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WATER, ARTICLE IV.

Dy %v. M. NVA.TS0X.

The renders of the Caitadian Engineer Ivouild un-
derstaîîd te subject discusscd ini the prcscnt paper
hetter if tiey svill refer to the articles publislied in the
issueCs oi Jîînc, 1S97, antd of -May antd Jiînc, 1899. Iu thc
articles nanied, I tricd to explain hiow nccessary il is
to l>c careftil to lay down i vater mains straighit, parallel,
and carefuliy graded, hiaviing cuitoif and wvashotit valves
proPerlv placed, so thiat every section can bc well con-
troiiedl and thorouglv emiptcc and wvaslied ouit, wvheri
requircd. Also, Iliat the arrangement of Street mains
shoild bc suclu, that Milen ail arc iii full wvorking order.
tic ivater the street mains contain is always on the
niove, and that ini no part o! the systei eau the watcr
be ittoîionless for days together.

btiring the fiftecti vears 1 have been in Canada, 1
liave Observed thiat wvateroriks arc usualiv laid on whiat
Europcan engincers caîl the teniporary systeni, thiat is
in a zig-zag or snake fashtion, iaying thein over his
ind dipping te pipes dowi'î unider valleys and guhiies
or ctiverts, payitig no regard wiate!ver to the depres-
sions imade ini the pipes, that wiil forin rceptacies for
dirt and poisonous matter, or to tlic air pockets that %vill
hinder the flow o! '%vater and cause wvater hiammer and
darnaghîlg commotions to exist in te pipes, which start

leakag1es aidt cause over 100 gallons of %vatcr to be
l)iitiped per hiead of population per day ini Cauiadian
%vaterworks, whcin tihe quantit% actually used dues nlot
aunlount to over 40 galions per hicad ýper day. Iii fact,
as far as 1 caîî inake out, the liealîli of the public, %viîo
hiave to drinik, wasli, andl cook, wviîl the %vater carried
10 theni by the street mains, receives vcry scant cou-
sideration. and the fearfîîl cost of repairs and nmanage-
tuenit, afîer the constructioni is coinpleted, appears flot
to %veigh onie featiter weiglit, I ani told on ail liands
tliat tie coinîry is ricli, and can stand il, tîxougi I kiiov
by \eiîc that lit taxes Moite arc lîcarly as unuicl

aslir i t% nî taxes anud rcnt %verc tugetiter ivlicii living
in1 Gru;îî lritain- I aiso knlo% that the state and local
bodies lhave inortgagcd the propcrty so %vcil dit our
very ciotiii- flîs as if tihe arc in the grip o! the
n;*.Olle%-iirt(Icr, ,et nîoney is svasted on public wvorks just
as if i t werc as pleittiftul as sand. Tlhe purest wvater can
be fcukld and badly coîîîaninaîcd durîng ils passage
throi.-h the tvater mains to tue consumer, by alliwing
il 10 have a sluiggisi flowv, and stand moîionlcss for
long- periods in the pipes; also by aiiowvii the minute
pai-ti(ies; rf cgateor otiier foreigîî and objectionabie
nmatter 10 reniaiti in tlie pipes, amd cause 10 iiîcubate
and nitipiv, aI lthe rate of, ofteiî, millions an hiour,
poisonous microbes, Nvhiicli afterwvards find tîteir wvay 10
Ille laps and gel nîixed witi lthe people's food. Experi-
ence lias proved thiat ail sucît objectionable malter lies
ini deep depressionis. or is forced 10 the dead ends, and
suci sîreet nmains as are cxtended thie furthest froin te
intake end of lte supply. On Iluat accounit il is abso-
ltlteiY necessarY timat wvashotit valves be pro-.'ided at
suci points of lthe w~ater mains, so that the pipes can be
tiiorougtily cleaned abouît once a mlonth, îvittout wast-
ing miuct wvater. Some two years since, I saw in lte
itewspaper Iliat the Toronto anialyst hiad been anaIyziitg
te citv water, drawil front laps uicar the centre, and lie

reported the result to be good. On the saine day, 1
svas engaged unslopping a blocked water service in one
of te sicle streels, about two mtiles wvesî of îvherc the
inalyst eot the wvater lie analyzed. On cutting and
dividing te pipe, I foitd a frog's leg, a few small bones
of a fislî and soine vegehable debris. Aftervards 1 al-
lowved the wvaler bo mun 10 clear il, anîd thte qîîaiity ltat
the pipe delivered %vas far frot beinz fit for use for
doîîîestic purposes, and lthe analyst îvould certainly liave
said te samte had il corne under Itis notice. Ail lte
htouses in titat street arc subject tc periodicai stoppages,
ont accoit of lte wvater main in lte streel beiîtg dirlv,
and ito, proper nîcans 10 clean it out being provided.
Tlie wvater aI lte intake pipe o! thc ciîy of Toronto is
excellent, but te disîributing nmains appear 10 htave
been laid w'vithout ain) titouglit of cicaning tlîemu ouI.

Tilere has been said sufficient 10 sitowv hoîv the
lîcalîli o! the people iargely dcpends on the laying of the
public wvater miains and service pipes, and may pass
on ho the costiy dantages and inconvenience of frozen

Vo1.. \'II.-No. 6.
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%%ater mains and service p)ipes %vlxîch are the outconxle
of poor construction. I have hieard people say thant
frcczing of pipes caninot be avoidcd, but I dIo ixot bc-
lieve snicl statenlents, and if reasonable care is ol>serve(i,
there iied be 110 (iffictilty of hit kind. Silice 70 per
cent. of the watcr pipes laid niever frcczc, tlmen why
cannot thc balance of 30 per cent. bc luade to resist
scverc %vcather. lit severa i ncwspapcrs we have rend
dtirinig thc last very severe winter that a fire occurrcd
in a town and the firemien wcrc ba<lly hamupered be-
cnluse tlmc fire hydrata was frozcn. After largre suins of
noncy have been spent to enlsure security, the article is

tiscess nt thc v'ery monment its services are necessary.
Tibe citizenis arc living iii faise sectirity, and tixeir pro-
perty mnav be ail constnmied and even tlieir lives inay' be
sacrificed becauise it takes tinie, a long tinte, to tliaiv
out the fire hydrant before it cami be ilsed to quemîcîx
time fire, and iii that ca.se the coronier wouild say tlixa
it wvas accidentai deauh and no eniquiry necessary, %viem
the fact of the case wvould reaily be that the person liad
coule by bis or lier deatîx on accotint of the careiess-
liess or wvanî of knowledge of tixe person wdîo set the
livydramît. If the party wlxo wvas responsible for pro-
perlv fixingc the Ixydratît wverc comnmitted for niali-
sing iter, tixere wouild be very few frozen fire hxydrates.
Evcry winter a large nunînber of fauxilies suifer, I>ecatise
the priVate Pipe sulppl-illg th&ei dwellînig iS frO7eix SOIid,
and to relieve tîxein ait(d tia\v ont tixeir pipes stîxail
boilcrs on wlieis are Snpplied, probabiv i)y tixe rate-
payers, and a staff of mien takes tiemn froi house t0
ixonse. and( tlxaws tixe pipes out by (iivi(limg tixe pipe at
Souxe comîveniemît point, and %vorking a simili copper
tube into tixe iiiterior of tîxe affectcd p ipe, and biowilxg iii
steaii, mnail tîxe biockage is remxoved; but if the pipe
fitter lias laid tixe pipe iii a snake fasbion, anxd tixe sinal)
tub)e canniot be forced ronxd tixe bends. tixen the ser-
vices of tlue steaux boilers are tiseiess. WTe shonild iii-
sist that work be (lote Ilw persons wixo tixorongliy tit-
derstanid tixeir business, and mnake theix respomîsible for
tlhe wvork txcy (Io, or hiave a fuiliy-qtialified offcial ta
inspect the work and pass il, axxd thus avoid the neces-
sity of tixaing applianices, and tixe ixeavy exiiense o!
repairinig damagres cloite by frost tro pipes contaiing
water.

Perhaps a fcw suggestions anxd souxe practical ex-
amxples of lxow 10 ensure pipes front frcczing. and tixe
causes of freezing, inay be inîceresting.-. \Vater attracts
frost, as wvell as othmer things, and the sliglitcst clamp-
ness wli carry a current of frost down to a nietai pipe.
By placing ant Open vessel o! wvater in a roonx il wviil at-
tract anxd absorb tixe frost, and iii fiis wvay frost can be
kept ont oi ceilars.

13% keepimxig this iiimx ind ivhent layinjg pipes ali tix-
inig ixydraxits, we maiv l)revent the risk of freezing if
reasonable judgpxnemxî and carc be afterwards observed
ix tixe mxanagemxent. I believe brass and copper wili conx-
vev andi carry frost aiong quicker than otixer mectals;
this is proved, becatîse it is fonxxid thatin muost of tixe
street mains tixat freeze and crack, tîxe freczing
first began at tue brass beild, screwcd into tie crowmxi of
the iaimi pipe, anid attaclxcd to the private service pipe,
and \wheni water onîce l)egilis to crystallize, it imcreases
tbe crystailization rigi and left in the mxain pipe quickly,
Irawinxg thc frosi bv w"av of tixe brass belnd, similar 10

the trec gettiiig its nlourishuxlent througu bue snxail root-

lets; omx tliisa*.ccotxmxî %ve should endeavor Menx fixinxg
w~ater pipes containing water bo disconnlect the pipe
front frost cuirrents iii a siniiar way, tîtat ciectricians
prevent eiecbricity front being %wasted or comning iix con-
tact wvibb foreign bodies. Thxis inay be donc in varionls
ways, first by etncircling the nietal pipe ivitli stagnant
atir completely void o! circulation, becauise air is ani ex-
cellent non-conductor; second, b>' Iburyinig iii pitch,
rosin, brimuistone or wvax, or coverimxg tîxe pip)e wvih an
air-tiglit stocking of rtubber, gtitta percha or dry paper
iv'ith a waterproof coat of varnishi on tue oultside, to pre-
vent it becoming dainp. If a pipe is properly iinstilatd
it wiil not freeze. Anlother important point is ixot 10

fix a pipe ix a position wvbere a strong current of air,
however sitxall the current mnay be, can sîrike il direct,
especiaily at a bend or coupling; for instance, a bomse
p)ipe is oftin brotiglt up throuigh the kiteixen floor fromn
the colfi basement; if tixe liole iii the floor is a uitile
larger than the pipe, the chillefi air wvill rush îbrotigb
t1w aperture rond( lte pipe, and freezc it. Pipes wvill
stand a conisiderabie amnount of coid %vitlxott crystalliz-
ing th contents, if the air fiat surrounids themn is nearly
nitionicss. They aiways freeze first wvbcre the cuir-
rents of air arc tue mnost ripid, however sinall a streanx
the etirrent iiay be; s0 if it is possible to lay a main or
a service p)ipe so that it cannot i)c approachied by danup-

mx',or whlere à circulation of air cannot Conte ini con-
tac,, with il, thil it nunist be safe front frost. Sonie enx-

giees ili neot aiiow tue fiuiing over a water-pipe 10 be
poi-idcde (lown so&except the traffic o! the road dle-
înands sciiditv, I.i auce the air bet\veen tue particles o!
eartîx placed loosely over tîxe water main formus a non-
conductor, an(l cis off the cirrent of frost front
(iescen(ingli to the pipe. Evenii i wcll poilnded earth,
that covers tue water mains, there is somne air, and no
doubt it prevenîs the frost front descending 10 the pipes

litîle, andi togeiber with the hecat that is absorbcd front
tîxe earth limat is attacked with frost by the lowver
strattinxx iimnmxediatelv iiider the froste(l surface, is no
donbt the cause wvhy the danipntess iii tue soul canixot
convey tixe current of frost down to tîxe main wvater-
pipes if laid at a suitable deptb.

It is nnlwise to ailowv a nietal pipe contamxing wvater
to toticli otîxer ictai or danip stomue or brick, if snicb
mebai, stome or brick cortnunicates in any wvay with
the cold atnxospliere otisidc, because sncb nxetai wvill
convcy the frostsiniilarly boa, wirc that conveys clectricity.
I think tuat the enlstomu of fiximxg a bemit brass uniion o1u
tîxe crovn o! a wvater main, ta deliver a private suppiv ,
miigixibe (tomle away with, with advamtage. andi iii the plae
of tappimxg the pipe at tixe crowx, the pipe main mighit be
tappc(i omi one side, and imx place o! uising copper bemxds
andl connections, anmmteaIed or ilaýlleale iron fittingq
sbouid be ilsed, becanise thxcv canmxot attract tîxe cold en
qlickiy as brass, ani it is ofîcmx the case that tlic 'ater
ini tixe maimns is constantlv on tîxe mîxove forwvard, lucre-
fore camîmmot rcadilv bc attacked by frost: whlîe the
wi'ter imi tbe brass bemîd and service Pipe omiv mxovcs
Mixen wvater is drawnm into, tlc bouse, amnd tîxe comxtents
o! the pipe beimmg afterwvards mxoioiless, is casiiy crystai-
iized, anx( tixem stars tîxe wvater imx tIme mxain rystalizing,
amxd imx limai w~a> great iîiscixief is donc. This iiietbocl
%vould 1owver tue hxome service comîmection as xuucx bc-
lowv tîxe crowvm o! tue wvaber mxainx, as tlxe brass bcmîd ex-
tenxds above tixe w~ater muainx, umîder tîxe presemît mIle,
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%lhich w~otll( bc rigbit, becauise the bouse service niecds

înorc protection tlîan the wvatcr main. Thle objection
ilhat tlîe services would break awav front the main, on
account of expanion and contraction, wvhcn iron or
l)rass pip)es are uised for service pipes, cati be ovcrconic
b>' using twvo Englisli slow bends, kceeping tbcnî suiffi-
ciently apart to allow enougi inovenient to take place
tlat will overcoîne any expansion or suiddcn jars that
iiiiglit occur. I also consider tlic cuistoin of putting a
separate service pipe to ecdi bouise, lîowever sinall that
bouse înay be, or howcver mny sinall bouses are
grouped together, is lunwisc. \Vater rapidly, deteriorates

%vlîen lying idie iii pipes; not oilly do thc fricndly
microbes iii the watcr die off for wvant of air, but the
w'ater sets tup a clieinical action witlî the metal of tbe
pipe. The public lîealtb deniancîs that wvater pipes
sîmouli, wvbercvcr possible, be worked to tlîeir fullest
capacity, on tbat accouint tbe shortest lengtbi possible
of service pipes should be tised betwveen. the Street main
and the biouse taps, aîîd as niany as can convenicntly
be served (roi one pipe shouild be. Water mains are
laid down considerably larger tban is ,îeeded for
<lonicstic or trade suipply, as a ride, First, becauise they
inay be called uipon to furnisb several streanis at any
mionent to exfinguisbi a fire; second, because a sinall
caqt-iron pipe, placed umufler a road, is easily l)roken by
licavy traffic passing over it. So wvc sec thlat if is necces-
sary to prevemit the wafer deteriorating or freezing in
%vinter, f0 s0 arrange tbin tlîat tbe witcr at aIl points
is kept, if possible, constanflv on the iiî,',e or circulat-
iug-, besides laviing plenty of proper provision for
eîniptyinig and cleaning tbeni out. Tliere is a service
pipe nmade tîxat will resist frost: also preserve the
puirity of the w'afer it contains, so far as f0 preverit the
wafer front setting- up any cbenical action wvitli flic
nîctal. ht is made of coninmon wvrouigb t ircn pipe, biav-
ing a tbick, liollow core, or lining, of pure tin, forced
into tbe inferior of the iron pipe, and wvben forcing the
tini into the inside of the iron pipe, a thin rubber clotli
or other non-conducting mnaterial is placed betwveen tbe
two nictals, which insulates tlie pipe, and prev'ents the
frost having any action on the wvater it contains. Thuis,
1w uisin g that kind of pipe, tbe puirity of tbe water is
inaintained, and tîte chance of freczing is iiil, because
it is impernîcable to frosf, on accouint of the insillator
placed between the twvo nictals, and beingr lincd, wifb
pure titi, it is impossible for tbe water to set up any
injuriouis cheinical action.

To niake the causes of frcezing very plain, I will
liere relate a few of miy own personal experiences. Last
\vinter 1 wvas obliged f0 carry a sîiiali wvater pipe over a
roof, and I knew the wvafer would oiily miove about
fu ice cach day, amîd tîmere wvas a great difficuilty pre-
sýented against tbe pipe bcing boxed, s0 I snnply in-
suilated it by placing tbre-ply rubber hose over it, care-
fully sealcd it at botli cnds t0 prevent any bircullation
of air befween the iron and tbe rubber stocking, and
the pipe did not freeze last winfer, tbotugbyl the wveafber
wzis severe and the pipe clevated higlb ini the air. Frost
wiul run dowvn a pipe howvever well insulafed, if the end
is exposed to tbe air, because the frost wvill travel dowvn
the inetal forward along tbe inside of tbe insulated
covering. A customier of mine being troubled wvith inice,
fîmat rail along the pipe liue of thc wvater pipe placed
uinder tbc floor boardimig, crossing the joints, (roi the
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kitcei boler to bis batbrooni, took up a board and en-
circled flic lead pipe %vitil a smnaîl piece of titi to stop
the inicc froni passing over the joists alongside of the
pipes. 'l'lie bouse every year wvas kept so well bcatcd
that the pipe biad neyer beemi known to, freeze, but the
sinall piece of fin miade if freeze, at tbe point wl'berc tbc
tin toticled tbe lead pipe, because the un aftracted the
little frost that wvas iii tbe air between the floor and.Uic
ceiling, and drcev it or focuiscd it on f0 that part of the
pipe fbat the fini toucbed, anîd just tberc I founid tbe
stoppage. Sonie twvelvc years silice, the Grand Trunk
Ry. offices, Montreal, were tbrown in tbe (larkc by a stop-

page of tbecir gas supply. I fouind tbe defect wvas cauised
by the gas being frozen iii tbe r4~" suipply ilain place
in the (aise roof, wliere the atinospliere neyer wvas less
thami 5o degrees of bieat, therefore noivberc necar the

freezing-point, but a nail biad fallen out of a sbiîiglc iii the

roof, and the becat of the (aise roof bcing near thc

seventies, andl tbe olitside bein,- about 3o degrees belowv
zero, there -%vas a rapid ingrcss of cutting cold air
througbi Uic small nail liole iii tbe roof, into, tbe (aIse
roof, whicbi made a bee line to on1e of the ventilators;
placed iu ftic ceiling to ventilate tbe offce belOw, and

on ifs passage forward it struick the -as pipe about tbe

onc-eightli of anl inch ini widtli, and crystalizcd the

danip, gas at tbat point, ctitting off the supply.
There are inany watcrwvorks' fittings tbat bave been

carelessly constructed, andl to, rectfiy tic injury donc
%vould cost a great deal, therefore if anyone can coine

forwvard andl show liowv sticb badly-laid pipes cati be

prcecnted front freeziîîg and bursting, or show tls an
easy wva> of tliawing liein ont wvlien ticy arc frozen,

thecy will be public bemiefactors anîd deserve comnienda-
flou. Town couincils and private individuals biave liad

to part frccly wvifb their nioney, aîîd suifer mucli incon-

venience on accouint of slîoddy wvork that cotîld not be
prevelite( freczimîg in past \,cars. Electricity, wliiclî lias

a close siiînilarity in its actions and mîethods of travel
witb (rost, is provcd by Professors Wood and Jackson

f0 be able f0 tlîaw frozen pipes, sniall or large,
I-Iundreds of frozen pipes wvere thiawed out last year

by Uic electr;cal inctlîod, botlî qilickly and at a far lcss
cost flian wvlien the dirty steamn kettle is ilsed, an'. I can-

lîot do better than repeat the report MNr. Hiem pub-
lisls of Messrs. Wood and Jackson's successful wvork

in the fhiawing out by live clectric currents. The atten-

tionî of Mr. Wood wvas draivni to a service pipe f lat

could ilot be tlîawvd ont by a stcam boiler, nor could
the kiuk iii tle pipe fliat wvas frczen be rcaclicd any

other wvay until wvarnîcr Nveaflir shoîîld set iii, 50 Pro-

(essor WVood consultcd with Professor Jackson, aîîd bofli

together tlîey tried t0 tlîaw otît the obstinate pipe by
clectricity, and succceded bcyoiîd tlîcir expectatiomi, and

then tbcy introduced the systein gcncrally. «Mr. Hliemi

goes ou to say:

"I will miow. givc yoiî tlic comnputations Professor
Jackson ka hind cnougvhi to -ive ne n hcihv
been verificd in flic different cities wvlire the conditions
were proper and the thawving succcssful. To tlîaw ouf

lcad or iromi services ulp to onle and omie-lalf minc, you
slîould tise (roui 200 f0 250 anîperes; if you arc not
able f0 get more f han 125 aniperes, it wvill take four
finlies as long. If you use over 250 anliperes you are
liable to get uf o trouble by overhecatisig the corporation
Etop-cock, and aIl oflier brass connections. WVrought-
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iron pipe niust be %vatcIîed very closely so tîxat thc
joints do flot hicat; it lias lowcr resistance, highcer con-
ductivity, rcquiring more currcnt, in ordcr to make
more hicat, therefore you must watch the unions-that
is ivhierc the heat occurs. It is nccssary to use a source
of current wvhicli does flot affect the elcctric liglit lines
or otixer transmission lines; if current is taken froni
tîxeni, danger miay result. Vie have therefore ordinarily
used a transformer iii the wvork, but ini some cases liave
use(l dynamos directly. The source of current should
have a pressure of not less than 50 volts. To thaw out
500 feet of a six-inchi main iii hialf an hour requires 8oo
axuiperes; if you are unable to get more than 400 aniperes
it 'viii take four timies as long, or twvo liours. Eighit
butndred aniperes wvil1 thia% out 500 feet of a 12-inch
main in on? bour, and a 24-ixich main in twvo hours, etc.
The source of current for %%ater mains should have a
pressure Of flot less thanl 200 volts.

