association, and for the loiii .tiner
yon have stooni by me. In chesiîtg 1 uvil! emîly add it is nry
hiartfcht uvisi thtat yatmr deliberatiomîs ar titis convetionî iay
lic sa conducted towards cadi atiter tit everythiirg wc sliai
du~ wili redomuti te tîte beitefit and lirnor o! onîr gooni
association.

Moved by lira. WVickens andi seceiîded by lira. Pettigrur,
titat lthe presidcrt's address bc liamîdcd to tire Canimittce aot tite
Good o! te Order for discussion.

Tue minuttes o! the last nreeting were tlien read by Treas-
urer and Acting Secretary Bro. G. C. 'Maoring, ehîo uvas itanîdi-

Scapped batily, ewiug ta timc poor notes of hast îîîeriug, andr
press a! business coming aor hin in lus duail capacity; hic re-
grctted tiîat thîey l'adi net beeti put mbt proper shape. Thtcy
uvere adopted on a mtotion by lira. Dixon, secoitded by lira.
Edkins. Tite presidet infonîîted the marrieti mein actoirîpaiirieri
by tlitir uvives tlint carrnages waulti bc rcady for tire ladies i
2.,10, for tire pîrrpose o! giv'ing trm a drive rountîtui twiu
cieis. Oui a motion by Bro. arsecoudeti by Bro. Irousi(cs.
aîîd carrieti unaniinously, it ivas tiecideti ta a<jaurn rîîrtil 3 p.tit.

At tlic afternoon session lire. OeIsclîlagcr introduceh Mayor
Edhen, and several of flie caunicihors, and tirc delegates anti visit-
ing engineers iistened with great pheasure te tire foihoîving
speech, in îiiciî thre niayor gave thcm weicome:

Address of ýVelcoîie iy ilaYor Edent, of Berlin.
It affords nie very itnd p)lteasure to icvd tlle deicgatcs of

the Canadiaîî Associartionî of Statioîîary Etîgitieers. and
c.spe)cialiy is it a pieastirc to greut yoti iii our town of Becrlin.
1 ain glad to sec thlat a1 ntuber ar the delegates Ilave brouglit
ilizir Nvivus wvith iicin, for 1 (cel sattsficd timat thecy wiii retire

iil earlier iii conSeqlienCe. flic stationary cenginicer filis a
Ilotimlportant position un connection wiîh Ille %elfarc of the

country. Ili the irst place, thcy virtuza!!ý liîod the kcey te Our
iiianntf;acttriing inidustries, whcreby thle trade and commnerce of
the land is vcry mucli inercaiscd. Tiicy aiso contrai tu a great
cemîcnt Ille labor eîuiployed ini citics and towns, and wiliot tits
ermployîîîenî, tilt cities and towns of aur country wvouid be very
iticii rcdticcd iu prospcriry and population. Thtis niust shiow
te tlic engitieers tue necessity of cacli o! you bcing intelligent
and ingeniauis. A tutn to.day to bc o! ny use it aily profes-
sion intist bc more titan a machine. Yeon arc siiov.inig your
wisdoni iii formning y-oursclvcs into tn association and mieeting
.egularly te discuss îîcwv rccquirenients in your particular lines.
No dout tuany of you ave clever htdividualiy, but ail crin Icarît
front one another. It siiould bc your objcct te try and beucfit
your employer by giving lii as inuch powcr as possible witlt
the Iist expense. Now as nîayor of titis rown, I cxtend te you

al' a licarty weiconie to aur town of Beriin-a town wiiicii wve
hoast of as being the bcst in titis fair Dottîiuiot-a town wiricb
ernploys to-day more statiosiary cugincers titan aîiy otiier towii
li size in Canada. 1 undcrstand tht oniy a feuev of ur ngi-
riters have as yet joitied tue association, bnt 1 trust yotr incd-
iug liere uvili act as a stitius atr( resuit in havittg ai our
cîlgincers idetify tiîemseives witiî the organization. Our town
is ktîowît as a ieo' hospitable one, and I cain assure you tlic
(rc'toin of the cir, eltererer you go. No dotibi yarî xvil bc
nust irîrerested in our inanuifacturing establishmnents, and I cari
absire yoti front whiat I knouv of ortr iniatinifactuirers, it wiii be
a pieasrtre for thin ta show yorr througli tieir factories. 1
trust yoît wiii enjoy yoîîr visit itere iu sucli a wvay that you wil
se fit ta 'l'cet hîcre again ln the titar friture, at whlici time we
xvill have ail Orir streets fixed up lu k-eping with the rcst ci
t'lie town. 1 again extcnd to you, fricnds, the freedoni of orr
tcwiu.

Reply to Addrcss of WVcicotiie iront Mayor Eden, o! Berlui, by
Presidetit Chiapinaît.

MIr. Mayor atîd Alilericui:
On beliat! of Irle delegates liere present, -Itelitling our tenuir

atiii conention, I tlîank yort for Ille ]loueor you have dotte ri%
ilt weicolintg ils it suci a itaidsoinc iniaiter ta yeur beautiiul
town, îîoted it o uy for the proverbial iîospitaiity of its citizens.
but aiso for tieir weil known ga-alieadativctress aird prblic
spirit. WCe jain wuilil Yeui, Mr. Mayor, in pride of tue beautiful
cies, towns anrd -waters of titis Canada of ours, and not only
tiiose are we proudn of, but we arc proud o! our fair Domninion
arf large, bciier'iug tat it is bound to become onie of tue grteatesi
iii grandest com uries arr this car-th. Aîîd, Sir, appreeîatiiîg
tii trullit, it becontes us as engineers, te sow the secd ai titeor-
arvd practice colibilied, whiciî arc tlle fundaurneutai principies 3i
eur order. 1 arn sure tue dclegates, ene and ail], appreciate as
hlighly as 1 do your presenice amongst ris. We have corne ta-
ge:tiier tu combine business with pleasître. The object of orr
asW.ociation is to lîip anc another, nlot oniy il% a social and!
bromiicriy ivay, but ciîiefiy to educate oîîrseivcs in arur caiiing.
titrs bentictting our eniployers as el as oulrstives; and 1 art,
sr.re ive airc more titait pieased te itear froin tire cloquent weêl-
co~trec yort have teniered Is, tîtr Yeti tiîorougitiy itdi(eriand cur
aiin.. anti objects. I fecci re that Our sojourit in your town wili
bc iitost agrceable andi Pleasaut for us aIl, andth îat we shahi
retrîrît homne carryiîîg wirir us happy recollections o! aur stay iu
the beaîtifîi teWII of B3erinî. Our brandi ire is coîrrposcd af
eîîergctic citizeits, as is evidetîced by tue prograninre of enjoy-
mient provided for the entertainient of their visitors. Mencî
wi, add ta titis tlic liîarty co-operation witi tulena of tire Ciief
Ma\-.gistraie, andi citizens gencraiiy, we have indced reasons ta
alPPrave Of tult decisian of latst year's convention, in decidiig te
couic ta Berinî. I iîeed irardiy say, 1%r. Mayor and Gentlemen.
that duriîîg tlie procecdiîîgs of titis convention, we shali at ail
tites bc pieased ta have You attend Our sessions ien you fcci
disposed te do so. WC have met tvith cordial receptions
%vhierevcr flice conventions of the association have been helti, but
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Inowlierc lias it becît ilore generotis atnd becarty tirait fi Berliti.
Againi Mr. Mayor and Aldermnen, or% beiaf of titre dciegutos
biere asseiinbicd, 1 tiîank you for yotir wciconinig nis to yotir
1.i.

Bro. G. C. NlIooring, fi [lis capzicity as acting sccretury.
tlivit rcad tite' anîtiai report, and bis report as rend brouglit
i:ieiîber after mntrebr to tlitir fect. It wvas ccrtainly iniconi-
pletc iti mniy details, and it. iooked ai one tinte as il tire exccu-
tive wvere solliq!%iint to lîlamte. Secrui:îry Robertson Iiad, aîccord-
intè, Io bis lutter of cxplaination, iler wiîhi varions and trying
aciideiits, and othier exîîcrîe:tes, whiicbi lbad ail ten<led to a

cwmicîci :îbandonînnt of bis ofilicial dutits, and titre report was
iiî.iiy referred, on a motion by Bros. Dixon anid Mosciey, to
tr Finance Coniiinttete for nalysis. Bros. \Vîckens, Webb and
Prîtigrew deîna:tdcd tin investigation, andi were aniswered by
i3ro. Edkiss, îî'lxo saîid it %vouId not lItlp inatters atiy evusi if th.e
excntive werc dragged ini tire maiter; lie %vas foilovcd by
nct î.g sccretiry Mdooring, whio expiainiet i atters frot bis
sîndpoint as acîtg sccretary, anti li donc ail lie couitb c give
tirent facts. For a fcv minutes tire executive liat a busy tinte
anlberinig question.,. %Vhîchi cantle ilhici andi fast, andi Ille aI-
nic.spiic cleareti only Mien I3ro. Mooring rend a private letter
to lîjmnscei, andi fi whicbi tie sccretary tokl ail tire blaîne. it
was a rcveition to tire rcprcsentative of *rte Casndian Engi-
liccr lioaw sucb mnaters cotilti bc discusscd iii such a fair mariner,
-il-d iîow straiglit questions snicl as were asked couiti bc
.tnbsnered c:îlniy and ivithout atty show of personal fecling. Il
ejmeai<s weli for tirc mnanilimess of tire indivitisals conposing rte
C.A.S.E., andi nany cxccutive bieads coulti get gooti pointers
frot our C.A.S.E. in convention. Tire inatter, liowver, %vis
biraiiy rfefrrcd to tire following speciil cotiiiniîttc, consisting 0;
Bros. Web>b, Wickens, Pettigrew, Edikzins andi Dixoni.

rorwardcd to tibe Conuniitîc on tire Good of tbe Order for
a rcport on saine. and inovctl by Bro. Edkins, scconided by Bro.
Pettigreiv. tbat tire coinmnittc bc gîven unîit Titursday nan. to
prcpare ibecir report. Tie ircastirer, I3ro. G. C. Nlooring. ilmemi
rend bis report for tire ycar.

Tirbcillowing notices of motion Nvere ihen given:
Trimai our conventions fi future bc helti evcry aitersnte year

or bi-annnally, insicati of annuaily as ai precn' -John M. Dixon
*rîîaî tie pcr capitaJ Cax bc redmaced front 70c. ta Soc. lier year.

-Chas. Moseley.
Tbat two days session in future bc tibe limiteti tinte appor-

tioneti conve:tions.-Jobin Marr.
Tite' rcport of tire Credentiai Comintee wvas on motion by

!3ro. Dixon. seconded by Bro. Wickens, acccpteti andi reierred
to tcr %Iileage Contmniittcc. Bro. Dixon. wvbo is an inidefatigabie
tvorktr, andi one of lontg experiemtce, iten rcadtirie report of te
1'ariincntary Conumniittc. A discussion foiioved tire rcading
tif ibis, led off by l3ro. lrostsides, and participateti ini by Broî.
W'-ickenis andi others, and aftcr bciîîg ftiiy discusseti andi ample

e.-%pianation given ft, was rcc.!ivcd by Bro. Edkiins and sccondci
')y Bro. Bain, amtd tice conimilic wvas dismnisseti. lit corncerion
V ti titis report it itiglit bc said that last ycar a cointitc .Vas
fonrted, nid Dro. Dixon was the convcncr. Tire mcntbers of tihe
contmittece were stationcti fair apart, and as a rcsuit no con-
certtd action wvas possible, so dtecy btail faileti in îbicir object. 11:
wvas brotigbt out in tire discussion, bcfore refcrrcd ta, tuai to bc
a sinccess tr ncwv cammitîce --vould b hietoscn diffcrently.

A copy o! tire necw bill, whici is proposeti to bc sîmbmitcd
tu Pariimcet. %vas disîributid at titis stage of tire proccctiings.
-nidu alter a motion liad bcen matie by !3ro. 'Mooring, at coin-
mintte of one, Bro. Ocisciiager. %vas appoimîteti to bave badges
nuade for tire delegatcs. Meeting adjotîrniet.

The programtme for titre ecening was varicd, anid it wvas
ilioroughiy cîîjoyed by ail. At 9 pin. speciai trollcy cars.
solipplied by «Manager M.ýcLelan of tire Sîrect Raiiway Company,
c.arricti tire cxecutive, dclegatcs andi lndies îo îire Zimncrmtait
lieuse at WVaterloo, wbiere a reccption was tcntiered them by
W'a.tcrloo Association NO. 17. A picasant lime 'vas Spent.
Brus. John 'M. Dixoit and J. 1V. Marr supplying tire' vocal
nmîic, andi tii; varicty of tire contributionts wvas very grcat;
ilnny of tr cîtorusecs vcrt: lakeni îp by titre crowd, andi Bro.
Dixon gave a creditabie exhibition of tc duties of a choir-
leader. his invariable good nature andi syntpatietie remarks
it.adiig îire chortis siîîgcrs fair abovc tire planre on tvbicilicby
liî,d starteti, -aiti e prescencc of a nuinher o! Gerntan frientis

dii îlot deter lii iii i aciievilîg~ i object. '111 geittienten
frientis o! titi pîarty havittg receiveti an ilitvitatiolt to. a Germait
sutîper front Mr. Wecgener, tire' iî:rîy Iit for Berlint abot io1
p.n., and sooît afterwa.rds wcerc cîijoying titis mtnte fcast o!
pretzei, Litnbtrger cheese, browni brcad, wciîters and other
sîclicacics o! tire' Fatberlantt. Past Presitient E. J. Pbiiip ixit fil
an appearance, baving traveileti front Toronto utl iis auto-
iicbile, accoîtîpanied by his mtotiter, a.it olti lady of 74 years, of
agi'. Toronto %vas left ai ii Lait. and Berlini %vas reaciet at
8 js.nî., havittg tratveileti 70 tutiles. Titis wvas titi- first auto-tuobiti'
to cilter Bcriin, anti atracted grcat attenttioni. Bro. Pitilip wvas
titre centre of attraction for tite' îewspapcr nien, and tite fa.t
reaiily uvas. lie was tire' itost îaiked of tirait int own. I-le *ltro-
dtîccd lus brotber, G. O., wiîo is onc o! Bcriini's sttccessitil mîer-
chants, tie nîantger of rte Opern Iloisse, amid a liberal-ntiitded
citizen. Sotigs anid stories lielpeti pass titintlie, and tbe itost
sang~ severai Geriain songs, his renderinig of tite %vcil-ktiowvn
"Der WVaclit Ait Rbine," lieiiîg partictiiariy enjoyeti by tire'

Englisi ntcntibers of tire party. 'l'ie fini, witich is ziaitucti tire'
Progress," is a fac-simili' of tire Gerînan style.

I[andsottîe murai paintings adorn the waiis. andi scroils
ccnitainiîg ntoîloecs sinmiiar to tire followvitg arc cnîî%visied witli
titi figures: " First iveigi, then risk il;" " Love what is raire."
"Drintk wvit is cicar." " Speak wlit is lair," <' Eat wiiat is

pture." Necdlicss ic sny ibis stmpper %ias a grand sîîcccss and wvas
anc ai tire iiost picasant experiences ai the Berlin inetings.

'litie convention re-assembieti ai 10.30, Wednesday morning.
Tite first bttsintess attempted 'vas tbre rcading of Finance Coin-
iiiiiti'e' report. It was acdotteti and rite coîtiiitttc ciiscitargcd
on a miotion o! Bras. M.\osciey aîtd Wecbb. Nexi crnte titre report
on tire Gooti o! tbre Ordcr. andi fi was decideti ta take tîp titi'
report Clauise by clause. Bro. Dixon reand tht report îhrottgh
aîd Ibert stbmitled

Clause i. Rcsoived tbat tire' president's a( -:ress coniains
niatei tuait is essentiai to tite vialaitv of titre nsociatioî. llis
references regarding aur dceveiopiiit litns a slighlîty regret!ul
telle, bt tire causes certainily canntot lic laid to aur charge-, tity
rather lie at titre coors o! ibose associated %viîth us ait tire lime.
wbamn il %vas impossible ta coîttroi. ittcli less cocec int
aeîiviîy. Adopteti on a motiont by Bros. Wickens andiMsily

Clause 2. Resolvei tuai the nîila for otîr extcitsion in
titc sitar fture iras a ltapcftîi aspect. iîîasnucli as enqmiries have
reacied i us front tie Pacifie Coast, requesîing organization under
tire C.A.S.E. charter, uvishiing la cîtroil timemseives- as coniradcs
in tite ntarch. Wtc stiggesi that ail sucît en qîiries be cioseiy ai-
tendeti ta by aur ineomiîîg executive. Adopteti an a motion by
Bras. Transides andi Ciscitiager.

Clause 3. Relative îo Bihl propose t ai ast session o! tSg
cnrventian. Your committce formeti ai last convention founti it
inîpossible ta take action for lire foilouving reasons: Tire
O.A.S.E. toak, tp thti niatter enthusiasticaliy, and obtaincti an
interview with ire Han Johtn Drydemn, 'M.L.A., and ai lus su;g-
gestion tbey amcnded titre Bill. anti iîttend presenting tite neiv
version nt lite next session. AVe, yottr commitîc, desire la inu-
press upon the individuai members ire nccssity o! sttpporting
titis association in tbeir efforts on yaur beiaif. Arnendînent ta
Clause 3. praposed by Bro. Moscecy anti secondeti by Bro.
Pettigrew, TVi the commitîc sitoîtd recommend that a speciai
coittce bi' appointct 10 ct in canijunction wvith titi O.:\.S.E.,
as a furîluer nteans of support, aiso thai funtis be piaceti ai ils
disposai 10 liehp in lire forîvarding of teir abject, and ibax tey
be realizeti by a special appeai îhrough the exctitive la the
priinary associations. ie aniencimnei %vas incorporateti wviii
tire original andi adopicti.

Clause 4. Resoiveti tuai presidctîî's suggestion limai a pasi
presidcnî bc ciecîtd îo the office o! secretary is a tvise ane. %Vc
tvisl to ad tirlie followimtg, tit saiti office o! secretar-y bc' til
for a ternt o! not hc.çs than lwvo years. antirie officiai hie eligibie
for rc-eleelion at the pleasure of tire contvention. Adoptcd on a
ntctian by Bras. Pettigrewv andi ?%ooritug.

Clause 5. TItis clatuse -.tcr a grcat diffecrnce o! opinion
tvas thdrawn. It provitict for lime îhlding af tcr CA.S.E.
convention bi-annuaiiy. Sinice: time stmbjcî -.vas fursi brouglit
!orward sontie ycars aga, no nuctiiot af caming to ait agreement
liat been proposcd. Titre general opinion in fornmer conventions
%vas ngainst il. Canveris. iowevcr. have been matie, anti yet
tttany o! tire ticgates hati conte unitsrucîcd as ta iiow their
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V'at sitouilt bc c-115. Ilîti.resîilg discussion for anti agaiiist
resultcd. Bros. Pettigrew, Dixon, Bain andi atîers spokeu againist
the change, andi argucti strcîîuotisly for anr animal inceting.
saute ai (tic speakurs ticnandeti a live, warking cxeccutive iîs aE cure for tire apparent waiing of intcrcst. Bro. Dixon, iii
a fair, imîpartial Ilnier, look Uip both sides of tire question, anti
Ii i in> tirc hantis ofitire itîdividual nuenibers, by snsggcstinig
a plebiscite vote, ani wishied to nîovc aui aniendinient ta iliat
effeet, whicli was donc, andtire amicndincent carricti hy a niajority
of thre. In connection wvitlî above i3ro. Pettigrcw aivnceti an
argumecnt. which, perli.ip.s, wtas not nioticcd rinucls at tire tinte.
but was discusseti freciy outside the coanvention. h., was argucui
by flint that tire Canadian Electricai Association wvas a coin-
petitor of tire nientbers inidiviclually of tire C.A.S.E. Now the
Canradin Ekectrical Association is coniposeti aitogttier of cc-
trieni experts ant inployers of libor in plants operateti
priinarily by steam power or watcr, andti h cs niot appear
reasonable to considcr tirent in tire lighit of coînpcuilors ofair
ii..-.tittitioit wlîicli exists clîiefly for tire education of steai
producers.

Clause 6. Notice of motion by lira. Nloscey, ilîat pet
capita tax bc rcduccti f rant 70e. to Soc. Adopteti on .1 motion
by Bras. Pettigrcv andi Eikins.

Ci-'tse 7 wàs witldrawn. It dit witlî tire tine liniit af
corvcntions, anti it wvas fotit that thre constitution liat covcrcti
tire grouii fuily.

Clause 8. Resoiveti that tire exectitive bc reîinidcdtirat a
motion stands on the baoks regarding tire issuing of instruc-
tion papers. So far no coursc of instruction lias been breughit
ta our notice whicli would be so effective in rctainting tire in-
terest o( ont nitxubers anti ta ernbie tlien ta corne in closer
toilch. Yaîîr eonîintec begs leave ta eniplinsizc tlîis prcscnt
motion anti suggests tduit strang pressure bc brauglit ta tienr
an yaur cxccutive il% rcgard ta tire preparatiait af these quecs-
tion and aniswcr papers. ai such paramiotnt importance ta otirC individual niembers. Adaopteti on a motion by Bras. Edkis
andi Ironsides. Ail ai whici is respectfuiiy stibritted. Bras.
Dixoni, Oclsciilagcr, 'Moseley, Wickcns, comnnîiittee.

. Tire president recciveti a telegrain front Goldie, 'McGni-
loclh Co., invitinig tire ticiega.tes ta, visit thcir wvorkzs in Galt.
an t h was decidcci unaniiiiotisiy ta acccpt tire invitation for tlie
aiternoon. Tfice convention at i2.3a decideti ta adjonrn inîitil
9 50 a.m., Thiirsdity.

After dinner tire trains was taken for Gait. andtire trip tiowi
%,vas veny cnjoyanbie. In inct becautiful wcathler dtîring the %vliole
convention was tire ordcr. Jîîst a short distance front Berlin we
ranl qtîite close ta tire sewa.gc futuns, anti so far tire disposai of
tltcir sewnqe litas bcen accomplishi sticccssluliy by this svsthmu.

Tire C.P.R. bridge at GnIt is aise, an abject af interest,
particuiarly becatise tire bridge lias bcciî raiseti sanie few fced
~vithout il% zny way intcrieriing wvith tire t-.affic. At Iast Gait was
reachicui, andI as it wvas the first visit of nîany to this thirving andi
pretty city af factorics, niany w»ere tire exclamations of interest
pq tiilg-tes recagnizeti the farniliar narnes of niaclîinery manis-
ficturers whiose praducts ticy hi used. Easily tire largcst of
tlicrn alU was the immense stane block af thecir losts, anîd as
.thcy fileti mbt tire office ai thc firai Î\r. A. R. Goidie met thein
anti personally conductcd theiem tlîrough tire diffcrent depart-
îiîciit%. Mr. Goidie bas tire Inculty ai canveying very muclu
informztion in fewv wards, anti is perhîaps tire yotingcst mari in
Canada cccupying stich a respansible position, being geîîcri
sttperuuitendcnt ofi te entire wvorks.

It is neess ta say that tire visitors were very, întîch in-
tcrcsted, tiîey liaving no idea that the Goldie & ?îIcCullociî
ettabliiment wvas sa large. Thicy ivere much interested in tire
ctengine departnit: tire immnense loor ai the e recting roorn ias
conîpletely fiîci svitli engines in difTercnt stages af constrtuc-
tion. Soule ai tiiese ivere as large as 400 aint S00 li.p.; tirer*
,.vcre Wlicelock slow specti enginies. ani Ideal iîigh specti
engints, the latter suitanbie for direct conncci ecctric liiting.
Afe visiting this siîap îlîcy ivent inta tie machine sluop 'vliec
tire vcry Iatcst improvecI lathecs. plancrs, etc., wvere ail btîsily
eîîgaged turning ont -wotlk for these cîlgines andi otîter ma-
chincry. Systcmt anti gooti îîanâgemeîît wcrc apparent oit
ctcry band. The vcry bcst lacilitics for liandling licavy warl,
aire piaceti for the canvecitice ai %lie îvarkmcn alil throtigh tir.

sip.Tire writcr noticed i liat tire nîa'qt modem o ai înciîinists*

teuls îYvere lîseti by Ile vonkinlen, andti h uniglut bc o ai nterest ta
laîlie andi planter tisers to kniow int Goidie & NlcCullocli Co.
wu.~ tire first iii Canada ta iitstall tire )atent tool boîtiers anti
boring bars ianufactureti by tire Armnstronug Bras. Tool Ca
af Chicago.

If tîtese two shlis %vcre af interest, perlîaps tire inouldiig
slîni> jroveti eveit siore intercsting. Titis imnnîe departmuctt
is ut3a ect long by go feet %vide, equippeti îith ail tire vcry iatcst
apliitices for Iiandliîîg lauîles andi lItavy castings. There is one
%Vhit iîg Ir avelling crasse, citirely opecrateti. witli comii'sscti-air.
iti. caplacity ai îvhici is 40,000 ibs. In addition ta titis aie six
iîytra.pncuinaitic swiiiging crasses, piaceti on cadi side of the
llaor, iniking it possible ta pass ladies anti castings from ont
cuti of tite siuap ta tire atlici. Tirc rupolas, of wiiicli tiiere arc
tlurec very large ones, arc placeti at anc cand of tire shop, as are
also tbrce great cote avens; at tire otiier enti is thc clcanin--
raaîîî, wliicbli as crusses andi canipresseti air appliances af ail
kiieds fan cieaning castintgs. Tire brass fauntiry is in titis sanie
btuilding. but scîtarateti front tire miuulding siîop pnapcr. Afier
visitiîîg tire siîaps ncntioiict above -lie visitars wert talcen
tlîrougi tire otier depantnients, tire wood 'orking macliincry,
tire gas engint andtire flotir iiil inaciîinery ticp.irtmcnt, îh,
s.iie works aîdîtire bailer anti other sirops. White these differ-
ent departnments wcre af iuels intcrest ta the engineers, csf
course it cantiot be expecteti ttat, tluey tool, the saine intecet
hiere that ticy titi ini tire tngine construction tiepantaucut.
Pieiint WV. F. Ciîapnian, iii a fcw wcll cliasen ivords belore
tir.! dcicgatcs leit, tenticreti a vM licarty vote ai tiuanks ta 'Mr.
Goidie far lus kiîîdncss anti coturtesy in sliowing thîcm tiiraigh
the workc, anti Mr. Goidie flttingly replicti, aiter. wiich the
liarty clîcers wcre given for tire Goldie & McCullocu Co., Lim-
iteti, of Gaît, Ont.

Tire balance ai tire tine iii Gait ivas spent iii sigli-seeiîîg
andt visitiîîg tire suany frieîis af tire tielegates. anti at 7.30 ail
arriveci back in Berlin, tire everuisig being spent in visiting Vie-
teria Park anti otluer points of inicrest.