"In preparing to thawv ont a water main, connect
witlî two hydrants, winding the wvire around the hose
nozzle. Screv bydrant xiozzle cap up to the wire, niak-
ing a close connection, commence at open end, wlîere
there is no frost, vitli 800 aniperes or less and 200 volts,
and thawv say Soo feet at a tume. Water should be kept
running for at least an hour after the main lias beeri
thawved, as it will take that length of tume before the
water wvill bc sliglitly warmer. Tliree-quarter hi.p. wvill
tbav a six-inchi main in lialf an hour per foot length;
two-tenths li.p. wvill tlîaw a one-incli, and one-emghth
h.p. will thawv a five-eightbis service pipe in hiall an bour
per foot lengtb. There is no danger from electrolysis,
on account of tue short duration o! the thaving pro-
cess and the ground being frozen. Herewith are the
directions for tbawving service pipes up to one and a bial!
inches in dianieter, whicbi w'ere prcpared and sent ont by
the University of Wisconsin:

" 'The current. wvbich is required for thawing ser-
vice pipes satisfactorily, is froni 200 to 300 amperes.
TIme source of current should have a pressure of flot
less than 5o volts. Vihere electric lighit uines carrying
altermating currents are available, a transformer or trans-
forniers, iii parallel niay be used as a source of current.
It is very important that direct connection of pipes to
bouse uines be avoided on account of danger of fire in
wvhich the bouse is placcd by such connection. Where
altcrnating currents are not available, contintious ctir-
rent feeder lines mnay be used, but these sbould be en-
tirely separated froin the distributing net work of con-
ductors. The way iii which the appliances sbould be
connected wlhen an alternating current is used witlh
transforiners is as follows: The secondary leads froni the
transformer should be quite large, suchas NO. 3B. &S.
gaugle, or larger. In mialiig conniectiomi to the pipes,
one of the secondary leads should be takeni into the
house, to wbich the frozen service pipe leads, and con-
tact inade at that point hy somec forni of mctallic clamp
or by simiply giving the conductor two or three tighit
twists about the pipe at any point wvbere the pipe is
exposed or at a faucet in the bouse. The oiier
secondary lead shouild be put in contact wvith the water
systeni outside of the bouse and in a simiilar inanner.
Tiiis contact niay be mnade at a hydrant or at an adjoin-
ing service box, or pipes in a neigbiboring bouse. When
there are twvo bouses near together, each wvith frozen
service pipes, the twvo secondary leads may be connectcd

to the pipes within these bouses and both frozen ser-
vice pipes thawed ont at once. While the thawing
process is going on, the faucet slmould be open in the
bouse to Nviiicli the service pipe leads. In one of the
secondary leads should be inserted a water resistance,
wvhiclb consists, for c:)nvcnience, of a bucket of water
containing a bowlful of saIt, and two sheet-iron or cop-
per plates to wvbicli the ends of the severed lead are
attached. This serves to controI the current. lIn tlie
primary leads fromn the electric Iiglit line to the trans-
former it is lîighly clesirable to have a fuse in eacli lead,
and an amiperenicter. Mien aIl connections are made,
the plates are placed in the bucket and are themi nioved
towards eacli otmer until the aniperemeter records a
proper current. If the prinîary pressure is I,00o volts
and the secondary pressure 5o volts, the current sîîould
ardinarily approacli 15 amperes. If tbe priinary pres-
sure is 2,000 volts, and the secondary pressure is .'50
volts, the anîperemeter reading should ordinarily ap-
proacbi 7.5 amperes. Viater ordimîarily begins to, flow
in a time flot mucli less than ten minutes, or not greater
tban one hour. If the secondary current is quite close
to 3oo amperes tue period seîdom exceeds one-haîf hour.
The frozen pipes are often split by the action of the
frozen water, and these at once begin tO leak wlien the
ice is thawved away. For tbis reason it is desirable to
have a pluniber wliere be may be readily calîed to carc-
for the leaky pipe. The electric current wlhen properly
used wvill flot damiage the pipes. It is desirable to wvatcIî
brass and iron connections to lead or iron service pipes,
as tbey sonietinies lie on accounit of poor contact. If
such heating appears to be excessive, the current may
be reduced with a resulting increase in th;e duration o!
time for thawving. After the pipe lias been tbawed it is
desirable to, let tlîe wvater mun continuously for a con-
siderable tume, inasîuîuch as the ground aIl round the
pipe is frozen, and the pipe is hiable to freeze up again
unless the water circulates.' In closig tlîis paper let
rue give you an extract f roin an insurance paper, as to
tlîe financial restidt of this discovery: 'A sligbt estimate
of tlîe value of the invention of thawving out frozen
pipes by electricity to underwvriters can bc fomîid froni
the fact that iii 1898, insurance companies paid ont
mîearly $300,000 in losses caused by primitive nietbods
of thamving ont pipes.'"

SOUJTH AFRICA, ITS PEOPLE AND TRADE.

ARTICLE I.

The obduracy o! the Transvaal Boers amuI tlîeir
president in refusing to concede tue comnion riglîts of
mani to citizens iot o! their own race, is turning tue at-
tention of the civilized wvorld to South Africa and its
people. That quarter of the wvorld l)055C55C5 unusuial in-
terest to Canadians, flot omily froni the standpoint of im-
perial politics. but from its commercial development
and its possibilities as a field for Canadian trade. As a
prelude to a reviewv of the prospects for Canadian manu-
facturers anI exporters, it will be wvell for the reader to
know sonîething of thie causes o! the present political
complications.

Tbe Cape of Good Hope, thougli discovered by
Diaz, a Portxmguese navigator, six years before Coluni-
bus Ianded in Anierica, and tîîougli used as a port o!
calI by the Portuguese for a century after-vards, it re-
mnained for two Englisli captains, in the employ of the
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' East Inidia Conmpany-Shillirrge and Fitzliîrbcrt--to
mîake formai claini of sovereignty iii tire naine of Eng-
lanîd iii 162c). Aftcr sonie rivairy betwccn tire Engiisli
aînd tihe Dutclî East Inidia conipariies, the latter, rcaliz-
ing the saluibrity of thre cliniate and thre fille soil, sent
out an expedition iiiider Jan Van Ricbeck-in %vliosc
lionor the Hlon. Cecil Rhrodes lias reccntiy liad a statue
erected in Captowil-to make a permanent seutlemîent,
and tirus began in 1652 the Dutchi occupation of the
Cape. Little by littie the settieruents cxtcndcd back
from the Castie on Table Bay, but tire lifc of thc set-
tiers wvas the life of wvhite slaves. flhey wvcrc not al-
lowd to seil tîxcir produce to visiting slîips, but could
orily seli to Uie comipany at prices fixed by the conipany.
On tire otlier liand, they were nlot perinittcd to purciase
goods except from tire compally ani at prices fi.cd, of
course, b>' Uhc conîpany. Tlîey and the artisans of the
towvn wvere, nioreover, bled nt cvery turn by the coin
pany's officiais, and if tlrcy attcnîptcd to conîpiaiti îte
liea(lquarters iii Holland thecir complaints werc cither
suppressed altogetiier, or tire complailnaits werc uni-
prisoned as treasonable persotîs or othicrisc mîarked
out for persectition. Tire farmiers liad no title to the
lands tiîey brouglit lnmier cuitivatiori, anîd %vere ofteîî
ejccted after wvorking a lifetiiîîe upon tiîeir lands. Thcy
wvcre plainiy told that they ireld tlîeir property by grace
of tire conîpaîiy. Offerîces, wlîicli now would scarccly
corne uruler the criiniai code, were visited wvitiî deatir
in its mTost fieridisli forrus. Crucifixion wvas a coninioîî
mod0e of capital punislinient, anrd anotîrer wvas thre tying
of tire victini with iris back on a wvieel, wlicre lus
body wvas broken, and lie ivas Ieft "a prcy to tire birds
of hecaven." Tire rack and the gallows Nverc tire coin-
mon -neans of pnnisiring slaves. It is flot to bc wvon-
dered at thnt the Dutcir settiers souglit to escape tis
tyranny, and froni tume to, time, in spite of tiîreats ani
tire conîpany's dlaii of jurisdiction, niany got beyond
tire reacit of the comparry, risking tire enmity of tire
natives in their migration. Thns began th~e "trekking"
of the Boers, wvlicli dates backc to i67o, and lias been a
peculliar characteristic of Dutch coloirization dowvn to
the present day.

Drîring thec upheavals of the Frenci revoîntion,
Englanîd feit tl-c. r.vcessity of possessing the Cape to
save lier East idian tr-adc. and after a feeble resistance
thre Castie caziitulate.! tc Sir Jaines Craig in 1795. At
the peace of Ainicis in ZC"03 thre Cape wvas restoreci to
t1ie Duttir, but was inaiiy taken in i8o6 by Sir David
B3aird. The firsit tie of individual liberty and reason-
aille goveiciiît eijoyed by the Cape Dutci wvas given
ici theni by Great ELitain. With tire advcnt of Britain
at tire Cape, the Dutch farmers got thecir first cicar tities to
lari'(. thie> get il-,rict court.-, wvliere justice wvas for f1îe
flrst tiime t(l,,riiii.ered wvith fairncss; and w'ithout lie
corruption which liad made tlirir mlasters so odiotis.
Thre people got tixcir first regular scirool systcm, anid

*tlîeir first postal system, froni thecir ncw British rulers.
wvio also did awvay with tire systein of punisiig
offenders by the cross, the -wliel, and tire rack, those
brutal instruments of torture bcing destroyed at tic
very outsct of tire Britisli regime.

Sucli, iii a few wvordls, ,.as Uic contrast betw'cei
Britishx and Dutcli rue at tire Cape. It is not to be
denied tliat between tie Homie Governmcnt and thre
colonîial rulers mîanv mistakes have been made in the

subsequent lîistory of Britishî rule iii Southr Africa; but
more Olten than otherwise tiese errors wvere nmade
tirroligli inistaken lenieîîcy or mîistakcn plîilantlîropy
touards Boer anid nlative alternatcly. Perliaps tie Mnost
ixîpardonabie grievarîce îirrsed by tue B3oers iii thre
presclt century ivas the etîraicipation of the slaves iii
the Cape Colon1Y il' 1837. MalnY Boers to thre prescrit
day believe iil apparent Iîoîîsty tlîat a Kaffir lias no0
soul, and class liini witli tue îvild beasts of tire veldt.
Whiie otirer ntionîs besides the Uniited Statcs bave
freeci the slaves %vitirort conmpensationi to tue slave
owmîers, Great Britain voted to tire slave hlkers of tire
Cape f 1,247,000. Tis ivas 01113 iraîf the amîrounit of tire
appraisement, but it mnust be reniernbercd tlîat tue slaves
o! the West Indies and otiier parts of thre empire iad
to bc frec at tue saine tinie at a total cost of É20,oo.ooo
-an eîîornîous suiu for tirose days-and Uic sublirriest
exhîibitionî of tire awakeîîing of national conscience ever
recorded in tire iîistory of nations. Tiiougi thre Boers
mnt have knowiî froin tue agitation that irad been go-
ing on in England for tue preceding thirty years tiîat
tic eilancipation of slaves rîîust corne, tirere ivas a
great outcry Nviieii tue aniont of compensation wvas an-
notinced, and, to, iake mîatters ivorse, froni their stand-
point, a horde o! self-appointed agents, wvori<ing on the
circunistalice tlîat the îiomîey lid to, bc paid iii Londlon,
bonghit up thec daims o! tic fariners for a mere song
in inîatn cases, and the eniraged slavc-owning farmers
trekked into thre iîîterior to tire nuîîîber o! several
tiousaid, founding wliat is now tire Orange Free State,
tic Tr'ansvaal, and a portion of Natal. British settiers
liad anticipated tien in Natal, arnd after sonie bloodshed
and a fcîv years' licsitaucy on tire part of tire Home
Guverrîîîicîit, Britishr sovereigîîty ivas prociaiîîied over
Natal 111 1843. Aithougi the British Governînent liad
îvarîîed tire ciîîigraîît Boers that they ivere still l3ritisli
subjccts, tirose wlîo settled in tic Free State and tire
Tr.ýrisvaal werc allowed to rie tieirseives. Thre Free
State ivas iîîdeed taken under Britishî mule for a number
of years, but tliat nule ivas N'itlidrawn under tire protest of
a large îuiiirity of the inliabitants, and the State wvas
left an independent Republic in 1854. Under tire wise
anîd corrîmon-sense rule of tire late Sir John Brand.
wlîo wvas presiderît for twenty-five years, the Fre
State li&rs liad tili noîv tire best relations, aimost unin-
terrptedly, vitllm Great Britain and -%vith lier colonial
neiglîbors. Tirere ivas but onie serions difficuity ani
that arose ont of thre discovery o! tire dianîond fields oiu
tire borders o! the State iii 1867. The land had beeri
owmied andc îvas stili claimuie( by a Griqua chief, mîanied
Watcrboer. anîd tic Britishî Governrncrît liavinig bouglit
nlp lis riglits. proc!aiîîîed tue diariond fields Britishr
territory in 1871. Tire Frce State, wviicir had claimeci a
part of tîcse fields. witlidrewv under protest, but wvhat-
ever tue îîîerits of its dlaiims tiîey ivere gencrotisiy coni-
pelisate(l by a payîiert of .i9o,ooo, iviti wviicl the little
State wvas %veli satisfied, and iili wiiicli it buiit its first
raiiwva-a rond tint stanîds to-day as tue best asset
Possesscd by tie State. Wiile tire Dutch in tire Fre
State and Natal, as ivell as in tue Cape, have settUed
<lowii to a fairiy gerieral friendliuîess towards tue British.
tie history of thre Tranisvaal B3oers lias beenu muarred bv
a stroîîg and persistenît liatred o! Britishî Goverîrînent
and people. People<l largeiy b3- the irreconciteables, wvho,
liad icît 'Natal and tire Fre State on tue advent of the
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rtiî.anîd îitterly îîuîable or tluilliing ta îîîidlerstand
UIl B3ritishî idea ai gaverixiient of thîe Kaflir tril)es. tliey
lhave becoixie the Islittîaels ai Southi Airicani civili7.atiaui
-tlieir liamid farever against Uhc Kaffirs on Uic aile side
anid agaiîîst thîe B3ritishi on Ilic alier. rtîcy iiave so far
failed ta sec the advanitageq of tlic goldenx ride, or to
recad tlic sigis (if thle tiiiesý t liat tlie% liat: p'i-pettiaie(l
tlic siîie ideas ai lordshl as those tlimier wvliichi tileir
.încestars groaid iii the t7t11 cenittr%. 11i t1877, Nylîeil
tie counitry %vas in a state af bankilrtilptcy, Sir Theo-
plîilus Slicpstauc anncxed the Tranisvaal ta thîe Britishi
Eîîîpire, %vitlint activ'e aoppositionî. \Vit nc ua: he
tliotîgylit af this stcp, it %vas taken %vithi the best ien-
tioîiz, and ivitli thec desire to save tit B~oers fruit% Ille
(1-tl.tîctioni %vilîch wolld have beenl ilîcir fate .Il tile
liands ai the Zulti RiigCx aa 'lle step) once
takmi, it is iaw gcncrally rcalizcd tliat a terrible mîis-
take wvas miade iil giviing thc cauntry back to %vliat lias
praved a ianstraus systentîo ai nisrtilt. 'l'îlie B.ritishi
Gavcriiiciit, liowcvcr, gave ici Boers jîîst grauuid of
comîplaint wvlien il lcft thec Tranisvaal lor ltrie(! v'ears
\vitlioaut aiiy represenitative institutions, aud periiiiucd
dîîring that timie a nîiilitary aligarchy. caunpased ai mnîî
whoî gave lia cansideratian ta the suscepjtibihitics af Uhc
l)îîîcl iihabitaîits, a large part ai whoun woîuld have
beccî fairly coltciiîcd titider a systcin wvlicli gave thuetî
a voaice iii thec atTairs af the country. It %vas îiiartîiîate
tliat jîust xvlicm the Britisli Gavernuiienit begati ta be
tiaakc ta tie seriauisicss af Bocr discatcnt, anîd wcrc
actually cansidering the caonstitutionî franicd bv Sir
Biardle Frcrc, thec Ilaiîics of rebellian l)rake aut, îvitl the
restilt that the Britisli werc deieated ini thrcc enigage-
iiients, tliraugli the gticrilla tactics af thîe Baer sliarp.
shooters, and thien the .Gladstotic Goveriinîcuni rcstored
thîe republie limier tliat '*stuzcraiiity," whicli lias bccn
ever silice a souîrce af iiiisapprelicuisiai ta the Boers.

LBefare allhiditig, ini aur micxt article, ta thîe prescut
camnditian ai affairs ini Southî Airica, il is waortli %vliie ta
remninber tItis tcachimîg i Uicfth past, tîtat wlicecver thxe
British anîd Dutclî have co-aperatcd citlier iii coloiii-
zatiani, ini politics or comminerce, tlicy have bath pros-
pcred. TJhe l3ritisli possessiaon af tic diaîîîand fields
%vas tlt fitatîcial salvatian af thîe Frec State; anîd thîe
Britishî aperatiaîî ai thec Tranisvaal gold iclds lias liitcd
îlîat rcpublic fiv' îîî commiîercial iiothiiîgîîess ta a state
uliat lias bcconic at aonce thie chic! pawer anîd the ci
dianger ta thie îîciglîbariîîg stites antI calonics.

JIUDSONS BAY.

A. P. Laxw, ai tce Gealagical Sîîrvey ai Canîada,
lias rctuiriicd ta ()ttava, after fiteen iiionîlis' explar-
ntian af I-Iîîdsaîî's Bay. Mr. Low Icit Ottaxva in the
spring ai 1898 far tic -\tl.tttic coast, front whiice lic
%vent by steanier ta Uie eastcrn itiotio 1 i dsotî's -
Straits, %vlîcrc lic taok a yacht and cxplarcd the caast
down ta Great Whalc river, a part ai tic bay neat pre-
viously cxplarcd. Several large rivers wec discavcrcd,
anîd greac quanitities ai fisli %verc foutd, espcciallv iii the
mionutis ai the rivcrs. 'Tle fisli botind w\cre Arctic
saînian, %vhitcfisli, trout anîd cod. 2\Ir. Lau'v thiiks tlîat
tlîey arc iin sufficicuit quaîîtitics ta ina!e f'shing for coin-
iiiercial pîîrposcs v'ery profitable. lle wviiter af
898-99g wvas spent ini Great \Vitale river. NIr. Law

-tild bis party living ini snow hanses. Thiere wvas inot
mîîtictî warl (fole duriing tic iîîtcr, as there xvai bhardy

six lioirs* sunlight a day: but dtiring the past stiirnnîcr
a v'er, large tract of country inlaîîd wvas cxplared, and
saie v'altable mnerai discao'eries made, af wlii de-
tails %vill bc gyiven fi blis report to the Gavernuiient,
wh'licl will bQ miade -Il au earl' (tatc.

(IREEN GRASS OROWS ALL AROUNU)- PETROLIA.

.\ wail lias gonie lip fruîn l>etrulia, Ont., bcCausC
ilie J :iiperial ()l Co. bias re,îîaî'ed evcrythîing pcrtaiing
ta the oil industry froiii Petrolia to Sarinia, Ont. As
the iiiotbpiccv of thei local sorrov says, thc "ail wvellb
-ire tliere yet." Buit that neced iiot crnfort the town
t00 iiitcli, becailse thiese %veIIs cati otly bc puniped
i'lieîi thec Imperial Oiu Ca. requires oil, and wlvbcn thec
%%vcll-a\vticrs are prepared ta lake thie price the conlipany
fcels prepared ta pay. \Vlien evcryting lias becît gat
an a business basis, the caînpany wvill pav oinly iwliat is
good for il, and those wvlio kiiaw the Stanid.rd Oit Ca.,
kuaiov vlîat. tliat is. \Vlbeîî thxe peop)le af Petralia, Ont.,
refiscd ta bonus the Bilslinell Oiu Ca., seinîe fcwv years
aga, tlicy wvc tunaware tlîat the Stanîdard 0 il Cani-
pany tlien praiiiiscd tuit grass %v'auld grow ini the
streets. Tlbev did net kîîow, pcrhaps, thant the LBushuneil
Oil Co. wvas tlicii, as the .lîipcrial Oil Ca. is iaw, alle
ofimniny niice finie prapertics Nviiicl are omied by tic
Standard Oil Co. Ini Uh iciatime ich grass is begiin-
Il:ng ta sprauît, anid tie Standard Oit Caompany mono-
palizes UIl ail blîsiîiess ai Canîada.

-Occasions havc bcn inîîîiîeraîîs fi Canada
wvlierc ance tawn lias hand ta cai upon atiother for assist-
aInce ii firc-filhtiîig;,, and frcqticnltly engines, ctc., are
sent irauî ance tawnt ta ituadxcr. Il lias bcen foaund that
ini sane sucli cases the borrowcd apparatuis wvas cn-
tirely ilsclcss bccausc thic hase coulilgs %vcrc net af tini-

forii size, and tlîcrciare tlîcy cauld neot bc uscd in cou-
juîîctiaîî îvitlî the apl)aratils alrcady ant thec graîuind. Titis
sliotild be rcnîcdicd.