Tre final session conmenced at 9 a.in.. Tlitistiay. The
Mileage Coiniittec reand tlîcir report anti it was atioptcd an a
motion by Bras. Etikins anti Pettigrew. In corîsitieration of
ls. long services anti ever reatiy assistance, Bro. A. 11.
WVickens' naine was aidt ta tire list, on a motion by Bras.
Dixons anti Moseiey.

Report of special caauînittee ivas tiien reati by Bro. Dixon.
Tbecy hat the diflictiit tiuty afi anaiysing tire reports anti iettcr of
tire secret.ary. After deliberation tliey Ilati drawn up a letter
vwicii was ticemeti satisfactory. anti ta show tixeir good-will to
the inenuibers af the 'Montreal brandi, wviicii liati ithtirawn, it
ivas cmbodieti in the letter tlîat tire C.A.S.E. ask thens ici
aceept as a gift -irie charter, by wvay ai a practicai illuîstration
of tire gooti will extendeti.

Tire new Bill accupiedtire attention af ireu meeting for a
slîcrt timne, anti on a motion by Bras. Moseley anti Pettigretw a
iew% Pariianicîîtary coiinîuiittee wvas forniect. Bro. Dixon, con-
verser, anti Bras. Etikins, WeIbb. 'Maseiey anti Mooriiig memn-
bers. he sum of $S0 ivas put at tlieir service for contingencies.
A motion was aiso carricti ta tire cffect that the incoming secre-
tary bc requesteti ta puirchase a newv supply o! by-law anti
constitution books, anti %vas adoptecd unanimously.

Tire cicetion of aflicers was the next order ai business. Ttvo
scrtitincers wcere appointeti, Bras. Waikcr anti Bear. For presi-
de.nt. Bra. Pettigrew, acclaumation; vice-presideat, Bro. 'Moar-
ing, acclamation. Bro. Dixan uvas also nomninateti but re-fuseti
ta stand. Tire scerctany, tier tire new laîv, ivas ta be sciecteti
froni tire past-prcsicicnts. anti Bro. A. 11. \Vickcns -.vas clcèttel
oi t is past record, unaniiinously. Tire treasuires position wvaï
tire first in reqîlire a vote, andt Bra. Mioseley was the cliaice. Tuec
pes.itiali ai conductar alsa reqîtireti a vote. andi Bro. Oelsclilagcr
was deciatrcd ciecteti. hlie position ai doonkceper was tire most
exciting anti iast official voteti for. Tlîrcc candidlates; offereti
,were Bras. Bear. Turkington andi Dixan. nnd Bra. Bcar %va%
the fonturnte onc. Past Presidept Chapman then installcd the
re'v afliccrs: Bro. Webb ncting -as continctar for the occasionl.
A vote ai thanks was tentiered the scrutiaeers. Toronto %vas
seitctcd as lie place ai meeting. Tie ncw prcsident prescentcd
the retiring pnesiticr. with tire liîaad5orne past presidcnt's
jeiwcI. and tire few uvords spoken by Bro. Cli.apmatn wcrc full ef
feeling. andi c\prest bis deep gratitude ior tire honor don?
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11:111, ln;rhkiiig Ille cessationt of duties as Ille rep)rtsetitativ-c lica:l1
of sucb a'u hionorable body of aucui.

Votes, of :iankls %verc îuîsstd w Ille Berlin : aitoiandi
Ille climirnianî of UIl Rcceptioîî Coitîîîitcee for lus ar(luous andt
stuecessftlt %%ork. whlich hi mnalle thcir visit so pUcasant. te
%vilîih Itro. Oelcillager re.plicd; Ille ladies of B3erlinî for tlieir

lîsiaiîyi enxertaini:îg Ille visiting Indics. andi Bra. Siticit.t
ivas appoisîted thle bearer of titis vote te fluen. 'lle acting secre-
tary. liro. Mooriîîg. was voîed a suin of îîtoncy as a1 sliit
.%c!zno\ledIgtnentt of biis services, and bis reffly w~as ani expression
of his desire to reaciftlîe hiigliest office in Ille C.A.S.E.. andi lie
Uîaîîkeil Utiein for jlaci.g Issus a step) ncarer lus goal. Itroq.
%Wlikens andi Moscley .Ilso expresset i heir thanks for Ille bollors
tenideredti îhem. A vote o! thanks %vas îcnidercd tlle local presç.
lThe B3erlin Ncws-Recorti bcing iinentioneti il% pnrticular.
The Canadin Engitteer was zilso tutidcrud a liîarty vote M!
titatks. President Pcî:igrewv tieut delivercl tlle ciosisig addrcss.
and intitua.-tetI bis desire te builti up UIl association. He wvas
pitoud of Ille exectitive chosen. and tlle elecuion ai a pasI-presi-
(l-nt t0 Ille position of secretary would do imuicl te strengtben
his bîands. andi coulti only leati te te Its of restls. IL
prophicsied a great future for Ille C.A.S.E. The prescnt con-
vilition li donc lnch te cicar awaty Ille obstructions itindc.-
ing thecir I)rogress. and ie text convenîtion wotuid turove %vlit
ieL saiui. The- National Anthecin ivas stitg licartily. and Ille
cnvuntion wis aver.

THE 11.NQUET.

The contvention %vas broutglit tu a close by a banquet in tlle
- cininig hall of tlle WVaipcr I lotase. lThe anendanlice %vas gooti. andi

Ilte Bterlin association coulti bc conigraittiaî-ed un Ille nurner
int which cvervtiîîig wvas arrangeti. hiro. OcIsclîlager acteti ai
cliairinan. andi was stipporteti ait ste beati of UIl table by Ille

-oficials andi prontinzcit guiests. Tie cliaiiman reand letters -ai
regret irons Miyor Eden; Goldie. M.\cCtilocb Co.. Gall, j. J
York. 'Montreai. andi oubiers.

*fle toast of tlle Qucen brouglit izito evidcncc Ille patriotic
spirit o! tbc' gucsts. and tlle National .\îîîbeinm as sunig bear1tulý.
-Canada Our hlome." wvas rcspioiideti tu by L. J. ilreithauit.

NM.L.A.. and in revieing UIl history of Canada tlle speaker
niade Ille mtatenent tliat tlle diautonti jubilc x~as tlle iltcans -)i
vnakitig Canada Ibettrr kîîiown than any otites- event in lier lus-
tcry. As ain employer of labor lie dwcit on UIl dignit> of lahor.
te great future in store for lis, sibe increcase of thle exiiorts fruits

Bcrlini andi lier sister city. 1-Je said nîuch hiat yct ta bc donc iii

Ille înaking of Canada's grcat a.nid uînlîotictl ossin
known. Great ignorance ai the a.ctua-.l condition of aflaîirs iu
Canada at tintes caisse te bis notice, whictiîcr feignti or not lie
coulti net say. but lie did flot tbink, our resourccs werv-
rcalizeti by tlle nation te tlle south oi uis. lc belicvcd thiat tere
wa- noe reason why in course of tinte Canada sbouid nlot dcvelop
her rcsourccs so ats te rival site progress of Ille Unitedi States. Ili
tii', unavoidable absence of Mayor Eden, Dr. Bowibly. depuity
rtve'. spokc to hIc toast o! M*'\avor and Council. The tratic
andi commerce oi Berlin was bis subject. The great înami!auic-
turing eonccrnis wcre fully describeti. and tlle speaker inifornict
îicnu tbai. they wvere there te stay. Messrs. Rumipel andi Hagen
aiso spolie a feue words in thecir position as ildermcii. '-\avor
Diebcl. of W'aterloo, althiouîgh far front bctng a wcil nian, niade
a pleasant speech, andilits jocular rcfcrcnces to tbce lcatiing
products oi \%Vaterioo wece fuily iapjîrcciattcd. Tfie excuitive
Iteati antid dclcgiites cnue ncx\t. Presidcnt R. C. Pettigrewv laîid
tii.- C.A.S.]E-. for thecir efforts aiong eduticini.alisses anti con-
s:d-.-cd thena tlle grcatest ecationait body iii Canadaci.. cusideC
t;ic Public -choois. Edîteation andi progrcss uccre the cùrnr
stone andi motte respectiveiy of Ille socicuy; aitiiongil oui? iii

existence for a littdjînore lian tîwelvc years, liaving liati great
difficulties in ils patît, and tnany prejuidices te overconie. it kept
st4L..,diiy adt-ancing. and slow iitimbcred ever --0 branches. andi
if Ieg;isl.aîioi sucli as tltcy ask-ed for was grantcdl tltcy ouT
(tel as if iliy lbad tccosilpli-,Icd sethîing. Vice-Presitint
Mooring andi Treastirer Moseley fohlowcd vrith remsarks o!
gratification suggestive of Illc gooi tunc tliey liati enjoycd ini
flcrJin. latif.tctutring Inueresîs wvas resçpondcd te by Sami.l
Rogers, prcsident Quteen City 0:1 Co. Mr. Rogers is a, scli-
nade min. andt in lits renuark- coilimicnccd with reiiti-

ascenccs of Ille winuer ni 184.1: Ili- experiences are typical
et tlle liard rondi Io succesi travelleti hy tlle iarinces sois it tii?

early days of a tîew country. A\t libas tiltt Ili, soie amnbitiont
seau ta oten a fart; ltowever, witeut titat. object sua!i gaiited, luis
aimbition wtas still far front satisfitd, amnd til tlirougit Ilte y'ears
lie kept idvaiîciig tnttil bis present positionu ruewarted lii.
Catada's great weailth --id Ilt, great fututre %vere subjects lilois
wli:,:lt the sua<rspoke cioqtieiîdy. I lis atîvice te Itle Cata-
diatus wvas te keecp ilueir resourees «anti youung min il% Cautada.
pra.iuiariy referriig tu Illt, egerîtess usitit whiici yotng mts
frontî otîr coiutry werc soîtglt afler b>' the bîtsiites tiei o! Ille
i-zigiboriiig Rtpttbie. Mr. Rzogers coîîeluded i s :,Iecii witi
a dieuil of figures, aitd a u-ery iittercstiiig accousit cf tlle saviug;
iiiide it UIl oul factories front tlle utilization o! the by-
prodîtets. M r. Asitiies, a proniiîient ianufacturer of \Vnterioo.
aise spokev. Educatiottal iiuieresîs uvere ahi>' ciîiîioncd b>
Hlugo Krauîz. aiid bis retuta-rks seerc iuteresting i ste extreine.
\Vitlî Gernîaîy aw; ait e\aiitpie lie relateti iînu site liia( takeit step-.
witeniiter tridc WaS sutll couuuparcd wiîlî otlier tiations. te fusil
ont %viat site iacked. Tie establishtmtent of tecliîicai scitools
anti polyteclinic inistituitionis iarked Ille begiuiiîîg cf a newv
era ini lier alTairs of commerce. aind to.dny Mie stands iii the
front rank cf tlle îiitiaîîuiatîrers. 1le titad a sîrong pdea ior
viducation cf te practical mtan. atîd lias worked ior yeau s :in
îiucst huecs, andt tlle tutatcrial iii Cantada. autt tlle mnen uvere tuie
eqîits of Gerunaiy, aiîd Canada %vouid îrosîîer if titat saisie iMea
t11--t %vas eîîtbodied iii tlte Gerutiau ntanuiacturiiîg circles oi
traininîg tlle wuorkiig lisait hirst practîcal. mts tfîtoretical, was
adiolitet. Sister associations were abl>' spoki for by E. J.
Ihilip anti A. 11. Wickrus. andti htir etitorsation of Ille <lematuti
for legisiaticn i. '-. srusigly pur, partictîlarly b>- UIl Iast nitaneti.
The Press were seehl represciitct, a-id as UIl heuir was tlt thz-sr
retarks uccre short. Messrs. Matz. Joturnal; Lutz. News-
Record; Young. Electrical Newss, andi Arclitt %V. Sinth of Tie
Canadiait Engizîcer. ail rejulieti ta the toast. The L.adies svere
iveli careti for by D. B3. Dos-er of Ille G.T.R. anti G. 0. Piuilip.
Fath a! wboîn NpokC as if Itle stîbjeet uvas a pieasing one. Otur
I*lot andt Hlostcss-in te absenice o! A. Wa.lpcr, G. O. Phihip
-noke iii bis place. andt Itle mîeetinig disperseti witi tlle lamîlia-
qiuîis a! ":'tuid Lang Syne.," anti " Goti Save.tuc Qiieen.*

Anîoiigst Ille grtests piesent werc: 1-. D. McCaîuocltie.
Galt: A. F. 'Masters. Detroit; Otto %\'ersîer. Sebastian Etîglcru.
R Cosscy. Atîrcleas 'Moses, Alfred Vice. Albert A\rndt, D. B.
Doar. J. P. Wegenecr. Caonradi Gildiner. J. E. Beigcr. Johna
Schtneider, of Berlin; R. WV. Turkington. Brockvilic; J. IL Clap-
îîismiî, Hanuiltýtu; G. Byers ToNecrs, Jas. Banutan, Jas. Bain. A.
E. Etikins, Toronto; H. A. Simnpson. John L. WVcndchl. M. D.
Caldwell. A. Stackfischt, Natb. Beain. John iel.Giticoî
Brican. F. A. Pflug, Jno. R. Uticy. oi WVaterloo; W. lieîke.
New Hnturg.

%V. OELSCIILAGER.

W. Ocischtiager is o! German dr-sceait, anti was born in
Waterloo catint>. Ont., in 1857. lie Icartuct tlle tnachinist's
trade wsitht J. l3ricker & Sous, a! Waterloo. Hai Ivre years'
couric in Worcester Sclioal of Tcclinology. 'Mass., aitd grati.
iateti witii lionors. WVas cmpioyed in tlle foiiowing sbops: CF' -
cageo. West Michilgan Rnilrond sbops. Muskegen; E. P. Aiiis
Co., 'Milwaukee; Chticage, Mlilwa-ukec andi St. Paul railroad
Ahops. iwakc A. O. Pray & Co.. Minneapolis; C.P.R..
Winnipeg. anti E. Z. Gilheri & Sons. M.\ontreal; seas uviti tbis
firua. for thîrce ycars. and hati charge o! tltcir ma.-chine sltep for
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two ycars, and Iift thei ini 188 to stant a shop liniiseif iii Port
Elgin. MNr. Oclsciager cairricd on1 tuie shop for teat 3ears, and
five yenrs ago renmcved bis shop to Berlini. Ilc lins been a
m'ml>er of C.A.S.E. No. 9 for four ycars. anîd hiolds 0.A.S.E.

frt clscrtificatc.

CHAS. MOSELEY.

Citas. Mobcicy, the taacwiy eced trcasuirer of tic Cana-
diant Association of Stationiary Eugiucers, Nvas born i Chari,
sitar Stton, Eng. At the .lge of ii lie began lits mneclanicai
e'ducation by entcrinîg the machine shup of Stcaven, liookcr &
Co , and au 16 liad charge of tuir sucani plant. In 188.4 le it
Eaagiand and sailed for Canada. Arriving iii Toronto, he
eecured a position wvith jolin Flctcher, builder and contracter,
as engincer. Ilc renaincd wita -'\r. Flechcier for six yeans,
Icaving to accepu a position with tbe Mail Pubiishing Co.,
Toronto, but alter si-, inonthis returned to bis former em-
ployer, for îvbor lie iworked ojie year. Latcr Mr. Mosciey
.,tctired the position of cugincer of the North Toronto Eiectric
Light andi \Vatrvorks. andi in Axagist, 1893. lic acceptcd his
pr, sent rcsponsiblc position as ciif engincer of the Incandus-
cent Toronto Electric Lighut Co., on Terauiey sureet. Toronto.

The portraits a.nt biographicai sketches of the ailier officers
have aiready appcarcd in former issues of TuE CANADIAN
ENix E rz.

DRAFT 0F BILL.

Ail Act for the protection of Lice andi Property in the tise of
Stationary Boilens and Engincs, and tbe Exaîtaination and
Liccnsing of persons in charge cf iacrn.
Wliereas special provisions have bccn madie by law for in-

spccîing marine boilers and engines, and, as a resit, the pre-
cautions matie neccssary by the owncrs in coinpiying %with the

ai a have hiad the effect of reducing accidents by boiter e--
plusiouas to a minimaumî; anti %vbercas the boiter explosions in
lihv use of sîaîionary englues andi bolers have of tlc ycars
iîacreascd aiarzningly and been the mecans of destroying a large
îaumber o! lives, and a grcat anieunt of propcrty, through
dt&cctive plant, the earelcssncss of oivners. anti the, tact- of
h-iowiecdge of the men in charge; and %vierens il is expedient in

t:interests of the public that the like mens of prevention o!
s;icb explosions and accidents shouiti be appiieti te stationary
boilers and cngines, as te marine boliers and engines:

Her M,%ajesty, by andi with the ativice and consent o! the
Lcgisiative Assembly of the Province of Ontario, enacus as
folioles:

i. Titis Act niay be citeti as An AXct for the Protection of
Liie and Property ina the usc of Statioaay Bolers anti Enginesç
and the Licensing cf Engineers in charge of thin.

2. In ibis Act unlcss the contents otherwisc rcquircs.
(j) The expression *Boier " does net inclade bolIers useti

for becating ivatcr for domestic purposes or liw pressure steaixi
hicating bolers, uniess the pressure excecds fiteen poxants per
çsquare inch, or railivay locomotive or steamboat boilers, but
nieans andi includes ail other steam boilcrs andi every part thereof.
or thng conncîcd theccwith, and ail appariîns and things nt-
tacict to or tîseti in connection %vith any such boier.

(2) The expression «'Oivncr" mens andi incidcs any per-
son. firin or corporation, the owner or lessce of the boier, andi
tue manager or othecr bcad officer in charge o! the business cf
w-Y sucb firin or corporation.

(3) The expression " Engincer " incans aîay persoza laving
ciharge cf or eperating a steain boiter, tinder tue provisions of
titis Act.

(4) The expression "Inspcîor"~ ians any inispecter of
stûaîin boliers appointeti by the Liceatn-Govrnor-in-Council
untier the provisions cf titis Act.

3. Tue Lieutenaant- Govcrnor-in-Coun cil shai! appoittan
inspector or iaspectors of steani boliers for the province, for tht
purpose cf carrying otut the provisions of titis Act, andi nay i
the remuneratioti te be paiti suci inspector or inspec'utors, andi
ît.ay divide tic province int districts, andi appoint ane or more
inspectors ln each district. Sucli inspectors shahl constittt a
briard cf boliter inspection, wlie shall meet front limne te tine as
aaaay be reqtuired, and wvio shall have poiver te formulat
ciaiforin rmies and regulatiens for tue inspection cf bolers, and
the exanaination cf candidates for certificates cf fitncss as engi-
trers tander the provisions of titis Act, and istpon the appreval,
of samne by the Liciutenaint-Governor-in-Couincil, sucli ruies anti
regialations shaht have the saine force as the provisions cf tbis
Act.

4. No person holding the office cf inspecter under the pro-
visions cf titis Act suai! be cither directly or indinecuiy inter-
estvdtin tht sale af boliers or steamt machinery, or any kind of
supplies useti in connectioa tberewith.

5-0x) Evcry inspecter appeinîcti under the provisions of
itis Act shall, before eaîîcning tapon tue performance -of bis
dutics, taice anti subscribe an catit titat lie wiil fithiftilly anti in-
partially periorna tue disties cf bis office, and aise gave security
for the dite performance cf bis duties ln the suin cf $a!,ooo. le
shai have linant ai lasi five years; experience as a practîcal engi-
necer in charge of a steamt engine.

(2) Evcry inspecter appointed under the provisions cf this
Act shahl bc practicaliy conversant %vith the manufacturing anti
wvorking cf boilers, and shall aise bc a conapetent andi practicail
cigincer. cspccially conversant wiîla the naanufacturing anti
%vorking cf steailn boiter.-, anti shall holdti he highcst grade of
ce'ruificatc granteti b>' the Ontario Association cf Statienany
Engineers. or a first-cliss enginaers certificate froin tîte Min-
ister e! 'Marine andi Fislienies, tintier R.S.C., chapter 78.
section 41.

6. The inspectors appoinucd under titis Act shali, under tue
direction cf tc Lieutenant-Governior-in-Couincii, miake sucli
rides for the uniforna inspection cf ait steam bolers cozning
ivitluin the provisions cf titis Act, as xvill ensure tbe careful,
tixorouga and sysiemnatic inspcction cf ail boilers once, at leasi,
in evcry year.

7. The provisions cf ibis Act respecting tbe inspection of
boilers shai flot appiy ta any boiter instareti and inspecteti by a
duly incorperated or dtîly licenseti boier insurance company.
iegaliy tioing business in Caniada, if tue ewner or ewners cf sucbi
boier shali. Miben requireti by an inspecter appointeti under the
provisions cf iblis Act, produce the cenuifleate cf inspection front
sucb a Comapany.

S. The inspectars shail exainen ail pensons applying for
certificates under this Act. anad sitai have Power te issuei cerîl-
ficates cf cornpetency according te the experience. knovicdge
ar.d qualifications, saibjcct te the ruies and reguiaions matie
and aippreveti of by the Lieutenant- Govc rnio-in- Council, fromt
lime Io lime.

9. AIl certificates shahl bc expeseti te view lin a conspicuonus
place lin the engine or bolier room.

ie. Evcry engineer or firentan, or hiolder of a speciai certi
fîcrate wvho undertakcs; te operate or take change cf any steai
plant, reqîîinlng a higlicr grade cf certifleate titan he possesses.
shall bc hable to a penaiî>c tact cxceeding Fifty Dollars, andi
n less than Ten Dollars, upon tbe conviction of the saie
cifence, and the inspector ntay revoke lais centificatc.

xx. Evcry person wvho lias charge cf an engine or boier te
wltich ibis Act applies ai the lime cf the passing ihereof, shahl
tapon the payaient of a fce cf twe dollars to the inspector, bc
esîtitlcd te reccivc a permit to openate ixach stcain plant for the
teri cf oe year, and every such engincer or incinsan %vh
applies for a reneival or higher grade cf centificate. may pro-
cure te saine by passing the nccessary exauxiina.tion beloe the
inspector, andi shftlh pay for the certificate the sutu of five dollars.

i2.-(a) Every person te xvhoni the provisions of the next
prtcccding section dees net apply, xviae presenus hinisei fer cx-
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aitimationî, shall pay ule suit of fivc dollars for sncti examina-
tion. ELacli ccrtificaîc shall bave force and effect for tîne terni
of ne yecar, untlcss soouacr rcvoh-cd for cause, anîd for cacha re-
newal tie sun of oîîe dollar shall bc paid. The iaispector shahl
alot issuec iii any case a certil'ucate to a persoit of iatenîpcrate
habits. ltowever skilful lie inla> bc.

(M Evcry Person wlio lias lîad chlarge of ani engine or
biler ta wliicl itis \ct aîpplies .it the tivîi of tdie passing tliereof.
for tit period of teit ycars prior to Uic tunie of tie passing
hlîceof. sîmall tapon (lie pa> )tuenlt of a hec of five dollars to UIl in.
spertor. and iupoit irîishing prooi of snch service an1id of good
cliaracter front lUs eiaiployers. bic eaîîaîled ta recive a second
class certifacate.

13. Everv iispediflr appointed tînder titis Act shai liave
povter 10 revoke Uice certifacate of nny etigiiacer ini lis district.
if Ille personi holding the santie shahtl have colintîniied ny net
or tctç tiat shtows Ilit to bce uuîworthy. iancoltnpetecnt or antcmu-
p2r.'te; buat siscli person iay Ippecal frontî tie decision of thec
ir-.sîîecuor Io UIl Miiîisîcr of Agricutture.

14. NO Persoît shahl einploy noîier as engincer, anid no0
persoii shahl serve as enginer tnlcss the person serving or as
eaîîîloyeui as eaîineur is then licetised liy antr iispector as afort-
S;îi<. and anly one wlio violates anyv of the prov'isionis of titis
sectioni sliah bc liai)le 10 a penialty not exceedizig two
liindred dollars. and un les,, ahian rfty dollars.

),.Ail nioiuevs collectcd for ccrifficaies or î'cnew,.als under
titis Act shiahlibc paid ta the ins3iector wlio issucs tl certificattes,
and wlio shahl relit tilt sIlle to tlle Provincial Sccrctary, to-
getlier %viti a stateilleilt sliwig Ille lailles ain adaîresses Ci[
the persons payiîîg tilt sanie.

16. Ail prosectitioaîs under titis Act înay bce brouglit befor,.
any of 1ler Ma.-jcsty's justices of the Peace ini and for Ille conuy
li wellicli the oflîCe W.IS coInniittcd, and iii cities. towns aud ilt-
corporaîcdl villages wlicrc tiiere is a police mîagistrale, bcfore
such aiagistrate.

17. E:vcryv iiîspector shahl kcep a truc record of ail bioiter..;
iiispccted. and -.Il rePairs ordercd by in. of ail bolers con-
dermicd by hîim as liaitf, of ail1 accidents to boiters ini lus dis-
trict whiether by explosioli or Othierii. ai aI11 casuallies ta,
coiitectioîi withlimiers in lais district.

18. IVIcnever aîîy liccîised engilaer or inspector shiah dis-
cover Iliat tlle bolIer lie is operiting lias becoile ouekcc r
ulîsatfe. lie siall at once notify thec proprictor, owner or uianager
Of the fact. anîd deîîîand that tiîey bc repaired and ruade sait. Ti
tilt Owner. Proprictor Or nialiager slîall refuîse or negîcu to ia.'e
Ilie'lîeded repairs niade. the elîgincer or inspector shahi nt once
îîOiifY tilt board of in-spectors of saîci refusaI or neglect.

19. The lioard silah ilacreuipoui order a thorotîgli in.çpectioli
to lic mtade. auJd if said boiter Provcs an inspection to bce tînsaie.
Ille proprielor or manager slalforUiwitii have Ille tltcdcd te-
piairs iade, and aîuy owneir, p)ropr'ietor or iiîlanager ttho shaht
aîîa'mîiJiît ta operate u aoitoer -,ier saîcla inspection, liefore liaviîîg
uIle ecî( relgiair.ç îîade. shaih oit colivictio)n bce fiiedj flot lc.is
thian S îaor "'oare Ilian $

Mo. Any boiter opecratcd at a pressure of fifien poîuds or
le.%s 10 tie Square aîîcli, shlah flot corne uîidcr tic provisions of
tiis Act, except thuose under sidcw.ilks iii cities or îoWlis.

21. On tilt occuarrenice of an explosion from any boiter toi
%vhiich itUis rict applies. notice ticeof sluall bic sent ivithina
twveuty-fotir liturs tlicreahitcr, to the inspector %vithîin wiiose
jiirisdiction Iec\ixlioiont took Place, bY thc OYncr or b>' the,
user, Or b>. tit Per»son acting on belinlf of tilt oWrtcr or user.

22. Tlîe notice shiah state he precise localiîy, as Weiîl as tl
day aatd the iotîr of thme explosion, tlîe nuîîîbcr of persojîs in.
jxurcd or k-illcU, ini addition t0 the ptirposes for wiicl the boiter
us uscd, anid gcaacrilly rice part of tic bolIer Iliat fa-ilcd. tnd tite
extent of Uic fidure, and such oUîcer particulars, if ai»'. as Ilit
Lieuten.anî-Govcrtîor-in-Coincil may front tinte to time requirc.

23. If defaiuht is irnde in coiplying vitl tlie requiirctcîits
of titis scction, uIl pcr-soîî in defatîl: shahl on sutmin.ry con-
viction bic liall 10 a finle flot cxcccding ozîe lîundred dollars.

24~. On tire rccipt of a notice of a bioiter explosion the ini-
zpcctor shahl ftilli' invcstirate the causes and circumslances au-
tending the explosion, n-uit sucli investigation shital bic hîeld at or
as ficar thie placc oh stîcl cxplosion by the said iîîspector, ita
sucht a nunnr and iandrr saîcli conditions, as tic Lieautenant-

Governior-iiî-Couincil ila>' front tinie to tinte dcan iost
effectuai, for ascertaining tic causes and circtîîmstanccs of the
explosionî, and for crnlling tilt said inspector to maake tic repaît
hcrcinaifter ancntioricd.

25. The iflspcCtor nîaldîîg sucli investigation %vitiî respect to
any boiter explosion shall Prescrnt a full and cicar report to tite
Miîiister of Agriculture, stauing the causse of tlie explosion, and
-il the circuanstances attcnding tic sanie, as sliowvn b>' tic
evidence, adding tliertto aîîy observation tiercon, or on tlt-i
cvidejice, or on any niatters arising ont of t investigation.
%vhich tlîey inny tiiink righit to inke.

-6. li the case of an explosion taking place on aaty station-
ary boiter for wliicli tic owîier or uiser lias flot obtained a certi-
ficite of fitncss, f roin an inspector idcr titis Act. or front ait
in:zpector of a duly iîicorporated boiter iitsurance Comipanîy. diid
aîîv persoais k'alled or iinjurcd tlîcrcby, or any property destroyed
or injtîred. tic owncr or uiser of such boilers shall prima facie;
be decnicd gaîily of îîegligcîicc. taîd lable for aaiy inuary occa-
sionied liy suict explosiosi, aîîd tie onuis slîall bic on tiie owrncrs
or musrs of the said boilers, to show ilhat ail reasotialile auJ.
prcpcr precautioîis iîad bceen takea 10 prevent snch explosion ior
accident.

27. Provîded tlaat sîo part of titis Act, except sectioni 26, slî.all
lic dcnîed to npply or to affect tic opcratioaîs of sîciii enigines
or boilers, uspou auîy farin for tltrcshing, or mtiser agricultural
pui poses.

23. For evury inspection and certificate thercof under the
provisions of titis Act, the iîîspcctor shall ble natitled to &cceit'e
fientit owner or uiser oh a boiter a fec of fuve dollars. If two
hoilers arc iîîspectcd nt tc saie tiane a ice of ciglîî dollars, and
if tlîrc bilers arc iuispcîcd at the sanie tinie a hec of ten
dol!ars, and ior cadi additîonal boiter inspected a fut of tvo
dt-llars mlort.

IiCLACIILAN ELECTRIC AND (JASOLINE MOTOR
CO., TORONTO.

Users of power do not nued to bce introdîîccd to J. C.
McLacliaîî, forîîîcrly of the Toronto Elcîric Motor Co.. Ltd..
aîîd wili be initerestcd in Uic departure whlîi lie lias uiadc by
nddiîîg the mîanuifacturc of gasolin e cugincs, bath marine aîîd
velîicle types, to the clcctric liiotors whii lit lias suiccessiully
stipplied for inn> ycars. The vehiicle showai ii tilt illustra-

tion is eqxuippcd witlt one o' tUxese auotors anîd .vcigils conictu
icss thait soo lbs. Tiîc engines eau bc applied to owners' traps.
WVlicn cquaippcd witlt base titis niîtoor is v'laible for tise as a
small sîaîionary engine. Thae mnarinte type is ve.ry liglîl. and
weiglis un<cr 175 lits. for 31hî.P. ht lias licen insta-llcd lin -I
lauîneh 21 feet by 5 fcct. for T. E. Cttffc, oh tic Empira Clonk
Co., Torontlo, and is said ta affard the most complete satisiac-
lion in cvcry wvay. Ail particulars nîay lie had of the builders.
The :MIL-iciii.n Electric and Gasoline Motor Ca., 94 Adela-ide
strect Wecst. Toronto.

C. F. Me\IGill. mclanical suîpcrinucndcnt oh tue Canadian
Geuicral Elcîric Co.. Peterbiorough, Ont., lias nioved luis fainily
from Schuenectady, NY., ta Peterborough.
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1'itOIIJtIO17 Ot O iits ANI) btlLtts IN7 TItIE 1INITISI) STATutS. (1?t3îT PttOI>VCTS.

loin.
1'tmnducts. aryMolLi

1 Asbeto ... .........
2A,.p),nltttin ...... Sii .'
SA,,pltiitle lite4tolie.. Sli.'r.

4 tittuinw vatdtotu4. st. fr
5 Blarytes ........ Sl. T.
a laxit ....... L,.T..
- Botnib nt clui'. c. S,. T.
8lironitliu . ...... Ltb...

ti Celment, nict.hydraul. îlibîs

il Cliroin on- ..... LT..
12 L1a. ProduCts..... ......

13 tl ide Sta. T.
14 Coal. bit,,,,îtous .... St,. T.
15 Coat. cannet .... St.T.
la Cotbalt oxlo t....L..
î7.,Copixer sulphttt. f.. 1.b...ý
18-Corutiuici .......... SIL T.
î10 Emery......... * Iz . T.
20VeidRpftr..........L: UT..

,l iFluorspr ........... Sti. T.
21 Vuilers cart ..... S,. T.

23 Garnt. ........... uSti.T.
>41 Gmrlmnilte ....... Sh.T.

20o:muîlàtt. aorptious St.'r.
27Gjsi .......... Si. T.

%!8i1ron cire .......... L. T..
10 ýtag'ttet- .......... Sh.T.
30'lanirse cr.i..I.. T..

SISca Pcmp . Sh.T.
321MeA. 1w . Lb...

3SS31ol)bdenlttu....hl. T.
$i:SlozinzIte............ Lb ...
3b5,atllra1 Kas ............
30 Octier. in............ Sis.T.
S7,il',etroleuin, cnsdu .... uhjbIs
38 1'3,osphaîo rock .. T..
39 1'oedous stflfleâ ...... ....
40,i 1t-........T..
411 ,,tel, q.........tt.

4*2.Sittca brick........
43Dtatoit. erxtth ... Si.T.

44~ Flint ............. Sl.T.
431 Sad. etc ... ...-T..
461 1'uinit.......... SI.T.

WIUiiçtonm ....... ....
49Tripoli ........... Sl.T.

50 Slate. roofln;r.e~
51 Manutactures........

52, 1 11 ent ......... Sh. T.
33 Sonatone.......... Sis. T.
5 4 f5 0 j5, natural. r...Sli. T.
53;stone. for buldinz ...
W Stonc,metoncitlux) 1, T..

fi' stoce, tthograihic.. Sh. T.
58 Strontium 8ulp tatu.. Sli. T.

39'Sulphur ............. T..
C0'sulphuicacid. f. 1 ... Sli. T.

G3iTateceiom"'on ... SIx. T.
MI W-c ltbrous . Sia. T.
E3ýI ungZtPn o.LT..
C4Ur=nntn ar ..... SIL T.

CSj1Wulttcnte.......... Stc. T.
60 Zinc"lophate ...... . T.

GC.1Zinc ore. cxportedl... 5h. T.
(18,7.lxc white. a. ý.... b T.ý

69 s.prod. unspecioed
ToS4tal, ..........

18017. 116498. _ __ -

C,,so,,,ry 3~trI Per 31.
3eo,,'. Toits. Totftla. Tonu.

830 02 St21?50 830110
7,767 214M 4843,02 1U-58
2,40 216 11,4Y) 5-28

5t*.1 301Q77 103,7> 4.43
0).590 20.0l11 51,44.5 -- 46
111,400 17.600 Sem00 72

Z-,34 12 11 02 CIVIO

Z1,4903)a 4 1,000 3,7-â.056 8-45
354) Z2 M1.0 10117

MM' 87 .....

14316l.w67 I140318lu 12001.5,., 09
W0.511 b5120 1 .16621
111.34) ks.714 S0.&03 k 3.53

10, -- 31.23t 7M1 G15.82.MS1~0
'M3 2w0 19.8101 44

el144 1.21 12. 53*Su1
SOI20 Zl 1 "11,2 5*01

4~31 4.2M1 3.2t01 8.41
1713 15.Y0 0-,."66 5w0

2.251 2.051 0135= 25
1.750 1.5m2 5,8 î30

1112.120 k450,48 mn44.61 L20140
î:'0 1.6 1040 1047,

'0476 27141 8917 2
cî.1107

911 1,31*002 44

2.8602 2,615 o20.83) i11
1t." L*ra.011 W5.,> 3.ils

.Xdl. Nit Nit. Nil.
40,000 11 12.000 110«M

42.500f 38,&r. 4,490 nl2*13
571472 .92,OiG e9371-1111 41113
î.oo7 1,02j35 .7, 2-95

................ i01.000.
lu.3,S 135.50 403.Ggg 2

1,.90 2,001Q.6 3.69.530 N11
2,6...........32.561 ...3.000 2.7221 30,400 Wli

2K.4011 25..1 ra,817 217
c ZO,000 =02000 c 1.125.000 Î.48

.00 1.342 8.5w0 n &SI
30,502 3M,114 34n,186 10'33

1,03 *1,420 5.4761 ".
113,121 281,87- 20,82& j3-04

.................. .105 ...
0, 6.22A 5,48G3 0.30

10,20 15.35 19,040 111*02
0,30 576 0.400 10'50

44,b 4,315.653 ,S083 000 .

40 ,6 e8. n e
1,200 1,717. 34,814 ,n202

42,31W 33421 C09.15É 18121
10,104 1).2I 90,906w ge1

5285 47.,93 283,C653 5-u-
(b>) 9 (b~ (b)

17 15 .030 000*07
Nit. Nil. Xii. I .iI.
Xil. XiI. ii Nil. X

O.251 8.8m 3133 23-18
$1.262 2&8231 1<180000 -- l-.

. .. 500i0,o0.... .....; »*.-

Q,,aUlty.

Cu'utuuary
McouurvR.

585
25.1260
14.095
49,676
124,227
20,7613
15.7616

4843,11714
8,181.070
3.8,84,580

120

163,206.1251
40.1245

0,046
23,001,8,01

720
2.0641

21.374
12,143
15.551

2,071
1,0.47.075

3.20)
348,066

20,053.807
c2.351

217.712)
5,520

120,1168e
dlSO.000

41,076
51,774.461

1,257,016

1111.16<
18,730,12>1

38,441
1,300

33.591

144
3803,.

1.861
1.1s0,0~

7.891
18.58)
7,15<

5,275.516
115

2.726
47.55!
0,31f

24.1437
73861

37
If

14!
13,783
32,74:

-Toits.

41279
23.62t

13,011
2.11

1.11304L7

4.14.11E

731

. ..... ..

235 "
... 4.. ...

1.9£
set.76

.... ......
7.154

203,276

2)".Q
.... ,....

... ...

Vituo nît t9lnct
of 1'rodjuctlnî,l. il

Total%.

5&70.11

00,2714

8.107.11-1

131.400

e07.5wJ

W,34829

043.6Z0

43.w27

120
Li .0

e12.5.000
us,9.22 1
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Vler m. In Ilsilg the Statistics in Illte foregonig
Toit. tables, reference should ai150 bu muade' o

SIO-72 the (let.ileCd tables Initier thet respective
5.r captions further on iju titis volume, whierc

4.41 anv explanlatory ilotes as5 10 the statis-
21*40 tics %viII bc fotd. The fOlowil g notes

CI-Orefer to the four preceicnilg tables: (a)
SEXCCpt wvlere otlîcrvist slpccified. (b)

'9Not cnumnerated. (c) Atuotint or value
of crude mineraI. (il) Partly cstirnated.

02**OM (c) Estiimated. Mf Amotint rccovercd as
k:'5'a bv-product. (g) Ilarrels of 300 IL. (h)
892 Barrels of 400o lb. (i) Includes inangan-

'ý4:W lierous irorî ore. titis is flot duplicated in
the1 repîort of iron ore. (j) Value per

31-i3 square, i.e., looi sq. fi. lapped and laid;
/i0é0 the weiglits arc caieuiatcd on the basis
10:4-313 3 squares = 2,000 lb.. but titeSe figures

are oiily approxinately correct. (->
2*1.! Kilograms or per kilogramn. (1> Re-
iL & ducedi to a basis of 660 B3. (lit) Aver-

el 4age mnarket price at Newv York. (il)
Nominal. (o) Value before grinding.

.5s (P') Incîtîdes ocher. umber, sienna, and
3~oxide of iron. (q) Includes sait ulsed for

tîte manufacture rtf alkali; the barrel of
... .Sait îveighis 280 lbs. (r) Reduced te a

Sbasis of 58 per cent asit. Cs) Includes a
4sîttill antnt mnade front speiter. ()

12*44 Average value of lake copper at New
1îy,. York, lcss 0.25e. per lb. (il) Iincludes
J2-00 spiegeleisen, thouigli the total value is
'3 t reckoned as if the whole product were

Sferromnanganese. (vy) Average mîarket
Sprice at Pittsburg. (>Troy oz. <.x,>

Y&2t:?ý Flasks Of 76.5 lb. (y) Barrels of 42 gai.
me -» (z) Includes a coniparatively sinali

»1,22:41.0 amointt ruade dirccîly irom ores. fait)
SNot included iu the preceding tables.

211
55C-00 \bbrcviatioiis: Sh. T., short tons

m i (2,oW lb.), L. T., long tons (2,24o lb.);
23*1 M. T., nhctric tonts (2,2o4.6 lb.).W4 .

UJNITED STATES MINERAL AND METAL PRO-
DUCTION IN 1898.

Tlîe statistics of mîinerai production in tite Unîited Siates,
as iurnistied by the producers aîid oitiîrs for Tlîc )fincral lt-
dustry, Volume VII., coicipiicdi by Richard P. Poh cll ditor
of the Engineering anîd Mining journal, have now becît coin-
p1icly collcected andi arrangeti, and are prcsenicd i t de accomît-
panving tables. l..ese show a production whlîih, lin riarly ail1
uic more important substances, is tlie greatest ever recordea.
Tht United States vas, in î898, by far the iargest producer rif
ire;:- and steel iii the world; wvas second only to Great Britaixi-
ani thcen by a vcry7 smali quantity-in the production of coal:
and furnishced more titan italf of the total copper .supply of the
%vorld.

In nccoTdnncc %vith tite usual practice tlhcrc is aded to Ille
coinns containuîîg the ctistoinary icastires, othcrs giving the
I.Veîglts, in nictric tons, or otîler nicasures. Compa-rison wvith
focigît reports is then casy. aud the mtaternerts arc rccrded lin
a forni whicli will bc cf stili greater vainc hercaiftcr. Mr. Rotht-
Nvell hopcs that, lin a very fcw ycars, we îttay bc able 10 dis-
pense iltogctlicr %vitIt the colunîil cf *'cuistoiary rnie.suires."
and that the intrie nieastircs wili tdieu be lthe cîîstoiiiary ocs
niso. The figures in the table andi the brici notes whichi followv
veili fully explain the course o! tht minerai production during
the year 1898. The total value of the mtinerai prodution cf lthe
Unîited Suates in îSgS 'vas $70g.816.750, agliust $6.iS.804,S99 ini
1$97. 0f the production lu 1898, $314,255.620 wVa% thc value cf

în,.tals agaimîst $272,13,392 iii tîte previotis year, and $433,639,i4i
ores anid Initicrais, against $407,913,912 in l8ý97. Tlîc values
givest for ores and mîinerais incltide '$38,og8,oii lin i898 and
$31-2S7,405 inxi x8 for bauxite, manganese and iron ores, whichi

wcec uscd for ilinking alininum, ferromanganese andi pig iron.
Tîtese duplications werc deductet in tîte aggregate values statcd
above. Eiglten secondary prodîtcts for whicli statistlcs wvere
ctllecteti, derivcd frcmn somte cf tilt ores includeti in these totaîs,
lîsti ail aggregatc value of $49,432,8--9 in 1898, against $14l,718.-
42<> inii 397. Tîtere wvas also a production of copper, leati, silver
andl gold froi forcign ores and btzllion, vahtied at $58,94i8,125 iu

î9,agaiust $47,127,174 ain 1897. lIn tht preparation oi the
statisties for itis volume the figures previoxsly reportet icr
1897- have bcen reviset in the lighit of later and more mîinute
investigation.

THE LATE J. Ml. KILLEY.

Tht nanie cf tîte late J. H. Kiiley, cf Hamilton. Ont., îvaLs
t cry fanîliliar te the readers o! Tht Canadian Engincer two or
threc ycars ago. %vlcn lie tvas a freqtîenî contributor tc ils
colunîns. '.\r. KiIiey dicd very stiddenly fro.- hecart failure.
Atîgust loth. Juîst bcfore retiring lie compiaineti cf a slight

ci. huit -%bout 2 i.mf. he awoke 1frs. Kilicy. teliing ber that
ie li a choking sensation in his throat. WVithin a few monientr.
he (cil back on Itis piliow, expiring before niedicai aid coutic
bc? proc:trcil. lie leaves a viidoitc andi three sons, the latter
lieing Wnî. Kiliey. cf Hamition, Ont.. James. cf Britislh
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SI1OMMCTON OP~ SIITALIN T~'iIE UNITP.D STATMt.

3 Po.uCs. îm Qtniily. otPrducio. j Qititity. or l'so~ix on111. a

. à) C p r . . . . . . . . . 1 . .

... ... ..

M 7elrtt:tiii. i L..

.. .. .. . .. .
Ii ..........îm .

175095 284

À il. Xil.
=.4.70 k

:... ....

r is 1 . To7,«.

Xil . .....

3arns. Tous.

35.0 00.~9 19(MO

l,9U0.1t. 11,745.128

228.47 *.5M,27t

11.1411 ,?5

s113.420 1.058
58,-.3127 x-1,&>7 % ý

... .. .. . . ...

Totn..

nalî,in'1t.00 kJ 72

titi.29.01-1 25117O

1,0W3 1.102?30

l.ict7 ki11 .1

1,10».20 t.(49-09

10.429.tO EIn$ t03-.5

314=1Su 10...

ttouuii1'î~ il ai s Lîî i t Illico
roducts. Qtiattitî. or proaîicîîois. al Quaîîy rod'ution. a

uru. u~oi .el oric i' :%.Csorl 3etrie P erli.3tasitl. on. Tals. Toit.%3esî.s jTis ii. Ton.

NU .1 titit ................ h). T

.2Lo2.............i. .
.u Copper.w .opi........ ,I

le>rm'heitd steelt... i... T.

.47 1i.Mt Whte... ........ It. T.
!es* lenIf imu............ ' 91 , .

tiitliinetiliut . d.St. T..

rd......... .T

1621..1t,

92.7196
..........

1.74G MZ.7O771

1333 ,1:94.746 mn85'IC

1,,y 1019 110

.,or.41 .105 0Z"'
77320 6.421 10 7

.......4171,40 .....

18,791

M.50.

32X
. 5.. ..

17.00:
83.4011
3,25<

<b)

14,423.SSi
20.2:9
22,27~

1.61.202

8,81<
491

0.7a
5.951

S40.0~
2.90:

s ~
2.4IO.~a ni27*56

Cl>) <b>
151.411 20947

30.505.5&1 212
.'>s.îcv~ siu
46.200 15t*~2
it.tm L014

910.030 ~9*b9
i03~200 ~20S7
710.192 10i~93

70.314 1I~92

04.5~O 2I~7U

494.92929

~11I. Ctistorniry, Qu:unites. Qllnas:k.i".

31~~1iL. Kgîîî. 3t~ 1sr. Kgf,-l

.Nickel . I'ouiiîLs... 4.0»9.!30 I .1 .0 .1.0 .2.iS s~.4 .5.3
Siver... Trýov ilzs.. 0i& t .:0tU 2.4.13 s.uo0 .2,3 447.0

Coviibia, andi Josephi, oi Liverpool, 1.îîg. *rite lait; M\r. Killcy
wzb burîtii i C:îstltowtt, Ible of ~asi, oit April 24îlî, 1S24. lic

,tudied iii iltc Graiîtîar Scîtool ii that tomsî, antd rceivcd a
gvttcral comtimercial cidîîcatiott. lie bail ltad irons lits carlitst
-,ars a great love <or iiiachiinvry. lits parents purclîascd for

]lits Lardîter o t ire Sîcai Euguci and tItis hie iinstred
1-cerc hie îas t2 ycars oid. At 14 lie coitructed a crude inodel
cligitte anîd bolIer. atîd s0 t\cixcd %vas lic îvhest ai %vas ticaritîg

ccvîiipleiioi liras. lite could not sleep <or îlîinking of it. His
parents about this iiine dleterniîîied on scsidiitg huiti ta Lîvtr-
1-nol. to anc of tire large fotindries t1icre, and prepared Itini for
site iouîtidry busiuness by sctîiffig Issu for a couple 0< ycars tai
caiicî.iinkiitg. Tirr %vas grent difftculty lis guttiing the posi-
lion of aipprentlice aI Liverpool. as Iinnîy parcnts a: tI;at tinte
,titccl to have thecir sous lcaru cngtnierinig. lie cvcntit:dtly

c:tîrced tire Brutnswick foit:tdry, anîd endcd Isis ipprenticcsitil)
'tlu VuticanIi irait %vorks. Iitens owîîicd liv a cousint of tire lai
W.E. Gladstane. Mr. Killev aficrwvards becanic farcittast os a
l:rcfouîîdtry anîd buter nmccltaîicai matnager and pariner ii ire

Wistdsar mnachtine wor<s, rncir Liverpool. The Amecricai %var.
hôcwever. isiîcr(crcd îvith business to sucb an extentI that lie Icit
Ettglaitd viih Isis broîitcr and came ta Ca-nda in 1864. He ob-
tiiîcd etnpioyîîcîu wili 1--. G. Bcckctt & Co.. Hamtionî. and
laser %va, ioretutatu of tire St. Lawrence Foatîdry in Toronto.

HT-I repaircd. whlile in this firî's eîtîploy, tire tenter "Rothsny
Cnîl. a lock.idc runner. wvhici liîd been bratîgit i p frant
H iix î Captains Leach. aller site lid run one scason. He

REFERENCES.

îvas apjtointecd viiginccr of titis boat, witiclt position lic ltcld for
thrcv ycars. tuttil the Feniant raids were tire.ticd. lic uvas
thont apîîoiiuwd e:tgiîser of the gun boat **Prince Albert,"
îvhich %vas cigaigcd iii gtarding tire river and lake coasts. She
tcok troops and mntions of war <roi Collingwoodi to Sault
Ste. Marie during the lirst Red River rebellion. Mr. Killey
lt the boat to bîtild an oscillating marine onigine and baller
wlticlu lie lîad desigîîcd for tire composite steaniier "Adelaide
Hortott." The engine îvas built in Hanlton aîtd the hull in
Godcrich. .%ier titis englue was complcted, âfr. Ktllcy began
business in 1870 in a sinll way in Hamtilît. but it soott
incrcascid to an important iidiustry. li i88j tire business be-
caise tire Osborne-Kilicy IMantacturing Company. and< tiorsted
ont steani mail rolcrs, hoilers, engines, anîd soîver pipe
ntiachinery. Since tire windingxtp ni titis canipany, Mr. Kiiley
was issociatcd ior sorti timec wiîb the laie F. G. Bleckett, and
littcrly las beeni cinployed as a consuiîing cnginecr.

ONTARIO VOLUNTEER FIREMEN'S ASSOCIATION.

At a convention oi te Ontario voluntccr firemen, houai
Aîtigisi .3ist. in Toronto. a permanent organization was formed.
and lite ioiiawing officers iverc elccted: R. C. Clarke, clii of
Me\frritian. president: E. F. Eairl, Milton. first vice-president:
J. H. G. Horey. Mefrritton, finncial secretary: Dr. Crcegan.
of Tltoroid. corre.spondisîg cecret.iry. and Williami Miller. af
Stuitlb's Fl'als. tre.asurer. Executive Camniittce: George
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liti usilng the statistics in the forcgoing
sables. rcicretice slitîld also bc mxade to
tlîc ltailecd tables undcr the respective
captions flîrtcer oit in titis volume, wvlere
iny explintatory ntotes as toi the Statis-

tics wiIl bc founid. Tire followviitg notes
refer tai tire fouir preccding tables: (as)
Exceî» wlîcere oîlîcrwise spccified. (b>
Not ciiitiierated. (c) Amouint or v'alise
of crîîde tittiieral. (il) Partly estimatcd.
(r) Estiîttd. lis) Aintuît rccovcrcd as
a by-prodltict. (g) I3arrcis Of 300 lb. (Il)
Barrcis Of 40o0 lb. (0) Itîchudes inangan-
ierous irotî ore-, this is not duplicated in

tite report of iroît ore. (j) Value per
squîare. Lec., ioo sq. fi. Inpped and laid;
tite wciglîîs are calislatcd on tire basis
3 Squares = 2,000 Mb. but tiese figures

reotv approximatciy correct. (k)
Kilogramis or per kiiogrant. (1 Re-
dtîced ta a basis of 660 B. (ri) Aver-

ac mtarket price at New Y'ork. (n.)
Nomitnal. (o) V'alue before grinding.
(1') Ittcludes ocher, ttber, sienna, and
oxicle of iron. (q) Includes salît used for
tire mtaînufacture of alhkali: the barrel of
sait weiglis 29o lbs. (r) Rcduced to a

bansis of .58 per cent ash. (s') Includes a
small amint made froni spciter. (1)
Average valise o! lake copper rit New
York. icss u.25c. per lb. (si) Ini-ludes
spiegeleisen. thouigb tire total Value is
rcckored k as if tire wlîole product îverc
ferrotnangancest. (v> Average market
lîrice -. t Pittsburg. (-.>l Troy oz. (x)
Flasks of 76.5 IL (y) Barrels of .42 gal.
(z) Incîtîdes a conîparatively smai
ainot mnade dircîly froîts ores. (ais)
Not inclîtded in tire prccdîng tables.

AIhbreviaîtionis- Sh. T.. shtort tons
(z.000 lb.). 1Sf., long tons (2,24o lb.);

M. T.. tuctric tons (2,--04.6 Ilb.).
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Joluistoît, Woodistoehz- Guo. TIurner, 'rhorold: W. Smith, Tren-
î'.ti; A. Sargenti, Toronto; and W. A. Thiomas, Ningara Falls.
Comiiiiitte on By-laws: Riddell. St. Catharines; Skinnîer.
Niagara Falls, J. Il. Luscoilic, Sinicioe. and Tait, Alviîîstoîî.
'l'lie next: inccting wvill be lheld «it Niagara Falls, Ont.