THE COMPRESSIVE STRENOTtI OF CONCRETE AS DE-
TERMINED BY TESTS MADE AT MCGILL

UNIVERSITY.«

hy V . Il. ANUIRRSaN, STUDES-T C.%-%. SOC. C.F.

Concrete, cspccially in the construction of puers and fauinda-
lions, is coiig cvcry year int more extensive uise. It is tiiere-
iore desirable to dcîerinie ils strcuîgtlî, and mîore particularly
Ille rcsistance ta cruishing. as il is ta a compressive force thiat it
is inast oftten subjccted. l'le rcsults of very fcw tests wvitl titis
enti iu vicev are givcui in auiy of Ille treatises oin concrete or
bu:ildinig tuatcrials, or iu the engineering jatmruals. A fcwv resuilts
inay be foiiud, but they arc scattercd and very irregular. and
littie- information cati bc obtaincd front timeni. Disrisig the past
ilirce yearý; n fc% tests have heenl carried oin by the students -34
civil engineerinug at McGili University. The first series. two
years ago. wi's ta Jctcriuc the cffect of ditTerenit peru cutages
of water upon ilie strenglu, and the best perccntage ta uise. Titis
wvas iouind ta lue about 2o pcr cent, o aic2 sand and cernenit. Laqt
yémr tests were maide conilariug the strengtlis of concrctes maadc
respectively front an Etiglisli Portiand and a Gernitn anc. Tlii1s
y'car tests wce miade îupon sand cuient in arder to compare il
wvith thie Portiands, and ilso to deterniiiie thte bcst proportionîs
in whicht ta miix il iii niaking concretes. Titis cmitent w.tas
-Cathiedral " Irand sand ceitent, miade by thie « St Lawrence

Portlauld Cernenlt Co.." a of tel It is muade of cqual parts
of P'ortland cernecnt and kilii-cricd ptimp sancl. Tiiese ar, run
tou.(.titer itia a revolving cylinder liai! fullt of flint pebbIcq,
wvhere thcy are thorouglîly inimed and grouind to ait impalpable
pcuwder.

'Fom a paper read betore the Canadian Society of Civil Enizinecrs.
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Tlsc conditions undcr wisich tise tests werc mnade ilsis ycar
wcrc tise saine as tisosc of tisc first serics (L)ublislied iii papcr No.
117, Trans. Cai. Soc. C.E&.), except that tise blocks wverc mnade
9 X 9 X 12-ils. instcad of i z-ini. cubes, as tise cubes wec foîînd, in
sorti cases, ta bc tao strong for tlic tcsting machinec ta break.
TIse blocks werc tcsted witii tiseir long edgcs vertical, and restedi
on a steei plate wiîiciî was on a bail and socket joint, tlic plat(.
above the block being fixed. Siseets ai rssbber were inserted
above and bclow the block ta give a more uiniforin distributionî
ai tlîe ioad. The blocks wcre aiiowcd ta stand in thc nioulds
for about two days, and were diecu removed and piaceci iii water.
wvhcre tiiey wcre kept until the tirne of tcsting. The resisits ai
ail the tests mnade inii î89, and tIse more striking ones oi other
yc'ars. are liere prescnitcd iii tabular forni:

volumne of intcrstices bctwccni the stones decreases, because tlic
titurtar is isot so strong as tic stone. Tue strengtli alsu ti-
creases with tisc richncss of the mortar iii cernent, so that the
strangcst cancrete wviil be anc witii very littie sand and a great
deal ai Stone. Tiiose witii the i-i mixtures ai inortar arc very
liunch stranger, tiiosigl also mare expensivc than the otlier..
The sand cenments are founid ta bc wcaker titan simîila-r iiii.\
mi~res af Portlands by front 12 per cent, ta 40 per cent. The
tîsanuifactîtrers claini timat witli a mioriar, stich as a z-to, %%ýîti a
grcat deal af sand, tiîis cenent is stronger tiian tise Portland.
Tihis reriains ta lie detcrnîiincd. If tue cancrete is desireci to
have very great stretsgth, a Portlanid cernent and a ricli nirtai
nsigit, be sssed. but if wveight is the miain cotisideratian, with oni3
nioderate strenîgtlî reqssircd, a catîcrete of sand cernent wvill be

ISESULTS aF EX5'ER1MENTS ON~ TItE COMPRESSIVE ST1tENÇTtt 0F CONCRETE.

MIXTUREt.
----------Perceitaize \Velgi

Blrokcen of In ibs. per
Cernent. Sand. Stone. WVater. Cui. (t

1 2 4 20 139.5
1 2 5 20

1 2 6 20
1 1 1 221ij 142.3

1 1 2 221/3 146.7
t 1 3 :225,•î 148.0
t I 4 221/1 153.3
t t 5 22VXs 151.2

1 2 2 20 143.5
1 2 3 -0 t46.o
I 2 4 20 148..5
t 2 5 20 150.5
1 2 6 20 150.0

1 3 3 20 139.5
1 3 4 20 139.0

1 3 5 20 145.0
I 3 6 20 147.0
1 3 5 210 146.5
1 3 6 20 146.4
I 3 7 -10 I50.3

I 2 4 20 i5o.6
I 2 5 22 148.5
1 2 6 20 154.0
i 1' .3 20 149.8
1 1~ 4 210 151.5

4 r124i/ 20 153.5

4 5 6 7 8

One l'Our T 0
mîeek Vec1us. mnnîf,

746 626 507

728 ..

1037 x ..

494 505 ..

Sio 613
581 680
500 698Z

3 20.;
366
386 ..

.. 357 . .
144 274 4ff0

1 M 182 218

210 322

~31O 441 ..

275 477 4194
.21 6.39 670
412 490

446 C79
5.36 741

No. 0t
Tests.

*2

*3
*4
*S

e6

*7

t18

t~iî

*121

2*4

*126

Proportion
of Mortar go

lîroken scone.

-100

- 120

60-30
-()o
-90

-120

- 150

60-40
-6o
-80
-100

- 120

6)0-45
-Go
-75
-90

-75
-90
- 105

6o480
-100

-120

()0-72
-96
-le8

Date of
Test.

1896
1896
1&)6
1897

1897
1897
1897

1897
1897

]&97
1897

1897

1897
1897

1897

1897
1897
189e

1898
le.

Relative
amotints

o! celîsent.

157

137

122

367
275

220

183
157
2-10

183
M5

137
122

157
137
122

110

122~

110
100

157

137
122

200

169
157

RELATrivE Cosr,

First Second
Assuseipttan. Assuiption.

174 120
152 121

13 16
407 2o6

305 17,;

244 î.ý6
-104 144

174 135

259 150

216 139
85 131

162 124

143 120

185 122

162 117

143 113

129 lit0

122 104

110 102

100 100

157 11v)

137 114

122 Ili

200 134

16g 126

157 123

12 13 14 15

Branîd ai Ceincnt-*German Portland " Hemmoor " Brand.
**Eniglisi Portlanîd "Ancîsor" Brand. tSand Cernsent "Catse-

drai " Brand. Blocks niarkcd thus (x)
uîîdcr a iond afi îo.5o lbs. per squîare inîch.

rernaincd unbroken

Colîîînn 13 shows the relative quantities af cernent in the
difierenit mnixtures, and sorte atternpt lias been made ta çstirnate
the cost ai tise different mixtures an tiîis basis. Tise relative
costs arc compare,' an tise foiiowing twvo different assumptions:

First asstimption-Colnnin 14 shows tise relative costs if it
is assumed that the sand and stane caîs bc sectired an tise spot
and tîseir cost ignorcd. Tise cost ai difTerent brands ai cernent
is taken as beiow.

Second assunîption-Colurnn i5 showvs the relative costs oi
tise different mixtures and brands on tise foiiowing assurned
casts per csîbic foot ai materiais

Englisi Portland .................. 53 cents.
Germias Portlansd.................. 50 cents.
Sansd cernent...................... 45 cents.
Broken stone...................... 8 cents.
Sand............... .............. 2 cents.

The cost of labor is flot taken into accourit, as it will be the
saîine in cvery case, and these casts can at best bc only a rouîgit
approximsation.

Tise mains requisite for an cconomic and good concrete is to
have just cîsatigi cernent ta coîsspletely snrround evcry grains of
sand, and~ jst ensangh ai tlîis mortar ta fli cvery interstice bc-
tweeîs stones. Coîunn 12 giVes tise proportion cf mortar to
Stone. and it wvili be seen thaï: witli cadi difféent Inartar lise
strength increases as tise proportion ai stoîse isicreases. or nf. the

mîscli cîscaper and qîsite efficient. 0f cousrse. much cheaper mix-
tures ilsaîsîle aises tested can be made, bsst îiey xviii be weaker
accordiîigly abter a certain limit is passed. wisich lirnit has nat
ienI reaciîed iii iiese experiments. One ai tue cheapest and a
iairiy stronè concrete is NO. 23. This mixture wvould scem tse
best ta uîse if excessive strength were flot required. The load,
given iii tue fable are tise actual cm-siig ioads1. Tue blocks
shosvei cracks or signs of failure before tisis laad was reacle<].
bsst it was îhisosght better ta niake the caîsparisan on this basis.
For pîsrpn.res cii consparisos it is best ta take the results afi Use
fotsr-weel, tests, as tise coîscretes then show more uniformi resulîs
tîsaî as mie week, aîîd tise twa-nionts tests are flot complete.
Tîsese tests ire still vcry incamplete, assd il iniglit be profitable
ta usake fîîrf ler tests wviti caiscretes cossîaining more stane. Tise
strongest ai tise sand cernient mixtures is NO. 26, and Wilh this
rich nsortar it laoks as if it wouid stand a good deal more Stone.
thus inecasing bots tise strcngth aîsd wcîgfst. and rcducing tise
cost. Tests ai this niature xvill likeiy bc carrsed out at McGill
Unsiversity in futusre years.

-S. T. Bastedir. Depssty Msînisicr oi isirs.and A. M.
Wickeîss. tise inspeiar ai boilers, reccîstly msade a test af the
lui; ' Gilpiie." whscls tIse Ontario Govcriîsseîsit lias purcliaseci
.a be sîsed as a patrol boat in Lake Husron andi Georgian Bay
waiters.
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VENTILATING AND IJEATING ONE-STORY BUILDINGS.

So i.tr as tlteir cotitrtuctuot is couicerned, tlie sîinifiest of ail
struîctures requiring v entilationî and lieaîing arc onc-stoiry
Ihîilil g>. stîchl as i il '11o1)s aîîd exiiion buildings. B ut
no other forni of building lias so large ain amnountt of wall and
moif sîîaec lier cul.uc fout of eiiciosed space. or sticl i mgli andc
e\tcneidi roois. lin fact snicl a building, as a miec. foruns ouîiy a
sinîgle roolîl. As a c0uiscliuince lic inost chiliciint systein vs

itCsrv il is îlot aloîic still*uc.eiiî diat tlîc apparattus slhal bc
largc, to ,îlI'w for <lie e.xccs-,% lenat ioss frontitilt buîlu(liig, but.
alîove ail, tic arrangemnit oi the (listribiititig duicts mut bc sicl
aï to 11105 ecoiioiiicatll% tîtilize thelicîcat suipphucd, for initier-
liaiîg alt <li floor anid o. ctrlieaîiiuîg above is ouîc of the liiost
-ýtatirail cos'qticcîes of 'in imîperfcct systelîi of distributioni.
lîîder sticli e:irîiuîistauîces tlue apparatius itself is frceqîiiîîlv cou-
dciii îîcd a s iiav iig instifiicieint capacity. w~lien thli t rouibie lies cul -
tireiv in tlie nialner iii wîiclîth hlclîatcd air is delivecd toth0
building. lui btuildings of tlîis typec the prinîcipal provisioni is in
bc madle for the lîcatiiîg. for the occuîpanits arc generally separ-
atcd, and tic air stipplied for lîcatiiîg %vill amiswcr il tîte reqtiirc-
îîîcîîts of venîtilation. lit it is licvertiicless liîccsary. ilat tiicy
slîoîld bc provided( Nwitli fresli air iii sîîfficicîîî qîuauii. Oue of
thc iiîliecut virtues of tlus nîctlîod of licatiuig is îlîat it cuistîreï
sii Stui)fly. Ag the air provided is gtiierally il% cxcess of tita'
rceq-z.red for ventilation, iuîcreascd ecoîîouîy cati be sectiretd by
us~ing over agaili a portiont oi tuec prcviotisly lieaîcd air. This
iiay be (lote hy arraigiuîg daîîipers or doors so titat part of the
atir cuîtcriug tic liciter is <lrawnu front ont of doors anîd part, or.
if desirabie. tic wliole fronti îie root. lit fact. ini the ordiriary
aauifactory the comitoît practice is t0 uîomnîally take the cii-

t irc a ir sîippiy irontî %viii n thle ibuîildinîg. Tihis docs uxot rustlt.

Romiudlîotisc, L2st St. Patil. Nliiîui., shows îiîat tiîc proper licat-
iîîg of a rotitîdiîotisZ presenits a double probîcîn, for txot ouîly
iiîist uts teîtperaîurc as a wiîole bc kept tîniiforîin aîîd sîîfficieîîtly
itigli, but provisioni muist lic made, %vlîcrc liîat'y siîow storxîs are
prevaieiît, for rapidly îîîcltiug frouint li runniuîg gear of tlt,
locomiotive tîte burdemi of stîowv anîd icc wt vii iciî it is so frc-
qucuîtly tcîîcunîberedl wvlici first retturied to thc roundîotisc fronît
a lontg riiti. The general ithoil of soiving lte probicîn is ruade
evidciit iii Fig. 58. Ait overicd systeni, wilit flot air discIîarg-±'i
toardl tlic walis. serves for tlic gcneral %varrning, whlîi specciai
piî;es. to bc used i lieuî drsircd. conuîîct largc v'olumets of air to,
the pits, whcrc il is weli uistributed l)enth thc locomîotivecs.

POWER.*

ilY P. TROWERN.

At ouir last iiîceinug 1 drcwv attentionî to tîte powecr of tue
steatît loiicr, tnt <lie citginic. Tlîe boiler is tic place wc gatiier
the force. power or cniergy togeîlîer, and froîn tiience Iead it
itîto tlîc cugiute. 10 ttrii otîr sîtafts. puilîcys, bclts. milîs and
piîiîips. 1 %vill again rcpeat wlîat 1 told yoit about the steain. It
k- tint tue water that gives the powver. but the fire gives the licat
tu he waîcer, wiîich becoîties a med~itumi anîd expaîtds, so that
oîte ciibic inch will beconie oîîc cîîbic foot, or onc ctibic inclh
Will exPauidl 10 1.728 ctîbic inclîcs (one nuie says i,68o cubic
inîcites. :îiotlier says 1.700 cuibic iuîcles, and anotiier says one
ctîbic foot or 1.728 cubic iicItes), aI 15 lits. pressuire. Tt iS very
ecar tait tlie iîowcr ii tlîc lieat alouîe, whiiclî is enmbodicd in
the water we caîl steant aîîd pover in tlîc houer. I hîave laid
hefore yoti soîiec riles. Tlîcy have bccn making boilers by tier.
N'et none secin to bc tip to the scicntific mîark nor satisfactory.

CCAGOÂ.o ST. PAUL, '\IINEAI-OLIS ", OsuAuu RAILWVAY Co. RoUNIî>notuSE EAST ST. PAUL, MIN.,

as iiîiglit bc supposed, iii a total lack of ventilationi, for a very
coiîsidcrable arnoulit of ouîîwvard leal<agc takes place tîtroigli tlic
%valis aiîd aro!id wiiîdows auid doors. Stîllicient, indced, to
cruse a sîmîtlar îiward, but iiîperceptible, leakagc at otiier points
in sucli quantity as to restiltinl a coniparativcly frequcitt change
oi ail' %vitliu tue b>uildinîg (Onui of tlic greatcst ditliculties lit a
buildinîg oi this chiaracter is t0 licat it rapidly in tue inomuing,
after il lias cooled dîîring te îîiglîî. No otlier systent cati sa
coimpletcly and rapidiy iacet tlîis reijuirentnt as tduit lîcre lire-
scilted. WVltcu it is desirable, the cuigine îîîay bc run slowly ail
iiglit and the buiildintg îîîaintained tt a ituoderate ttmperaîure.
Tho-ecxhiîst front the eigiuîc bcing tiscd iiith iîcicter. no exc-
îilise ks ciî'îilcd for miotive power.

Clutcago. St. Patul. 'Minnueapiolis & Qîttalta Railway Co.,

1 would like solle of yotir renaicrs to, take txp the subjcîs
1 have intitind iii fricnidly taik. Tfli Ceittennial Exposition
standard is Iliat the evaporation of 3o potîîds of water per Itour
front fecd water, iîaving a temperature of îioo r., into stcaru
liaving a pressure of 70 lbs. per square inch is equal to one
horse-power. Thc Aiîîcrican Society of Mechanical Engincers'
stanidard is thiat tic cuaporation of 34V2 lbs. of watcr per hour
fronit and 3t 212' F. is Cqua.l to i horse-power. With a 6o-inch
tubtîlar boiler, propcriy miade, welcl set, and carcfully fircd, froru
8 to to Dis. of wvater to i lb. of coal siîouid be niade into stcamn
of 6o lbs. per square iici. Titis wotîhd dcpcnd on the quaiîy
of Ille coal anid Ille tciipcratuirc of the fecd wvatcr. Practicahly
îîo mnore coal %vill bc rcquied t0 convert i lb of %vater into

.From: a paper rcad before the C. A. S. B.,* No. CS. Toronto.
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steami ai 80 lbs. than it xviii at 6o ibs. Theorcîicaliy it iviii re-
quire 41-10 of i per cent. morc.

WVheîx setting boiicrs in brick work the practice is to rake
ini tce side walis to tixe shcil a few luches belon' thc xvater-iine,

adinslmttîitaigsrfc.It is custoiniary in calculat-
ing tite surface of the shitl to consider tliat îxvo-îlîirds of il is
exposed to the action of the lient. In cstiîniating tite iîeatiîîg
surface of a boiter, take 2-3 of the outer surface of the sheli
and the whoic of the inuer surface of the tubes or fllecs; reducc
the witok ta square fect, dividc by 12 for two fie boiker, andi by
15 for iuiti-tubular boliers, the quotict wiil bc tc harse-
powcr: froii 14 to 18 square fect per horse-power. Eiglit months

ag ad a niew boiter given to nie witb a shaking gr.ate. Tt
vert' soon ceasedti, ove, andi became cxpensivc t0 bc uiseu.
botit) ii labor and coal. I ihave rcmaoved the grate and put in
anc, cost abolit one-liaif, puileti aut tc brick bridge, ilied up a
big pit bciîind called a combustion chamber, and eniiarged the
ash pi. The new bars are 5 feet long by 6 luiches wide, lierring
bane tiraught; andi insteati of the bars tiipping beitinti 3 iniches
I have raiscd then Y4 of au inci! per foot, andi te brick bied
beliind ta tie cuti of thic boiler onc foot short, wvith the sanie
grade; or lu otiter words, tite front af the boiier is 2o incites
above the bars, andi the back enti of the boler is io inchecs
ahove the brick bcd, or wvali. This cuti 1 call îtty bridge, bc-
cause as tue fline passes froni tc brick bcd arouud te end of
the boiler ta enter the tubes it drops the asiles and soot int
tc pi., to be îirawn ont through te asit door behiitd. Building

thc brick work like titis gives thc inspector an opportunity of
seeing thc boler froni one enud Io lte otiter. aitd iso ta crawlv
titrougi to examine tile bottoni of lthe 'boiler frotît eitd to cuti.
Duriîtg îtty past forty years of building lu bolers lu titis style, 1.
have ilot liad a blister, tior dcfcct iii the roxv af rivets, because
tiè intentse lieat of te ftre is spread froin tce frott cîtd to thc
~ack cud, tnuch alike, with a better drauight. Since I htave

changeti tce bars and tite bridge wvc htave donte t saute antout
to! %vork wiith iess iabor andi coal. I htave 22 bolers iike titis ane,

built lu, now lu gooti working order. One of titese wvas matie
%vitit Lowv Moor Iran by Mr. Currie for ie, lu tce ycar 1862,
anti is iu gooti working order now. Souie lime ago I con-
ccived the idea of knowing tue difference of tue pressure of tc
stcalit oit top af the water iii tc boier anti titat bclow the wvater.
1 fitted a pipe la tue blowv-ofY pipe at tue back cnd, anti put a
gauge on it at tite saine icvei as lte gauge iii front, 'vitich xvas
pointing to 6o ibs., the onc at tite back pointcd 10 52 ibs. 1
testcd bot tce gauges. I htave said the boliter wvas 5 feet
dianicter, 14 feet long. I then îiîoîgit if the exhaust steani
couid be brotîglit back ta lthe bolier without iosing much hieat
ar pressutre it tttight be of great tise in savitg*tltc use of steam
iu the i-'aure, for it appears othcr power is going 10 take its
place.

I aux now about 10 ask eachi one of you to assist mec in
solviitg a great question, Ili aint cvery country lu tite woriti
.lien htave been trying la ntakc tc its of tte lieat lu tite stearn
hy pushing it into a condenser ta lieat tite xvatcr, to fecd the
blolier xiith it as weii as to avoiti tite pressutre of the atmosptre
igainst lte exhaust steai Mien Ieaving tc cylintier. For
îîtaîîy years I liave been engageti l hatittg a building uitit bot
xxaler anti reîîîrning it again to tce boler. Tihis is te question:
Ilow can wc do it xvith sîeain ln the boler at 6o ibs. anti cylinaer
ai So fils ? WViat arranlgements wviti valves or aity otiter plan
couid be adoptedti 1 save the lient by getting the steatn baick
again int tite bolier xithout condensation or iosiîtg ils liteat
mobre titan lu passing froi tce cylintier 10 the boler ? I wiii
ttow turu yoîîr attention to liquiti air. Liqîtit air is ortiinary
.air as ive breatite it compresseti ta 1-781 of its normtal buik, or lu

j.otiter words 1,781 feet arc presseti into t space of one foot,
and reiuîceti ta a temperalure of 3-0' bciaw freczing. Itlihas an

rt eXPaitSiVe force af 2,000 pottîtts to the square inch; it has a
laient: force of ioo limes greater titan steant, anti as a mative
Powver it is îtougit titat à may be proved to be stiperior to any
kitowtt force in or of nature.