ISLE OF hIAN TRAE1WAYS.

'te Isle of Man i the gemn of the Irish Sea. It ks only
about 33 miles long and 12 miles iie, but cu'ry acre .of :ts
grecîl, gorse-grown blls and rtuggcd coast Une is beauîtiftil, and
the quaiint 'àautix laniguage and custonîs %luich sili survive
iiake it doubly intercstiiîg to the visitor. It is sittuated alinost

in the centre bctwccut Englaud, Ireland and Scotland, and
bciiig witlîii easy reacli. by swift steamers, of Manchester.
Liverpool and Glasgow. lias bcconie a favorcd surmmer resort.
D)ouglas. the principal town, situate on a beautiful bay, lias a
fixcd population of about .30,000, îvlîich iii stommiier rises to
about 50ooa. Every steamner ironi Liverpool, and otîter ports, oi
whlui tlucrc arc severat daily, bring hiundrcds wvho spend a fewv

alccuunllator flouse, the wliolc nlaking One of the inost coin-
pîcte railway power bouses iii Great ljritain. Ail the wvork of
tli.- Ramisey extension, including road-bcd, electrie lines and
power stations, wvas done by the conipany's enginers.

RAILWAY SUBSIDIES.

(Continued fromn last issue).

For n fine of railway (romn Pa-spebiz-c. Qucbec,. to Gaspe.
iii tie said province, not e\eediing a distance of 82 miles.

Lakec ]-rie and Detroit RivAr Railway Comnpany, for 1 hune

o! railway frontu Ridgetown, Ont., to St. Thomuas, a1 distance
not excecding 44 miles, titis subsidy to bc payable only in the
event of adequate rtuning riglits over tlîc Canada Sotteri
Railway, bctn'ecit the two points above înentioned flot bc-
ing granted ta the flrst-nicntiotied couipauy on ternis to be ap-
proved by the Railway Conuîuuiitttee of the Privy Couincil.

Kinigston and Pcmnbroke Railwa.y Company, for the con-
struction of branches front thec Conipany's main fine to the

ITgiRlI OF POWER STATION. I3ALL.GLASS. 1.0.M%

Iors, days or wvecks in tiis lovcly spot. Que of the chie! àt-
trâctions is ilhe beaifiul glens wliich imudcmt the toast line.
ruiiig tp iiit the interior of t islaîîd betiven the hUiis
The Isle of \lait Tramiways Co., wliicli operats ait extensive
sys.tenui of cable and ekeçtric tramways in Douglafs, lias recently
exîtended its ecctric linie froin Douglas to Ramiscy, tilt mext
lzt-gest town iii the islaîîd. Tht tramway rtins arousid the prc-
cipitous cîiffs ovcrlooking the sua, skirting the beautiful
Groudlle, Laxey and Ballaglasçs glemîs. Titis drive, about 14
miles iii lcigtli, windimg in anid ont in ful vmewv of oie sua, iii
an open clcctric car on a bright suimunuer day, is very beanutiil
amîd inost imvigorating.

The rccemutly conuplexcd extcnsion of tht 1.0.'M. urainwayî
as a fine example of umodern r.iilwvay building anud electrical con-
struction. It is double trickced tlurougliouit. thc rondl>ed is
rock balscand tht bridges anud culverts are of solid
niasoury. Tht over-liead trolley is tised, ail tht details of cite-
tric wvork bcing of the hatcst and bcst designi and conistructioni.
Two large accumuulator stations arc uuscd ta equalizc tie load
aîîd assist the cars over tht stecp grades.

Tlîc muotive: poiwcr of the tramway is supplicd front five
power stations placed at î'arious convenienit points throngliot
tîme extensive system. Tht illustration rcpresents the interior
ai thtc muev powcr station at Balhaglass; it contains two iso k..
clcctric generators, nanufacturcd by tht Electrie Construction
Co., of WVolverhmpton. Emglaîîd, directly comnected ta two
25o li.p. tandem conxpound condensing Robb-Armstrong
er-gincs, ma iti fa ctu red b>' the Robb Engineering Ca., Amherst,
N.S., Canada, for Dick, Kerr & Co., of London, wlmo werc cou-
tracbors for tlue equipnixent. The station is also provided îvith
two standard Gallowny l>oilcrs and Lcdwards eleetrically driven
ejector condemisers. Adjoiuiing tîxe powcr station is a large

iron mine at Bluff Point, and to the Malzrtele mine, in the
Coumty of Rcn!rewv, flot excceding five miles.

For a r.tilwvay from Parry Sound extending iortherly to-
wards Studbury, not excecding a distance of --o miles.

'Resolved, Thnt it is expeditnt to authorize tht Governor-
in-Council to grant the subsidies liercinalter memîtionecl towvari
tlie construction o! the railivays, also hereinafter mentioned,
that is to say: The Ontario and Rainy River Railwvay Cont-
pany, for a railvay frani Stanley stationî, on the Port Arthur,
Duluthi and Western Ratilwvay, to Fort Francis, tor a dis-
tance of 140 miles, at $6,400 par mile. flot exceeding iii thme
%whole -$896..

To the Quebec Bridge Comxpany. towards the construc-
tion o! a railway bridge over the St. L.airence river at
Chiaudiere: Basin, necar Quebec, ont million dollars, payable 40
lier cent., on nionthly progress estimates nppravcd by thie
Governmient engineers o! niaterials delivered and wvork done.

To the South Short Railway Company, towards. tîme
restoraiion and renewal of the railway bridge over tht
Yamiaska river at Yanxaska, Que., $3ooo-Re-vote.

Towards the construction of a bridge over t Richelieu
river at Sorel, i5 per cent., upon tîxe ainount cxpended tlierc-
on, flot exceeding $35,ooo, re-votc. $35,ooo.

Towards the construction ai a bridge across tîxe St.
Francis river, 15 per cent. ai tlîc amotnt expcnded thecreon,
flot exceeding $So,ooo.

Towards the construction of a bridge across the Nicolet
river, 15 per cent. upon the aminout cxpended thereon, not
exceediuig $tS,oao.

To tht Midlancl Railway Comipaniy, Liniited. towards tht
construction of a bridge across tht Sîxubenacadie river, iS
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per cent. lapon thc ainotint expe:adcd thereoit, not excceding
$33,750.

To the Great Northern R.ailivay Colllp.any towa.rdts the
coilstrtictioiaLof a bridge across lthe St. .Mauarice river, 15 per
cent. ilpon the amotint expended tliereoià, riot cxcceding $16,425.

Also towvards the construction of a bridge acrose the
Rivierc du Loup, is per ccent. uipon tlte atioiîaît c\.petided
thercon, nlot cxcceding $15,o00.

Aiso towards the conistrtctia'n of a bridge across the Lac
river, 15 per cent. uiponi the ainount cxpcnidcd thcreon, not
eceecditig $is,ooo.

Resolved, Tîtat the sîabsidies granted to the Ontario and
Rainy River Railiviy Co.. lthe Caniadian Norîherît Railway Coin-
painy and thc Edmnonton, Yukonî anad Pici6ce Railway Coti-
parly, arc granted, upon the condition, and if rcceived and
paid uîîdcr the authority of tItis Act, to the tbove-stcintioned
coripanics, respectively, shail be received upon tic condition,
that tce said comipanies shal flot, nor shal! any of thcm, at
any timie namalgainatc with any other railway conipany, or Icase
ils ie to any railîway coînpany; ator shall any of the said

riîasbe leascd to or operated by any ollier conîpanly; nor
shahl any of lthe said companics nake ant agreement for a
commuttn funid or for pooling ils receipt witlî any other railway
ce.mpany, and illy suicl lease, amalgamation or agicement
shail bc absohîîtely void, excepting ini so far as stich agreemtent
mia> extend to traffic or running arrangements, wvhich have
been approved by the Governor-in-Council. Resolved, That
the stibsidies bercin before nmentioncd, as te be granted te
conîpanics nimcd for thant purpose, shah!, if grantcd te coin-
Paues nanîed for thtat purpose, shall, if granîcci by the Gov-
ernor-in-Council. be granted to sucli companies respectivcly;
Uic other subsidies may be granted te sucli companies as
shali bc approvedl by the Governor-in-Coincil, as having
establislicd to bis satisfaction their ability to construct and
cc'mpiete the said railways respcctiveiy; ail the lines for Uic
construction of ivhicli subsidies are granted, uniess bhcy are
alrcady comnîenced, shail be comnaenced %vithin two years
front the first day o! August next, and contpleied within a
reasonabie lime, flot to cxceed four ycars front the said first
day o! August, to be flxed by ordcr-in-couneil, and shial aiso
bc consîructcd according to description and specifications, and
tipon conditions to bc approvcd by te Governor-in-Council.
on the report of Uie ?Ainister o!f Raiîways and Canais, and
specified in an agreement to bc made in cacli case by the
contpany with the Goverunîcut, whichi agreement Uic Gov-
erniment is lîcrcby empowercd to make; thé location aiso o!
every such lune «f railwvays sitai bc subject to the approval
o! the Governor-in-Council. Resolved, That the granting of
Snucb subsidies, and the reccipt thereof by the respective com-
panties, shaîl be subject to condition that the Governor-in-
Council may at aIl t-rnes provide and secure to other com-
panies running powers, trafac: arrangements and ail] othier
rights as wvili afford to ail raiiways connecting wvith thost;
subsidized, reasonable and propcr facilities in exercising such
running powers. fair and reasonable traflic arrangements witia
cOnnecting companies, and equal mileage rates betwccn ail
sucli connccting raiiways, and tbe Governor-in-Council shall
have absolute control at ail tintes over thc rates and tolis to
bc ievied, and imposed by any of te companies, or upon any
of Uie railivays hercby subsidized. Rcsolved, That the said
subsidies rcspectivcly shaîl bc payable out of the~ consolidazý!d
revenue fund of Canada by instalments, on the completion
of ecdi section of tiae railway of flot less than ten miles, pro-
porbionale te the value o! the Portion s0 conapleted in comt-
parisori iitla that of the whaohc iork undertaken, to be estab-
lished by the report of thc said MNinister, or upon the com-
pletion o! tie work, subsidized, exccpt as te subsidies %vith re-
spccî to Nvlicbi il is hcrcinbefore oîiîcrwisc prov'ided. Resohvcd.
TVint cvcry companty receiving a subsidy under tbis Act shail
ench ycar ftirnisli to tue Government of Canada transporta-
lion for mnen, supplies, matcrial and mails over the portion o!
its uine in respect of îvhici it Mtay have rectived sucb subsidy,
and wlaenevcr requircd siai !trnish mail car propcrly equip-
pcd for sucia mail service, and such transportationt and ser-
vice shall bc performcd at sucb rates as may bc agrced upon
bct'.,ccn tic .iuistcr of tic cleparinient of the Governnient for
wvhicla sucb service is being rendered, and the company per-

formîiîîg tie saint, and iii case of disagrecinetit, thien at sucli
rates as luiay bc ipproi'ed by tlîe Govcrtior-iii-Counicil, and in
or îowards paynicnt for sîtcl charges the' Goveraienctt ot
Caia shahl bc crcdited >' te coaipainy ivitî a stîlît cqttai
ta tlirce p>er ceilluni lier anniun on the amont of sîîbsidy re-
ceived by the Companîy uinder titis Act.

THEa INFLUENCE OF flECIIANICAL DRAFT tJPON TIuE
ULTIMATE IEFFICIENCY OF .STEAM BOILERS.*

(Coîîcludcd frontî Julie issue).
R1ELAT3VF COSTS.

2,8W0 N0:iiNAL Il.3'. PLANT, %wtTIL clt.%NEY DRAPT.
2 additionah boilers .............................. $ 6,167
Settings, etc., fbr two boilcrs ....................... 1,Z50
Addition te building, etc........................... 2,700

$10.117
2,400 NO011NAL 13.1'. i'LANT, %VITII IMECHItACAL DtlAFr.

Fani, dampers and ducts ....................... ...... $ 1,50o,
Saving by using taieclianical draft.................... 8,617

$10,1 17
Considering tic matter of irîcreascd Output SolcîY in the

liglitî of comparative cost betweeîî the introduction of more
boilers or lthe introduction o! nicclianical draft, aîad disreigard-
ing any possible cost Q! change in tue cbimney, %ve aa again
take for illustration the plant Of 2,400 ratcd lî.p. Suppose it is
desired to increase its capacity to 2,800 li.p. or by 16 2-3 per
cent. Thlaci thn relative costs under te two conditions Nvili
aplicar as liere itndicated.

We May notv turn te blat portion of our discussion wlaich
relates to the quantitative erniciency of a boler plant. No
greater ivaste occurs in modern stcam boiler practice thtan that
whicbi is inhîierent in the emphoymient of a ciaimney for the pro-
duction of draft, ina:iely, tîxe los% o! licat in the escapinig gases.
As the claimney dcpends for its action upon the mnainîtenance of
a temperature difference bet,.ecni the internai gases and the -
tce-nal air, it is nîani!cst thiat with a clîimncy titis ivaste can
ntyer bc eiiminated. It nîay bea pailiated, it is truc, by the
building of hligher ciiicys; so that the sarne intcnsity o! drafft
mn)' bc obtained îvith a lawer stack temperature. But such,
means o! providing for the utihization of the othertvisc %vaste
hcat is expenisive. In the case o! a fan, howevcr, thc powver'
c'xpended as mncasurcd in heat units necessary to produce the
sanie resuhîs, Mîay, utîder ordinary conditions, bc only abolit
oit-servtnty-fiftlî of thtat nccssary with , chimney. In other
words the fait renders available for utilization, practicalhy aIl o!
the lient %wastcd by lte chimney, whiilc it possesses the further
advaaîtage o! readily crcating the additional draft requircd wliert
lieat abslracting devices arc introduced. Donkin and Kennedy
iii seventeeti independent boiler tests found the heat iost up the
stack-, whicn no econontizer ivas uscd, to range betweeti 9.4 Pt'
cunt. and 31.8 Per cent, of the total litat o! combustion. As it
is itot practicable t0 cool the gases te atmospheric temperattire
it is evidentiy impossible t0 utilize ail o! the hear, but the
ordinary ecomiomizer should, îvith mechanical draft, show a
saî'ing of betweeni io and 20 per cent.

Thc imnportance of mechaîtical draft in the adoption o!
mnus for utilizing the %vaste tieat, is %vell exemplificd in the
introduction of retarders and o! ribbcd tubes. Both o! thiese
incrcase the resistance and ainiost in'ariably require fan draft
te cnabic thcm t0 create the saving of 5 te ro per cenît., whicla
niay bc thus sccurcd. Tîte faciiity wvitli whicb Uic iîatensity of
the draft, and the v'oluntc o! air sîîpplied can bc regulated whien
a fan is cniployed for draft production, bans aiways been recog-
rized as one o! te monî valtiable characteristics o! Ibis method.
S'jch regrilations makes possible tic most perfect distribution of
the air, and ils reduction to the minimum antount whicb wiil
produce satisfactory combustion. For the nc chemical re-
quirernents o! the combustion of one pound of ordinary coal.
about 12 pouisis or i50 cubic feet o! air is rcquircd. But under
tbc conditions of chimncy draft titis amtouint is greatly cx-
cckdcd. Ponkini and Kennedy slaowcd in the resuits o! t6 tests
tat the aif supply rangcd from 16.1 pounds te 40.7 pounds.

*Fîoi a tlepture by W'alter 13. Snow, belte tbe Apptted Science Graduate
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As the gases pass onward, tlîrough the tubes tlîcy becoznc
cooled, but tîtose of ilîihr tcmiperaturc part inost readily with'
thuir hecat, undi ut the saine tinie thxir volume ansd conseriluent
velocity arc rcduced, stili furtlicr facilitating licat transmission.
Oit the otlîcr hand the gascs of Jowcr initial temperaturc trans-
init their lieat less rapidly and thc final result is that withi'i
practical limlits the teifiperature of thte escaping gases is least
witlî the grcatest excess of the air supply. The fact just prc-
sented points toward the cconosny to, bc secuired by comptira-
tively high rates of combustion, when thec proper rate of licat-
ing surfacc to gratc surface is provideti. A lîigh combustioin
rate manlifcstly requircs a thicker fire, which in turn prcscnts a
better opportunity for contact brtv"eii <u and air vitlt con-
sequent econorny ini thec supply of the latter. Less air resuits
in a more in tensc fire, a Itiglier furnace tcnipcraturc, a greater
transmission oi lient to the water within the boiler, and it re-
stîlta *nt liigher evaporativc efficicncy. But a thicker fire requircs
a grenter intcnsity of draft to overcome the increased rcsistance,
while the relatively smaller arca For~ passage of air neccssitates
a higher velocity of that air, andi furtherniore, the incrcasc.I
iiitcnsity to produce this velocity niust bc proportional to the
square of the rate of lln%. Thtis condition is most readily met
by the fan, wvhich, uîuler normal conditions, produces an ini-
tensity eceeeding tltat of an ordinary chimney, andi wlîicl canl
without trouble maintair. the higliest practicable rate of
,combustion.

Mie loss rcsulting from the formation of smoke is absolute,
for it is equiv'alent to dircctly robbing the tire of a part of the
iuel fromn which flot only lias no lieating effeet bcen secured, but
upon wvbich heat lias actually been wastcd in ' raising it to the
-tempcrature of the cscaping flue gases. For the prevention of
-smoke, Sharp, intense draft is necessary, properly regulated and
capable o! !urnishing the required anlounit of air, both below
andi above the coal at the very moment when it is most needcd.
This restait can bc best secureti by the introduction of mechan-
ical draft which is ordinarily Sa rcgulated that thte deurcase in
steami pressure rcsulting from Ille opening of Ille lire doors.
thc charging of the furnace, or thte clearing of Mie fires, in-
stantly causes an increase in the specd o! bte fan and in te
intensity of the drait and the volunmc of air. A loss incidcntal
ta poor draft is that due to the fornmation o! carbonic oxîde.
'The formation o! this gas instead of thc complete -product of
-conmbustion, carbonic acid. results from a lack of air. Sufftcient
:air can best be secured by some mens like the, fan, wvhiclî
*11der automatie regulabion increases both thte intensity of the
-draft and the volume of the air when required. As a restaIt, thc
pressure Forces the air in sufficient quantity tonai spaces betwcen
-the fuel, and rentiers the combustion practically perfect.

By far the most important o! the factors connected with the
*operating expense o! a boiler plant is the cost of the fuel.
'%,vhlen burned under suitable conditions, the dccreasc in its cost
'Far outstrips its decrease in efficiency, so that the solution of
-the prablcm involves ibsel! with the provision o! the proper
-co.nditionis. As a rule the chcap fuels, like the fine anthracites,

r'-. 1uirc for teir combustion ai intensity o! draft wvhicli the
ordinairy climnciiy îs incapable o! producing. The draft actually
requireti ulider given conditions is clearly shown by these te-
sults o! tests by Coxe:

RESULTS 0F TESTS 00ý i

Rate of coan.
Kzt< r i CoAt bu. -on pet

squire foot of
grta pet hour.

Oneida Pea Coal. 13.63
Oreida, No. i Buck-

%vlicat ....--..... 13.58
Onecida No.2 Buek-

wvheat ......... 11.40
OncidaNo.3Buck-

Nvileat ......... 11.34
EckleyNO.3Btick-

îvheat.....9.44

F_1% AND DUiCJCNVJEAT COAL.
Pouadscf

wattr avapo. A Ir pressure bu
rate<l from andS in inches ci limi

at9qQ r mater. . e
t~.'%,.acoula

6 0.375

adimum~t ta site
f coai
f ache,.
7-8

0.5 9-16

0.625

1.04 3-8

1.125

These coals, which are anîong thte smallest in size, wvere
burned en a special form of traveling grate, anti thec air pressure
wvas ruaintaineti in the chaniber bcncath. Tt is noticeable that
%vith practically constant combustion rate andi evaporative
effiincy, tic draft increases very rapidly as the size of Ille coal
decreases.

RELATIVE ErrîClnNCIES OF VAIbIOUS COALS.

Cumberland ........
Anthracite, broken. ..
Anthracite, chcstnut.
Two parts Pea and

Dust and one part
Cuîmberland..

Two parts Pea and
Dtist andi one part
Culm ...........

Anthracite, Pca.
Nova Scotia CuIi. .

Water

fi.a ana

.ne lb ai
[ry Coai.

11.04

9.79
9.40

9.38

Relative

Fu1~ efficiencyFu laci pet cei
Relative cf1 avap. mea3ured

Sefficleacy oalg by Ccii ta
Ia P.C. Cas af'coat ',cc ith. evaporate
Cuxuber- Periton cf water x.ooa lbs.

landl Eroaaand Cutnber-
=100. ai 2129* land

= 10c.

100 $3.75 $0-1698 100
89 4.50 0.2297 74
S5 5.00 0.2660 64-

85 .S 017 .

2.58 0.1432
4.00 0.2259

Zoo 0.1187
75

Tie comparative efficiency o! variotas coils as deternuined
by Battus is indicated in the accompanying table, wliich speaks
for itsel. The evidence in fayot of burning Iow grade fuels is
cotnclusive. Such results cati, hovever, only be secured by
phosibive anti intense draft. It is truc that as the quality of coal
grows poorer and thc size of tce particles less. it becomes
more ilcessary bo provitie sorte special form of grate or stoker
for its proper burning. But even without an economuzer ta,
ut*Uize the %vaste heat. the burning of cheap fuel by ilechanical
diraft wvill, under perfect conditions. showv a decideti saving.
after dite allowance is macle for fixed charges on the special
furnace arrangements anti for the cost of operating the fan:

evap.tom ~NNNUAL SAVI.IZS RESULTING PROU. h1URNING CIIEAP FUEL- COST P'ER TO14.
andl Ai =20

C $0.. 0.75 1.00 1.25 1.30 1.75 2.00 2.23 2.50 2.75 3.00 3.:25 3.50 3.75 4.00
11.00 4,892 3,669 2,446 1;223 0.000
10.50 5,474 4,193 2,91Z 1,630 349
10.00 6,115 4,770 3,424 2,079 734
-9.50 8,240 6,823 5,407 3,991 2,575 1,159
9.00 9,103 7.610 6.115 4,621 3,126 1,631 136
8.50 10,074 8,491 6,909 5,326 3,743 2,160 578
8.00 11,180 9,478 7,797 6,iîs 4,433 2.752 1,070
7.50 12,3Q3 M0599 8,805 7,012 5,218 3,424 1,630
7.00 15,724 13,803 rI,88I 9.959 8,037 6.115 4.19.3 2,272 350

Thîe possible savings with low grade fuels anti mechanical
draft are still further cvidenceti by the acconîpanying tables,
vvhich show for a î,ooo li.p. plant, the annual saving, baseti on
3r2 days o! io Itours caci, wvhicli wotîld restait froni the substi-
tution of a che.-per fuel for say Cumberland coal. costing, in
round figures. $4 per ton. andi cvaporating il pounds of w 'ater
from and at 2î2Q per poti of coal. Under thcse conditions the

a-nnual fuel expense wotild bc $îp,s68. If the assumrption be
nide tiat a coal costing. $2.5o,-and evaporating anly 9 pountis
o! water is substituted, the annual saving wvoulti be $4.621. The
cont o! operating thte fan even if the exliaust steamn was not
utilizeti, anti.it requireti xMi_ pet- cent. of the total coal burnpd.
%vould be only $224, and if this Yv'ec chargcd against the saving
it would stili amount to $4,397, a suni sufficient to, shorw a most
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creditable redîtetiai iii opcratittg cxptises, eveit if thuc \Vas
iso elîarged against. Lt atty additioital labor attd the f'uxed
charges oui a cottilete eqîtipittett 01 the sîtecial appliattees for
burning the lower grade fuel. A reduction o1 oVer $125 Itu1r

w'ccquivaIilttel $6,500 per ycar, lias beeti made Lu actual
practice iii tîte case of a bolIer planît of 1,000 lt.p., by the ititro-
ductioni of tîtechtatical draft antd lthe btirîtiîg of yard scrceet-
itîgs %vitiî a shiglut iture of Cîttîtberiand.

0f tlîd adivantages af nictanical drift whiclî arc purcly
qualitative in tîteir cîtaracter nutuchit igit be said, bttt lttme will
tiot permiit. It ntîtsî stufice te tîtcly refer ta tte mtore prolîtîit-
cuit painîts of azdva-ntage. NVieît tte fait is eiployed for (Irait
productiotn, tlle steel plate construction, the cottparativc liglil-
ncss, the portable citaracter attd thte absetîce of hîeavy faunda-
liens, rezider. cxtreuttely simple its adaptatiait ta lthe exact re-
cînircenns. l3eitîg portable Lt is aise salabie. anîd lietîce lit
asset of rmal vaille as cotuparel wvill Ille citiinîîey. It îîtay be
uscd eiîlter for farced or iîtdîced draft. and îtlaced wvhere Lt wvill
occîpy lia vatable silice. It îiaiy bc operated by direct-eoît-
ttected or beiteci eîîgiiî or nitor, ind sa praportiatîed as ta
produtce atty dcsired draft pressure. lit aperatiaon. lte fait is boti
powLtivc auîd flexible, indepenient of the wenther but capable
af regîtiatioxi ta tîte finest degree, aind of adjtîstiîetut ta te
ttecessiîics ai the fire at aîîy particîtlar mîomtent. A iterc ini-
crease in te cnt-off af lte fit etigiti britîgs abolit a resîtit
oîly secîtred with a ciîuîîiey at the expense of aduintg ta ils
litigit, wile a change itu the fant speed alters bath the Volumle
litaîdlcd aitî lthe inteiîsily of tîte draft prodîîced.

If Ibis discuîssion ai the influence ai ntechîatical draft oit
boier efrncieitcy litas reiidered centar fliactors cortcerrted, it lias
witlt equal farce sliown that titis influence Ls beileficial-in illauiy
ways markcdly so. In tîte liglit ai titis fact lte prescrit active
iterest iii tue suibjcî paits te the futture general suîbstitutiaon

ai the fait for the cliinny.

THE CANADIAN BICYCLE COMBINATION.