-Tte Rideau Lakes Navigation Co. is a itew organization
of Ottawta, Kingstont anti Perthx capitalisîs, wito xviinl the
course of a fcv tiays atake appliction for lcîters patent. The
capitaliition wiii be $too,ooo. Thc coxapany proposes ta oper-
"te a fillte of steamers bctwcen Ottawva andi Kingston by the
Rideatt River anti iakcs, anti take sleps ta tieveiop te coutntry

as a resort for toutries.

THE! AUSTIN STEAM SEPARATORS.

The illutrations accuratciy dtil the constrution af lthe
hmorizonttal aitt vertical separalors. Dly lthe tise of lthe Austin
separators, intpuritics of witlcver ntutre aire, its ittakers dlaim,
removeti front e\itît steani. Tite stcani is irnintdiateiy given
a circuilar travei (lthe acknowiedgcti principie for perfect separa-
tiott) atîd ail itupuritics or condensation wvii uîay escape thc
corruigaîlons are extractid by centrifugai farce aideti by gravity,
%vltiie passiîtg over the scparating plate. Tite stcamn is it con-
tinuoîs contact with sei)aratittg surfaces dîtring claire passage
tîroîtglt titis miachine, tite niakers stale. Groovcs draiîting cor-
rîtgatiots fcend to separating plate, whicit convey 10 bottoni
citanîer ail iittpuiritics, wvii arc discitargei ltrougli outiet as
siiowii. Ail practicai îtsers of steani power appreciate tite lut-
partance of condensation being removeci from live sîeam, as
witcu sattîrateti witi waler titere is great dangcr of cutîing flie
etige of valves atnd ports, wvhici is îlot Ouly injurioîts lu thc
englîte, but causing lecakage and improper distribuîtion of szeatît,

" nouizowAt. . " VRRIICAL"

canricacîe lte Equat resuits %viîh up.be cnneced etherwazd or dawardright or leit bantd. flow of steain.

makes tite expense Of operaîlon far greater titan shouiti be wviîi
stcain pcrfectly dry; if there is tuluchl condensation in live sctea
il is apt to Cause iwreckage of englue by forcing out cylintier
lieat anti damiaging the xvorking parts. WViti wet sîcani proper
lubrîcîtion of cyhunder is not oblaittet, on account of
the flot waler neulraiizing the actiont of ail lu cylin-

dier and pcrituittitxg its cutting, practicaiiy having the
sanie effcct as if no ail n'as îîscd. Wicrever live
sîcani is carricti long distances a large ceent af condensation
tlkes place, wii xvili be entireiy eliîinatid, tue makers of te
Austin separator believe, by use of tfiir machines, averîing ail
possibility of accident front water in cylintier, tite englue wvork-
îîtg mucit sînootîter and greater powver obtaincti. Wic xliaust-
ing lato a tank or open litater or witere exitaust sîcani is useti
for lizating purposes and condensationt is relurneti anti utsct as
fecti water, the o lu ncxhaust xvill ual only nuit baller but cause
foaraiag. By xîsing otte of titese separators lu exhaust stcant
pipe ail grease, ail anti ather impur-ities xviii, it is saiti, be re-
utioveti. Tite Austin Separator is manufacîtîreti by tite Austint
Separatar Co., sp Woodbridgc sîrct wcst, Detroit, U.S.

TfiE CANADIAN ELECTRIC LIGIIT CO.S WORKS ON
THE CIIAUDIERE RIVER, QUEBEC.

The contract for the wvorks an lte Cîtaudiere River, Que-
bec, 10 suppiy ciectric powver anti liit ta thte tawn of Levis, 'vas
s'gncd a short titue ago by John Breakey, president ai th
Canadian Eiectric L!ght Company, anti C. FI. Deans, president
oi tite Newv York Engineering Couîract Company. Tite works,
xvhichit re 10 be la sorte respects tue iargcst in Canada, to bc
caînpieîcd anti delivereti vitin six anti a iaif montîts. Thte
coatract catis for tite construction of a coacrete dam, pao feet
lu lengtit, anti buikieatis zao feet lang, bringing the total lcugt
of tite dam to î,aao feet. Besities thte dami thc compauy tylli
Ituilt gales, bridges, cartiten embankmeuî, boom anti piers, pipe
supparts, powver itouse fauntiations anti bail race, the wiîolc to
bc conîpicteti ant in running ortier by about the ioth of «March.
igoo. With titis dam lthe company guarantees ta suppiy a mnini-
mutm of 5,000 it.p., anti Levis anti surrotnting municipaiîles
wvili bc supplicti with ecric iight anti powver. At 'the annuai
meeting of tlic Caitadian Eilectric Liglt Company ieiti on the
27th of june iast, lthe directars in tliir report statedti hat thcy
iati secuireti exemption from taxation for twcnty years lu nearly
ail the uunicipaities itt wviict te compaty'wiii work. Besities
this a large nuntbcr of cantracts far tlie iigliting of public
builditngs anti rcsiclcnces lu Levis ant iucigltboritood, lias aireatiy
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becu signed, the Citaudicre Valley Railway Comnpanîy is to bc
constrîî'.'îd and opcrated %di the coînpaîîy's powver, and the in-
telîtiosi is Io construct, as îliey are zceded, otlicr clectric rail-
wvays iii tic coultes of Levis. Bleleciia.sse, Dorciesîe.r and Lot-
hijuiere. The plans wverc prepared by the wvell îown' enigincer-
ing firin of T1. 1'ringIe le Sont, Montreai. A. R. Hlenry, M.E., is
the ecericai enigincer of the company.

MINERAL INDUSTRIES 0F ONTARIO.*

Stiinnary of miînerai production in 18e, witiî quantity
and v'alie of interai production in i898. with number of work-
nicn cnmployed and aiont of watges paid for labor:

Product. Quanîtity. Value Ernployces. Wages.

Building stonc, rub-
bIc. Ciec.......... .......... 750,000 1,230 320,000

Criiicnt, natural rock
barrels ............ 9)1.328g 74,222 85 23,784

Cveicut, Portia;îd,
barrels ........... 153,34S 302,096 2-10 104,35t)

Lie, bushis . 2,620,000 308,000 348 127,000
Drain tiic, number. :22,66.000 223,000 2,622 436,000
C(.iomo bric], No.170,00o,ooo 9141000
Prcsscd brick and

terra colla, No... 8,59.86S 100.344 126 42,80
Scwcr pipe ........ .......... 93.717 77 26,2-60
Pottcry................. 15,ooo 164 6î.ooo
Pctroieulm, gai.2--- -- 6,978,97.7 .... ... ....

Illuminatitig oil, gai 12,281.622 1.2413,490
Lubricating cil, gai 2,043,226 202,130

flvnzziîenaplitha,gali1,240,t67 121,S40 k~ 6,3
Gis and fuel ois 6 23,5

-snd tar. gai .. .0.47,44i 286,705
I>aralin wax and

candies, lb...2,6i6,o86 116.349
N-jtîral gas.......... ........ 301,600 S5 31.-*7
C:trlbîde of calcium

tons' .............. 1,040 33.976 35 t6.3r9
Salt, tons' ........... 39.383 278.886 îi>î 6o.6z9
Gypsumll. toits' 3.000 4,000 15 2,000

Graphite, tonse... 300 6,ooo 10 1.8o0
Mica, toits' 34 7.500 15 4.300
Troni ore, tons'... 27.409 48.875 100 26,700
Pig iron. tons' ... .18.253 ;30.789 1,30 61,476
1.,Nkl. toile 2.283Y 514,220) 37 3,0
Copper. toins 4.86ý4 268,080 % 1,0
Gold. ouniccs 16.26tl 275.078 380 9.1
Silvcr. ounces.....86.600 1 .960 59 28.430

1%t2is ................. 7.235.S77 7.495 2.464,239

Nct tons of 2,000 lbs.

BlUILDING M.ATIERiALS AND CLAY 1'RODUcTS.

Situistics of building niaicrials %were not collected for thc
year 1897, anîd for tîtat ycar t!içy are inconîplete. The ycars oi
dcîîression liad scriously afiectcd the building trade. alnd pro-
duction fcil off steadily for soniec lime. But %vilî tie revival
tîzerc is n briskcr dcnîand for building inateriais. and it is
noticeablc aiso tliat ilcrr is a more gcnerous responsc tu the
request for siatistics.

'Thi total iiiinier of mien eiîloycd in the production o;
building initerials last ycar wvas 4.611. he amtotint of wvages pai'l
for labor %vas $ii6S.24o. anîd the valuse of materials produced
was $2.378,611. 111 these statistics cernent is îlot included. Tlîir
industry crnîîloycd iast ycar 303 nmen, xvith %vagc carnings ol
$128.134, wliilc the value of tiîc product of tlicir labo% .vas
$1376.318S. Tme nmber of workincni cinpîoycd in brick andi tile
yairds wvas .2,622. or ncarly Soo more tlian ii i 8ç6. Scparate
sîa:istics arc givtin for prc.sscd( brick and terra cottat. and as wilI
bc scen tlierr is litIc sigti of revival in the production of tlic
nîatcrials. Two or tlirce of time iworks liad bcen closcd down
oxving to lack of demand for preswcd brick, but wvork lias lc,'n
rctiincd ait ont: or two of Ilicse andi il is likcly tlîat the ouitput of
tItis ycar %vill shiow an increase. The numnhe)r of men employrd

..Prcm ihe Repoioltbc Bureau ol Mint,,Voi. VI,h.lrst pani. ab».

at the quarries last year %vas 1,250, or 480 more thaîî in 1896.
Brick anîd tule works -are corrcspiondingly active, andi the output
of the yards is but little ,Iiort of the bcst year iii the decade.
he nuîmber of nien enployed at the wvorks iast ycar .vas 114,
being 29 icss tlîan il, 1897.

The statistics oif uie production show an increasc iii pro-
portion to those of oliier building muaterials, amîd very ncarly ap-
proach the iiiglest figures of the dccade. The nuinber o! work-
mien einployed iast year wvas 548, or îî8 more tin in 1896.

'rTe îianifacturc of secer pipe last year gave emiployanetît
t0 77 nien, wliose aggregate wages wvere $26,26o, as compareti
vith 64 îîîen and $19.6ceo for labor last year. The value o! sewer
PiPc produceti Was $93,717. or $20.16%6 more than (a-st year.

CEbtENTS.
Vcry sntisfacîory progrcss continues to be miade in tic pro-

duction of cemcnt. but especially tac Portland variety of it.
Tliere lias been substantial improvement in the output of the
nattîral rock cernent works during îlîc past four ycars, but
values arc îlot so weil iîîaintaincd as is the case wvith Portlttnd
celiielit, anîd tlîe rate of imcrease is coiîsiderably lower in tle
ruiîîbcr of wvorkniien employed, in the ainount of wagcs paiti for
labor anid iii the quantities praduced. Tlîe foiiowing table gives
tue statistics of tlîe iîîdustry for the last five years:

Natural rock ceinent-
Scliedule. 1894. I895. 1896i. 1897. le9.

Nitniber of wor...... 5 .j 4
Nt:iiiber of %vorkineii. 63 45 56 70 85
%V'ages ior aor $320$14.166 $13.200o $21,300 $23,784

Product, bbls ........ 5323 55,219 60,705 U ,7 0 91,523
Value of product..$48,7741 $45,145 $44,100 $76,123 $74,222

Portland cernzent-
Nuiiber of work.... 3 2 2 2
Ntimber a! %vorkincti. l03 129q 120 161 220 j
W~agcs for' labor ... $3 1,838 $46,ooo $48.400 ' 67,560 $104,330
Product, bbls ....... 30,580 58,699 77,760 96,825 153,34S
Value of prodîîct .... .$6i,o6o $114.332 $138,230 $170,302 $302,096-

The average rate o! wvages iii maturai rock cernent works
rrse froni $20o7 10 $313 duriîîg the pcriod. and' in Portlandi
cenienit %vorks (roi $3o.3 tu $451, îvhile for both classes of works
thc aggregate of wagcs paid for labor grew (rom $44,878 in tue
first year to $128,134 iii the last, bcing an increase of 185 pur
cent. The procluct of ail celîlent wvorks lias grown front 85,9n3
barrcls in 1894, valueti at, $F-0,834, to 244,S76 barreis in 1898,
valucd at $376,319, being an increase of 173 per cent. in quaiitity
amîd of 243 per cenIt. in value. Tiîcre lias bcît a sliit (aIl iii
values pur barrel, the average of îîatural rock being 88 cents iii
18"94 anîd Si cents iii le9, whiic tue average of Portland in 1894-
was $2, andi in 1898. $1.96. The statistics of Portland cernent for
1898. it slîoîld bc stated, ixîcludes 18,400 barreIs of Silica Port-
lanid, valucti aI 3.20 wlich accounts for the apparent (ai in
vahic per barrel uf Purtland. But altliough the production oi
cernent iii Ontario is stcadily growiiîg largcr, tlierc is no falling
off iii tle qtîanti£y of imîports for ail Canîada. The ioliowing
statistics shiow for the five years, 1894-8, the values of inmports
cm:îcrcd for cnîsîînîpiitioîi (roir Grcat BriuU, U Unîited Staics
:'.nd otlier counitries:

\'car. G. B. U. S. 0. C. Totals.

1894 .......... $182.-974 $33.263 $ 68,234 $8,7
1893. .... ....... 135,693 21,103 95,130 3,2
1896 ............ 121,125 25.997 107,907 233,02er
1&)7 .......... 111.351 45,200 104,081 26o.84^'

........ -i 6.54 59,85 '00,574 366.97-J

It wvill bc noticcd titat the tradc lias undergone a nîarkedi
chîange iii this shiort pcriod o! four years. the imports (ram Great
Britnixi liaving fallciî of f(rom 64 ta -ý9 per cent. of the wliole
wli:lc tîtose front the Unîited States have increascd (rom 12 t0 It
Per, cent. anti (rom ail other countries (romn 24 tu 35 per cent. o.
the whole. Practieally ail imports except those froni Grcaw
Britin and tut Unîited Suates corne (romn Bclgsum andi Gerni.ttt
the formier lîaviîîg last year supplicd cernent ta the value of aboist
$:5o,ooo, and tha lattcr tu the valuc of about 1$So,ooo. Thm.-
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aiisount of dîsty paiti was $14886,being 01,,6~8o Port-
land, andi $2,900.o7 on ail otiser kinds. The total cluantity iin-
ported last year, including what wi's not cntecd for cossusssp-
tiosi, îvas 1,153,640 cWt. Of Portland, andi 11,713 cwt. Of otiser
k, s, ds.

5'OTTE5tY.
The pottery works of tIse province gave enploynscent Iast

ycar to an average of 164 mesn, wlsose carnings wcrc $6s»wo.
The valuc of products ivas $i55,ooa.

PETROLEIJiS AND NX. WtAI GAS.
TIse total qtsantity o! crudc petrolcum distilîcti last ycar ivas

26,978,977 illsPerial gallons, w~orth at the average pricc of crude
$î122,801. Thsis wvas in quantity 1,422,,186 gallons, and ini value
$5.,753 more tîsan for the previotis ycar. During tise first hiall
of tlîc ycar six rcfineries wcre in opcration. owncd by five
separate comipanics; but during tise second liait tise business was
practically in#thie lsands of two conspanies, viz., the Insperial o!
Pttrolia, and tise Buslincll of Petrolia andi Sarnia, andi it is now
in one. Tise following table gives tIse quantities and values of
di.çtilîcti products for tIse ycars 1897 and i898:

Praducts. 1897.18.
Gallons. $ Gallons. $

Ilhissinating Oit...l,891,337 1,131,083 12.2181,622 1,243,49,3
Lubricating ail . 1. ,959,8i0 199,755 2,043,226 202z,is0
Benzzine and isaplitîsa. 949,341 77,340 1,240,967 121,840
Gas andi fuel OilS, tar.. 8,021,633 281.035 8.4,4 286,705
Parafin wax, cantiles.. 2,139,2781b 88,378 2,616,olb i116.349

111 IS97 tIse total value o! distilied proicts wvas $1.777.591,
and il iii 89 it wvas $î,97-o,534. In î896 the value of distilîcci pro-

(dticîs wvas $832j187 nmore tîsan tIse value of crutie, being an ap.
fpreciatiosi by trealsuent of 74 per cent. IniS 197 tIse appreciation

wzts $710,463, Or 67 per cenît., andi il' 1898 it was $847,733. or
751/j per cent. Last year it ivas supposeti tîsat tIse lower rate ai
appreciation in 1897 wvas a resuilt of tariff changes, but tisis vicw
is not supportcti by tIse statistics of i898. TIse average rate of
v;ages wvas lower last ycar tîsan in cither of tise prcvious ycars,
bcing $482.68 agaillst $540.83 in 1897, and $541.33 in '896: but n.o
doxsbt tîsis is a conisequcncc of a closîng tiown of thrc of the
plants in tlmc latter part of last ycar. Thle average number of
wvarkinen cmployed at tîte rdfinerics was _;4(, anti the amouint
paiti for labor $2,63.546. In 1897 the number wvas 364. andi tise
assount paîi for wages $s96,963.7o. Tise proportion of refined
products obtaineti fromn the crude is shown in tise !ollowing
table for tise seven years 1892-98, and isidicates in a general ivay
tise progrcss that lias been made in tise pracesses of distillation
during that perioti:

Product
1892. 1893. 1894. 1895. î896. 1897. 1898.

p.c. of p.c. of p.e. of p.c.aof p.c. of p.e. of P.C. of
criste. crude. erute. crude. crude. crude. crude.

Illuminating ail.. .38.67 39.12 41.10 43.31 45.08 42.62 45.52
Lubricating ail ... .12.35 12.45 10.91 9.51 9.07 7.67 7S
Ail otîser ails..27.34 28.14 30.45 28.07 31.09 35.10 34-42

Tatais ... 78.36 79.71 8246 80.89 85.24 85.39 87.52

In tise seven years tise incrcase a! ahl refiried protucts Ob-
taincti from the crtîte has been 9.16 per cent., mate îsp o! 6.85
per cent. in illunsinating ail, -ant 7.08 lier cent. in ail otier ols
except lubricaring; in tise latter tîscre lias been a ticcrease a! 4.77
per cent. Tise wvax prodîset last ycar was larger than in 1897 by
476,86S lbs., anti larger than in 1896 by s,084..4î3 lbs. Tisc is
prrlsaps no otlisr intustry in tise catuntry in wlsich suds marked
anti satisfactory impravensent lias bcen matie as in tIse ail iss-
dustry, anti tîsose csnployed in it tieserve great praise for tise
intelligent mctîsats tisey have s0 diligently pîsrsucti.

A great dent a! explorisîg anti dcveioping ivas carrieti on
during tise ycar for supplies a! crude. -.isd tise situation vvas smi-
proveti in conseqssce. A small ficeld northi o! Ille London ronti
ini S.-rnizt townshsip lias becn atideti to tise protîscing territory.
Th-. -sotitilsrn part aftie tawnshsip o! Plynîpton lisas also gitels
zooti resîsîts, altisougls ils tiss two localities dtis ail deposit is

not quite 3o îani!orm as in tise olti districts o! Petroia andi En-
îiikillen. Tt wvas tîsouglit last suînmer tiat the townshsip o!
Brooke gave evidence of a good deposit, and quite a mnîber o!
wclls wcre tirillcd tisere; but tihe sîspply did isot prove to bc
permanent, anti nost o! tise wclls have been abantioneti. In the
towshiip of Zone, near Thainesvillc, tIse same experience ivas
rt.alizeti; several wells yieltied liberally Miecn first drilled, but
tise flow did not last. Bothwell is getting its producing Uimits
as an oul field derined, and during tise year its yielti was littie
nmore tisan 6,ow birrels montlsly. Etîpicinia asîd Dawn liave
ecdi a sinail field, tise area of whsici is bcing expandet by ex-
ploration. In tise old territory, wvIiels runs from tise soutlern
part of tIse townshsip o! Sarnia in a soutiseasterly direction
througls Essniskillcîî by way of Pctr"%!a., weils may be struck at
ntarîS' e'cry attenspt. Small dcta.cli<ti areas in this region not
prcviotisly cxplorcd give gooti retur ns, one of tIse bcst being
near Oiu Springs. It takes time, experience anti risk of ioss to
tiscover tîsese treasxsres of Natuirc's :torclsouse, but it is not
imîprobable tîsat tiiywlhere tlsrougisout tise counties of Lambtonl.
Kenst and Essex a tiscovery of oul may be msadle. A neîv locaiity
thsat lias recentiy been attracting attenstion as un oul field is in
tise soutlicrn part o! Dunwich township, il% Elgin.

CALCIUM CARMIE.

For the tîsirteen nionths cnding Deczniber 31, l897, tIse
product of tIse Willson Carbide Works Comipany at Merritton
Wvas .574 tons of calcium carbitie, vaieti at $,34,44o, tIse average
numbcr o! worknscn ensploycd being 30, andi the amount o!
wagcs paiti for labor, $12,544.62. Last year tise produet of the
works increased to i,040 tons, valueti at $s5.976, tIse average
mnssber o! mca enîployei ivas 35 andt *the amount o!
wa.ges paid for labor Was $16,397.95. TIse only inter-
ruption to operations during the ycar wvas causeti by a cyclone
whiich swept over tise town and destroyet a number o! buildings,
amoîsg tisem bning one o! tise power-houses o! tise company.
Tise dansage to, the pow.er-housc vias quickly repaireti, how-
ever, anti meantime the mill anti fîsrnace were run at a retuceti
capaciîy. TIse densanti for calcium carbite continues to be vcry
szti5Jactory, more indecti than tise Merrittt'n factory lias been
able Io supply. But altlsoisgh this is tise case the selling price at
tise works lisas been reduceti by $6 per tan. Furtier retuctians
,will no doîsbt be made wisen largcr works arc crecteti. anti
more experience is gaineti in proccsses o! manufacture. Im-
portant ativances are likcly to be muade during the preserit year
as a resuit o! rccent nsetlsods anti tests.

GItAPHITE AND MICA.

Thse graphite misse in Brougham township wvas îvorketi dur-
ing oniy six montlss of last year. In that time 300 tons Of are
wvcre raised, valucti at -6,ooo. Ten workmen wvere emp!oycd.

Mica lias been discovereti nt a isussber af points during t'he
last few years, chicfly ;n ïMisskoka anti Frontenac. At mnost o!
the properties however, operations ]lave not got beyonti tise
development stage, andti Ui rcturns show that anly anc o! thcmn
,.vas a protucer last year. The Stoness-lCent mica mine, which
is on lot 4 in tise tisirteentîs concession o! Betiforti township,
productil 34 tans o! mica, valuet at $7,500. From 12 ta 18 men
%%ere employeti. Only simli lots wvcre ta.ken out at ather loca-
tions. liMica for boiter covcî-ing is growing activcly in demanti.

PG MRON AND MRON ORIE.

The fallowing table gives the statistics O! tise Hamilton
blast furnace for tise tisree years it lias been in operation:

Scliedîse. .896. 1897. 1898.

Or'. sîncîte, tn. .... 51,138 37,492 77,023
Scale anti miii cinder. tans. :;.83 5,350 8,614
Liznestonc for flux, tans. --- 8.657 9,473 13,799
Cc.ke for fuel, tons........... 3o.348 T/,810 30,A07
Pigz iran product. tans........ 28,302 24.011 48,23
%ralle of protîset............$353,7SO $8,2 $30.789
Wnaes for labor .......... !$ 47aoo S$40.000 $ 61,476
Average worlmen. No ......... 125 130 130

The proportion o! Ontario ares uscd in tise furrnce last ycar
wa-s 27 Per cent. of the 'vhole, being 20,.968 tons, whceas ins
1897 it wvas only eight per cent. Two nlinirsg companies, whose
operations wcre carrieti an ehsefly sn Hlastings eounty, raiset
dtring the year 27,40o tans, ncariy aIl of îvhich wvas shippeti to,
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Ilantiiton. Its selling price ati the mines is giveui ini the returns
as $4,.875, Or $1.78 per toit. At tc furîiace tie value of On-
tario ores sîil:ed %vas $62.904.81, or $3 per toi, wliicli is the
saune rate aîs for Aîîîcricati ores. 'rte value of iil cinder at Uic
fuirîace %%'as $17,229.22, Of lignestoSic for flux Su1,o039.44. anid of
coke for fuel $158,783.22. The total valuie of raw% niaterials ani
labor althei fuiruace wa3s $479,597-64, anîd tie total value o! pig'
iroî produict $530.789. At tlîc irosi ines ait average of sou mnen
wvere viiiployed %liosc wage earuîiugs werc $26.700. aiid ste value
of ore iuitd. coiiued a: Uie selling price :il Uie mines. %vas

itcre lias lieeui a stir iii the copper anîd niickel mîiines duriîig
tlîe past yc:îr. aiîd a iuiiher of siewv propertics have becit de-
velopeil. Desides Uic inses iii tic Sudbuiry district. several
locations îîorth of Lake I Iuroit, iii tce viciity of Bruce Mines.
hîave been rceiving tic attentioni of prospectors anîd capitalists.
The Juselili Powers Synîdicate on tlîe Missisaga river lias suiik
oune or twvo sliafts. the old minus ai Bruce Mines. Il-ve becut titi-
watered %vitli a viewv to tlîe resuiîiiuiig o! opcrations tlîcrc, and a
siciw coiniipny lias lîven opeuiîîg up large showvings oi ore ai
]Rock Lake, iii Colluin townshiip (noiv called Aberdeeni). Thîis
last ventuirc lias bcen acquired by a synilicac niove orgautizcd as
tlîc Rock Lake 2%iniuîg Company, wvithlisa auUiorizcd capital of
$i.oooooo. Thec locationîs arc situated abot i miles iiortli oi
Bruce %filles station. niid comtprisc ait area of 1.4oo acrus. The
u*ciii lias becrn traced on tlle property for a lcîîgtlî of ilirc miles.
andl sanifflcs of Ilont ore inay bc pickcd tip t0 Il south of it a
lonig distance. NWork wvas comîniienced it April of last year upon
ai, olicroppinlg Of ore about 300 fect aovc the lcvcl of Rock
L.ake, and tîwo adits u.2oo fcet apanrt have becii driven iii fro.iî
opposite sidcs of tic ridge wliichlt olds thc vein tlîaî prove ils
tiickness to bc 16 to 17 fect. A slîaft, is iii course o! beiîig suink.
aîîd test pits hîave becsi dug ai various points. uvhich indicat: that
the vein is well iiiiîîcralized throuîglout ils wliole lctigthi. Worl:
lias also boern rcstimed on Nlicliipicoten isUand. wherc native cop-
per occuirs in aitiygdailoid trap and congloîîîcritc. but alîlîcugli
good sanmplcs arc slîoiî aîîd ricli otitcroppîiîgs hiavc bccn dis-
ccvered. ciiotîgl uvork lias îlot yc: beîî donc for a jiiclgmcnt to
bc fornicd oi their extent anîd valisc. In the townîship o! Carsonî.
about test mîilcs norîli o! Sudbîury. a colppcr-nickcel (lcposit %vas
ouîcncd last venr. and a fursîacc to sitîclu Ille ore wvas iii course
of construction. North of -ak:a talion also active dcvclop-
niciit work lias lîccul carricd oit and exteiisive bodics have bcciu
c\posecd. -ointci o!whiicli carry gold as vecil as coppcr and nickel.
T112 Cailadiaxi Copecr Coitipaîîy. lio,.cvcr. is the principal oper-
ator, and scvcral ucw msines have hccîî dcvelopedc by tliis
ton ainy. The following tablc shiows for ilic ecvci ycars. is92-
98. tlîc qizaztities of ore raiscd anid sînic( iii the Sudbury dis-
trict. anîd tlî cer ceiit. of icuallic contents in thec ore sîncltcd
eCth ycar:

Ore
ycar. raiscd. s

Toits.
182 72.349

18r,33 . 64.043
.112,037

1~575-.3Q

Io'.)0.097
189j7. 9.3.15

Ore
inte
Ton<.
Gi .924

63.944
87.916
86.54<>

'>6.093
121.924

Pecr cent. oi nîctallic contenuts

ut ore siîtcltcd.

il. N ickelI. Cojuper. Cobalt.

cp:ing Uic firsi. The aggregate auloulit of wagcs paid for labor
in tic scvcui ycars %Vas $1,929,894, or an average Of $48945 pur
year; for last ycar the iverage wvas $4o3,74~, wliiclu is lîiglîcr thait
for aîiy of tse otlier ycars exeeptiiig 1893 aîid :89». liis Uic bveu
years Ille quauitity of ore susnchcd tvas 591,852 tonts, wliicli oui
being redlîced to mnatte gave 8o,929 toits ordiiry, aiid 4,233!,e
besseîîîerized iltatte. or iii the proportioni o! son t0 14.18. Tlie
cstiîitatcd ntietahlic conîtents of îîîatte îîrod:îct in ulie seveii ycars
are 14,852Yi tonts, Or 29.705,000 lbs. nickel; 17,28514 tons, or
34.570.500 lbs. copper, and 3W4 toits, or 61,500 lbs. cobalt. At
tIse sclling price o! nmle at the furnaces, wliiclî is tlîe forni iii
iicli il is cxported to the refuuteries, t total value oi nickel

pro<luct for ii seven )-cars lias been $3.2-94,06o, 0f copper
$1.302.805, and of cobalt $14.613, or a total of $4.611.478. The
selling valise of last year's product uVas $782,300, tlie estinted
qutalitities being 4.567.500 lhs. niickeul and 8,373,500 lbs. coibper.
Comparative values of tlîc metallic conitenits of the malte based
on the selling price at the works arc given for tlie.sevrn years
iii tlîe next table:

Nickel Copper Cobalt
Ycar.

pecr lti. pur lb. per tort. per lb. per ion. per lb.
$ cents. $ cents. $ Centis.

IS92 ..

1897 ..
1 &)g..

283.81i
275.08

238.3t)
174.8
183.22

179-91
1184.72

14.190

9.166
8.995
9).236

11 9.9o

80.50
71.23
8. 0 2

69.94
72.75

64.02

5.995
4,025
3.561
3.401

3.497
3.637
3-201

436.82
494.73
461.s4

Tliese figures show a sliglit risc ili the value of nickel com-
parcîl wiîhi Ille averagcs cf Uic previouis thirce years, but a large
d-ci case couiparcd wvith tie first tlîrcc years of the pcriod. In tlle
ca-e of coppcr Ille lowcst point of the period wvas rcachced last
ycar. althougii ste pricc of copper liad gonixe Ut 1 a point flot
rcachrd during mniy ycars. Obviously %tc value shoulù bic
conidcerably liiglier t1iasi it appcars.

COI.fl ANI) SILVX.

Gold was prodccd last ycar at 17 locations, but as oîily four
of thesc have rcp)ortcd an output in excess of $20o.000 si %V*ll bc
re.!dily iiîcrsioocl tlint a !irgz iîa-jority of tlicîiî arc yct only in
tic c.,rly prospccting stage. The lcading oncs arc tc Suîtana.
thc Miao Ic Reginia and tic Belmont. Tîc Regista Ilote-
cvci- %vas closcd down for five nîonîhs. during rcconstilction oi
ste iiuli. The Folcy %vas also idie for tic grcatcr part of thc
,vrai. pcîî<liing a saleci tc property iii Euiglauîd. Ili îiîc casttrfi
part of tic provinîcc UIc Bclmont and Ocloro mines proiniscd
wrdl at Uic bcgitiîiîîg of the ycar, but unfortunatcly tic miii oi
Uic Drloro was destroycd by fire carly in tic spring, and a ncwv
cite ercctcdl iii ils stcad wzs flot coînpletcd until site close of Uic
year. lloîli ni Iliere mîinîes givc assurancecio good rcsuilîs for
tic prcsexîl ycar. and iii sie vest tlîc oîîUook, is Vcry liopcftul.
Thec iollcà%ing table givcs tic statisticç of gold mines anid inills
in tic provinicc for tic five ycars, 1894-9S:

.19 .1007 Sletl. I9. 1g;
2.38 Scicqlc 89. 185
3.14 . 1721 Mine workcg .. 4 8
2.7.3 Mcn above grotsid 40 1_-6
2.5;4 Meut îî ndcr groîutid ;2 Ils
2.86 i .. Ore' trentcd. tons. . 2.42R ix.;OO

3--.; . . olul prOdlict. (>7.. 2.022ý2 3,038
Cc-Iui value ... <2.776 $;:o.78i

The total uiiiuiy ni ore raiscd it Ille scvct- yeairs 'vas
6.-.040 10W. anid ilic q:îantity -scltcd 5182tons. L-a>t ycar's

Oiiîtalikt ni Ulic iitiiics- anîd snittrs wvas considcraibly more
tîtaît in ai previntt- vear. It vill hc noticcd tlint Uic incrcawe in
ore .slllltc(<Il lia hcît alîîîoisu stcadily coiîitiîlotîis roîit ycar in
ycar. and wliiilc last yc.ar*s record wn% iiiorc itan 2.; per cela in
C*zcsl% nf sie prcviois. ycar il .vas ncrlyr son pîrr cenit utorr Ilian-
iii 1.8*). l'le pcrccui.age of nickel contents ie fairlv %vell ltaiti-
tiaicil. buit Ille 1crccntaige of coppcr %vaç liiglier lasî year tlîans
iii any <uofi cic e vn ycars.

Tlir total mninter of wvnrkntcn employcd last year %va- latrgr
tl.:tîî lit Itly lireviotis year eCcptu1g 1.892) and 1894. and ii
amTotnt of wvages paid for labor %va% largcr lisais in any ycar cx-

L.alor %vagc-tat 53 3 $56.234

1 8S96. 1897. 1S9&

s 17

86 216 284
13.292 27.589 57,895
7.154 11.412 16.261

$113S$190.244 $ý275.07-8

S9.î 217.766 S-490-919

The total quanuiîy of .îre millvd dîtring thc seven ycars.
I829.lis ben 116.f)74 tons. and Uic valise of golul ;roduct

wva- $74o..;87. brinig an avcragc O! S6.33 pzr ton. TItis is proof
of thec louv grade cli.ira-ct-r of the ore. lut as iteairly Ill ofilj is
free îniiiniz. il is liigh cnigîtl to earn a good niargin of profit
%vli'.n dcueclopient is -tifficiently advanccd to provadr an amle
quiiy to keep the milîs ruinning sueadily. Il %vilI tîten l:c
Pc."iblc to select tlie ore. itisueatd of treatiuig ail tua:t cornes front
the mines. Tliercfore ain increase of avcraige may reasonahly
euirintgh bc lookCd for. ulessc%. as $eents hikcly. sonte extensive
lowv gr.tde dcp<siîst atre workcd on a large seatle.

21.841

24.36
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THE PRACTICAL nAN.

I.lltill%\rs a.. it cu*rtiG TOOL..

blterial. 1'urnltg.
Toul Steel ... Dry or

oit
Soift Steel ... Dry or

Soda \Waler
WVro'it iro Dry or

Soda W~attr
Cast Tron Dry
lîrass .... Dry
Copper ... Dry
ILabbitt -.. Dry

Chuckint.
Oit or

Soda Miter
Soda
\\aier
Soda

DVtr
Dry
Dry
Dry

O11 Lard Oiu Oit

Out or
SodaWan e

Oi1 or
Sodla %%'.ter

1)ry
Dry
1)ry
DrSY

Lard Oit Oi.

Lard Oit Oi1

Dry
Dry

NI isîttîre
Dry

Glass...Turpentine or Kerosetie.

Mixtuire is one-tliird criaille petroieîii tinin two-tliirds lard oil.
Mleni two Itîbricants arc nientionci the firstiý k prefferable. Oit

is sperm or lard; sperm is prefferable.

'ro lHarden Cast Iron.-Many tianes it is very couvenaientî 10
niake at article of cast iron tiîat tîeeds to bc finisiieti. aîîd wicie
shotîlti be vcry liard. Cast ironi cati bc liar-dettet as easily as
steel. andti 1 sucb a degree off iardiness dit a file will not totîci
it. Takc one-haif pint vitriol, one peck coîîîwîxoî sait, one-liali
potiid saltpetre, two pountis altant, one quarter potînti prtissiate
pot.tl. one.qttarter potînd cyatiide potasiî; dissolve in ten gai-
totts soffî water. Bc sure that ail the articles are dissoiveti. lieat
tue iron 10, a cherry reti, anti dip it in IlIte solution. If tîte
-article needs 10 bc very liard, lieta andi dip te second and evetti
the third tinte.

Atiealing Caist Troî.-To aital cast iroti. lieat il iii a slow
cliarcoal fire 10 a duîit reti lient; tliez eoo'cr il over abottîwo
inceite% %villa faite cliarcoal; then cover w'itl iasie. Let il lie tintai
coici. liard cast irori can bc softeneti enotîgi in this %vay 10 lit
filedt or drilieti. TIti% jrocess wiil bc exceedisigiy tisefial t0 tron
ffoi.iders. as hy thus nîcans tiere %vil] bc a great sav'ing off ex-
ptîîsec in rankiîg new patierts.

To nitke a castintg off preciseiy the 5aitt fiî'c off a broketii
cn-ting %vititoîtt Ilte original paîîetrtî.-Pltt tlie îtices off irokeit
çastittg togetîter anti mo.lti dietai, andt ca>t irt.tint îis inonld.
Titrai atitîtea it as above ciescrilîed: it wvill expantit tue origitial
size off the pattertn. atnd tiere renaii in ii ant expaiitdt state.

Hoiv 10 Aniceal Bra-ss or Copper.-Iîî workiig brass aitd
copper. il will iteconte liard. andti n iîaiiîîieredl to atty grcat cx-
lent will spiit. To prec'nt cracking or splitiîîîg. the picce mnis
I lic ite( in a duil recdiheat anti pltînge< inu colti %vaîcr;, îiis
%vill softett i so it cat it bc orled casi1l'. Bce carciti tact to litat
ltr.-ts too tct. or il xviii fait 10 pieces. The ptice tiîîîst lic an-
tirakti ffreqtieitly dtîring the proces-, off lamîttcring.

Tue Relative WVciglit off Difecrezt Mctais.-Tlie weiglit off
wrotiglit iron hcing t. casi iroît will bc .. steel 1.02; cupper
1.16. hrass, r.o<). andt Iead 1.48.

Weiglit off Castings.-ff yoît ]lave a pattern nmade of soit
piaie, plat togetîter îviîiioit mails. an iron casting madie froin il
willi wcigli sixtecn poitntis to cvery potrail off the pailterai. If the
caz-ting is off brass. it %viii weiglt cigiteen pouds 10 cvcry ponati
of tlic patterai.

A mnt tiat %vill expanti in cooling i% nitde off 9 parts teand.
2 p.rts antimony, anti y part bismthl. Titis mnta will lie foulat
vrt' vaiabie in filing lioies iii castinigs.

Leati Explosions.-Maity îneclîaîîics; have tant] tiir patience
sonreiy trieti %viien potîring eaid aottntl a danîp or %vet joint -o
liavt il expiode. blow out or -ccattcr frotnt the cffcct, oi stcain
cener.ited by the lieat off ile teand. Tîte 'vl troutble ttîa-v bc
atvoideti by ptitting -a pieec off resin. Ille siz'c off a ntati's thitîno,
imito tue taille anti ailowving ilt b melt beffore poîîring.

Glicîe-A litile ponw'cred citait, at(dltl ho coînnioti gliale
makes il matchi stronger; :anti a glute liîant iili re.çist lthe -action tf4
wvaîer înay lac matie by using shinitîteti nilk iitcald off ivacr. A\
frw dropts off vinegar plat in mntcilage wlvi kccp il fronît spoiling.

To Sliarpcn Reaimers.-l.incl reaticrs, tviicn dit throtîgît
,ve.ir. shoîtit be stoned first oit bie face off te Mlles. tien on toit
off the fitites. Thc shone siotilti lc aiasliti pcrffectiv Mat
%v'illa the face and clearance liat Ilte original simaple off tue flutes
rnay bc prcserved. End cuting rcaniers Minuldit bc fir.n turnedl
ont centres tviti -a w~hccl. ,imd thten rcicaredti 1 insttre rcanîing

.a liole the saine sizc off reainer. Tfhe. Norton Linter>' \Vlicl Co.
nia:kecs ant enîvry stone for tic purpose. wliich is well Adapted,
aiftl is said tu gi'.c (jîieker results. thail anly oit sionie. 1
Ntonle slîoîild bc kept cdean b>' the tise off turpentine.

ICE BRLAKINO.