A coiiinatiou lias been elTectcà, witicii ticluides lotir ai the
leadiîîg bicycle utakers in Canada, the «Massey-Harris Bicycle
Ca., H. A. Lazier & Conmpanîy. Toranto; the Gooid Bicycle
Conmpany, Brantford, aîîd tue WVellanîd Viale Bicycle Comipany.
St. Cathuarinues. Tue ieadiîîg uicibers af lthe rtew fii are:
Gea. A. Co\. Toroiltô; Warren Y. Saper, OitaNva: WV. E. IL.
Musscy, Torontoa; E. Ù. *rtontas, Toraonto. and Hiot. Lymnan
M. Joues. Torotlo. Tue probability is tit WV. E. H-. Massey
Nvili be presidenl ai lthe coîîîpaîîy. Titere ivili be a getieral head
office iii Torontto, but the îta fctrtgwill bc datte at the
places wvitere îthe preseit plants ai tue differerît finutis of the caent-
Panty are locaîed. The cohtpany will be a joint stock compazti,
%vitit a capital ai six nmillioni dollars, sa tliat lte coudentl will
have amtple capital Lin ils business; Lt lias cast rîaw severai mil-
lions af dollars ta bîîy titese firutîs out. The naine of the newv
cotnpaîy lias ual yet beeti cliasen, but aI once will tîtakec appli-
c..tioti for inîcorporation, citîter by obtaining a provinicial charter,
or by niaiig sptcial applicationt ta the Doinrion Parliamett
for the charter. Titis year lte output of titesc four flrms lias
iŽeett morae tItan 3o.00a wlieels, anîd wvitl stciî excellent planîts
%viii not bc cottîpeiied ta hanve a itew aoe for the îîtantifacîure nf
thîe automoles. The fîrins incutiaicd arc the oîiy ailes %vlio
wec askcd ta deal ii tue niatter, andi t is Ille intentioni of the
Comipaniy ta ciploy lthe sanie iic on cacli staff as a.re now iin
the ciltploy ai the several cortpatiies. The titew cotiîany wvill

aise buiid autocars.

LITERARY NOTES

Fox antd Mellea, ai 49 Taylor street. Sprngfield. Mass..
UJ.S.A., have putî a ttew tîLppie itolder on tlle marlkeî. Sate )f
tue reasotîs wiiy titis "Fo\ " nipple lialder sîîould bc îuscd aire
giveti an a teat bMotter. lthe titie af %iiiclt is "Ten Reasans,"
aund parties itîteresîcd Ln the cuitting ai pipe nipples, eititer
plaini, brass or niclcl-platcd, shouid investigale titis niater.

The Toronto Brlsg7 'Maîufacturing Co. issue a liandsonte
20-page catalogue, beatttifuliy priuîed anîd illustrated, siiovitîg
display stands iii great variety. papier-niache figures. etc. One
ai tîteir speciaities is the manufacture ai brass iîamd raihings far
erigine rmonts. stair rails; aile afi their iatesî conîracîs callcd for

(*a fect of brass railinlg 2!1: inclh dialineter, for îîeV hall ini cx.
itibitioti grotnds. Toronto.

Catalogue NO. 3 of the Toronto Etectrical WVorks Co., Ltd.,
inanuiifacturers of elctrical supplies, lias recched uis. It is
unique in ils construction: pcrforaîed ends Lu the place of biîîd-
iîng ailow the insertion of sne% sltecîs illîîstratiîg tic%% goods
added front tinte t0 tite, and iso tllowv of tlle clroppiiig out oi
îliscarded linces. A glance through li hows lthe differcut lines tîD
wlîich thecy give prolîniucuce. Tiîey mnufacture the "Aniercau
Natciiîat's Tiînc Detector," wîici %voit the only iniedai for ils
class awarcd at the Chicaga \Vorid's Pair. The " Toronto
Time Register " is a licw tinte check, and is of unique contîsruc-
tion, and they dlain that it is the only tilie rcgister which wvl1i
na'. alo% :rrors la crcep in thraugi mnistakes inade by the timte
clerk. A conîpletc lise of cecrical supplies and tools, pole arl
liie fittings, tclegraph instrumnîcts, baitry iitotors, lantîts, caî.d
lips, ciectro-utaigîtets, lightning arrcsters, blow lauîps, long and
chart lirie telephlouies, etc., ail of wlîich are profusely illustrated
ani described. Catalogue sent on) receipt of cnquiry.

'ritc past decaîle lias wvitncssccl a great advaîîcc it the trt ')i
c.;allgue inaliing. particulariy in the mtachinery trades. The
mîodern catalogue iîuuit not oilly bc attraictive, ani this scms
to hanve beenl the sole idiea iii somte reccnt publications, but Lt
mttst abovc ai serve in the best manner possible its prinîary
purpase of furnLshing information. Illustrations nitisî be cîcar.
exmpinations explicit, and ail informaion concisely givcn. The
substantial citaracter of mnost mnachinery deniands similar char-
acter Lu tte nmake-up of the catalogue describing il. BoMli
cktar type, biack ink,% good culs, simplicity Lu composition, aud
first.class pier of good %veighit, ai have a suibtie influcnce iii
ir.tlressing lthe reader wvitiî the idea of thic high quality of the
article descrih)cd. Aut excellent example of gaod catalogue
miaking. Lu which titis is lthe controlling idea. is prcsetited b),
the B. F. Stuirîevant Co. Their publications aire of îwvo classes.
Firsi. those %vhich are îîtrely educattiona.-l Ln their cIiar.,cter,
coînprising treatises on various speciai applications of in,%
blowvers, reprints of lectures oit sitiflar stîbjeets, leaficîs regard-
ing the attendlant adivanL-ages, etc. Second. the regular tradi'
catalogues of the stanidard udimnsions, 63/ Luchtes by 9 incites,
cach devoted te a specifie line of niannifactured goods. Sep-
araie catalogues in the saine ciass bear the sanie cover design,
but are printed and botind in different colors tvitl pt-oper tities.
sa diat titcy may be readîly distingnîshecd. Ail catalogues arc
designated by individuai numnbers, tue iatest beiug No. iio. lThe
tit recent products are iîutueciaîeiy preseuulcd by bulletins

(.iatdby letters), preliîtinary ta the issîtauce of complet-
cutalogues regarditug lthe given machines. Loss of tinte is thecreby
ivoidcd, and the sicw dcsignîs cati be sooner placed befare the
public.

The Journal of the Western Society of Engineers for Julie
citains soute specially intercsîiiîg paliers as "Experituets to
Deteriei the Effecîs of Freezing an Concrete," by W. A.
flodgers, anti lthe " Prcservation of Timiber," b)y S. M. Rowc.

Wcare iii receipt of a copy of the fifth edition of the Side
Ruile, a practicai minai by Cias. N. Pickworth. Whi. Se..
%vhich is a valuable aid ta lthe use of this neccssary instrument

Tîte Ilidicator 1Ila.ndbook is a pracîical mainalt for crngi-
mcers. by Cias. N. Pickwortit, editor of The Mechanical %Vorld.
Titis book contains chapters devoted to the caonstrutiaon of the
intuicator. errors of lthe indicator, attachmeutit of the indicator
irtdicator rcduicing geair, lise antd cire of tue indicator.

Tue tewi Caîtadian scitool soutgs have been composed for
scitool celebrations by j. 'M. 1Harper, Pli.D.. for *iany years
rector oi the Boys' Higi Scitool, Queblec. They arc " Hail ta
the T.iattd." dedicated ta Sir Wilfrid Laurier. and " Our Flag

and Emnpire," dedicated ta G. W. Ross, LL.D. Tite mnusic is
by F. C. Robinson and Il. O'Conînor Buddett.

A featurc of thie National Export Expositiait at Pitiladel-
pitia wvill bc an exitibit by the International Carrespandence
Scitools. Scranttoit. Pa., ilhusîrating tîteir method of îeaciting by
mtail. TIte botind volunmes of tiir instructiont and qutestian
maers, as iveil as work clone by sîtidents, inciding nuimerous

cirawing plates, wviii be shitovn.
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TUE YANKEE DRILL GRINDER.

Can't Grind \Vràhg." This suggestive hicading lias becu

used by the inanufacturers o! the Yankee Drill Grinder, wvithi grcat succcss. As everyonc knows that a twist drill badly
ground wvill not bore truc, rior îvill it bore a liole the exact size

PATIO NOV. 16. 1889.

oi drill, it gocs %vithout Saying that a grindcr wiich does grilud

riglht is a great addition to any machine shop. Thc illustration
printcd hiercwvith gives a good idea o! the style of the machine.

The Fairbanks Co. of Montrcal is sales agent for Canlada Of
this machine.

lIOUGhS EXTRA IIEAVY COMBINATION PIPE VISE.

This conibination vise is o! inestimable value to engincers iii

niills, mining plants, steamboats. or to plunîbers requiring a1

licavy vise. The makers claim that the castings used are of the
highiest grade, careful sciection and the"proper and intelligent
rnixing of the comipanient materials. ail tcnding to great strengtli.
The workmanshilp is of the vcry bcst. The stecl jaws firnily
wclded and finely teiiipcrd; the wlole vise scientifically pro-

portioncd for strengili and durability as well as convenience in
use', and have no parts to get out o! order. The particular viic
illustratcd [s ailso fitcd witli réversible pipe javs, giving prac-

tically two sets o! jaws, as thcy can be turned end, for end.
\Vidth o! filing or plain jaws 4 inchcs; weighit, 63 lbs. Swivel
base, allowing the operator to work in any position, holds pipe
front !4a to 2 incites, the larger vise holding 14 t0 3 inchcs. Thcy
also mnake a stationary base vise; caPacitY Y2a tO 4 inches.

The Hollands Malznufa-cturing Co., of Erie, Pa., is not only
vise manufacturer, but in thecir conîpletc cataIogue show planer
clîucks ranging from 6 inichcs t0 30 inches capacity, " Acrnc'

pipe tongs, Triiuîo & Stilison wrenchcs, rollkr and thrcc-whicel
pipe cutters, cutter îvhecls, pipe stocks and dies, also ratchet
screw cutting stocks.

RAILWAY ENGINEERING.

Biggar, Samnucl & Co.,
Gentlemien-! reccived the copy of <' Railway Engineering,"

by Prof. Smnith, and while I îvas very plcased wvith the articles as
tliey appeared i the " Canadian Engincer," I arn more plcased
ivitit then i n book forni. 1 have rend the book wvith interest,

and often find it uscful for refcrence, althongh I ar nfot engaged
in railroad work now. Wishing you sncccss, 1 reniain, yoitrs
truly, F. W. SALMON4.

Burlington, Iowa, August 6th.

E. F. Mîinroe is building the ncew tOWn hall hli Windsor,
N.S., nt $8,286.

Mancdonald Mantifacturing Co., Stratford, Ont., is about to
greatly eloarge its prernîses.

Jos. Orr, Stratford, Ont., furniture manufacturer, is iii-
stalling a ncew Leonard engine.

J. S. Ilogg is niow mnlanufacturilng jicat on1 the paltcllteil
compression systein ncar Gaît, Ont.

\Vorknxan & WVard, London, Ont., iron foutidcrs and agri-
cultural imiplenient builders, are abolit to build new buildings.

Crescenit Mill and Tiniber Co., London, Ont., is nowv coin-
pleting its new factory, whicli [s alinost ready for the rnachinery.

W. WV. Ogilvie will establisli a 2,ooo barrel mill and an
elevator of Soo,ooo bushels capacity at Fort William, Ont.,
shortly.

R. S. Portuo-is, Stratford, Ont., is starting np a furnitiurc
!actory for export trade in buildings fornuerly occupied by John
Beccker.

f V. Partlo & Son are equipping the King mili nt Ingersoîl.
Onit., as ani oatmical mili, and will put in nic% niachinlery, iniclild-
ing steni plant.

The Toronto Cold Storage Co., Ltd., now lias its plant iii
operation. The cnpacily is 8o tous per 24 hours, and is operated
b3- a 15o hl.p. eniginle.

J. W. and J. B. MeMc,\antis, «Mtemnramcook, N.B., have a con-
tract for Provincial Governient on Tobique Narrows bridge
etubstructurc, and two 'highway roads.

WVillis Chipmian, who v.as the engineer for the Petrolia
waterworks systeni, nowv lias a similar position for the town oi
St. Mary's, wliere a $msoooo system is being put in.

J. \V. \Valters lias started a machine and blacksuîith shop)
in Dawson City, Yukon, and is going to turn out crngines.
boilers and nîining machinery. During a recent visit to Mont-
rcal he bouglht supplies amounting to $3oooo.

The shareholders of the Hamilton Stecl & Iron Comnpany
have elected the following officcrs and directors: A. T. WVood,
M.P., prcsident; C. E. Doolittle, vice-president; A. E. Carpen-
ter, C. S. Wilcox, John M eA. M. Wilcox and WVm. Southani.
Robert Hlobson is secretary.

The Niussey-Harris Company is complcting plans for the
erection o! a fine club house and library for the use o! their
einployees on the north sidc o! King strect, opposite thtir
premises ini Toronto. The building, wvhicli will probably cost
front $So,ooo t0 $75.000, uvill include baths, reading roon,
library and social roonis, %vith a fine hall for public recitals.

Daniel and Ira Jacobs o! Winona, Ont., narrowly cscaped
dcath, near Basingstokc, Ont., by the explosion of a traction
boiler. The îwater tank, became dctachcd from the engine, and the
Jacobs steppcd dowvn on the rond to connccî theni. A fewv
seconds Inter the boiler exploded, and scatcred sections o! the
enlgine over the countryside; but, rathier strangely, the Jacobs
\vcre not hurt it the slightest.

The Carter-Crumie Company, check book nianufacturers.
Niagara l'aIls, N.Y., lias becn rcorganized îvith a capital stock
o! $a-,ooo,ooo. The ncw directors are: WV. Caryl Ely of B3uffalo,
president of the International Traction Company; J. L. 'Mor-
risoni, S. J. Moore, W. E. 1-. Massey, president o! the Massey-
Harris Company o! Toronto; J. W. Flavelle, president o! the
National Trust Company of Toronto, and Robert Kilgour,
Toronto. S. J. 'Moore will be general manager.

Thei Fairbanks Company of Montreal bas just furnished the
Ontario Rolling Milîs Co., o! Hamilton, wîitli an improved
furnace charging scaies o! the suspension pattern. In ibis scale
ail the levers supporting the Joad are over licad, thus lcaving
al tlie working parts frec for inspection, and making themn ail
the more durable. The scale bas six beanis to indicate the
varions rcqnircd amounts of different. material nccessary for the
proper composition o! the product o! the furnace. The scale is
built o! steel and iron througbozt.
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Tite incoîiie front WVoodstock's %vaterworks tItis ycar
arnloutîts te $9.200.

A $j,,0 waîtcrvorks by-law wilI be subiuitted to te rate-
pa.yers o! Medicine Ilat.

J. B3. aîîd J. W. McMantis are te build the l3ursit Clnreli,
N.BI., whîarf at $13,000.

Tite Hlamilton, Oîît., Bridge Co., is te bîiild lthe Applont.
Onî., bridge; price, $2.560.

Rý. Graint, coîtîractor, Torontto, is building ltue waterworks
d:uul, London, Ont., at $.u4o,ooo.

limter Bros., Kiîîcardiiie, .)nl., have finislied lthe bridge
oIer lthe Granîd River at Elora, Omtt.

Caînpbell Reecs, Motralias bouglit a comtroiliîîg iii-
wrcst iii thc Canadian Locomotive %works at KCingstoni, (.~îî

l'le buîsinuess o! He TLiiigley & Sîc.warî \l:înîtfacîuriiîg Co..
Torontto, rubber staînps, dies, etc., lias becît bougghî by B3ernuard
Cairîts.

WVillis Chîipotait, C.E., is suipcrintending tlie construction -i!
%,.v.tervorks for St. Mary's, Ont., for whiclit he cotincil recentîy
appropriated $23.030.

Leanui)iiigtoîî. Otît., lias a lax rate titis year oi 15 inilîs. Tite
towîi owils the venter anîd gas plants, and thti profits front tîtese
pernmit o! titis hon' rate.

C. W. Cadvcii, o! the Cadwell Silex Stoîte Co., lias bcit
aç.pointed by thic Ainhersîbtîrg, Oîît., Qtiarry Co. to take chtarge
of tue whlole qtuarryv output.

Tite Goîdic-Mý\cCuillocli Co. litas reccintly beeii given ant ordec
i.,r $4.00 %vorth o! sugar mnaking niachinery by a conîpany doing
btiness iii tîte City o! Mlexico.

Tite contract for suippiy o! Iiiîntber anîd tiatiler for lthe cou-
struction of tHie Domnion Trou and Stecl Co.'s works :ît

Sydney, C. B., lias been awardcd t0 A. F. Bury Austin, 'Montrent.
*rte Montrcal Rollintg Nlills Co., lias, sccutred a site cent-

prisiîîg abot sixteen acres front lthe Domintion Troiu anîd Steel
Ccitnpaîiy, tîcar lte soutliern bouiidary o! titeir %vorks at Sydniey.
.Cape Breton.

McMatîius andc Lowe, conîractors, o! H-alifax, N.S.. have
the contract for tîte foundations o! the wvorks of tue Domiiîon
It'on aîîd Steel Co. at Sydney, C.B., tîte price being $u5u,ooo).
.Tvo years \vill bc required to comple the plant.

Tite drihiing o! artesian wells for the WVaterloo, Ont., tvater-
.tvorks by Leaper l3ros., o! Hawkesvile, Ont., lias been suic-
,cessitit, as itot onîy is the flow abuîîdaîîî, btit the water is o! c>:-
ceihent quaiity. Titc stîppiy front tlîc îîree weiis stitik wili be
in the îîeigliboriîood O! 750,000 gallotîs iîî 24 itour-s, at lcast five
limles tue quantity constimed at tue prescrit tinte.

Tte Trent \'alley Peat Fuel Co., Pcterboroughî, Ont., lias
îîlaccd an order with the F. D. Cutuîmer & Son Co., Clevcland,
O., for a Cuutînuer Dryer. Tite dryer wiil be used for drying ,
tient prcparatory for pressing mbt briquettes. Tite dryer %vill
have capacity for cvaporating 2¼/ toits of water lioîrly froin the
'V'et peai, witiclt \ould give about 6o tons o! dried peat per day
0i 24 liotîrs.

A propitet is not witltout lionor, etc. Tite apiiorismi woul
scem te appîy to City Enginicer Jones, who visitcd London, by
in~vitation, a Short limite ago, te advise tîte aldermen liow t0 stop
damnage frotn flood in WVest London, whlilc Brantford city
council consulîs a Hamiltont euîginecr to devise means te prevent
Wecst Brantford froin being floodcd.-Brantford Expositor.

Tite Alberta Railivay and Coal Co., Letltbridge, N.WV.T..
has ordercd two i5o li.p. Mumford inproved boilers front tic
Robb Engineerinîg Co. Tt lias lîad thîrce o! tîtein iii use for
alcit a ycar, and titis order speaks wvell for tîte satisfaction they
have given. Tite makecrs o! tiiese boilers dlaim îhcy are more
efficient titan any othe type in use, wvhite they cost lcss chan a
wvatcr tube boiler.

Tite Haxuîilton Bridge Works Company is ruslicd %Vitli
orders. and is said t0 have wvork- enougli ahîead for eightecci y
ttottis te coule. Its prentises are too liiîitcd t0 permit of in-
ci(.asing ils facilities on thlt site now occupied, but ncgotiations
arc procecding tiarougli R. 'Mackay, for a five-acre site in lte
ttc,rtiucasteruî part o! H-amiton, Omît., wvhere a considerabie
extenisioni o! the %vorks %votild be mnade.

Tite Revelstokc, B.C., counicil lias appointcd S. L. Saunil-
ers claie! of the fire brigade nt a silary of $80i pcr inontit or the
balance of 1899. Tite couîîcil wiII cstablislî ait eiectric tire
.il.trnî systeni at ant cstiînatcd cost of $Goo.

F-rederic Duclos, pinier, 78ai I nspecter streel, Mlontîrent,
lias assigned at lthe inîstance of the Star Trout Comnpany, tvitlî
linbilitics of about $25.000. Tite chie! crcditors arc: Dante F.
Ducelos, $9),ooo; Royal Inîstitutionî for the Advanccmcent of Learii-
ing, Ilnortgage, $8,700; WValter Anîdrews, tnortgagc, $3.300; 1).
Nicholson & CO.. $1,333; Star Trou Co., $859; A. Prudhîomme et
Frere, $6t4; T. Il. Gouîlet, $520; Clias. Dcpocas, $600; J.
Douglas, $500; S. A. Piîiliips. iiiorîg.agc, $1,250.

TIi. leMaritinie Stove Foîîmîdry Association %vas iii sessiona
car]>- in Atigust iii St. Johin, N.B3. Halifax, Yarmîouth, ?.Ionc-
toit, Sackville, Ainiîcrst and St. Jolin makcrs wvcre present. A
satisfactory a.grcicticn as to priccs of liollowv warc wvas recchcd.
Tt was detcrincîel to increase te price of repair castings to si-%
cents per potind anîd to imîcrcasc the pricc of stovcs and otiier
folîndrY products five pcr cent., the change to cake effect nt oîîce.
A resolitioui tas adopîcd urgiiug rctailcrs to forni local asso-
ciation teOovcrcomnc the evil of price culting.

T'le I loep)fmîer Refining Comupany, Ltd., H-amtilton, Ont..
lias bec', granîcd icîîcrs of incorporation. Carl Iloepfnier, of

Frankfrî-on-lîe-? tain rmnany, cloctor o! pliliosopihy, is at the
iiead of tîte immîlraking. Tite conpny purposc Il to titnle
snielt, refine, inantufact ure and sell zinc, iead, copper, nickel and
otîter mietals." Tite sîtare capital o! tte cornpany is placed at
$Goo,ooo. Tite provisionai :iircecors are Messrs. Carl Hoepfncr,
David Maclaren, Ottawa; Andrew T. Wood, Johin M. Gibson.
Johin Moodie and Jolin Patterson, Hamilton, amîd Nathaniel
Dyinent, o! Barrie.

Tite lMcEaiciren 1-caîing and Ventiiating Co. liad al vert~
protient cxitibit o! thecir fants, blowcrs and valves at tue
Toronto Exfîibiiomî. Onec fenture was a handl(sontcely decorated
2.t.inchi fant iii Operatiomi. Tiîcrewas a stock o! blowers ranging
front 30 iiciies te 90 inches iii diaincter; a boler leed ptnîp.
and samuples of th firi's new back pressure valve. rangingz
fromnt - inclues to 6 incItes. and %whichl cari bc uised on citlicr
hiorizonital or vertical pipe. Tite ftri's htot tvaîtcr icr Il Little
Wonider." wvas also shotvn in the stove building. Tihis ftrrni lias
the~ contract for the lieaîing and ventilating plant of Prince of
XV.-ices College at Ciîariottetovn, and tue P.E.I. itospital of the
saine city. Tite ço-inch steel-plated fait shown ait the Exhibition
lias beeen soid to the Granby Rubber Co.. to be uiscu for clrying
rtibbcr.

c5tric PTashes.

D. F. Wiîiddcîî lias bouglit out lthe Antigonisît, N.S., dlec-
tric liih works.

Tite Kay Eiecîric Motor Comnpany lias assigned to Shert
Middleîon, Hlamilton.

At a reccnt directors' meeting the Royal Electric Co. de-
clarcd a quarteriy dividend Of 2 per cent.

Thte cecric liglit buildinîg at Woifviiie, N.S.. wiîicli was
dcstroycd by fire a short time ago, wvill bc rebuiît at once.

A project to put iii an eiectric sîreet railway %vill probabiy
corne before tue Chîatham, Ont., cotincil in the tint- future.

Tite electric plant at Petty Harbor, NfId., is now tunder
ccnstruction. A licad of --me feet is bcing mnade availabie.

Tite Rossland Sentinel lias installcd in ils primîtimg cstab-
iisiîment one of tite Royal Electric Co.'s S.K.C. two-pliase
inotors te drive the presses.

A project is mooted to connect the varions smnall towns along
the Rideau canal and lakes by means of a trolley Une. A vcry
la~rge wvater pover is available at Joncs' Falls, Ont.

Frenycar and Hatmcyer of the Westinghiouse Electric Co..
Buffalo, and E. Baxter. Fort Erie, Ont., propose to buiid ait
electric line from Fort Erie te Chippewa, Ont.

Tt is said ilhat the Royal Electric Co., of Toronto, lias inade
application for a franchise for an cîectric railway bcîwcen Barrie
-ind Allanidale, a distance of abouit a nîi!e.
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T. W. Clark, Britigcwattr, N.S., lias the contract for con-
structing a Ipowcr bouse, %vlicel pit, coniduit and tail race aI
Milton, N.S., for Liverîîool's ceccric higlît Systcîîî, at $2,750.

Thle several conipanies iliat coîttral the pull) îiills, the dclc-
tric planît and witcr muains, the carbide and iroli works at Sault
Ste. Marie, Ont., have been consohiclatecl an<l cafitalized at

$6.ooo,Ooo.
It is stated that Uic two cîccîrie caiipanies of St. Htyacinthe'~,

Que., iiîay soon pass into tlîc lands of IN. Dubrocard, Lyouîs.
France. It is said i tat the price ta bc paid is iii tic vicIiy
Of $175,000.

Thie naine of thie Cataract Power Comîpany of laiiiiltoii
h.%s been changeci 10 tle Hamilton Elcîric Liglît &z Cataract
Power Coipiny. andthelî capital is pernîittedti beli increased
froni $250,000 ta $3.750.030.

An action for $io,oao lainiagcs lias been eîitcrcd against tlie
Royal Elcîric Conmpany by J. Cyr, fatiier of the boy wlîo %vas
killei ami St. Louis strcet, M%-ontreal, a few wecks ago while
tryiîîg ta catch a bird ami the braîîcl of a trce.

We untierstanti that lte Cleve'.anid Sceti Co., Pictomi, Onît..
lias placcd au order %vitli the Royal Electrie Ca. for a coînpletr
electric liglîtiîîg plant for its wvarcliause. Tlîe dlynmao is of 200
iiglît capacily, andt about 1oo Iiglits vLc.up.

l'he city of Hamnilton liaus recciveti $3,789.55 in strct rait-
n'a> perceuitage for tlîe last tliree mtonths. The city of Toronito
lias recciveti $12-721.03 ftOnI the saiine source for tîle iiîon:h of
Jîîly alone. The city o! Lonîdon lias just paiti ont $3,400 for
miitia expenses on street railwvay accoîînt.-Loîidaî Ativcrtiser.

J. C. Clark, Ayr, Ont., is pt mîoting an elecirie riilway
iraîn Berlin ta Part Dover, Ont. No bonîus is askcd, only the
right o! wvay tlirougli the towns. The roand startimîg froin Bcrli:î
is ta pass througli Wa.terloo, A\yr, Paris, B3rantford, Boston.
WVatcrford andt Siîîîcoe. ta its tcrmnuts at Port Dao'cr.

A number of the electrical nien enîployeti by the Electric
>' Liglît & Power Comîpany andt Bell Telephoîte Comipany 'net

at the Victoria Hotel, Hanmiltonî, Ont., asîd discussei the adI-
viFability of forming a local brandi of the Internationîal lIc-
trical Association. Anoilier meeting will bc lield sliortly, Mien
tlmc elcctrical %vorkcrs, incluidmg lincinen, etc., niay organize.