Tîterc wvas built last ycar iri the slîipyards of Sir \V. G. A\rm-
strontg. \Vliiîworth & Co., -ant ice-breaking steamer for tle
Rtissian Governnîieîit, designeci by Vice-Admirai l aof
.aîd lier buisiniess is to be Io keep sotte off the principal ports off
the Baitie open dtiring tiie wintcr. Froin " Engineering 'we
take the ffollowving accotant off lier first voyage:

Admirai laroLfirst met tce ice in the Balaie. Il was
drift icc. apparcîîtly about five feet tlîick, aîîd jîîdging by the
report off Mr. Gîtîston, off Newcastle, who acconipaici Adinirai
Makaroif on tais voyage, îtcerc seems not Io have been the
siigiîtesî dificutîly in gettirîg the '*Ernack " through this ob-
,tratctioni, as site weîiî coîîiparativcly casy ai tUne knots, the

enagines working siowly. Before going int the ice the engines
hand heeni slowecl dowvn to leuî knots, so as to reserv thc powcrs
off tue cngiiic-rooîin staff for the liarder work wvhicli %vas to corne.
The worsi picede of ice wçhiciî was encotintercd was tsîlnttiiiie a.i
twerity-five ffect tliek, aîîd UIl slîip went neariy throughi titis
fformîidable obstrtuction beffore site wvas brotîglit tîp by il.
Acctrate tileastîreînents %v'erc takien as soon as possible and the
report rendis liant the f'ield ice was flvc feet in tiîickness. the pack
on toi) %tas saline fevt. aîîd tîterc wvas ice belote tie fieldi ainount-
ing to eieven icet. so far -as cotîlt bc measureti, but tiiere mn>'
hîave becî ancore. as thec %vas no means off rneasuriiîg ffurtht.-
below the bottoin off the fieldi. It wvas cvidcîit that a large
nta5s ofi ice liati becît iaslied off a shoai and frozeit
on the fiel. The worst field ice tuai they land muci
off was apparetly fotur ff.eî tick, %villt snowv on top of it.
The snotw sedilîs zo be the greaîest impctiînent to the vessels
jîrogrvss. as the designecrs of the slîip hati aiways becti led to
%vxlpct. MNr. GuIion reports liant twelve incites ofi stîow was, a
serionts îînipediitteîit. aîtd ciglîteen incites ainiost blocks lier. This
is, ofi course. on lite toi) off tiîick fieldi ice. The ice gecraiiy iii
lthe B3alaie stemns 10 have been mtch anore serious ilits winicr
titanî was esîteccteti, anti it is.,aiti tu bc beyond M83. wiiicii Wve

gatlber was a record winter. Tlîc- Erînack " dii îlot run con-
tiiîoltsiy. buît restei i itiglt andt statrted cariy in ilt: îtornling.
%vorking %villa the searclilight. Tîmere was apparently nu difiliulty
ai startiiîg. altiîougli the slîip liad becorni ffast ii tic ice. Ice
aîtclors wcre pLl out. -and the vessel was iwarpcd backwards, frot
lier bertit. after wliiclî site startcd witotit diffictiity. Oîîe off the
inost satisffactory ffeatures is titat site steers. as 'Mr. Gtiston says,
-lit aiiy wny. i aîy lime. in any icc.- Titis lias nevtr beeni thc

case vitla an>' ice-breaikers that have previously benî biiit, anti

a Tio doîîbt dtîc iatrgeiy to the form off tic ship. for thec is. no
f~at place oit liter side. citier verticaliy or iiorizontailly, so tit
ttnIes absoiîiteiy frozen iii soliti shec cati be givmi sote movc-
tuent, and cati dants be worketi loose b>' lier own propcilors andi
by ice anclors laid ot. lier arrivai atl Cronstadit %vas evidently
ain estraordinary siglît. The ice was abotut ciglitecn inches
îiiick. %villa a good dent off snow on te top. anti the slîip
.stanet tiirottgii titis ai six atîd a ialf knots tîp t0 the sen %aili
atid past th battlrsiips. Site swtîng arotit on the port lianti
andi cnterei te harbor tlirough an enîrance oniv nineuy-fivc
fcet witi: llte siîip ilseif is s.eîenty-one (cet iteatît. She swung
onîce in the inside btarber. and( oîîe charge astern ptat lier int lier
berii alongsidc the coal storc. Soute nîanoetîvcrintials wc
riade itt icc off abotît two fcet to îiirce (cet in iliickîticf whii the
trrning circie was icitind in lae abot eix iîtndrcd iei. andI there
uvt-'a appareîttiy v'ery hlte tlilTerence iu \vlîich dirctîionî te ship
%va, tturnecd. The leffeet ni tce boiv propeilor tvas itost nîa-rkcd.
andi it scemi practically to bcliit if tite bote propdlonr iç ýtnppr-d.
allte 'ship %top%. 1oo.

.Nr. Gtiistoti exantintil te ship bamil itîside anti outf-ide. wý
ffar a1% lie cotait]. -and couid fini a-tsolutely no sign off wçiakncss.
The oritcr skin lias baera polisheti briglit whlerc the vc!sse;l has
bccn rttînitîg tiirotigii tue ice: bt tbert is no sign off bareakage
ztnywltcrc. The ice varieti cnornroxrtsl itn qutit>. Drift ice was
leal.sed titrougît. andti ppeatrcd ta ofier practically tîo imp-.diment.
pieces describeti asqîtite îwo to ilircc acres ini extent werc
,"'shted -aidc. Ilte ship nifving tIhrotîgi quille leasily. P. ck ice
witii ciglitren incises of -nnîv on top. seems to have been the
grratiet iiiîucttiltN.
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The " Ermack " is 305 feet long, 71 feet beain, and 42 feet #j
taches deep. She is capable of dcveloping 12,ooo horse-power,
and of making 16 knots an hour. She bas four screws, ail four
biaded, and varying in diameter from 13 feet to 14 feet 6 iriches.
The blades are enormously thick, and made of very strong cast-
,teel, are calculated to be brought up by the ice when the vessel
is running at fuil speed without breaking. The draugbt or the
vessel is calculated to be ip feet, in fresh water, and 25 feet wlhen
o orking in the Kara Sea, with 3,000 tons of deadweight. The
,.crews are arranged, three at the stern and one at the bow.

Reference sbould be made to the arrangements for coupling
tip this ship with another or others, in order t0 mnake a train of
ships for more effectively dea]ing witb thick ice. Although the
.Ermack " is so big and strong a ship, there is, of course, a

limit to ber capacity of breaking up ice, and to the speed with
o bich she could perform the operation. A vessel pushirîg astern
f bier would supply additional power to do the work. F or-vard

the stem is set at an angle of seventy degrees fromn the vertical.
So in going through the ice she would slide up. raising ber bow.
and this would cause the ice to break down. She niight, of
course. mount the ice until ber forward propeller caille into con-
tact with it; but, as bas been said, this is made of ý'îfficient
strength to stand the sbock. That, however, is not what is ex-
pected generally to occur, as the forni of the bow is designed to
kee.p breaking down tbe ice continuously. 0f course tbis would
absorb an enormous amount of power; but if another vessel.
cither an ice-breaker or an ordinary steamer, were pushing
astern, naturally the speed would be increased. Moreover, a

,essel flot so strongly buiît as the " Ermack " would be pro
tected by following close behind ber. For this reason a recess
lias been buiît into the counter of the ship. This recess is de-
-,igned to take the stem of the following vessel, arrangements
heing made for lashing the latter in firm contact with the lead-
loig craft. It may be mentioned that the Ermack " bas also a
specially strong towing windlass abaft.

ACCIDENTS 0F THE 11ONTH.

An explosion occurred in the Blockhouse, N.S., gold mines,

Sept. I3tb, resulting in the deatb of one man and the serious
tnjury of anotber.

S. Gagnon, a young apprentice in Gilmour & Hughson's
-.awmill at Ottawa, was killed wbile attempting a borizontal bar

act on a fast revolving sbaft wbicb turns bencath the mili.

HT. Dooley, Division street, Ottawa, 25 years of age, a mii-
hand at J. R. Booth's sawmills. wbile at work, Sept. 141h, was
caught between two rolis six inches apart and drawn in front
of a five-foot circular saw. and xvas mangled in such a way as to

(lie sbortly afterwards.

J. Benoit, about forty years of age, living at i8a Soulanges
street, Point St. Cbarles, Montreal, was killed instantly at the
G.T.R. shops. a sbort time ago. lie was struck violently on the
chin and side of tbe bead by some macbinery operated bv
.-hafting, and bis brains scattered.

W. A. M. Pollock, electrician, in the employnieît ot the
Almîonte, Ont., Electric Light Company, met with a fatal acci-
dlent, Sept. i8th. While working witb a large driving belt he
was caught and drawn int tbe wbeels. One arm was tomn
from bis body at the elbow, and be was burt internally. He died
tvo lîours later. It took over an hour to extricate hini.

TORONTO EXHIBITION NOTES.

D. K. McLaren, leather belting and miii supplies. Montreal
anîd Toronto. had a fine exbibit of various kinds of belting. and
a great variety of textile and other miii supplies.

Tbe StilI Motor Co., successors to tbe Canadian Motor
Sýyndicate, had two storage battery vehicles in the Machinery
Hall, and one in constant operation tbrougb the, grounds.

Tbe Royal Electrie Co., Montreal and Toronto. bad tbe
\%bole of the eastern end of the central tier of exhibits, where
,i great aggregation of mnotors, transformers, dynamos, meters
and switcb-boards were shown. Among these was a 3,0oo-light
machine and a 2.000-light and 1,5oo-light machine, ail of wbich
were sold. It was the most comprehensive exhibit in the fair
:n the electric line.

The Northey Mnfg. Co. bad a smail building ail to them-
selves, near the western entrance to Machinery Hall, where
several of their well-known Imperial gas engines were in opera-
tion, and attracted a large number of investigators.

The Robb Engineering Co. bad an exhibit of the celebrated
Robb-Armstrong engines, wbich are now known flot only ail
over Canada, but in many foreign countries, where they have
gained acceptance in competition with the best makers in the
world.

The Dodge Mnfg. Co., manufacturers of pulleys, had an
iinposing trophy formed of their celebrated wood split pulleys,
wbich were also to be seen in actual use on many other exhibits.
This company are tbe largest manufacturers of wood pulicys
under the British flag.

A. W. Spooner, of Port Hope, "'the handsomest town in
Canada, and the only place in the world where Spooner's cop-
penine is made," bad a striking display of copperine. The genial
oùvner of this metal rcports that it continues to gruw in
popularity among engineers.

The Northey Mnfg. Co., are showing gas and gasoline en-
gines in great variety. Machinery Hall exhibit contained a
conmbination gasoline or gas engine, which is used for operating
a pump. To the right of bbe western entrance bhey had a build-
ing in wbich the bulk of their exhibit commanded much atten-
tion from the visibors.

Cowan & Co., of Gaît, only showed wood working tools
although tbey manufacture bbe Corliss pattern of engine. They
ptiblish a very complebe catalogue showing the different styles
miade by them. Their exhibit comprised i2-in. moulders,
planers and matchers, band saw filers and "Clark " pattern baud
sas': set, and one power feed rip saw. The Cowan people are
advocates of the fast gear type of machine gearing, and their
arguments are interesting and instructive.

Just outside bbe cast end of Macbinery Hall was a complete
exhibit of road-making machinery shown by the Good Roads
Machinery Co., of Hamilton. lt consisted of a Champion rock
crusher, a road roller, a mud scraper, a road grader and road
ploughs. Mr. Challen. the manager, was always surrounded by
an, interested crowd of enquirers. He reported that tbe Gov-
ernimenb of New Brunswick bad adopted the Good Roads Ma-
chinery Co.'s system, their latest order being a NO. 4 mounted
crusher, a 12-ton steam roller, a McAdam spreading wagon,
and other machinery.

One of the most attractive exhibits was that of the Jones &
Moore Electric Co., of Toronto. They exhibited a complete
hune of eiectric motors up to 4o b.p., as well as several direct
current dynamos, enclosed arc lamps, belephones for private
hunes, etc. This firm make a specialty of lighting and power
plants for factories and milîs. Some of the plants on order and
installed are: D. S. Perrin & Co., London, 4oo light dynamo;
A. R. Williams Co.. Montreal, 8o light dynamo; Gadsby &
McCann. Toronto. 2o h.p. motor: Massey-Harris Co., Toronto.
2o lip. mnotor: Meaford Woolen Milîs, 8o lighb dynamo;
Toronto Grain and Seed Cleaner Co., Toronto, 20 h.p. mobor;
McFarland, Gray & Southgate, Toronto, 8 h.p. mobor. They
r'ow have over 500 machines in daily operation.

In Machinery Hall this year power was supplied to the line
sîafting and indivîdual machines by different makes of engines.
The Corliss type, the well known Wheelock and the Ideal; one
of the Whcelock ioe h.p. being the purchase of tbe Industrial
Fair for Machinery Hall. The Still Motor Company exhibited
one of their motor carniages, and the company have, owing to
the great number of orders, been unable to spend time in pre-
paring exhibition goods. One of the features of Machinery
Hall was the Hardili tandem compound engine exhibit. This
new engine was patented in Canada in January, 1899. A com-
pany bas been formed in Mitchell, Ont., to manufacture thcm.
The engine exhibited was 5-mn. H.P. and 81/-in. L.P. cylinders,
and 7-mn. stroke. In January and February of this year Prof. J.
T. Nicolson, of McGill University, tested the economy of this
engine and made a report on April t4th, i899, a copy of which
c'în be procured upon request. According to the report the
ergine showcd 211/2 i. b.p. working double acting. Prof. Nicolson
says: " I am surprised at the economy shown by 50 small an
engine. Tt is accounted for by the ccmpounding of the expan-
sion and the higb speed."~
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At the close of tlle Exiitiona a inusiber of tic u-xliîbitors
in the anlachl,:arY hall niet and prcscntcd Thonmas Eversfield, the
,laief cngmicer, a'ah a hîaîdsunue laedruaî suite ii u,îk. Tite
gift aaas accunîîanied vvith an .iddress ex'pressîîag tlk donors'
appreciationi of M~r. EaCrsic.ld's attentioni to the .lait during
the fair.

Rice Lewis & Son, Ltd., of Tornto, are to bc conupli-
iiientedl on the large and artastic display of parler nmailltls,
grates, tilings, railings and othcr interior liotisc fittings. A tjlcd
batlî-rooin and two or tbrc parlors werc represeîtctd, and cadli
exhibit was iii excellent triste. Tite roonms were filled wiîl an
admiring crowd cadi day, and the display was votcd tic best of
the kind in the Exhibition.

Tite Mica Boiter Coveriaîg Co., not content wvit1 hiaving a
boiter and a range of pipiîîg covcred with their nmica covering in
the Maclîinery Hall, laad thecir covcring placcd on several eni-
gins in other parts of the grouinds wlîere engilacers could test
for thcniselves tlae remnarkable propcrties of mica for ilais
plîrpose. Ali the pipes connactedl withi the motive power iii the
MaI.cliinery Hall werc covercd wiîlî titis anatcrial. which re-
ceived rmuch favorable comment.

Tite Lti\fer Prisni Co hadl a long dark gallcry built, in ot!
t-'ld of whaicli was a swinging wiiidow fitted witli Luxfer prisins.

Tt as a source of neyer reasing wonder to the thousaîrsif of
visitors hcrc that whien the windoîv wvs closed the whlole gallery
%vas liglitcd froan end to end with a soit liglît, iii wlîicli the
colors of cvery object coutl bc distingiihd; but when the
%windov wvas openced to the fuîll liglit of tic sky thacre was e'Aîn-
parative darkness througli thac gallery, and noe colors coil be
made out in tae placards on the rcar watt. As a ilians of shed-
ding liglit in dari, places cvcrybody admittcd iliat Luax(cr prismis
were a remarkable discovcry.

LITERARY NOTES

The Daily Review is a inew papcr, wlaich rcaclics us irom
St. Join's, Ncwfouindland. Thits will be a welcome addition to
the journalism of Great Britain's oldcst colony in America.

Glaziers' diamonds o! cvery known style and type are
illiîstratcd in the catalogue of A. ILudd & Co., St. Illens, Lan-
craUairc, Eng. Thais concern also makes nippers, vises, at-
iiiosphecric soldering irons, and other tools for tic manipulation
of sheet, plate and statincd glass work. Messrs. W. J. WVood-
btirn & Sons, Montrent, arc Canadian representatives.

Tite intercsting history of tlle " Beginniings of tic St. Law-
Tu-ice Route." by Aithur Wcir, B.Ap.Sc., 'Montreat, %vllich
recently appe.tred in The Canadian Engineer, bar. been reprintcd
iu panmphlet form. 'Mr. Wcir bas gathercd a great.amount of
laitherto tunptiblishicd naattcr in ibis cssay, and lias prescnted ît
in siach an attractive form that many wvill bc glad to have it ini
îlîiF convenicnt form for future reference. Although the edition
is a very limited one the price is only lo cents per copy.

Thec Qiebcc and Lake St. John Railway have puhahislieil
soin baooks descripivec o! the sceneî-y on tlac hue of thcir well
knowia rond. whicla aiso contain many good illustrations of the
sibortsanian's variety. Tite namtes o! the books arc as follows:
-Guidc to tl:e Lake St. John and its Tributary Wal.ters;" " 'e

.\ncicnt Qtuclcc," and '«A Tale of Lake St. John." Any or ail
et thecse will bc sent to atny person intcrested. Tîteir tinle tables
are original in design. and nitich more completc in information
:tud description than the ordinary run of railway foldcrs.

Few pcoplc. except those who have made a special study of
Canadian books. wvould bclieve that a xnerc catalogue of Catn-
dinn poets and tlacir works would niake a volume Of 72 Pages.
and contain about 500 naies. Such, laowever. is the array of
Cnadian N'ersifiers presentcd by C. C. Jamecs. Ille Deputy Min.
istcr o! Agriculture for Ontario, in a wvork: just coinpiled by huiii
ior the Victoria Univcrsity Library. '.\r. Jantcs rccntly pre-
sti-ted the University witla whîat is probably tlle largest library
oi Cainadian books o! poctry yct colectcd. and thIs bibliograph.
i., lus crowning tributc to the poctical littrature of tic coutntry.
It as trront the press ni William Ilrtggs.

- A steel bridgc aill tic crccted uacr îhîc Pibiaa Ri'.cr
racar R;%ierc. Mtu cost aîbout $,13.000. Anuilter -.tccl bridge
ii1l lie huilt ovcr the sanie river 20 îîîiles.-ouitli o! Manitou.

QUEOEC ARClIITECTS' ASSOCIATION.

Tite anitmal meeting of the Projiaicial Arclittects' Asbucia-
tiotn %ab lîcld iii QuebcL city, Sopt. 23. A. Raz.a, îarebidvnt, %vas

iii the chair, andi prescntted the axînual report, whiehîI btitts tlaat
the association 1now lliinbers 139 active icîribers, o! waoin ten
joined dîaritag the ycar. Tlae meeting clccted tlae following
,flicers for t1ic einsuiaîg ycar:. 1resiticii, S. H-. Caplper; v~ire-
prcsidcaat, G. l'. Taitgttay; second vice-presidetît, Josephî Vetine;
secretary, é. O Mouette; trecasuarer, WV. A. Dorati; cottcil.
Messrs. A. Raza, J. S. Archaibald, E. Maxwell, A. Chausse. FI.
Stnvclcy anal A. Il. Lapierre. Tite ne\t iecetiîig o! tlîe associa-
tion will bc lield iii MIoutreal iii Septeauiber, 19o.

TIE GREAT LAKES COPPER CO.

.Nucla interest is being taken by everyoîie rcaliziaîg the vaile
o! the minerai industries to Canada iii tic platat iiow being
establislied at Sudbaury for treating the nickel-copiier ores of
iliat district by the Great Lakes Copper Co., o! Sudbury, Ont.
Tite president o! tie company is Jno. 'McKinîley, 6o State strcet.
Boston, and the superinterîdent is C. 'M. Boss. The planat is
aaow nit process of construction, and as to a certain extent ex-
perimental. Tite process as bcing patented an Canada, and when
tlac nccssary forinalities have bccn complecd this journal wvill
ptiblisla a more exteaîded niotice o! it. Tite great adv'antage at-
tained by the use o! tlae process of tic Great Lakes Copper
Co. is a rethiction ini the time of ore treatmcnt. In fact it is said
tlaat itistead oi wceks only three days is rcqîaired to prodîîce
nickel of Go per cent. fiaeaacss !roin.ulae ore.

OOOD WORK APPRECIATED.

Tlac Caiadian Engineer lias a splendid report in tais week's
issue o! the C.A.S.E. convention held in Berliai in Atagt. The
report is vcry full aatd acciaratc, and every engiaicer should
obtain a coîay. MNr. Sth, Tite Canadian Engineer's repre-
sentativ'e at tlae convention. deserves credit for the xnanner in
wh:cli lie lookcd rifler C.A.S.E. interests.-Tue News-Record.
Berliai, Ont.

JIETAL IMPORTS FROM GIREAT BRITAIN.

The followiaig are the sterling values o! the imports from
Great Britara o! interest to the metal trades ira August. iff8-99. and
the eigbt moraahs endirag Atagust, i89S and 189:-

liorth of Aaugust.

180S. Z899.
flardware............12, 15 12.02.5
CUtlery ................... 5.043 4.149
Pig iroa.................. 1,007 1.743
Bar, etc.................... 229 2.80
Railroad ........... ........ - 1.363
Hoops. sheets,etc ............ 12.095 12.852
Galvanized shects........... 7.270 4 643
Tina plates ................. 12571 20.175
Cast. wrought, etc., iron ...... 1.454 7,903
Old (for re.maxaufacture) .... - 42t
Steel ..................... 2.542 9,134
Lcad ..................... 3.668 5,Iîl
Tira. unwrought ........ ...... 652 1,77,3
Alkalli.................. .. 3.139 2.850
Cement.................... 2.67 i 2.700

Elibt Mdoaîls csdiag
Augaast.

:39. 3g.

.£14.617 £13.170
35.841 33.766
8.113 8.81-5
6.271 10.969

6.972 58-59,
36.122 68,307
39.341 40-117

96.i69 xi8.266
à6.662 32.315

3,574 2,424

35-185 .52.760
19,726 32.440
11.875 14.21,5
2 7 -5 58 21.503

14 S24 18.939

-A Washiington spccial to Thc Detroit Frcc Press says tic
Unitcd States War Department bas refcrrcd the protests o! tiacir
Lake Carriers' Association agaiaast tlae contîsruction of the catial
tbrougla Kent county, Ontario, connccting Lake St. Clair witu
Like, Erie, to Col. Lcydccker, .vitli Uic rcquaest for a full in-
vestigation and a report. Col. Lcydcckcr ivill report both as to
'lic probability that '.tie projeet will fiaid adcqîaate financial sup-
port. anîd as to its cffect tapon the level of tlae lakes. slaoîîld it bc
carricd ouît. l seems probable that if it is fouina thiat tlac Cana-
dian projeet is bcing scrioîasly considercd wvitli any prospcct o!
ils bciaag ncîivcly entered tapon ira the necar future, tic State De-
partîncnt wvill take the niatter up wthl tic Canadian Govcrnnient
un Ille has o! a1 prupo'îtion to appoint a commission. .Ilich
nas itrucs l.loc.itcil b Cul. L-cvdcckcr anîd his cohîcagaies
in tlie3r report on the Sault power canal.
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NICKEL EXTRACTION BY THE IOND PROCESS.-

DiY Mis1. WItLLIAM Cill,%-MLrR iWIiERTS-AtISTEN.