The Centîral Mantîlacturing Co., Chiattanooga, Tenuî., lias
furnislieti naterials for tîle powcer plant at Ogdcn. Utahi, U.S..
andi tîe plant of ilie Telluride Power Co., Sait Lake City.
II.S. Thc Central MNanuifacturimig Ca. nakes a spccialuy of
yellow pine cross-arnus, oal, andi loctust instlatars, pins anti
brackets.

The Renlrcw Electric Liglit Comîpany is being orgaiiized
Nvil a propaseti Capital of $5o,oao, o! wliiclî about anc-uial! lia.,
hbem alrcady subscribed. The necu' conipany Nvill eîîîbrace at
lenst ane of th cexisting electrie ligliting companies, and will
undentake ta supply powver as wcll as lighut. It is an aîîtcomîc
af tlîc dcvclopnîent af tlîe watcr powver of the Bonncclicre river.
nt Retulrcw.

Thas. Vaughan, a yoting nman enîployed in the Royal Elc-
tric Co.'s îvorks, Montrent, wvas scriously injureti, Auguést 30tli.

ivas xvorking at anc ai tlie dynamos, anti turneti thie îvraig
switeli, ivith the result that hie rcceit'ed a current o! 10,000 volts.
Hc felI unconscious, but wlien taken ta the liospital reviveti,
and is recavening.

Users o! clectric liglîts in Parrsboro, N.S., pay 19 cenîts for
ta, anti 30 cents for 16 candle power, Nvitlî an ail niglit service.
Until lately, aluiotugli the streets are wvell ligliteti titli 28 are
lights. enougli profit %vas matie out1 ai tle incandescent servicces
at the prices chargeti ta pay for the street liglîting, whiclî ini
îuîany îoîvns wvotld cost bctwveen twao andti lrce tîtousanti
dollars.

At a recent ineeting of tc directars of the Lachiine Raprds
Ilytraulic anti Landi Company the stalcînent of tlîe canipany's
business for the hall year ending .Jmnc 30 wvas ver>' satislactory.
sliowing a gain o! a hundreti pet cent. aver the correspondîng
pcriod hast year. Tlîc directors ticclareti a lialf-yearly dividenti
Of 2 per cent, on the paiti-up Stock ai $1,25ooao. This divi-
denti was carned alter paying 6 pet cent. interest on $6o0,oow
worth ai biontis. It tvas also statet lat: W. Davis & Son, caoi-
tractors, haid been paid in full; anti that satisfactory pragress
tvas being nmade at the new wvarks.

TV 'liIatîilîanot street railway lias beeîî taken over b), a
syndicale rcprcscnting tic Catarict Powcer Co., coînîîosed of
lion. J. M.. Gibsoîî, J. Dickcensoîî, J. Moodie, H-amîiltonî, and
J. A. Kaîîîîncrcr, Torontîo.

l'le Aptiis Vener Comnpany, Albert, N.B., lias placei n
order wvitli thc Royal Ekectric Co. for a coiuplete clcîric VI
Iighuting plant for ils works, tic plant to bc in opcration wiuliin
fc-ur wceks of date of order.

V,. Beninett I3ros., wlîo own anti operate a flotir mili at tic
corner of Parke anti Market strects, -lainiltop, Ont., arc in-
sialling in thicir prcmniscs a 40 11-1p. S.Ki.C. motor to drive tlicir
iiîjll. power bcing suîpplieti by tic Cataract Power Co.

I/ The Willsoîî Carbide Works Co. lias ordcrs muchi in exccss
of its cipacity. Wlicn the tie% wvorks at Ottawa are compîcci
t1lc Company expects ta bc better auble to keep up %vith this
cinorniiots andi growing denianti for calcium ca-rbide.

Work lias beeli begun on tic clevclopiiient of the
Sliawenegan Wntaer anti Povcr Co.'s plant at Sliawenegan
Falls, Quiebcc, anti is being pushcd niglit anti day. The Royal
Electric Co. lias instalîcti for Uic contractors one of their 15-
liglit T.1-. arc machines anti lanîps, lighiting tlîc cntirc %wark.

The Hamîiltonî scrcwe works of the city of Hlamilton are
atiother of tlîc converts to clectric powcr, having sliit down
their steain planît, and arc nowi bcing supplieci witlî Ipowcr froin
the %vires of the Cat.aract Power Co. Tlîe Royal Electric Co..
of 'M\ontrcal, is installing9 a 40 11.P. S.K.C. two-p.,a.sc niator.
Thîis addts aîîather sinokcless cliiney to the nîany now in
Iluiiltoîî.

Hecnry T. Duck, Toronto, of the Enigineering Coîîtract
Comîpany of Nciv York, lias jîîst been awardcti a cometc by
tlic Caiadiant Elcîric Liglit Company of Quebec for a largc
concrete dam, withi sluiccway anti bulkhicads, the fouiations oi
power liousc, supports for flunie pipcs, tail race, etc., at the
Cliaudiere rails. Tlic contracts for the pover bouse, thc
liydrantlic and electrie niacbinery andtie ti ransnmission i ne wvill
be nwardcd in a short tiune, anti it is expected tliat the coin-
pr.ny wvill have power to dispose u! ini this City wiîbin soie ilime
nîonths. T. Pringle & Son, of Montrcal, arc tic cîîgiuîeers iii
charge.

Liverpool. N.S., is installing a compicte clectrie plant 1<'
fui nislî arc anti incandescent liglîts for thc streets, andi incan-
ticscent Iiglits for intioor use. Tîxe by-law .vas vateti on soiuu--
tinle ago. anti an ortier lias bccn giv'en ta the Royal Elcctric
Co. for a conîplete electrical equipment, consisting of one 75
kz.w. S.K.C. two-pliase alternating currcnt generator, vithi ex-
citer anti switchbeard conipletc, also a camplete switcliboar z
and rcgulating apparatus for tWellty-fiVe 2,000 C.P. enClosCetiV altcrnatiîîg arc lanîps for the strcts, as well as the îieccssary

V'traîîsforuîîcrs andi iaterials for installing 2.000 incandescent
lauîîps, the %v'liolc plant to bc in operation witliin six wvcks.

Contracts have been let for the construction of a building
to be teniporarily occupiecl by lthe Edgcrtoni Storage Battery
Comipany, H-anmilton, Ont. The building will bc 75 by 125 fect,
onc story hîigh. As soon as the building is in running shape
atiother building wvill bc ercctcti for a nmain fac*:ary, and this one
%viii be tiscd as a storcliotse. It is saidtie UCcompany wvill
slîortly bc capitalizcti at about haîf a million dollars, anti has
work naw alicati suflicient t0 guarantee its succcss. It is tlie
intention of tlîe company ta use the Hamilton wvorks for ils
export businîess. Thie zinc thaI wvili be tised ini te conîstructionî
of tîte batteries will be supplicti by te Hocpfncr Reflnincg

<Company.

The ncw steani plant powcr liausc of the 'Metropolitaii
Street Railvay Ca. nt Bond Lake, lias becn cquipped b, Uic
Goldie & NfcCtillocli Co., of Gaît. TMite are two cross coni-
pounti condensing WbVcclock engines, 17V2 inclies anti 32 inclIeS
bv 42 inclies, and supplying s,aao li.p. The fiy-wlicels are 18
fcct diamictcr and 44 inclies face. There is a battery of four
boiers, ecdi 73 inebes dianieter andi 16 lect long. The cc-
trical equipaient is of tic Westinghîouse type, the order liaving
bccn placeti witli IV. A. Johnson, untier wvlîose superixitentience
the plant %vas installeti. There are two 275 k.w. generators ai
Bond Lake, andi twa :25o k.w. generators at tlîe sub-station at
York Milîs. The planît is arranged Sa that alternating andi
dlirect current can be used interclîangcably.
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One miait %vas imstnitly killed and asio*iter seriotsly injurcd
1-Y comling iii contact wvitlt a live cectric %vire ai Shterbr-voke.
Q.uîe., Atîgusi 26t. lokBelot, whase hinte is near W.'ater-
lmn, Que.. %vas killcd, aîîd Siîteomu Roy, of Sherbrooke. seri-
o'iffly iîîjared. Tltey wcrec iiith icuiiploy of tîte Gas aid %%'.ler
Comtpanyv. anda iad betil inistrated ta rcmttove a certaini arc lnp
\at ltavitîg a1 crank to Ille widlass by wltici the lanlîis are
Iu'wvvreal. Roy taok lîold of the cable wltieî rnis uap te pale.
r' 'tIl ta wltiel tîte laip is stlslmeiidedc. Iln lowverimig thle lai in
tlîis way lite pullea l tiis tvire ta aie sade, anmd it caille Ili contact

-itl the dleciric liglit %vire above. Wluet lie fuît the sltoek
hît' siouîtcd ta h3enoit ta cat te %vire. Tite latter setzed lus pliers
iti one liaîid antd %vitl tîte allier grasped the de.tdly %vire above
Ilie place xvliure Roy lield it. Tite resatit %vas thai the futil cur-
t. ut oi z,000 volts passedil tîrotigli l3eiuoit. anud Roy. %vlio lield
the %vire lower dotui. %ias rulievecl aîîd fel ta tîte grautnd tit-
eontscious. liut alive. Buttait %vas deaid before lielp rcacltcd hit.
Rov will rtcaver.

J awac IJVicers.
Tite C.A.R. trniti beiweeit l otra anci Ottaiva. Ont..

jutniped the traek Atgtst gui anîd seven persons. iteltding the
e:tgitter, %vcru Lilled.

Two locomtives for Ilte Quebue & Central Railwuay arc
l'tglutiit n1t tue Kisigs'.os L.ocouiotivr \Varks. Tite boiler,

for ultese two %vere testced rtccttudv.

Ttelia -tîll City Coatteil lias ulccided ta give Hi. J. ilceainer
a $3o.ooo boîtis :owarls thte cectian ai r:tiluvay s!uaps, etc.. ini
Puhll. A by-law% will bc suinittcd ta tilt peopile.

C. R Reid iq buiiling the stationis ai t ie Coàsi Railway.
N.S.. rat Lower East Puibiico. 'Nond' Harbor, Upper Woodl's
Ilarbar. Slîag Ilirbar. and Barringloi Pas5age.

In aniciipationi of ait extraordiniari3 large graini crop ii
the Nortlu-West and 'Mainitoba. tic C.P.R. lias tItis sensou
:a<dd 2.oo box. cars, uuakiuug 6.500 availabie for htattdiig the
lircsent crop.

E. l3crrymnii. C.E.. lis camplcied te exploration sarvey
ni the Atlatic &Lk Stîpecrior Railway Comnuaiy. b)cIîccn1
l'art Daniel attd Gaspe Basin. Tite riilv. wiil rencli Gaspr
Ibisizi bY ilme Valley of flic York river.

A* ien stationt bauildinîg aa Rat Portage. nild a twcîttvst.-ll
r,).indlioiise xvitît ttîrtiahlr. for tc Catadiati Paicifie Railway. ta.
-etlicr tvitl rock excavation icur extensioni of tracks ta coin-

u'amiir's yards at Rat Portage. îs nom: goang ont.
It i !:aid thai aiter itinv itiamitîts of surveyitni. and tit cex.

1'-Ciiilitlire ai nîuîcî noncy. tilt C.P.R. engincers )lave at last
discavercd a leasýiblc roilte for a railway over tic divide bc-
tivern tuc l'cttlc and Okaruagaut River yalicys. and ta the soutil
<id Camp McKinniey.

%Vmt. Nlickenrzie lias clos:cd conîract, iii fîve-iiiilc -ections
i-î the Rainy River railivayt ivitli John C O'Ncill. oii Kettipt-
'aille; Johnt R. Turnbuil. Winînipeg: McGillivray anîd Gîcesoti.
If ugh Matn. anîd Luke Mad;gatt. aggregating fiuty-ftve muiles
wo bu finislied beiorc winter sets in. John R. Tuarntul ak-o
:cecived a contract for buildig aIl bridges aîîd trestles bc-
uween SinIy and Fort Wiliam.

Notice is liecby given thnt ni% applic-at wviii bc tuande in
site Parlianient. cf Catada. nt tîte îiext session. fnr an racI ta

imicorîmorate a canîpany tîndcr tie nine o! tic Detsclir Kînt
deik Gescll1zchit. ta cansumt a r.tilivzav iront Datv.on City~ iu
t'te Vuiko Tcrriiory. aloiig flautarura Creek and -tcros% tilt
loie îi' Donitiiion Crcclk. covering a distanîce cf abonut flftY-

fvc miiler. wviiU powvcr to baîîld branch lincs, e.

A hiorse and carnaige: coniaining five p.assemîgcrs made a
triai trip across tile uîcuv Victoria Jubislce bridge laisi mtontît
irom tlie Manîrcal side, and rcturncd. Tite occupiants (if the
carrnge wcrc G. B. Reeve, gencral trame nimanager; F. Hi.
McGuigaît, gencral superintcîideiî:; J. M. licrbert, suiperin-
tendent ai the eastern div-ision: R. P. Dalton, suîcrinteiludcnt
<.; Montreal terminal, and F. 1-. NMcGtiigan. son -s! te gcncral
'ilpcrititcndcnt.

Tite iaînanoîla new round house of the Grand Trunk
Railroad at Sarntia lins beeun tturncd over to the cc>ntpaniy. XI
is oile of tlte finest of the kind on tlîc Grand Tratiîk S3'sttein5

Tite round-bouise. which is situatcd ablout a hall mile wcst or
the dupai, is btîilî o! whîite brick, wiith salle faundation and
gravel roof. Tite total lcngtlb is abOuit 760 feet, the detII 76
feet, anîd thte lieiglit 2o fe. Tlîcrc are ,3o engine stalls, cadli
acconmadntîng one locomioive. 'l'le foundatian of iliese
smals is conîposed of four feet o! brick, and two fect o!
cernent. They have becti tlaoronghly tcsted and have proved
entirely satisfactory ta ithe conipany's inispc:or. li addition
to tie routid-lîouse proper. thurc lias been constructcd an ocilice
aîid ilachine shop building. 56 feî bY 32 fcet, and a 70-100t
turnable.

J\4T~Ig JV1lers.
A single crystal, wcigbing over hall a ton, wvas taken irom

the Tctt Bros'. mica minc, near Wcstport, Ont., rcecciiîly.
T. B. Caldwell lias sold his irait mine ai Calabagie, on tlie

K. & P. railway, to the Hamilton Steel & Iran Co., 1Liiîed,
Hiamilton.

Gecorge E. Vickers. vice-president and manager of ttt%
C.ndian-Aiieric.tii Qil and Natural Gas Co.. is boriîîg for ail
uîcar Belleville, Ont.

Natural gag lias beemi discovercd at Çlarkson, betiween
Toronto and Onkville, Ont. But as ycî lte quantity avaitabie
lias not been det:erminied.

Thc Britishi Columbia Souilentillue, Ltd., operaîing tîte
Gcrtrude mine in Rossland, B.C., lias ordercd a cainplcte
lighing plantî front the Royal 1-lcirie Go.

A ricli find of free gold is reported as liaving been mwade
ncar\%abigoan. Ont.. tiorîli of Diziorie. in tic neiglibarhood

ai Lake Minnistuttle, by Jas. Bouston, a prospeciar.
Nichais & Son, of New York. have seired ain option on

tic G,,2orge '%cllraitt irait niniing property an the fourth
concession of Darlinîg, Laniark Counity, Ont., and ivill dcvclop
il in the nexti few nionîlîs.

It is rcîîorted tîtat a large vein of copper lias fiecuî dis-
covercd, cxteîîding fraont Whiîte Horse Rapids, on the Yukon.
ta a point oit tle Dalton trail forîy miles front tic Lytn
c:anal. i is said ta bc c.Ncecdingly rida.

Near Cascade, un UIc Coluinibia and Western railroad.
wlîicli tlîc Caîtadian Pacifie is building: front Rossiand int the
Bonndfary Crcck district. NIcKýcnzic & Matn, cantractors,
limvt di.seovert<l are. raîniîîsg lîigli in copper, gald and silver.
Assayq lian'e slîown as luigi as $50o ta the ton.

Tite Colerainc Chrome Nfining Comnpany lias beu incor-
perntcdl witbi an -iitlioTized capital of $300.000. and licad-

qurrursaiMamtreil. Thc incarporators arc: Hiîsoîî and
Fergiuon. brokers: R. Wilson-Smnitl. lon. A. A. Tliibaudeau.
W. E. 1linhmlart andl Honore Favreau, 'Mantrcal. anîd Hait.
A\. Dcsjairdiîts. 'Maisaotteuvc.

Peaul Jolîîîsoî. ALE.. a graduate of tlie Royal Tecîtîtical
ffigli Schiool and M.\ining Academny. a! Stockhîolm, Svedcn.
i% ta supcrinteîîd tîte biuilding n! the srneltcr of tic Briti
Coluîmbia Copier Sr.icliiiîg Co.. ai Grcinco. iB.C.. tî')rttia:ç
witlî John N..rhorit, of the Union Trait Iorksç. San Francisco.
whlicli company lias tic contraci for the irait îvork.

Tite Sultaîta minr~. Likec of ilt Woods, lias bccn sald by
J.F Caldwell, the sole owncr. ta an Engiish company for

$7s0.000. Tlîc mine caanipri5cs about 70 acrcs. wçitl a venti
.%botit 3o feet wvide an the surface. and ruiing about $7 ta tîte
toit in gold. lis grass output for îîriee years, witl a len-stanîp)
miii. avcraging $3.000 lier xwcek, and witli tic lt iittystarmp
nillii put iii last faîl thte carniiîgs have bec-ý ai the rate oi
$iSu,ooo lier year.

Jantes P. Hawley. F.G.S., gcolagist ta tîte Gavcrnmecnt of
Ncwioundland, lias reccntly prcscnted an Oficial repart Oun
Ille tincral exilons a! the colany front i8SS ta :SgS, indlu-

sit, wiicli will shmortly bc piiblislied. In rega rd ta tlîle capper
ore. Mr. Ilowicy givcs a hisi of figures sliowing te expari o!
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copllter exil ycar frontî iM8t 1 898; the valne of wdîichli e
finds t0 bc $3.907.6.18. Tite valne o! iroîî pyrites, niainily ship-
lied front Pilley's Island, during thc saie peri6d.- NWs
$t.522.230. Chromne iroti 'vas shiîpced t0 the valne of $70o890,
iîiiîiily froni Part-aui-Port. Tite valne of iron ore shipped
froint 895 ta 1898 %vas $,ý200.î.b. Tite total vaiue af al miine~rais
C-ilortQt, î88-8,lvs $7,829,158. Of sIlate, $1.356 worth wvas
sliipped i î89, and of tic list-inned article Mr. Ilowley
states that saine af our depasits arec equal iii quality ta thc
bcst Caruîarvoîî siate in 1 Entglaiud. and better tis.... auiy tiscd' in
tic United States. Of the lictraieuin velis nt Port-au-Part,
Parsoîîs' Pond and other pilace5. Mr. Ilowiey speaks in favor-
able ternlis. Indicationîs of petroicui have bu'cti fouid over
large areas 011 the wcst Coast.

S. S. Glass lias becn appointcd to the chîarge of the cc-
trical and steanii plant in the Victaria Haspital, London. Ont.

E. I. Siltan. mîanager af the Elcctrical Construction Coin-
panly, Londan, Oîît.. was inarried a short time aga in tuai city
ta Miss Kate Kellcy.

J. J. York, cnginccr, in charge ai the plant iii tlîc Board
af Trade Building. M'\ontreal, lias rcsigncd. and acccpîcd a
Sinilar position ini the St. Lawrence Suigar Rcfincry.

Arch. Raîîkiî, miarine arclîitect. wdio iormcrly practised in
Teronta, and is iiow cuef arclîitccî ta tlîc Arerican Slîip-
building Ca., n combinatian oi sliipping intcrests rcccntly
eiîcctedl nt Clcvcland, was rcccntly in Toronto on a1 visit.

J. A. Caldcr. ai Halifax, N.S., and menîber ai tîe wcll-
kinawn firni ai Win. Mfuir & Sons, spent a day ini Toronto an
Ili,; wvay wcst. 'Mr. Calder wvas taking cstimatcs for a corniîieal
plant lic proposes ta install at Dartnmouth, N.S.

H. P. Arclîibald, engincer. iarmcrly ai Antigonislî. N.S..
lias beez appaintcd supcrinitcnidcnt ai tlîc Lctlibridlgc. N.W.T..
Waterworks & Elcctric Liglit Ca., Ltd., and has naw takcn
aver tlîc charge ai thiese warks.

W. A. Peck. rcprescnuing tlic O. W. Bullock Ca.. ai
Spriîigficld. Mas. vas iii Taronto for a few days; last meantit.
Mr. Peck is a well postcd traveller. and lias been cngagcd in
the tool supply irade for saie years past.

WV. B. i\cLcan, a graduate ofiNIcGill Callege. Montrcen,
fur tic last thrcc iiîontlis cmployed ini the drafting roon of
the Rabb Engineering Co.. Amherst, N.S., wvill continue his
teclînicai sîuidies ini Mancliester, England.

jaoini Bosence. locomotive fircîaian. Fairville, N.B.. wvas
scriaiisly injurec ini a very untusual wvay. Titc Nynter glass on
tic bailer exploded aîîd thîc sliattered tube flexv, ane piece
strikiiîg witli great farce in thie yaung tnan's back, entering an
tic riglut side ncar tlîc bordcr of tlie shoulder blatte, pcnctrat-
iîug riglut tliraugh the right luing and then striking a nib.

.'rcluibald Mcflnidc. Kingston, QOît., died aitzr a Short ilI-
îucss Aîigust GUli. Hc canfie irom Ircland Go ycars ago wiîli
lus parents. settled in Kingstan, and lias livcd hiere ever sincc.
During tlîat tinie lic 'vas continuaîîsly cinplayed by tic
Richelieu & Ontario Navigation Company, as enginier. serv-
ing on ail tlieir baats. Hlis last boat wvas tic "C'irsica1n." on
wluicli lie was working tili wvithin thîrec wveks ai i'is deatli.
Hc was a braîlicr ai Robert Me\fBride, rngilîcer an the
R. & O. stcanier "Bolicnîian," and Sarnuel McBnidc. car-
penter at tlîc Royal Military Callegc. Kingston.

Fou ti of0va a gang ai 16 men engagcd in laying thc faîînda-
aie o a picr ai tlie Midland railway bridge acrass the

Shubcnacadie river. Nova Scatia. wce drawned August O=h
un a caissan sunk ta tuc baitoîn ai tlîc river. It was suppascd
ta bc air tight, tue pressure ai atir fraont a plant oit tic shore
kerping the wvater out. Tlurough seine blunder tic safcty
valves uvere apcncd and tlîe air ruished out, and tlic water
riuslicd in ta take its place. Titc mcn scramblcd for the ladder
in the narrow air shait. Twvelve ascended in saicuy and four
pcrislied iii thc rising flood. Thcir naines wcre Lîike Peters.
James Wilkes. William Donegan and Jamies Donahoc, ai Neuv
York.

Williaiii Power, a veteran cliîbttildcr, dicd iii Kinîgston,.
Ont., Atigust 29th, aiter a prolaniged illniess. lHe 'vas 78
>'car., -:i agc, aîîd wvas born in Prinîce Ed'vard Islanîd. 1-Ic 'vas
eiugagred in 4lupijuiiditig at. Qucbcec, Montreat and Kingstoni,
and many :.,Iati3U ci ait 'ere ai lus liandiwork.

Thîrc rcscarch sciîolarsiîips af fusa a ycar, teniable for
two ycars, have becti granicd by tîte E\Ihibition afi u8i Coin-
missioners ta WV. B. MiIcean, 'McGiil University. Scliat-rsiuips
have been caîitiîiucd iar a second year ta %V. G. Smncatan, Tar-
atita University, aîîd E. Il. Archuibald, Dalhoausie Uni~versity,
Halifax.

W. F. Pike, M.A., Plu.D., ion twcnty years li-olcssar af
chienistr>' at Toranto Unuiversity, lias rcsigîîed. and 'vill re-
îîîave slîortly ta Eîîglaîîd, whlere lie lias purcliased ait estate.
H-e liad a private mccliaîîicah labaratary, wlîicli l; ceqîiped
at an expense ai about $20.000, which 'vas ackno'vicdgcd ta be
tic îîîost pericctly appointcd mîaclhine slîap in Taronto.

Vhîilc ruLisiiig oiecd iiic h usses for the roai f aie ile cw
Mcthodist clîurclîi building~ at Fergus, Oîît., Jolin Maffat, caoi-
tractor for tic wvoodwork, %vas almast iîistantly killed. The
truss wvas being hîoistcd witlî block aîîd tackle. and 'vas alnîost
at tlîc rcquircd lîciglît Mien anc ai the guy-raîucs broke. Mn.
Mi\oift sawv whlat lîad lappciîed, and uvas ruuîniîîg ta avoid hiie
fidling tiînbcr, wvien lic uvas struck bcttwcen tlîe shaulders and
died ainiost imiediately.

_ rine J\ws.

P. Griffitît, Si. Jamies street, St. Johnu, N.B., boat builder.
lias recivecc aun arder frontî tlîe Fislicny Departiilent, Ottawva,
ta bîiild a -o foat gasoliiic lauiiclu, for use ai tic bialogical
station, St. A\iidrcv*s, N.B.

A dcspateli front Hanlifax, N.S.. states thiat the ba.rque
"Stratlioniec," Maitlanîd, N.S., 110aV ai Cork, 1reland, lias been
sold on iorcign account for $14-000. She was buihi. iii 18S3.
aîîd is 1,098 tous register. Thîis is said ta bc the fifth large
-leava Scotiaîî slîip sold wvithin a unonth ta Italiatis. WVithini
tlie past twclvc niontils thcne lias beeti a dcma.nd for woodcii
shîips ai ibis class. and priccs have advanced iaterially.

Tlicre is cansiderable speculatian gaing oi iii ninine
circles aven tlîc ruiaer front Ogdciîsbuîrg tlîaî iii ail probability
tlie ive large stcaiuiers af tlie Ogdensbîîrg line wvill bc mîade
passenger ]toats by tlie apening ai next season. Plans, it is
said, hanve alrcady been approved ai. Thiis, if it gacs ino effecu.
'vilI give Chîicago direct comnmunication wvith the lawcr lakcs.

The A\llait Linc steaiiiship "Sicilian" lias been lauiicliccl.
Titc " Siilian" is ai 5,oaa tons, and is espccially intcîîded for
frciglît service, but 'vili have accommnodation for about 6o firsi
cahiîi as wvell as farna nuiiiben ai steerage paisçengers.

Tite Lake Erie Navigation Ca., Ltd., $40.o00 capital, lias
becti incorporatcd by E. C. W'anlkcnr, Walkcrvillc: F. H. Walkcr

au;d J. Il. Walker. Detroit- S. A. King. \I.D., Kiuîgsville. Ont.:
W. Wraollatt, %ýValktrville.