'l'lie ries of thc inîstitutionî l)rvidc titat ant assaciatc shahl
su'ait it a iper %vitijn a ycar af h is cect mon. Iln caînplyin g wîtli
titis direction, the atiihor wvas sauisfied that noe better subject
coîid bc seiected for cansideration lit tce iiiicesting process
wviîiei îîîarks an eîîtircly ncew departurc. lisnictalhrgical practice.
frGiti the priniciples ulticit have iîithcrto gutded it. Titis process
depe'nds ont thc rcinîarkabie property possessvd by nickel af fonts-
ing a Volatile cotnpounld w ith carbonîic oxîde, or, as it is cilled
1in mdern cliinicai nomtenclature, ca.rbani-ino.xide. Whenct
titis gascons conîpotind is lieaîcd ta igo' C. nickel i rdcansed iii
it ilctaiiic forin.

l'ie autiior was lunchi iînprcsscd duirinig a recent visit ta
Caîtada %vitlî Il iinperial importance of th grcat nickcliferous
dù trict of Sudbury, Ontario. In viewv af the magnitude ai titis
dtposit. the animal productioni af nîctaliic nickel iii Canada
semrs inaduiuaîc, as it lias iitrto uat cxccded 2,730 tons.
The description therefore of any ncw praccss wilîih affords a
boite oi hasteîîiig the developncnt af titis rcinarknble district
shltod itrave ta bc interestiîîg. The deposit itself prescnts inaiiy
points ai iitterest. According ta Professer Coltinais, ai Toronto,
the nickel arcs ai Ontario resentible the gold orcs af Rossiand iii
Biisli Columîbia, as Uicy consist of a mixture of pyrriiotite
<muagnctic pyritcs) and colpcr pyrites. Ticese suilpîtides foru
enarmaus miasses :itear the margin of large areas af diorite, or
wcatherud gabbro ai lituroninn agc, the ainouint ai nickel cati-
tained in the arc averaging betwceen a2per cent. and ta per cenit.,
Ille lovcr proportion being Ille marc commneos. Il is wvortliy of
nlotc tliat pyrrhotinc bront othcr p'arts ai the country, iounid in
associationt witlt Laturcntian rocks, is alinast barrcen of nickel.
The importance af the nickel depasits af Ontario inay be judge 1
fi oin thc fadt that, until tie fmes in tlîc Sudbtury region werc
%%crkcd. lte wvorld's sîupply ai Uic nictal .x'as drawuîi chietly iroîn
the ines af Ncwv Calcdonia, ant isinnd in the Satilent Pacifie.
suppleinientcd by tlic Gap mine iii Peuîiisylvaiiia, and a icwv
isolated siuiss iii Norwatv and Hunigary. Tlie cxtent ai Uic Sud-
bury deposits is greatcr lisant ny ai tliese. anîd New Caledonia,
v.lhicii belongs ta Franice, is virtually tic osily rival ai Ontario iii
tilt produictiaon oi nickel.

The orc ;st Sudbmrv i's siuîcltcd i .to a regulu'i. or matte, wvhicl
cuntaîns beîwvcn 12 lier ccnt. and 20 lier centt. oi nickel, aîîd
abut tic saisie aminu ai coplier, altîtoxiglih ia tliere is
railler iart coplir lisat iiickul. Titis iialle inav bu venriclied by
suitabite tre:îtmnctt, anid is -besseiinerized -insa a rteguluis %lîiclî
ceiinaiiis %bout Io per ccitt. ai nickel. snd is csp)eci.tlly fret iroiît
iroti, as thte iotllowviiîg anialyses show:

Per cent. l'Cr cent.
Nickel ................ .. ... P0938 31.35
Copper-.............. ......... 45.7J4 48.86
Irait anîd (.%]0) ................. 0405 0.81
Cobalt.......................... 0.136 ...
Sîilpiur ....................... .5....
Il is iiicc,.airy tu give a liistury ai the iictaliur-gy ai

nickel, but it mîîay bc ivelI ta state tîmat ClirutNstet isolatcd the
ii:eut.l i ilt ent r 73i. anid tuat lhcrguiiau caîîfiruîîed lus dis-
covery iîî 1774. 'l'ie itilioîis îitlîcrîo ciîîifloycd bar exlrncling
tIce nictal front ils arcs arc vcry cauuîplicatcd; îlicy have invalvcd1
cciccntrattisig tlîc nickel Cater as a sulpîtide (inaitc or regulus).
er as atrsuciide<spvisiu) follawcd by Citlcr "dry" or'*%vcf'* rcaîîîcrt.
In tlîe case ai ccrtain arcs. %vet inethoclis onily hanve bccii cuit-
ploycd. rtue neîallic nickel lias alwvays ta bc subjected ta .1
proccss oi rcfliiîg. maninly. as in thte case ai cast irait. witli a
vicwv ta sep-aax il. froin associatcd carbon.

As rrgardS the 1prnces wvhicî bornts theîc suhjcct ai titis paper-
a fcw bni historîcal dctails nmay bc olTcred. Ili 1889 Dr. ].i(-
wvig 1\iîî. F..S.. iii collabîoratin ivitlî Dr Carl i.ainzer %Vas
c:ga igecl ol iii katg oni a SuditoUn ior eli iii iii ai isig I lic carhont
%lii cioxille ironi se cou ailtiing Itdrogrit' %vlliv idic vwalite'l
for :î1>c i i tlîir gas lîattcry* Iii ai ienuipît ing ino cfl'cit ii. the%-

*Tlis pape? o' iii. Mund I'roeîs bv Sir. W. C. Rnberts.Auqirni. D.C.ý.. R.S.
-as iead bttort th:e instiution of Civil tngincers. Londion. Enr.13nd. on Sth Nov.

'Lumzdwg Mond and C. Langer. ,Itnprovemienis i otatning ic)Iogen.' litiiisti
Paient No. î.o.:5

2Ludwir >fond antd C. Lancer. "A netw (orsin or gas battery." Proceedings oi
hIe Rtoyal Society, % 01. 11iii. P. -96

%verc gisided by the observationi îicy liad mrxitîl tade tuit
fitcely divided nickel lias Illc rciiiarkablc praperty ai reîiiovîiig
carbori frot carbaît-îtîioxide at a tcinpler.tttirc ai 330 C., conl-
v£rtiiig il bita catrbou-dIio\iidc. while tîte dissociation ai carbois
siiioxicic by lieat alaite, accurdiuîg ta Victar ïilcyer anid CarlI
Langer. îcîîaiîis iiicauitpîe as tîte itigi tenîperatître ai 1,690' C.
In the couîrse ai tîtese experiîiieîits, wiîiclî tiey carried otît iii
caiîjutirtioii %vit Dr. Friedrich Qtuincke>, fiuîely divided niickel1
ioncd by rcdticiîig nickel axide ai 330* C., by itydrageut, wvas
tîeattcd wvith pure car-botiaioxide iii a glass tube ai varying
tenîperatîts. lit arder ta kcep thc paisanous carbat-noîoxidc
ocut of tlîe atiiiaspterc ai the laboratory tile gas cscîpiiug front
the apparatus wvas ignîxed. They fouîtd ta tîteir surprise tit
whltîe the tube canhainiiig tîte nîickel wvas caoling, tue finaisse if
lthe escapiiîg sas becne buiitus and incrensed in luutinosity
as tîte tetnlîratuire saisi, bclov i00v C. .Metallisc spots wcre.
iî:.crcover, dcpositcd an a cold plate af porcclaitî Ielci in titis
luitiziaus fiante, iutis as spots ai arscenic arc obtaincd in appiyiug
the' Marslî test for tOtat inetal. ht was aise obscrved iliat an
lte':ting hc tubc titrotgli %wliil tîte gas iras escapiig .a inectallic
uttirror vi obtaincd, %çiii ic iniositv of tie ilaunc disait-
penrcd. Oit cxaîiniiation tiiese itîtallie deposits wcerc ioîîud tn
bc pturc nickcl. Tlîc next step Nvas ta cîidcavor ta isalate titis
curiaus and intercsîing îiickciierous coînpound. by preparing
nickel Nvitlt grcaî carc at the lowcst possible tcînperiture, and
treatiug il witli carban-inoaioxidc ah abatut 300 C. Tilt ainauint
ai tltc volatile nickcl canupaund in tIse gascs passiîîg ilîratigli
the apparatus wvas titus graduaîly incrcascd. The gases isssiing
front tic apparattîs werc treated with a solution ai cupratîs
clîloridc ta absorb tlîc ecess ai carbon-nuanoxidc, and in this
wvay a rcsidtie ai sevcral ctibîc cenititnctres ai a coiorlcss gas waî
obtaiîîed, cauîsaiîîing tiic volatilc nickel comnpound. D3y passing
this gas throîigli a hecatcd tubec tue nîickel sud carbon-mnanoxide
werce again separatcd, aitd thc vaottume ai tue c.trlon-.moîtuxide:
tîtus set irc %vas iousid ta corrcspauid to about four cîjuivalcnts
ai catrboti-inostoxide ta aote cqîtivalcnu ai nickcl. 13y
ftrter iiproviug the nictîod ai preparing lthe finely
divided nickel. and by passing the resulîing gases thtrough
a reirigeratar caaicd by snoiv and sait, the investigatars ah las:
succced in obiiîîig tlle iiew cotnpauind in a liquid sutet. and
werc aîble ta praduce il witit iaciiity iii att> dcsircd quantity.

Nickcl c:îrbonyl iii its putre state is a colorltss liquisi boil-
îig at 43' C.; il lias a spcîtic gravitY ai 1.3185 at 17' C., and
solidifies aI-23' C. ilîta iteedlc-sltapeCd crystals. It is soluble iii
alcaltol, petrolcuti autd ciuioroioruîî; anic is it actud upan by
dilitte acids or aikalies. It cais bc readily disîifled %vitîtaut de-
ccuiipositiou, but aom lieating tue vapor tO 150' C.. il is coii)ctcly
dissociatcd ia its coîupostcnls, pure carbat-ioutoxide bciig

whaie i. li Ilte nickel is dcposittd iii a denise tîtetallie filmn
sillon te sides ai tilt vesse! in îvhicî tce comipotînd us licated.

Alter tue productiaon ai nickel carbonyl hîad beotiie easy,
Dr-. Nlostd, Langer antd Qutincke dircctcd tîteir attenîtionî te tue
actionu ai carbon-niauuaxiic ami atiier- mitals. A beries ai cx-
pt.riitcnts %vas itiade iitît a vicwv ta abtain a sintiilar couipotn
witit cobalt. ivltici iii ils cliinical auîd pitysicai beitavior sa
lnch rescîtîbles nîickcl. The cxperninuts gave, Iioawcver, tîte
iîite.,pcctedl result iltat, unikc niickel, cobalt vvili muat comtbinte
xviili cairlbn-unaitoxide. Experintejits wec tiecu made îvit irait
andI indications Nvcrc sootn ahtaiiicd ai tîte existence oi a volatile
caînipuic ai irait antd carh)oiutiltoxide;, a lonîg situme e!apsed
bciorc titis :tcw contpaîtid iras obtaitiid ii a lure sitt. luta
fihialiy isolated iii a îvay siîniiar ta haI by whiicit tue nickel
caIrbaniyl lîad been prepa-rcd, and provcd ta lic -a sclnvirîw t
viscous liqîiid ai pale yeliow calor. Its spccific gravi>y ahi i8'ý
C. is x.6:;and il distils couiplecely Nvithatut dccýuiposiîIon at
10,.8* C. under a prLsstire ai 74t) mîiiliiîîetres afimnerccmry. W~liti
CcOled ta -21i0 C. il eolidifies int a uîa3ss ai yellowisli niedle-
slîapcd crystails. Its citemical compasition is souicewat differett
froin the nickel carbonyl, as il contailis five equivalcnts of car-
b)cn-itiotîoxidc ta anc ai iran. The liqcmid canipatind, ta wlîicl
UIl liante ai iran penta.-carlboilyl Nvas giveti. tumdrgoes uin
change wiîcn pratectcd iram the action ai ligie. bîît exposie
hoi dayligit for several lunurs ii a scaîcd tube is atteuded ivitît
lis- formiationt oi golcl-coloreci. tabtilar crystai.lit(mî carbout-
nînutaxic is ecvolv cd. so tîtat tlle pressure in the tube iriscs con-

'Ludwic Mond, C. Langer, and F Quincke. journal of the Chiitincal Society.
vol. toit., p -49.

'Ludwit 'Aond andi Carl Langer on "trnn Carbonvis." journal ci the Ciemica
Socity. vot. lix. P. 10,P
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siderably. The crystals hîave, wlvheu dried, a :netaliic lustre, and
re.qcîttbie fiakes of gold; they comtain two teq3ilv.leiits of iroî to1
stven cquivalents of carbon-ntonoxide. Noute of the other int.ils
wlticlt wterc subiiucd to investigationî slowed inîdications of
ccinbining dircctly wvalî carboniiînîoxide.

'iTce discovery tliat ini a mtixture of intais only niickel ani
iron would forni volatile conipouinds witlt carboît-ittonioxide, and
titat tltey cotild, tiierefore, bc scparated front te otiter muetais.
%va- sifiicintly imtportant to induce Dr. M~ond to arrange
lab.oratory cxperimcints %villa orcs containaing nickel, cobalt, ironi.
ccppcr, etc., snch as "kupfcr-nickel " and "pyrrîtotite." Thew
cxpcrinients afforded such proinising resuits, abat apparattis
of considcrable size, îiîougil stili %wcil %vithin the lijnits
of the resources of a laboratory, wvas set uip, and in il
scveral l)ounds of ore cotîld bc treated with carboît-niosioxtdc.
A patent was also appiied for on tlîc î2ti Atigust, 1890, wvhich
describes thc way in which sucbi ores may bc treated. It ;s
pointed ont tîtat the principal nickel ores wvhiclî arc mectai-
hî:gicaily trcatcd contain the nickel in combination wvitlî arsenic
and sulphur bcsides oatlîr nietals and gangue. Tîtese ores have
firtt to bc stibmnitted to the p'roccss of calcination, it carder thiat
tlî. nickel may be present in tîte forin of oxide. and 10 drive off.
ai; far as is practicabie, the arsenic, suiphtir, and other volatile
bcdies. The restiting oxide of nickel is trcated %villa rcducing
gâses, snicb as waîter-gas or producer-gas. in order to couvert tIic
oxide of nickel into finely divided metailic nickel; the material
containaing it then is cooied to about So' C., and is treated wvith

ca"oîîîno'oxde.In dealing %villa nickel ores whichi contati:i

nickel oxide i clieinicai conîbinatioi %villa silicic a1ccd.arn
acid. or othecr substances whicli cannot be reinioved b)y calicina.-
tion, the ores arc so trcated as to convcrt the nickel auto nickel
spc'ise or nickel malte, wlîiclt is thicn subjectcd to calcination.

11t 1892 an expcrinieuîal plant oin t large scale was ercctted
at Smcthwick, near Birmingham. Aftcr some ycars of patient
work, during wlticli the plant had sevcral tinmes to bc recon-
structcd, iniordcr to mcl ail thc conditions of this somcîýhat

&Lludwig Mond en-. Metatttc Carbonyls.- Procce-dings of thec Royal lnstltuion*
vol. xiii., P. M6.

delicate proc-,ss, the plant gradutally assiiiucd the sitate slitvti
in Figs. i. liefore describîng il ant cetail il %vill bc %veil
ta give a brief accotant of the operations involved in the process.
wvhicii are îthe oliteonte of nîany Years of practical experieîtce.

The process is more especially suitable for the extraction of
nickel front ores vliit contlant copper ait addition to nickel and
iron. Tliese ores, %liicli have oit ant average betweenI 2 per cent.
aîîd 6 per cent. of nickel aîtd about tîte saine ainotint o! copper.
art. first stîbjected 10 -lmeap) roasting,' to elintinate the gre-itec
pz.rt of th sulphur, nd 10 convert the iron wii fori'ns tlte!r
cliief contstituent into oxide. Tîte roasting is neccessary to enable
it iront ut the foliowing operation of sieiîing t0 combine %villa

the silica prescrnt in the ore to formi a slag, and ilîns 10 effect tbe
sel;:ratioit of tc iron front te nickel axtd copper which, univz-
%%.lt the rernaijider of the stulpîttir to forîn a regulus or matle.
TIhis matte contains tue nickel aîtd copper iii a more concent-
trated forai, flic amotint o! eact mnetai being issually 15 per ccnt.
to 2o pur ccint., the resîdue consistuîtg înaiîiy of suiphur and iron.
To concentrat file nickel and copper stili furtiter, the matle îs

"bessesierîzed." A sainple of snicli* bessenterize:d inmatte as
cxhIibited; it contains 31.37 per cent. of nickel, 48.62 per cent. of
copper nd 0.70 pzr cent, of iron. Il %vas prepared by the Cana-
<liait Copper Comnpany, Sudbury, Ontario, front tiacir ores,
%vliclt contain an avera1gc of 41 per cent. of nickel and 4 per ccnt.
of copper. Titis " besseînerized " inatte is criisled, grotînd, and
stîbjected to a caicining operation so as to coîtvert tite suiphides
iiit oxides, and il is titen passcd througît a mili and dresser.
This calcined besscnter matle thon consists practically o! nickel
oside and copper oxide in varying quantities. It lias been foura-l
in the practical %vorking o! lthe proccss to be advantagcous to.
fuarther concoîttrate the nickel by extracting part of tîte copper
at tItis stage by treating te mixtures of oxides %villa dilute sui-
pFi'.ric acid, whici dissolves about two-f'ifths o! the copper pres-
cnt wvitliout taking up nmore titan 1 per cent. to 2 per cent. of tlîe
nickel. The copper tîtus dissolvcd is in the form of coptter sui-
phiate aîad is obtaincd in a ntarketabie forin by crystailizatioîi.
Theti ndissolved residue front titis operation contaiîts betwenî
45 pur ccitt. and 60 per cent. o! nickel, and after drying il is
stibjected to a carefîtlly regulatud rcducing proccss by means of
waîier-gas, aftcr wliiclt it is treated 'vit carbon-moitoxide ta e.\~-
trc part of lte iikel prescrnt. lut titis first treatinent %vil

catrbon-ittoîtoxide about two-titirds of the nickel can be easily
cx.tractcd; after titis amotint is volatilized tue extraction becoîttes
matcht sloNver, so tîtat it lias bcîî found advantageotis to reca-1
dite tue residues aîtd repeat te copper extraction. tite reduec-
tient, and tc ntickel extraction.

Tîte five operations iitvolv'cd are diagrammaticaiiy illus-
tra:edl in Fig. 2. Tite process bcgiîts, as xvili bc seî. ai onîe cnd
%villa tte attateriai to be trcaîed, " besscînerizcd " ntatte ;it ends
-. illa tîte niarket product nlickel. Tite -bcsscîtîcrized" iatte
proceeds, as tue arrow indicates, t0 the first operation (i) of
dend roasting. zind for tItis puirpose any suitabie furîtace inay' be
cîtîployed. Aftcr roastiitg, lthe malte cOittaiiis 35 per- citt. i
iikel, 42 per cent. o! copper, and about 2 per centt. of iron.
It tîten passes to tite second operation (2) for tlte extraction of
part o! te copper (,about two-thirds) by sulphuric acid. the' cop-
per beimtg soid as crystalli7ed suiphate o! copper. Tite residuie
irom îiîis process coulaints about Si per ccitt. o! iikel anîd 21
prr cent. of copper. anîd pasqes to the titird oaperatioi (3) for
reilucing the nickel antd incidentaiiy the retnaing copper. to
tue nmctailic stite, cane bciîtg takcna to avoid rediciîtg the iroit.
Titis is effectedl in a tovcr proviclcd «iti slidves. over witiclt
incactaîtical ribbics pass, lthe reducing agent being the itydrogeit
ccmtîained in waiter-gas. The temperatture docs not excecd I3o*
C. and sitotid bc kept lower %vicît mttîcht iron is presemtt. rroin
this towver tue one is conveycd conîimtnousiy to tc lourdla opera-
lion1 (.4) o! volatiiizatiort. iii wii part of the ntickel is taken
away by catrbon-inonioxidle andI fornis tite comupoîîid nickel
carbonyl. Tht' formation of titis volatile coîîtpoîînd is effecte.l
iii -a tower sintilar to tite rcdtîcing tower. but the ietupcr.itîtrc 1.1

mtcht loiver. antd docs itot eccced ioo& C. Froît lthe volatilixer.
tue ore is rettîrned t0 tite recîtcer (3). -ard il continues t0 circit-
latZ hetwceu stages (3) aîd(4) (Or a periOti varyînIg Ihelwce 7
d.tyý; aîtd a. dnys, ttmil abotît 6o pcr ccett. of the nickel ias be.t
rceînovcd -a; iikel carboîtyl. Tîte rcsidte frontî titis ofacratiotn.
anotouing to about one-titird of the original calcinecd ntallc
ait( not diffcring mtch (rom il in composition. is retursned t0
thei first operatioît -and tlhon naturiiy followvs the sainc course
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aï bcforc. l'lie nîickel carbonyl, produced il% the (ourth operzitioî'.
1,z.isesC ta the deconîposer (5) Thilîs appliaince is citer a tower or
«a horizontal retort, wvhich is hicated ta a tenmperature of îso' C.

.)as ta ulecomiposc hIe nickel carbonlyl antd release the nicekel
lit the inîctallic forni. eitltwr on thin shects of iran or, preferably,

Zr.