T ice itelîl in tue cstiinaics a! $3s0.000 for Port Colborne i.,
oues accotint." Tite pulan naev in tic depantirent coîîtcr-nplattcs.

tic 2dinisicr af Public 'Works stes. liai only tlie dcepcning o!
the liarbor, but thie erectian ai benilis and slips for thie inoor-
ing- af ships as 'velI as the construction ai break'vaters.

At a meeting a short lime ago ai the promaters ai tic
Qiubec. Hamilton & Fart William Navigation Comîpany» it
'vas undcrsto&tlia R. A.ýLuccas, Hamîilton. Ont., voîuld take
tlîc place ai tlue line Senator Saniord, as anc ai thie jicorporators
ai tlue company. hI is tic intentionl ta hiave î'o ncv beats
bîuilt this ycan, in rcadincss for next spring's business.

Thie R. & O. Na.vigation Co. mace a service test o! the
sileud and coal cansumptian <j! thie uîeuv steanier *Toronto*'
tic ailier day. Tite builder's guarantee wvas a spccd o! 17 niilcs
pcr hou: an a caiustiniption ai 2 lbs. oi coal pen lî.p. pcr haur.
Oit tlicms madle slie aitained ani avenage specd ai 17 1-3 milesq
per heutr an a canstimption ai 1.76 Ibs. ai coal pcr lî.p. It is
said ihiat thie bcst record Iiitherto muade by a side-wlicel steanienr
luaving a triple cxpauisian ciiginc, and shiowing a like speed, is
a consumption o! r.,So lbs.
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AIRES 0F TUE MONTU.

Auigusti mI. Electric liglit plant, Woliville. N.S.; daînll
age., $S,ooO-.\U911 14th. M1oilty*s plaiîiiîg iil, Roxtonl
Pocnd, tîcar Graînby. Que.; clatuage. $i.ý.oo insuraice,

;~ 00 - - '\ ugui t h. \Ili>o2à %,i:, Burîg lit' Saw-111 Il.
Matgog. Quebec; dlangages. $5.ono. lîlsurance. $.o.
Aniglisî 14111. Jaîines Rolisot & Suli's lahîlery. OJshawa.

Ont ;IOSS. $4.s0.-\tgust 18111. St. 1Ferdttltttd dl lali1fax.
Que.. conivent of tlt Sister.% of Cltarity; dan .$Soooo.-
AnIguis 201hl. Ontario Bu\ Co. Hiamîilton. Ontl.: dlainîage,

$4Ao.o.-XugtnSt 24til. S£'.rle% & CO., Blttori. Varnlislt
factory; îlaniagc<l sligltl.-Spteslnber 5tli. Power house of1
the Niagara Filis Park ZK River Railway; loss oin plant.
$;75.000; btiildiig. $10.000.

TIIE ASP1IALT BLOCK.

1iV C. 11Ii.U.AIi(-Fl, C.F.

l'le new nspialî block pîavemenct. so-callcd, is new to Can-
ada. thougli knuw n anîd tiscd iii a fcw pulaces in the Unittd
States for soîîic'tinie. Il is slow bciiîg laid alosig ite Grande
Alice, or St. Louis road. Qttebecc. cxteîîding front tic Gale ta
De Salalî)erry sîrct. a1 rtîn Of %1.700 fecd; and tic widtl, being .17
fzet front clirli lu curb. Tite area. tîîclilîig crossings. wili lie
scine 20o.00 yardls. mticli aI 25 lîricks to thec yard (the blockis
being 12 x 4 \ 4 inclies). m ill reqtîirc htall a miîllion blocks. The
miteîr wvas not slow to recoînendc thicir uise; as. beiore lie cevr
licard of tiseni. lic ltad tirgcd on the. city cotîtîcil iii biç ycarl:.
rcports. ant addition oi grit or cratslicd quartz to tbe potvdlerg:d
rock, ispîtalt. to suit il 10 grade.- where t1w ordinary slicet
aspliait woîîld bc dnigerotis. Ant Etglisbi etigiuccr naîncti
Livinigstone liad also. aiter ait exlhaustive viqit to Unîited Suites.
r(portrd invarably ont the uise oi tlc spai block; bis teport
a:plcarinig I leiigtl iii Tite London Survcyor. -ai engineering
jouirnal liiglily thotiglit of by lte profession.

Tite nsplîalt block wc nre uisinig is timide nt HaF:iiîgs .til

thte Hutdson. soilie in miiles front Ncw York. l'y tbcIlsiig
Paviiig Company. (A Broad sircl. Ncw York. The block or
brick,. as il niay bc called. is mîade up of sotie q7 Io go Per C-zlit.
ni crticlicd qua-rtz, granite or trip rock. reduccd t0 the constst-
ciirv of coarse sauid or fille grive]. iii a îlîatrix or binding inix-
lture ni Trinidad asphial. lieaîed t0 a leinperalutre of 2.50 10
300* F tlic îîo îlîorotiglly isvde( anid forced itîlo anîd ont toi
Stecr. miotilcis scvcral incites iii îlicklics in stand the stress,

uîî:der a prc,,sure ni 5;.ooo lims. thIle square inclh. TIhis siale-
mienit is exact. tlîc writcr liaving visitcd ilie conpany*s priiîiscs
atnd iîne.n.cd tlic proccs wliile lic also saw Ille Paving bciîîiz
laid hy Ille coinpany at iS.3rd -îrct. Ncw York.

Tlicre is no doubî but wlint tilt mixture ni gritiv mainer
withî Ille a'5plîalt or bittiliciî is Ille onlly ulîing capable ci ren-
<lcriîig hie iaterial sulitaible in certain grade, o! rondwav. A
portion of î8113rd srct. New '%ork. faliing îawa.rclq the I l'îdsoni.
lin.; a grade of ncarly 1 il, 7 Or S. andl will. 1I lcvc, prove in
l'e ton abîrupt 1 onie for s:ichi inaterial: granite sets bciîig hetter

rid.Iuîcc ta %udt iniclines as ii 'Motintaiti. Palace. Canotteri,'.
D.tnilbotrgcs.- and Gczlctics.c strect hli.l. Qtuchcc. Ncitlîcr îs *.ie
scoria brick siicd ta sticbi slopcs. as W.iîiicss Ille uipper portion
ni «M\ouîîîatin Hill, Qticbcc. wlierc again-t the wrilîen Opinion
ni te city cniginccr, îhîey wçrc laid. iîtead ci conîînîiing the
'toiir pnving in Ille imorîh side of the clcctric railway track. zc
lt- cormer of te posîofecc amuiîcsycy whec Ille 0111cr rail

at curvc lîa< ta lic laid ta nd crieo intîcr rail atl lcasi. andl
s;h<ibud bc cv-cn Iilîibr Io gxiard agniiîst derailîiîcit lîy centrifuîgai
actin.

Tlîc pavinig on Granide %lice is laid 0it a lied of sand about
bal, r anh thick or more. overlying a totîndation 0i 4 inclîe:
oi concrete Thi- i- laid on tic old boîtani on %vhicli the tast-
arnck blorks tvrc laid 'rne 12 YCarTS ago. This foitnda.lioti is
comiposad ni two, iliicln--5c.ç ai incli boards at riglit aingles.
cadi the hciltler. Tih nrs -arc %tihl iii a saund sîatiz of
preerrv.isinn. ns wnod gciîra.lly reniains Mlien rcnioved froin

annosplhcric influences. and csýpeciailly wlien in oî- limicr wtkcr.
or in wct or ii c is wlîilc wond laid iii dry faiîd or lo.-itî
docs not enduire hcynnd a icwm ycars cnmp.raîively. T slîauld
liave prc;errrcd. ncvtliclcse. linviiîg hIe wood ri2nvel -and rc-

r.laced 1)y so Tillch concrcîc: but the extra cosî touild have been
sortie 25 10 .30 cnts a yard or morie. and rc.tsons of econarny

îîrcvailced, as i. teas lîeld tit tic boarcîs liaviiîg already stuod
gond for twelve ycars would iîold oi itîdefinicly; tiiînbe.r til-
cleslyiîig old itt:teadatin lî.îviiig beeti takeit nîp ini Otier paris of
tlt! City. wlîieili ati betil there for ou cr 50 yeairs. and stili as5
sottitî aîtd clear of discoloraltiot as tlie day tt was laid.

*rte .i-iliclî coîîcreîe, as stated, %vis laid direct oit the woodeti
ilooring, %%iîere Ille lcigit o! Illte cectcîrtrack% :àiowed o! 110
ittîcritiediatt- iiaîeurial. bt wiere the rails aire laid ai a lîiglîcr
1,vel to rectify grade of roadway, tlic coticrete îs laid oit a 2 1-) '
htelt bId of brokeit stotie-tîtat is, of the old mtacadamî jîickcd
fronît betuicctl tlîe tracks ani rails and sprend over the boards.
aller reiîiovai of tlt old woodeî bulock paveient-llie pîortiont
tliervof occupied hy thie îracks ltaviiig becît tken il tî wo yejlr.q
ago. wltiî they werec laid. aîtd tle vvcllinig miade uip o! brokeii

And jusi liec it iny bc uveli ta smate w-iîl regard to tlt Ille
of a woodcît pavemientt of rounîd tainarîck blocks, tîat wlîilc
tîtat laid oit Ilte Granide Alîce, tut-dIe yca.r:s ago. as staîcd., %vas
fotîid to lie iii a dilapidatcd condtitionî frontî dry rot, blocks arc

i:-ow 10 he foîîîîd iii tilt simple rot, city teîgisiier's office. city
hall. Qitelîce. whlieli on the occasionî of layuttg wate.r anîd drainî-
age iii Couilanrd sirect, werc taken uip aller beitîg tîtere for miore
tîtaut îlirty ycars. anîd wlticlî ulîouglî worn down by traflic saie
2 10 3 ilicîtes. or mliolc lîciglit of block, redtîccd frot 8 to 6 niid
S itclies. wvere foiîîîd to bc, aîîd are t0 ibis day as. periectly

sntid as wlieî laid saîine fifty ycars ago. Tite reasoît for thîis is
11131 tilt Coilillard siret blocks wcrc eut anîd laid greent. or --vill
the %ap iii tlieri. amid whlti usidur the influeunce of îîîoistîîrc irvîi
raiîî anîd the subsoil retained tîteir sap), kecping lthe wood grecit
aîîidve,. and thtts prevcitting dry rot; wliiercas. dti o tlic grtîb
cvidemîic oi iSS5 10 1889, th worîît iccdiuig oit tlîe teedle -'i
t trc, killed tc tarnarack, anîd titis sapicss waod bcitîg uscd
oit tic Granîdc Alîc instcad of tîte live nialerial, decay sct in
niîrl dry rot cmisuîcd. Tite life of a tecoden pavcement is quoic.1
at oîîly !;ceen ycars. exccpt wbieî creosotcd or iîîflltraîed wiuli
soîie anîtiscptic. whiilc 1 lad inii y simple moont. alrcaty mecn-
tionîcî. speciiiicns of Atusîraliai liard woods. *T.illawv" wood.

- l.liog.iny." " Bluc Guiimî " nd Jarrali. whiclito 1test tiîcir
comiparative enîduranîce îîîîdcr sinîjlar circuîiisîaitces of trailic

.%nd expostîre. wcrc laid in cie anîd the saimc strct at Sydncy.
lixvv uere taken uip alter bcing tlc cleven years, and show
nly front .3ý ta Se of aui inch re<luction in lîciglit dtiring tîte

iîiitrvati. and arc stillil-,îoltitely sound t0 tlîc vcry litart. tîtougli
sligfltly discolored.

Rcitiriitg :mow îo the a-sphlît block. whlicli tua>' citlier- bc
laid oil a bcd ai saiîd overlying the coîteretc. as siated, or
prîiecrably on a eontiiig ci hiall an itnch ai cernenlt înorzar; tlie
b!ocks -arc laid close joinlcd. and, art %weli icil to tlt: laycrs. -iu
tit-te ci 0f 10 1, 5 yards per ltait pcr liotîr (100 t0 130 yaris
prr day of 0iotîors). bîîî exclusive o! closers along curb, stane.
wbsiclî rrquire atlier niai or tvo ta eut tlcm ta letiîgîl and

la.y Tite ovcrlaip ai tîme brick as laid in Ncw York is 4 incie
(:.3 ai the wliolc block). anîd tlîtis tlîc apposite joints acetîr .tt
oiily evcry third course: but as laid lîec. the lap is 6 incîn s

ol:f ailt- bîlock). tlie joinîts its brcaking Rt cvery second or
imr.îeîdiaîe course iîîstcad ai ai cvcry tird. eîîgîîeers difTerinç

aul lilisrerbl.Tite wbolc i-, inielligenitly eairried an
u'î'lcr flic iarcnîin-clîip of - ýVa.ttçon oi Ncw Hiav-en. on recoin-
icien(lalion in F. Pi'rci. il'e eoriractor. by tlîc liastingsý C.)iî-
pany. Tite ncxt opcratioîî is raniming <lown. telili i.ç donc by-
tvo meîn uvill a lieavy bcetle (sote go lbs.>, wvlile a tbir4i
drags a hîalf-incb plate ai sîcel about Io iiiehics uvide andl a foot
and a liali long. ilîtîs n1ways crnbracing more taî a brick in
Iiîtit and tva in width. and thmis is noredcl aekwrds and for-
w:trds nlong Ille pavenment iii a va>- always t0 ovcrlatp lthe last

pnrtion rceiving tlîc impact or tie alrcady consolidatcd surface.
Folloiving tItis is the <anding ai hc joints, for ttotigl tce

hlocks arc %aid ta toue),. îhcre arc always interstices n! i-16 ta
!4 of an inîchitle to roîgltncss of surface, wliicli alloues fine dry
--utd to percolate the joint and fill iî. This -and filling uvas a
nualter ai nnxiely Io ine, as 1 icaredl îlît dtîring rainy uvcntletr
waîer miglît gel nt the foîn<laîion layer ai sand and cause the

1hloclk-s to, seUtle; but no such seuliement bas occtîrred tnyuviere.
evci, aiter a conhintious andI lîcau-y two days main. TIti. non-
pcrcol.-lionl o! surface uvaler ini the joints betwccen lthe bricrs
T atîribuste Io Ille bricks' antipaîlîy for ater. thec oily and greay
natuire ai tle litîirnn being ntagonistie: or may bc wvater
pcrcoltes te brader ai Ilie joints ta a certain cleplth only. dutc
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to the rcpisioit referrcd to, antd theit aets as a bridge over
whliclt the rain) water asses oin and dowît the roadway.

\Vlîi'î tlîorouighly sanded, or supposed to lie, to ail appear-
wwîes, the. paving iç opeiîrd to traflic. Tien a sliglit trcŽîuor of
the' bricks causes the sand to setule ii the joints and the sand-
iiui' process is rclpeatcd to satiety; tlîc sand re(tuiring to hi'
srrceed fine and abâsoiutely dry (suit or fire driet). withot
wlîiclî it wili not run ini thc narrower interstices. It is baid,
tliuugli I was not long enougli iii New York to notice the tliing.*
tliat tinder traffe the edges or arris oi the brick gives. due to
ii-, plastic nature, and that tus the joint liec,itcs filed in andi
aibsolitly inipermecabie to watcr.

Tite cosi of the blocks is soute $60 pt'r 1 .000, deIcivered at
the miiil or factory. Titus for transportation to Canada, sonie
$2 per toit lias to be added for freight, Or $17 lier i.000, the
blocks weigiuing about SI/- tons to the tlîousatîd. :Xgain. tite
i, mo lier ccitt. duty t0 pay, a toli at Rouscs Poinit of say $Sto
$i.So per large iond. witarfage, harbotir dites, etc., cartage 10
site of paving ait say i00 biocks or .1 yards sutp., per cart load
(1i7 oo 180 iolbs. witilt us). Now add taking tip and retoviing
old pavement, grading. leveiiing, concrctng, sand iouindatiosi
and lay-ing, and a, niiitiinii is arrivcd at, allowtng Io per ceint.
profit, Of about $3.37 per yard sup. of fiîtislied pavitîg; witilc the
tunders for the work ranged ui) to $.2.7 per yard.

Certain precaîttiotîs arc to he oliserved iii tce deiivcry or
rallier before deiivery. or tintil lthe blocks have suîflicientiy
cooicd down to a.liote of handling. pilittg and rouglh
tu5zge in bargiitg and uitioading. Thei bricks to îîrevcnt
sticking or adiîeriîîg shoîild bc sanded lîeîwceen the
Ila::crs. andt csltecially oit board the barge. wtýaere dîtriiîg
the liot weaîiier of July antd August. and ditc lu
s;periiitîcuibcit wcigiî. îtcey are liablc to cliîîg togetiier, but
can bc easiiy separated witit the chisel aîîd liainîtter. I have aiseo
fouînd soute of tc blocks (vcryý few) to bc siiglîi cuir-.td, -zi
ii intier pressure of overlying load, îtrgcd ta huîg the cîtrved
otitline of the contaiîting vesse].

The blocks, 10 sav'e liaîîdling and itauling, are piie:d aioitg
te side'%niks on cither side. It requires about tisrc or four
laborers, accordiîîg to widîi of strcet, te kccp tue pav'crs or
liyrs supplicd. The brick cults well, and square, anîd castiy
urnIcr- a blow or two of te litaintier. witit a cîtisel 4 itîcîes wt'ae
oit edgc, or wvidc enougli to covcr the witolc breAîl of block.

I3clwccn te track rails a row or course of bricks is first
laid longitudinaiily wviîhin tue rail oit eacli sitie. Titis bordecr
course is laid to Inter atu incht, or as far as il wiii go tincier tue
uîpper flatige or projecîing litad of te rail; tilling il tue wltilc
to about th caniber rcquircd (a qta.rter of an incih). wliteî fouir
sîreccics itist fuls te rcntainhîîg space bctîven te opposite
b)c'rdcr courses. aîîd te u:nderlying saîîd bcd is, by the tise
cf a rnold or tetupiate rttn along lte traek, resîing lipoi lthe
rails. cantbcrcd 1iP in a wvay te cause the paving beîwccx te
rails to crown at level. or a quarter or htall inch over it, as may
lie dcsircd; wiie the border courses so îilîed and put in uinder
the top of rail afford te space neccssary for tite car wliei
fiange Io rutn in; and atg-titi, the slopcd greove or depression
tîttîs leî aio0,1g tue rail. iitstcad of bciîîg squtare. witici woîtid
catcht and itoid te wltccis of velticles. allov lte wieel 10
n-ove cuit sideways witottt, as in the case cf the square groovc.
tcîîding te Itaît te paî'ing after it.

Wiec the fish plates and ccnncîing %vires occuir (at -'.'ery
30 fect or lengili cf rail). sonte cf lte border bricks inside tue
rail have to bc cul longitudinaiiy, whieh is easily and neatiy
(Idc-ne by jumtping lthe citisel aiong lte brick, back and forth, as

1<.in spliiting a stone parailcI to ils icngtli, or along the line 0,
pi oposed fracture.

Mient the roadway is double trackcd, tue space betwveett the
îracks is ftlied in fluish with top cf rail, or, as outsidc the tracks.
a quarter cf an incii iihtr te ilotv cf sctîiing by rmttding
andtultnder trafrîc; and as laid lîcre, t Inkes juist ilrce and a hall
bîrick<s or stretches to rcach front rail Io rail. Titis space ks
ais&:c catnbercd up by a sand template îo liai an inci additionnl
abeove the concrete; as any pavemetl laid flat aiways looks litîl-
IGw, and any suici liov iu a roaciway looks as bail as wouil
a liollow floor or dcck. insîancing at the sailie lime a wrant 4,i

foretilouglit by the engilleer or arcîtiteet agaîntîs setulemtent.
To eitsure tiifority of cutrve or citiber iii cross section -uf
roîLdway freont the cuirb te curb or curb te rail, wlieii lte îîa'iiîg
goes on aioîîg cite side of lthe street, wile the otiier reinatîts
Oî.eîî le traffie, lthe best, î'asiest and qutickest mîode is 10 tîteasure
dowtt frot a lite liîed taîtt aeross tue roadway antd restiîtg oit
ctirb antd curb or curb anîd rail. It requires two lîands to iold
the lise, but %s lere only o11e is available, lthe strinîg at otte enîd

can be ticd to ri peg or t0 a brick left îaîtgîng in miar of eurb-
stne, or in rear o! rail before tc traek is pavcd or sudewalk
laid. Titis uine is 'ncc .icly !d at distances of 3 tu 4 feet
aioiîg lthe roadway-wieit ordittatu's or vertical offsets are
iueasîtreci down froin it to levcl cf top of cotîcrete-tie orditiate
aiong te rail beillg 41/2 inches, or tue tiikiess of the brick
lus iiat of tc saitd-bed (less,if you wisli, a quarter of ait incli

to allow for setulcetent by rammnîg and traflic);- at or [lonîg triîe
eurb. lthe ordititle is say 9 to te incites, iuîcluding dettî 0f
paviitg and lîciglîl cf curb there; over liaif way or titereaboult
(te eye will do) beîwecn titese exîrente poinîts anotiter or
titird offset is taken, and two tîore. a fourtît and fifîli aI poits
'trainu hall way (b>' cye) Ibeîween the cîliers.

'ro regulale iteiglît or level of pegs to be drîveut for top 4À
concrete, .hr. WVatson lias ait inîgestionîs mtode of ofTscîîing by
Sicaiîs of a stick witit a itcli iii il at 4ý'• inîcites frot luett Cf
string, cite at 9 ixteites, anîd îiîree otiters at itîrîtediate litigits
as rcquîircd anîd caiculatecl in advatice, or itteasured frotnt a1
tcîtîplate cut te caîtber of rondwa>'. lie tten sets and drives
lus pcg honte, or îiii, 1 op of it is just at proper level tu
suit offset. Tîtese fivt .'«sets have cf couirse to bc repeaitcd for
as ittaiy pcgs on the othter side oi lthe rcadway, Miten iii ttrît
that side is beittg pav cd. anîd tue paved side lîancied over t0
tral.ic.

'ro fori the saîid.be'i. strips or îcntplates ý/:-iîtcli tlîick are
laid :uî distantces along tue rond of S 10 10 feet; wliten two iteni.
on( at cadi end o! a sîraiglit çdge, tuiove it atd tu saîud wvittu
il aloîîg the tciîtlles it a directioni paraiidl 10 rail aîîd ctîrb
attd back anîd forth matiil the saîîd is worked clown to1 proper
icu'ci. 1 liad oîîîiîtcd 10 say titat tîte paver- or layer, instead of,
a., jusual, çtandittg on thîe umnpaved portioni, kecîtps oit te por-
tion already laid; as standintg oit te s-atîd-bed wiei prepared as
abeve staîed wotld alogetiier jeopardize the regttlatrity cf the

Titis asphilt block pavemîenît is certaiîtly ait iitprovnueîtit
oit lthe shîcet aspitait as far as dtrahility is conccrned, il bcing
.4 incites îlîick, w~hile lthe sieet is >uît oxte te ane and a quarter
ircit. Again, tlue gril in it suits it to ordiuary grades wliere tv
sîteet wouid prove siippery aînd dangerous. Neitier wiii titis
-aspliaIt block bc stitabie for hecavy tratfic' or for quick or stecp
grades or inclines, wlicrc nothing huit granite sets siîouild bc
iu-eul. The shiel has been laid, agaitîst nîy advice. in sucît
iîarrow anîd trafficy sîrcîs as St. Paîti antd St. Peter, Qucbcc,
%wlcrc cn accoutît o! witecls travelintg constantly in saine linc.
lte aspiaît tvili soon bc wcrn intormts and hluows. Tîte sîteet
i- sutitabie for residentiai sirects. antd esp)cci.-ily wlitere thcrc are
ne rails, as it sorte of tue strcets at Wcstînioîtnt, Monîrcal.
%vlicrc. after, liîey say, itine ycars laid, il shows no sign o!
!:'iiuirc: hut in St. James. Notre Dante and ochier strcîs, tvhîere
it trame is ceînpnratively ieavy antd trncits exist, te asplit
i'îgins 10 gzivc a quarter cf an incih at a luine along te rails
utuler the crosive! action cf tite wiieis cf veiticies. and tîten il
gees on crutnblitîg. a fraction ci an inclh at a tinte. tîntil %vide
rails are fornted. wii have te lic rep.-tircd.

Tue Hastings Comtpany aise nmanufacture hexagonal
blocks for sidewa.lkst. They niake thecin about 2$u to 2V/2 inces
tlîick, whlicli is ico ieavy antd ex-pensive. 1 have advised te
cottpany to redîîec lhtese 10 îJ4 inch. or cven i/2 inch, as
sttffteicntly tiîick te stand fot pa.sscnger trafic for years 10
corne. We are about laying a qîtantiuy cf siiuaisin Qtîebe
with lî tîte, tviiciî oit accouitît of tite greatcr tîteasure cf gril in
tlint tvill prove preferaiblc to lte -"itstic." as laid liot anti
roled or smoothed witit wuooden palts. Tue latter becomes
,çontewlîaî disagreable 10 uvali on du:ring itot weaticr. and
c'i>ecially uvlînle the sutn -btines hot tîpon it. M'ien il altitost ut-
st.-niatcoîtsýly soflens tc tîte ccnsistency of paîtty or cf soft or
Imneadedcl ay puldle. andl the foot attrll sinIzs int it. ptr-
ccutibly. or say a -ixteenîh cf an mncii or se. titouiht i m-
itîciaîeily Iltrden% again tite ntontcnî the suni is obscured.
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Tie followving arc the sterling values of
Great l3ritain o! Interest 10 the metai trades in
tbe seven mnonths ending July. 1898 and 189:-

.Menis of Juiy.
899. 18W9.

flardware .................... £2190 £1.695
Culery ................... i1.301 3.497
Pig iron.......................928 2.023
Bar, etc.................... 363 2.373
Railroad............. ........ -36533
Hoops. sheets, etce............ 7.772 16,G20
Galvaziized sheets........... 8.236 5,071
Tin plates ................. i1.946 20.997
Cast. wrought, etc., iron ...... 1,839 6.877
Old (for re.manufacture) ... Ijg 344
Steel ..................... 5,001 13,079
Lead......................i. 126 .5.860
Tin, unwroiight ................ 1.550 2.925
Alliali.................... 3547 2.056
Cernent ........................ 2.270 3,534

the imports from
July. 1898-99, and

Seven Monilîs to
JuIy.

1 895. le99.

£12.502 £11.145

30,798 29617
7.086 7.072
6.042 8.089
6.972 57.228

24-047 55,455
32.071 35.474
83 598 9S.091
15.2.08 24.412

3.574 2,003
32.643 43.626
16.058 27.329
11.223 12.442

24.419 18.65S

12.153 16.2-36

SAND FILTRATION 0F PUBLIC WATER SUPPLIES.:,

UV~ iR. S. %SX, ISOC. M.. C,%.'. SOC. C. E.

(Contisîîîed front hast issue).
The layer of rae serves t0 siupport Ille sand and to con-

(ficet the water lîorizoiîtaly to t uîider-draiîîs. The excessive
tliickness used ini soîtie o! te old filitr bcds is sîot at ail sicces-
sary. 12 or 15 inclies bciîîg quite sufficient. It siîould colîsîst
o!1 lhrce or four layers of gradiiatcd sizts. the top one bciuig
fine esiotigli t0 support tie saîîd witliout n>' liability of thtc
layers gctting nîixe'i. Arouind the opcîîiîgs 11110 the tîder-
drains tuie separat mtolles shiild bc carefuili> placcd s0 as 10

avoid any possibilit>' o! inovciltt Mienî t. water begins t0
flow. If niccessary the gravel mnust bt tlîoroîîghly waslicd bc-
fore bciîîg puit ini place.

In arraiuging the îiîdcrdraina.gc systcili o! a filttr. wiîicl inî-
cuides the gravel bcd. uIl objtIo 10 nliined nt is wû cauise the
waîer to siik vertically Ilirougli the saîîd. and as titarhy as pîos-
sible at a tiiiiiorîlî rate inî aIl parts of tihe bcd. 111 or7der to cifeet
this it is evidezît tîtat the resistance to hirzonîtal mnotion in the
iui-dcrdraiîîing systeni ist bc everywl:cre iearhv it saine. At-
tetîlpts have l>cen mîade to calculait: the proper sizt o! ic iîder-
diainq, uîsiiîg forîuulac ior the flow of wva1er dîirougli gravel alid
snd oi varionis siz.cs. A discussion of thie niattcr wilh h>e fouiîd
it the Report of thie Nlass. Stt B3oard of licalti for 189z. anid
zli#> iii Allen liatzci*. book, on the -Filiraiîon of Public \Vater
Sup)plies-." piii. 32-41. Wi't1î round tiec drains. and a daily filtra-
tion rate o! 2.57 million gallonîs per acre, Mr. hiazen suggcsts
the followisig himits to thte area whiclî iipte o! dt:e dtIffrent
si2Cçs siîoiild lie allowcd to drain:

Corrcsponding
To dlraint ait arca stot vclocîîy Ot uvater

Diaîîî. of drainî. exccediîîg in drain.
4 inlies a»i square fcct. 0.30 fi. pcr sec
Ô iîîciîes 750 square fci. 0.35 fil. pcr src.
8 itîclics t.;.Io square icci. 0.40 fu. per sec.

I0 iiîclics 2.780 square <cci. 0.465 i. per se.
12 iîtclîcs 4.400 s'qua.r e ci. o..; i i. pur %ec.
anîd a cross. ,et toiial arca for thec harger a:îd matin draitis of at
itast 14xooo of tic area lraitced. Witlî the rate incnî:oncdl this
wo'ulc give a iiaxtuliiii velocit>' iii tce drain of o.. <cct per
second. Tliese îindcrdiraun.- arc v'ariotisiv consisîcted of opeit
je.iitcd cintîcîs o! suone or Ibriclw.orlk. or o! tule pipes witlt ier-
forauiotîs or opeit inis*. Tiere is 110 advantagc in shîaciut. lic
laitais mîûre tian ablt 16 fec: aprtri. iý; the extra qulaility of
co2rsc gravel tiecessa;.ry %votild cost more thiaî the saving in thec
pilk. lIn -onie filicrs utic utnderdrainiiîg liasç been aiccnnipiIiicdl
b>' sticazis oi a double lîottoîî of op.- brickwork supportcd on
arclies or otiier arr.aiigctiients of thie saine niaterial. Thîe laierai
drzinc lisuiahly rct uîpion uIcl lîoîîoîî o! Ulic bas::i. buit Ilte main1
driiî i.s oficn piaced lower. l! the top) ai the drain is Itiglicr
ili:in thiceoarsest layer oi gr.ivcl. dliat pari shîotild bc ciosed to
prevezi: the entraincc o! tic fine graivcl. In several o! ic old.
fluet.cs vertical vnciiiaiing pipes cxtend [rom the iînder-drains

*i:*rcna ruper rv.j.i i'fore the Caad'ian Society of Chlîl Enp.1nuera.

nIETAL IMPORTS PROM GREAT BIRTAIN. above thc surfaice of the ivater o11 the bed. *rlîese arc fur the
puîrpose of :îllowiîîg the escape of air frontî below, so as iot to
cuuse disturbance by passiîîg througli the saîîd. Thecy arc tiot
tîsed ini the latcst filtcrs, as it was fotind tliat they were of noû
adeantage, but rallier a source of trouble, throtigh the formnation
of clîauîîcls betwcen thcmi anid thc saîid. wlîicli alloîvtcd watcr to
pass withoîît filtration.

Thie basin which encloses the filtering uîatcrials inuit (if
courbe be watcr-tiglit; and in tliat respct tie saine care inust bu
c"pericnced in its design and conîstructionl as -would be necessary
ini the casc of aîîy resc.rvoir for holding wattr. Ils depth wiIl
(ltptld uspon the thickncss of the bed and lt--- heiglit t0 wlîicl
the wate- is to bc allowcd to rise. but docs îîot tistally cxccti
ico or 12 feet. The bottoiîn is usually Itvel, or perliaps with sliglit
dtpression for the latcral drains. The walls may be cither
vcitical or sloping. depending iporn thc initcrial uscd.Taiî
ilîto accoiunt thec neccssity of îîniformity in te filtration rate a
dificrent points of the bcd, vertical sides arc probably preferable
to sloping. Local circumstanccs will as a ride, determinc thîe
bcst mcîlîod of constructioniî nd the material to be tised. Tht
latter rny include stone niasonry. brick, concrete, cartlî emîbank-
ments, puddle. etc. Concrete is a very satisfactory. and iii most
case.; an economnical nîatcrial to lise for any part of thc structure.

If a roof is requircd it shotild consist of groinced arches.
supîîorted on pillars. preferably of brick. Care is nccss.try to
obtain a solid fotinition' for thec latter, as thec forin oi roof will
inot admit of nitich uîîcquai selemenît. A good plan is to forni
the bottoni of fiat itiveted arches. wh'ici will give a firnit anid
eren support for ail the pillars; and thec lateral uiîdurdrain, will
îlîe, lie along tic iioliows nîidway beîwectî the rows oi piers.
W\ith a roof of this kind. vertical sidc walls will bc moire
ecoîîonical Ilian slopiîîg ones. But t plant surface betwccn
tht wall anîd the bced nitist bc broken b>' projections, in order to
pievent the liabilit>' of iiiîfiliercd watcr passiîîg along the
junction:, which rcmark adso appiies to the piers. hl is to
prevent tItis saine contingcncy tîtat thte grave1 laver is only
carried 10 wilîuîi 2 or 3 (cet of the walls. its place bcbng filcd b>'
thîe sand whichi liere composes the wholc depîli of the bcd.
Aroutiîd the inict and Sillet cliîaînb.-rs Ilitre slîotld bc no gravel
williiiu 5 or 6 fect of the walhs.

Manliohes illuist bt colistrîicltd in the roof for tht: admtission
of liglît anid air. :\lso a "run " for cntcri:îg anid rcîîîoving the
sand scraîîiîigs. etc. WVith piers spaced 14 or i6 fect on centres
a liglhu and strong roof can be built of coîîcretc ail a vcry
inoderate cost. Wlien thc roof is finished il t i covvrcd to a
depth of two or Ilîrc fect wvitl carîli surnîotintedl by' a layer ol
loam. wlîiclî ruay bc sceded down or laid out in flowcr beds, etc.
For openi filters thîe sides nîay bu o! tarth emba;ikme:îîs, made
-tv:tte-iglit b.i a laver of pudde or colncrete. If of the former.
a p.îviiîg; of brick, is îieccssary, wvilîi mnust bc of sufficienit
streligili io witilsîancl the action of the ice whcre il is cxposcd.

Bufore procctding witii the iîîetliods of orcrating a filtraziou
plant we will disctiss it with referetice to thesc arn-
î:ortanî icattures. thle iiiit. ontict. liii<lr(raiils. etc. WVith a
g:vcae flovw of watcr Ilirotigi th ie bd, UIcl vertical distanîce H
i-lresents tlie head rcquiircd to force tlîis quantity tbrotigli the
surface filmi. Ille sand. gravel and undcrdrains. It is variously
turinîcd lIoss of licail." 'icadl on tie iter," "flltcriîîg liead.*"
Tlie dcpth o! 'vater ini the nîajority of Eiîropeazn filter beds is
ulstially frot 3 to 4 feet. witli the Euil dcptiî of sand. In sortie oi
tlice.c filier- it -%as allnwcd 10 risc nd fali according to fluctu-
niionis ini thîe renioivai oi thie effuient. Suiclî variations in deptît.
lîowveer. arc fouîîd Io have ai injîîrioiis cilect upon the surface
layer. anu it U ic cfficictncy o! tlle flltering process; in thc ncwer
plains. iliereiore. tiîcy are providrd asminst b>' an apparattus 011
the mntl of the inlet pipe. b>' wlîiclî the w:iter vffin it rca.clie-.
at celain lîciglît aîitonaticall>' closes the inlet. Tîtese consisi

î~î:hyoi <Onie form of ba.laîîicccd valve workcd by a float. lii
c<'îscîion wvîdi an open flter. suich aut arrangement imuîst bc
piritccîcd frnn froçt Tie inlet opens mbt a sanîztl clianber al
the sidc of Icl bced. front whlicli il is çep.-r-attd by a IVall. Mie~
wvaicr llows over thc wall on 10 the bcd. aîîd is prcvcnicd fror.
dkcturlîingr tic surface C! the Mlld I)V Paviiî' il f%- -i e%017%,
di%tance iroin thec ciailbrr. Sonîctistîte uic 'va'.cr centers liv
c.iertlnwvin;z aui open iiaonry Chiannel ex'tencdiîîg acro;% ithe
su-face of ici bcd. Tlic loss of lîcad. corrcsçpotîîding 10 a qiven
rutc o! Slow ni wvatcr iliroiiqzli Il f'it2r. wvih1 depcnd linon the
exttnt îo which tlie surface film lias formecd. and the frictioni ini
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the sanci, gravel and tdcrdrains; but uncler any giccît conditions
il varies (within practicai linîits) dircîly as te rate. lit soune

lfite old filters, thc outlcî tvas conitcîed dircctly ta a cear
v.ater basin, or puinp wcll; and t differciice iii levci bet\wcn

tesurface ofti i aîr iii the filtcr ani of timat lu tic weii was,
of course, equal ta the iass of liead. Fluctuations in the draft
upon the wcil produced corrcsponding fluctuations iïn the
filtcring licad, and tiierefore in the rate, tvhicli îvas thus auto-
mically adjusied to the desnand. In others, howvcver, sanie sort
of appiratus tcas placed between te fittcr and tic clear water
basin by whlich the rate could bc kept constant. This is 110w

coîîsidered ta be of the greatest importance for the reason that
bacîcrial tests ai the efflutents have slîawn that înarked duteriora-
lion invariably follows fluctuation lu the rates. This is probabiy
cauised by the ntcchanical disturbances produced iut the sand-bcd
and surface film. For details af such tests, sec Repart Mass.
Statu Board of Healtit for 1894.

Iu tilt newcst plants, therefore, somne kind of at -arrangc-
ment is aiways provided for the regulation ai the flow. Siiice
the rate varies directly as the loss afi hcad, it is innutiaterial wii
is regulated. Somu af tîtese devices, tlhcrefare, regitiate the
flowv directly, whilc ailiers accoznplisi the saine result by tic
inmdirect nielliod of regulating tilt ioss af ltead. In order that
the iormier inay be kept the saine framn anc day ta another, the
1aîter rimist bc gradually inicreused as tile periad af service ai the
bcd exîends, so as ta correspond with tue incrcasing resistance
ai tlie surface layer. This is cffcctcd automiatieally in tlte device
tîhich was desigtued by Lindiey for te filters at WVarsaw. Tice
apparatuis is cotitained in a waîcr-tiglit claiaber, eonncîed on
anc side with Ilie filter, and an the other wiîii the clear waler
baein. Tite rate nt whicli tlic waîcr can pass frot anc ta te
.citler dcpends uipan the deptli ta wlîich the sis ln tic sliding
pipe c-,tcnd beneath tc surface af t water. Titis is adjuste'i
by wciglis at tic ailier end ai Ille cliain wcli passes aver :1
pulicy. Titus tue rate cari bc kepi constant; and as the resist-
ance ai the lied inereases Uic level of tue tvatcr in the chaluier
wilI autoinaticaily adjusti usel ta produce thc neccssary diffec-
cnves ini le-vel or loss ofaihead.

In th(- ntethofi ai regulation deviscd by Gi for Ulic 'Tege
%vcrks ai the Berlini water supply, the outiet front thi niddlc
chaniber is throtigli a wc;r; aîid Uic dcpt af 'caler an ils crest,
-ad, ticrcfore, it discliarge, is itîdicated by tUic hcigh i ofIle
float rcad on te scale. Tihis is kcpt constant by inicaxs af tilt
g:iîe. Tite corresponding loss of liad is siiown by the dift-zrctice
ai tce readitigs ait antiaUer scale. Kccpisig tilt watcr in the
fitet aiays i the sainie levcl, a conîstant rate can only be mtain-*
tatnicd by lte graduai falling af the level iii the riglît iîaîd
chliber and a conisequexit îcidcr aîcîing ai Uic gaie.

As ta tic liiti bcyoiîd wicili tic ioss ai lîcad slîaulcl nal lc
allowed ta go, tic general opiniont scetîîs ta bu tat it siîofld
iloî tic grenier titan tue dcptlîo ai ater on tc bied, tliaugiî tc
Uîw'brencc expeinîcuts have îîot siiawî a:îy bad cifcîs front
ececcdizig titis lintit. As a gencrai tlîing it rnay bc statcýi tuai.
cvc-rytliing cisc bciîîg cq:tal, the lîiglicr the rate the poorer the
quality ai tec fittrate. But mritil fairly low rates titis deteriorat-
tion is sliglit. sa tîtat cntircly satisiactary resuts can tic ob-
tatned tvitl ratcs up ta 3 or 3Yî Mîilion gallonîs Per acre lier
day. Prohably Itiglicr rates coild lic safeiy enliploycd if vcry
greait cairc tere cxcrciscd in the aperaliti of the fluecr. Tite
rt-hmivc rffeels of high andi low rates front a fitiatcial pointu of
viewv are diîcuîsscd iurtlier art.

Wiln the clogging af site fiter bied lias bcconie sticl as to
rcAqVire a Ioss of head greater Ihlan tc prcscribed liuilit, tîte
ielc is closcd attid the tcatcr allow.cd ta drain away tîntil it lias

strnk sattie distance bciov the surface af the sand. Mlent titis
lias becoine sufficiently firn, worknicn eniter tue bçd wthi pinks
%%liccllbarrows andi broad fiat siiovels. WVh,ýiàcse îlîcy c.trc-
ftifly Ttiiave lte stiraice layer nnd pile iî up in lutile lîcaps,
whlicli îiîcy aitcrwards retîtove 'cliii lie barrows. Tite deptit re-
nioved varics frant Y? ta i inclh, and avcrages about S-rlof ai a
it'cl. Tite surface of tict sand is tiien raked ta loosen up the
pneking caîîsed by the boots af tic tcarknîcni. ani alter smooith-
tîîg clown any irregularitics the pianks arc rcnîaved andi the filuer
is rcady for anather periati ai service. Tliz refiiiing bccgns front
bclow by adniitting îhrottgh the tandertirains flltecd Ivatcr front
.tnatthr bcd in action. The abject of titis is ta drive out the

atir front the pores- ai tc santi, wiîerc ils prcseîcce iti tue fortu
ai buiblcs wtcoîld cause considerabie iiîtttîcessary frictioni.
Wlîctt uic tvaîer lias riseut a few incites above the surface ai tuec
s;und, tue iowur caltîecîloit is stut off, and tue rcfiiliutg 15 coin-
pie:ted by imtanîs af tic surface inlet. Before filtrationt tîrpesr
bcgitîs te wcaer sitoîîld bc allawcd ta stanîd on tue bcd for
several iouars; or the first mîillion gallons or so sîtotlci be
%%,.sied. Tite anituni wastcd cati be reduiced by begininig tilt
filtratioat a a low rate, aîîd graduaiiy increasing il ta lthe naxi-
mni. Wilicn tilt scripirlgs have rcdticed the sand-bed ta tIte
mtinimumtî ailowable tltickness, lthe total anrount removcd, whlicît
li; int ile rîîeantiîîe been îlîorouglîly waslîcd, is replaced at aile
titnte. Before doiiîg so the sturface ai the pernmanent layer, wccl
is neyver remiovet, sitouti be loosencti îp by bciîîg sîîaded aver

Ina depîli ai six incites or so. If titis is not donc, iliere is at
lialbility of sutb-surface claggiîîg at its jîuction citi thei cicaît
sand. MVlen the fluter is staried again, it is, ecept for the per-
limaitent layer, in lte condition ai a ncw julter, andi 50 requires
ezzira care in operating il, aîîd tue faltrate sitouti bc wcastd for a
luntcht longer tinte ulian is requireti afuer the scrapings. Picike
of the Berlin wtcairworks places titis period ai six days. Cati-
siderîng te iabor îîccessary, and tue tinte the bied is out of lise.
tItis repiacing ai Ille saîîd is ait expensive aperaîlon, andi shtld
not aceîtr aitener titan caui bc a-vaided. lu tost planîts tue
tîsitai1 perioti is about onîce a1 year.

Sontetinres il is possible ta obtain niwcu' ean satît ai les-,
cost titatn is fccsszry ta tcasi tîte aid. But this is rarely Ile
case; lietce an inmportant part ai tîte equipmcîîî ai a faîr-stzed
filtr-atioti Plant is tue aPParatus for tlle tcasling ai tue santi. Tite
siltrîtest ai lthe inttiods enîployeti for luis purpose consîsis ai
a broati shlîaiow box, wilicli is set in an ineliiteti position. Tîte
dirty saxîd is tlîrown iat this box, andi a jet ai wvaîcr pla-yeti
tipoti it front a hase. The water overfiaws front the lower éutd
af tlîe box anti carnecs tue dirt witiî it. This is contititi unîl
the walcr runs off ciean. Tite niore ciaborate intîîtods entplo '
tîeeltaîical nteans ta farce the îcater tltrough tlie sand. Drin!-
tcaAlers, apcraîed by lîorsc or stearit powecr, are iargeiy useti iti
Gc.rmaîty. Tlicy are set in an inciiitcd position, and tue Sand.
wtcit streants ai wtcatr playing tîpott il, is forccd frot the lowcr
t0 te upper endi b>' nîcans af revolving spiral blades. Varioxs
ailier nîcîhotis tmore or less art the saint principle are etîiployce.

Tite " Ejector " tcasicr is probabiy tlle iost effictit oi ail
the nuteîotis ettîployet. It coitsists ai a series ai caîticai hop-
lim arraîîged ln a row. Ai the botti efach Itoppcr is an
ejectar ilîrougli wcliclî a streanî i of aler Passes tîtder a pressture
ail 15 or 2o ]lbs. Tite dirty sand is throîcn int tlie fîrsi r.tad
largcst happer. Froun titis it is ejectcdti lrougli a vertical pipe
ilît a trougi, front tvhici il faits mbt lte next happer. Ilcre
Ille saine tiîing accîîrs; andti ei proeess is repeaîcd uttil the
îcaicr, whlicli is continually overfloîviug front tue happers. conte.;
oùf cîcar. Tite whlî arrangentent must bc enclase i lu a
mrasanry tilt, front wiicli lthe dirty witcr is conducîed by drains.
Six or ciglit itoppers arc rcquircd for cacît machine, whitî wll
have a capacit>' ai front 3 ta6 cubie yards per îoîtr. Saiid
washers ai tiîs type are tîscd ln tilt ncw filiers at liainburg.
arnd are ta bc useti ii tce plant now tînder construction au
Albany, N.Y. Dcîaiis ai tue latter are given ln Engineceringr
Ne'ws. Feiîruary ici, 1898. Tite voalune ai wvatr rcqîîired ir

satd-casîiigvaries. according ta tic meilioc ttse<l, front z2 ici
20 titîtes tiai oif teSandi; te ejector machines apparcntly re-
qtmiring uIl niosi. Tite question af cost wiii bc rcferreti la
tintr iiîî%ntnîance.

(ta bc continuecti.

Tite attalstiutler eias- in pracîlcai suirceying it cout
.-- ction with tc faýciti-:s ai apiiet science of 'MeGill Unîivcrsity.
beugan S:pieniîbcr r. Carillon, P.Q., is tc heatdquatrters or the
cl.%,% tItis ycar. antd lierc a scnics af pracîlcal suîrvcys ai pros.-
pcctivc rail'vays andi a conîtinuation af the partial sîtrvey oi lthe
Ottaîva river are bicitîg carriedl oui. Upwards af forty-fivc
students, whot inienti cnîcring upon the courses ai architecctire.
nîining. andt civil andi clcînicai engineering, arc attcnding the
ciass. tvhielt xviii continue until the session ai tlie Faculi' tif
Applicti Scictnce opens. C. Hi. M.\cLcod. professor oi surveying
ard geodcsey. J. G. G. Kcrry. lccttîrer in survcying, andi R. S
Lea, assistant utrofessor oi civil enigineering, arc lu charge ai
thz %vorik of tilt eass.
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Price Bros. & Co.'s saw mill at Amqui, -Que., was burned
do-wn Sept. 5. The bass will amount to about $boo,ooo.

Abraham Leyer, contractor, of Montreal, has assigned at the
instance of Ovid E. Galarneau, with liabilities of about $2oooo.

Bylaws to raise $18,ooo for a new central school and to
rmise $4,ooo to extend the waterworks systemi were both carried
in Owen Sound recently.

The industries at Deseronto, Ont., are in a very flourishing
ccndition, both the cernent works and the new charcoal iron
snelter being ordered many months in advance.

Darling & Pearson, architecta, Toronto, have been asked
to prepare plans for a large hotel in Muskoka, Ont. This hotel
w ill accommodate 5oo people. Hamilton capitalists are
i' terested.

The flour mili and shingle mili of Milîs Bros., Merrickville.
Ont., was destroyed by fire Sept. 5th, The flour and oatmeal
niiil belonging to H. Easton was also burned. and Watchorn
& Co.'s woolen mill was damaged.

Inspectors Noxon and Christie, and Architect Heakes of
tîte Ontario Government staff, are preparing plans for the recon-
strutction of the Penetanguishene Reformatory into an asylum.
The Government has decided to build a new reformatory in
Omford county.

A bylawv was passed at Vancouver, B.C., recently, giving
couincil power to raise a loan of $iso.ooo for the purpose of ex-
lending and improving the city sewage system. At the same
titne a bylaw to raise a boan Of $20,000 for the purpose of
acquiring certain lands frontiug on English Ba% for a piiblic
hathing beach and recreation grounds was lost.

The city of Winnipeg has decided to purchase a softening
plant for its new waterworks, the plant to cost $17,43o and the
installation work $12,500, or a total of about $3oooo. The Pitts-
Ls,ýrg Testing Laboratory, Pittsburg, Pennsylvania, has been
awarded the contract for the plant by the fire, water and light
ccmmittee subject to the approval of the council.

The Ottawa Electric Company has forwarded to Ald.
Campbell, acting Chairman of the Civic Railway and Lighting
Ccmmittee, the following letter, which sets forth the liabilities
which the city will have to assume in case of its purchasing the
entire plant and equipment of the company: "In compliauce
with your request I beg to submit the following to enable you
to. arrive at the amount that the city would be required to as-
sume to take over the business, franchises, etc., of this company,
as set forth in our letter of April 27th last. I might add that
the figures are taken from our statement of April 3oth last, thc
date of last closing of books :-Capital stock, fully paid u1P, $765,-
ooo; debentures bearing interest at 5 per cent., $320,000; accounts
oxNing, bis payable, $155,940.41; total, $1,241,740.41. 1 might
further add with reference to the item of $155,940.41, that this
is about offset by such assets as accounts due to the company,
nierchandise, stores, etc., on hand. Trusting that this infor-
mnation is satisfactory. (Signed) D. R. Street, Secretary-
Treasurer."

WIANFHDU-Young man familiar with installing and repairing electric recordingmeters. Give particulars of exnprleuce. Onlv bustiers and first-class peu-men need apply. Advancement if satisfautory. Address "WATT," Canadian En-gineer, Montresl.

WANTED -A First-elass Xininsg Foremnan, whp has had expertence
lu Galena, zinc and Stiver Xining. Send refereuces and rate o)

wages expected to P. W. RESSEMNAN, 31 Central Chambers, Ottawa, Ont.

FOR SALE-
A good Water Power, 500 horse, situated one-half mile from railway, everyfacility for making siding to power. Address

J. D. THEUNISSON, Cookshire, Que.

-Dr. Andrew Maceans, of Mexico,
a native of Toronto, and a graduate of
Trinity University, was in the city re-
cently. spending a few days. Chatting
with a Toronto World reporter, Dr.
MacMeans said: "I paid my first visit
to Mexico ten years ago, and was highly
pleased with the progress that country
was making, in fact my expectations were
surpassed. The vast improvement
Mexico has made in the last quarter of a
century is almost phenomenal. Twenty
years ago there was hardly a railroad,
to-day the country possesses over 12,000
miles, and 18 miles of street railway. He
further states that the exports of Mexico
are the imports of Canada, and the im-
ports of Mexico are the exporta of
Canada. There is a very great hatred
in Mexico for the United States, and
everything coming from that country and
Canada should profit by this.

-The discovery of the extent and im-
portance of the hematite or limonite de-
posits in the Michipicoten district seems
to promise au enormous development in
the iron-smelting industry of Ontario. A
realization of the immense area and valu-
able nature of the deposits bas been
obtained by the receipt of a 43-lb. sample
of brown hematite at the Bureau of
Mines, accompanied by an explanatory
letter from Prof. A. P. Coleman, Provincial
Geologist, who has been spending some
time in the Michipicoten region. The ore
specimen in question contains 6o per
cent. of iron, and it was taken fromn a de-
posit on the dlaimi of Mr. E. V. Clergue,
of Sanît Ste. Marie, which is about ten
miles north of Michipîcoten Post.

ACEJYLENE*' .0LGHT
TUE PERFECT LIGHT for Public Buildings,

Offices, Stores snd Dwellings.

The Kerr icetyene Qenerator
Patented ln Canada, Great Britain, United States, France sud

Germauy. Other Canadian aud foreign patents peuding.
The only perfect apparatus for the generation of Acetylene Gasfrom Calcium Carbide. Neat, compact aud durable.

BIMPLE, SAFE AND BELIABLE
No Valves or complicssed Mechanlsm to mystlfy sud confuse.

No Copper, Bras?, or other dangerous element used lu its entire
construction. Write us your requirements and obtain prices.

KERR ACETYLENE GAS GENERATOR CM
Box 14, NIAGAIRA FALLS, Out.

I~gg~ ERPATENT The Jenckes MachineG TURBINES-. 1,* Co., 29. Lansdwn Stret .~U