FIG. 2.

oti granules af ordiniary conmmercial nicekel. Carlîati-iiiotioxidc
i- also reicaseti, andtias rcturnied te tlle valatilt7cr te take up a
(resli charge ai nicel. It %vtli be evuictut thaI, Mien Uic apcra-
lion is in pragrcss, the gascons carlboit-niotioxidle andtihe par-
ti:ully reduceti oxides af ntckel aund capper aire contiiîîuously

4Aeragcemults 'itepiven iii ahe Figure. rattucr ibmn the b-s tçhtch have b een
obsaned.

re.valv'ilig iii two separate circuits whicli juin and cross cadli
aiterun lit e 'olitilizer (4) Thc commînercial prodîict contains
1'tîweeni !9.' lier cent. aind 9!).8 per centi. of nickel.

It will niow% be passible ta prced te a description af the
%vorkisig as the aiiîhor sav it iii full operation in Siietlvi\cik a
(civ niontlis ago. 'lie iniaerial uinder treainent dux-ing the
auîtor's visit was of Canadian origin. and liad beeti reccivcd as
calciincd bcssenicr niatte containing 35.4 per cent. af nickel, 4i.8
p2r cent.of copper, and about 2 per cent. af iran. Thiis niaterial
%vas first passcd ilhrough a bail iii and dresser wviîl a sixty-
ineshi riddle. and %v'as tlictu treated in quantities af 3 Cîvt. in a1
sinillead-lincd mîixer wvith, --o IL of ordinary suiphutric acid.
whidi liad prev'iotisly beeui dilttîcd witli abouit 2o cubie fcî of
inotiier liquor front preî'îaus operatians. Thcsc appliances are
shown in tlle riglit bîand portion af the plant and clevation, Fig.
1. The teînpcratirc of thc nmixture soon riscs by the action
letwcn the copper oxide and the sulphuric: acid, and is kcpt,
b;' nicans of a stcam-jct, at a tcnipcraturc of about 8s C. for
11 bour. Front titis mixer, thc charge is mun out inv9 a cen-
triftigal hydro-extractor. providcd %vitlî a filtcring cloîli, in wvhich.
the solution af coppcr sulpliale is separaîcd front the solid rcsi-
dit,- cantaining te nickel. Abîcr the filtration af tic charge is
finislic<l. thc speed af tie lîydro-extrictor is iiîcrcased, and the
rvsiduie is ilhîts rendercîl sufficiently frec frontî tic liquor.

The solutioti coniîuiling the extracted Copper muils brouli Il
lty(lrC)-Cxttactor into a %vdt, front %viiicli it is puimpcd into the
crystallizing vats slîown in Uic Figs. Abîcr a pcriod af about
eOiglh <lays ta teu days, the crystals af cappcr suiphate arc takcn
ont of the vais and tic moîtlîer liquor is mnixed wuith frcsh acid
and is agaliii used for the extraction of capper. As alrcady ineu-
tioned. a snîall anioutît af nickel «and a littie iran arc aiso dis-
solved ini the suiphîîric acîd during UIc copper extraction, s0
îliat tue niotiier liqîtor frontî wlîiclî tue copper suipliate h2s
crystallized becanies gradually caininated %viîl these tva
ilîetals. It is tiierefore nccssary ta rcplace soine af thc matiier
liquior front tilte ta tinie by frcslî Waltcr, and ta recover the
ickel frant the solution. Tue simplcst mciliod i.~ ta evaporale
t he solution ta dryuîcss and ta toast the nickel and capper sui-
pliates s0 obîained. The oxidizcd maîcrial is again intradu.ccd
*,!it t main process. The copper suilite crystals from the
crystallizing vais arc ch.irged int a second hydro-extractar,
;vlîerce tlîey are wvashced with a littie cican uvater ta remove al
acidity; îlîcy are tlîcn dricd aîîd arc rcady for packing. The
copper sîilphate thus obtaincd is sufftcicntly pure for thc markct.
as it caîltains only 0.03 per cent. af nickel andi 0.048 pet cent. of
iron.

'Tli rcsidue front tce copper extraction is taken fram tue
li> dro-cxtractor aîud storeti in abin until a sufficietit quantity
lias beeni collccted ta niake up a charge of five ta six tons for
dlit. nickel extracting pulanut. It naw contains 52.5 per cent. ai
nickel. 20.6 pcr cent. of coppex, and 2.6 per cent. of troll. The
tixaterial is char'ged b>' bandi at the rate af i/-- ton pcr bour into
a fccdilig-hoppcr describeti as the tate inlet in tce lowcr par,
of the plan, ftgs. i, plate i, uîliiclî comnîunicatcs, through a
rotary valve, witlî tue conveyar, cansistiuîg ai a tube cnclosîng a
revolving spiral, wliiicli tranîsports thc inalerial ta an ecvator.
This lifts the niaterial ta Uic top af the reducing tover. andi dis-
charges it diraughi anotlier rotary valve 11110 titis rcduciîig ttiver.

Thte rcduccr attd tue valatilizer (shown iii tîte centre af Figs.
t). in wiiichi the trcattuxent îvith carbont-inonoxide lakes
place are fully descriheti iii Dr. 'Mond's patent (N'a.

23.665 of Decenluer lotit, 1895). The rc<iuccr consis
of a vertical tower abîout --s [cet hiighi. containitig a sertes
ni shecives. %v'hicii are liollow so as to admiiit af tlîeir bcing raiseti
to a teniperaitire ai 2300 C. iîy producer gas. The roasîcti matte
ialliîîg asu tliee sliives froni abore is stirreti and mnade lu

<lc'zceltl front aile shiilI t lat beloi' it b>' rabbies actuateti b>'
a ct titrai verical shait. WXater-gas passes uip the tower ta effect
the reduction af tîte niateriai. Tlhere are about faurteen ai
tîtese shelves or trays in tic îover. The five lauver stielves are
utat lîcateti by producer gas, but arc cooleti by a strcain af water
in order to redîuce tic' temperatître af the roastcd andi redtccd
tîtaîtte ta tic tcinperatitre at wliicli thie valaitilizcr is uvarkcd.

Tlîe volatilizitîg tower resemibles tic reduiccr, but tlîe
slielve- are not hltolow, as thiere is no nccesit>' ta lient ticxuî.
l'lie rciiucc nicekel requires a temperatître ai only ý50 C. ta
qoetlîle it te combiiine witii carbon mno-xide atîd forint a volatile
comapoundi. -andtihe tuattc andi gas arc sufficieîitly liot t0 main-
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tait, tliis teiperature. lut the plant at Sinîtlîwick the volatilizer
wyas Iluade tilt sautec size as tlîe redutcer, but ii tlîc lien plant st ib
somiewlint gniuallcr.

'rite deconîposer lias beeni deviscd %vitli nîutcli care, aîid lias.
lu its preselît forn, anly rcceîîtly been jîatented. The nickel i,:
depasited fi it, front ils gascous conmpounid witlî carbou mon
oxide, au granules a! ordinary conmmiercial iietal. Tlîe arranige-
nients by wliicli tlîis is cffectcd are vcry iligeioius, aîîd inay bue
describcd alnîaost ii tlîc wards o! Dr. blond's latcst piatenît. Tlîe
abject is ta obtain nietallic nickel froni nickel carbonyl uit tHe
formn of pellets, whîichi arc spccially suitable for the production
of nickel allays. For tîxis lîunlbse gases containing nickel
carbaîîyl are passed tlîrougli granîulaîed nîickel, wliichî is kept -il
tlie teuiperatuire rcquired for tlîc deconupositioîî a! tlie carboii I

a.bouit 200' C. Tie nîickel wlîicli ulîus separates front thie
caubonyl beconies depasited an tlie grantulated nîickel, whicl
ccnscqueiîtly increases ii size. lu order to preveîit collusion of
tlîe granulated nickel, it is kept lu motion. flieîî a ninbcr of
tîte pellets have attaincd a canvenieut size, tlîcy arc separatecl by
sifting witlîout iutcrrupting-tlic depositing aperatian, tlîe siiiallcr
granules being returncd ta receive a fur.tlier deposit from th.!
nickel carbonyl. A canveniejit farni a! apparatus for cffccting
tlîe process describcd is shown in Figures 3, wliiclî replesent
vertical sectionîs a! ie, apip..raîuîis an planes at riglît anîgles ta
each othier. A is a cyliîîdrical vessel, prcfcrably built. up of short
cylinders, a a, bolted together; it cantailîs a central tube, C, pro-
vided widi gas ouitlet hales, O, tlîrougli wvlicli the gas cantaiiiinv
nickel carbanyl, etcring at thie gas inlet, B, passes into the
vesse] ivhich is filllcd witli shat, or suxaîl granules, o! nickel. Th,~
gas pertieates tlîrouglî tlîe interstices betwceen tliese granules.
and is brotiglit inta intiniate contact with tlium, and wvhen the
nickel carbonyl is decaznposcd tlîe nickel is dcpositcd on th--
granules. Tite gases flnally escape thîrough the outlets, L, into
th.- gas-exit pipe, M. Iii arder ta prevent thie graniules froni
cc.lîering, îliey are kcpt slowly maving by contiuoitisly witi*
drawing saute af tic granules front the bottam af the cylindrical
vessel, A, by uîeaîîs of a riglît and le!t-lîanded worin couvcyor.
U. wlîicli delivers tlîe granîules into two siftiîîg-drumts, N. The
sua-ller granules (al on ta thie iiîcliucd plane. W, and collect -i
tl.c base o! Ille clevator, E, %vhiicli conveys tlieum again ta tlîe toi
o thic cylinder, A. aîîd fceds tliumi tlrougli tlîe fecding hale, X.
Ir. arder ta avaid tlîe <leposition of nickel from the nickcl
c.-rbonyt in the central tube, C, it is kcpt cool by cauîsiug water
ta circulate dowvn thie tube, F, and up through passages F'.
forîned lu thie central tube, ta tic water autlet, FM. The cyhiîî-
drical vesse], A, is stirrounded by a wvrauglit-iron casing, Q.
v-Ihicli formns lîcating sPaces. TT. cammuuicatiug with i catiîîg-
flu.es, P, wlîicli are so arraîîged iliat tlîe temperatuire af eaciî
cylinder can bc separately regulated by danipers, sa as to min-
tain tHie teuiperattire o! thie granules of nickel cantaiîîed iii tire
vci5el, A. at about 200' C.. at wlîiclî temperature tHie nick-!
c- ubonyl is deconîpased. With a view to ascertain wluether tli2
c' lnder, A. is fuîll o! granules, a rail. R, is flxed ta thxe spinille
a! ain externil hiandle, wlîich eau be tuîrued partly rouind. so thiat
if tlîe aperator feels resistance ta the motiaon o! the 'R. it is
certain thtat tie granules extend ta tîxat heiglît. TJîe appliance
tised for <lepasiting tlue nickel aniginnlly consisteh of a series of
rtarts lined witlî thin stcel sheets, an wlîicli tHie nickel xvas r
posited in layers. Tt was fotînd, lîowever, that the mnt so ob-
tained wvas v'ery difficult ta cuit, and tire apparatus above de-
scribed was accardiugly deviscd.

A nîagnified sectionx o! a granîule a! nîickel shows thiat tliere
us a core o! nickel wliicli under luiglier magnification shows ai
cr3stalline anîd convoluited structure, aîîd tlîis care is stirraun-leg
h)y coîîceutric layers. Tite central care is ardiîîary commîîercial
nickecl, and tlîe layers are nickel depasited from its carbanyl.
lu sanie cases granules of depasited nickel are fouud wvithoat
auy central core. Thecse have grawn (rani mîinuîte fragments ui
dc posited nickel which have become detaclied during thie course
a! depasition.

Tite water-gas used in tîte reducer is generated lu gaç-
producers. Anthracite is used ta decompose thue steaun, and thie
watcr-gas is collected in a gas-liolder, wvhence it is takeîî ta ltie
rcduciag towcr, ta whicli reference lias just been mîade. Thxis
gas contains, an euteriîîg thie reducer, abotut 6o pier cent, ai
hîydrogen. Tite reduîcing operatiali is so reguilatcd that anly a
sr, ail quaiitity o! hydrogen remains in thie escapiug gas, as a rule
not more tlian 5 per cent, ta 10 per cent. Thîis waste gas is

subjcîed ta the action of a finle %vater-spra) , whiclî condenîses
the steairn gcncrated by the combustion of the lîydrogen an tilt

al2ga.Part of this wvaste gas is used fur malcing tic carbon-
îîuonixide rcquired in the volatilizcr, by passing it tliroîîgh Uti
C O rctort cliarged witli incandescent charcoal, wvhich reduces
thc carbon dioxide contaitîvd in tlie waste gas, und titis in-
creascs thc aîxîoîîît of carbon-maonioxidc in it. The gas issu-
ing front1 this retort contains about So per cent. of c.irbon-
woîîoxide, and as storcd n anotlier gaslioldcr, whicli coin-
iiiuniicates witli tleicinî circuit of c.arb-n-nionaoxide gas. Tlite
main circuit of the cabnuaî t passes through thu
v'olatilizcr alrcady rcfcrrcd ta, Mvitre the nickc' is taken up. Tlî'î
c..rbon-iiioîioxide, now charged witli nickel, passes througlî .
lifter ta scparate the finle particles of mattc-dust from the gases.
then tlirougli ant apparatus called tic decomposer, and so de-
scribed iii the Figure. lit this decomiposer the nickel takcn iii)
in tic volatilizer is dcposited. Tite gas now deprived ai its
nickel passes to the C O blower, Figure i, whicli scnds the
carbon-nionox jec ta the volatilizer in ordcr tlîat it nîay take up
a (tesx charge of nickel.

Thc salid material froui whicli the nickel is bcing cxtracteil
i, kept circulating tlîrouglî the reducer and volatilizer for a
pc riad varying betwveen seveli days and 15 days, during %vllicli
tinie the oxides are gradtially reduced ta the mctallic state an.l
tilt nickel %olatilîzed. WVlicn thc materil originally clînrged in
lias liad the bulk of ils nickel extracted it as run out thraugli a1
ro.ary calciner roaster, Fig. z, wlîichi convcrts the nietals ilnt4
oxides, so tlîat tlîey îîîay be treated for the second tume %vitli
sulplîuric acid and carbon-nionoxide. Tite ratio betwecn the
nickel ani< coplier indtic residutes froui the nickel extraction i,
practically the saine as in the calcincd Bessemer matte, %wîth
whlicli the aperatiaus %vert startcd, but Hc aîîîount of iran lîa
incr-cased by the renioval of the copper and nickel, as the fol-
lowing figures show: Original matte contains, nickel, 35.27 pe-
cert.; copper, 41.87 per cent.; iran, 2.13 per cent. After lt..
first treatnient ai copper and nickel extraction, tic quantities aro.

'tee,35.48 per cent.; copper, 38.63 per cent.; iroli, 4.58 Per
cent., and aitcr tlie seconîd copper and nickel extraction, nickel.
35.83 per cent.; coppcr, 35.56 per enut., and iran, 7.82 per cenît.
l'ie anîount of nickel extracted in tliese twa cases wvas, after tlîe
uirst trcatmeut 61 per cent., and after tlîc second treatuxent 83
per cent. of tîxe nickel prescrit iii the ariginal mnatte. Tt must be
rertiembered, howevcr, tlîat fi tlîe seconîd treatment anly aur-
i.hird o! the original tount reinain,, ta bce trented, wvhile the
final residue is only one-tenîli. To avoid tic formation of iroti
carbonyl, the temrperatuire in tîxe reducer lias ta bc kcpt very Io%%.
and if this is donc tlîc nickel extractcd from a malte originali '
conitainiîîg as mtmclx as betwcen six pier cent. and ten per cent..
of iran wvill not contain more tlîan o.5 per cent. of iran. If îlî..
ainouint af iran fi tlîc rc3idues riscs abave tliis percentage, thîe
extraction of the nickel is vcry inuicli dclaycd, on accaunt of* tli;.
low teauperatuire wliil must be :naintained in the reducer. Il
is ncccssary, in stîcli a cae, ta rc.snîelt the resîdues beforc
proceeding uith the extraction of tlîe nickel and capper. Tit.,
follawingi arc analyses of tlîc dcposited nickel:

1. Tl.
Per cent. Per cent.

Nickel ............ ............. 99.82 99.43
Iran anid (Aî,O,.) ................ 0.10 0.43
Sîilplîur............. ............ o.aa68 a.o099
Carbon ............ ............. 0.07 o87
Ilisaluible residcîue.................... .... 0.o26
Tite cxperinîcîital plant at Snetliwick lias beeni %vrkîng icr

soîîîe time, aîîd abut Sa tonts of nickel have aliready been e.%,
tracîed iil front different kinds of îîîatte. Tite resuilts obtaine'l
-cru quite satisfactary, aîîd tlîcy point ta tlie caonclusion tlitî
thi, proccss is fully able ta conipete witlî any otlicr praccss a
present in lise for the production a! inetallic nîickel.

PARSONS' STEAri TURBINE DIRECT-CONNECTED.-

W~itlî the steaili turbine tlîe conditiaons are favarable tu tlîe
larger machines for obtaînîng the bcst rcsults, and tlîe increats?
in tlîe sizes manufacturcd lias beeni rapid, the average at presenit
bc'ing about 300 li.p., and we understaîîd thiat turbo-plants oi
4,000 k.w. output are being dcsigncd uiider the Parsons patentsq.
for the gencratian of clectrical energy (rant steani at a very low

'Reprited fr mieering, London. England.
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cos,. to coîfipete wvitil watcr powver. In the ltbine ungine, as in
thie comîîîoîîîd tripile or quadruîple reciprocatitig cengitie %vitit
whlicli we arc more famîiliar, it is essemilial for tlie îîîost cconotil-
ical resultts. that tic capacieis af tie cylitîders slîoîld be pro-
portioneid to the varions stages o! the expansion of the stenu
bclwecn thie boiler anîd tlie conîdeniser. Ili the orclinary t riple-
expanlsion engine îhîis is very iîiconipleîcly obîained. Ili tlie
mîercatiîile mîarine,. the ratio o! expanision seldoîn exceeds If).
tutt. anid ini wir vessels 9-fold. Ili tîte coititiotitd turbîine auyv
ratio of expanision cati lie obtaitied wiîlioîit a malecrial iîicrease
iîî %eigliî or bîîlk, anîd ii tlie larger coiidensiîig turbine niolors.
Iîeing constrtrîctcd for driving dyniîanos, or for marine propuilsion.
Ille ratio of effective expanisioni %itlîin tlie engimie is betweecn 100
anîd 200-fold. It is to tliis e.\cvîltiotia-l ratio of expanisioni, anul
flic ccoîioîni o! the~ einies theieîsclves. tîtat lthe satisfactory re-
sîîlts whlichlinve heenl ohîaiiîed in uIc larger engiles are! at-
iribîiîcd. lit Ille sieaiti tuirbinie tic adiantages o! wvorking ex-
paîisii'cly are- ohîîained hy inicrtaiiig dlit letigîli o! t11e blades
andi di.anîcter of thie turbines: anid iliervfore. of couîrse. isicrcvt
ing thie wra actvd Ou 1)v thle steaîii lut thlis way. wilhat cor-
i espoid s iii soute dcgrec t0 comipou iid itg iii a reci procît iiig
t'iîgine is obtaîicd. thigh of course tlîcte is not Ille iîccd Io
<ivide ilie expainsion i up iiîto sta.ge,. as iii a reciprocatinig euigine..
t:e expansion lîeing continutiz anîd graduai. Su long as thie
itnitial pressure is kepi constanît. tlie îcniperalure of iny o11e ring
ti! blattes will îlot var%.

l'le plants, Mien coitiplctcd in thie machine and cect-
îîîg slîops, are transferred 10 Ille testisig sliop. wvliere tlîey arc
put utider steain, and( uttdergo tlie tîsîtal tests of fulîl and
emiergency tond; îlîe stentm consuîîîîîîion beiîîg -cctir.ttl%. icas-
tired. At presciîu tic boiter and condenser capacity o! the slîop
is stiffUcietit for proloîîged tests up la 500-k %v. output, but tllib
%vtll shortly bc iîîcreascd t0 2.oOO k.wv., v'len pîlatls hip 10 tliis
size %will utîdergo a full series of tests before being sent otut frot
the wvorks. Ncw large iat.clitie-sliop)s, cecdng-stiops. pa.ttern-
flîop aîîd offices are ai present iii course of erectioti, and ivill bc
sýpecinlly cqttilped for tlîe produiction of tîte larger turbinie
pîlants of stanidard sizes and design for cotiitis clîrretit aîid
sîtîgle, tivo, or .lîre-phiase altcrîîatisig cuirrenit.

%Ve do uiot propose iii Iiese articles cîîîeriîîg it 0 tlie con-
strttctioîî o! varionîs types o! getîcralors tnade b>' Messrs. Par-
so.ns, as that îvotil<l take lis too far a6celd. but any descriptioni oi
thec %vorks wvoîilc lardly be coîîpleîc %vitlioit soutîe notice o! the
prodiiel. Tliere are îlîirtccîî ,3 k.%. ttirbo-.alîertîators tiowv iii
lise for ligliting Londonî at thie Mctropolitan Comipany's stationis
at Manchiester square anîd Sardinia sircut. lIni te illustration
've sIhow a 75-k.%. ttîrbo-getîeraîtor of anoîlier type, four of
lieh have beeti iîîsîallcd at tlie 1Ibide Cecil, Lonîdoni.

SiAîTURBîS.

Tlîe cenîtral station o! Ilie Newcastle anîd District Electric
Comîpaniy at Forthi Batiks, is otie of the unlost inîptaîîtital
tionîs undertak-eti by ticHe aton wvorks. A 500 k.%v. turbo-
altcrtiator lias becti more reccîîîly erccted in tlic saune station.

Th'lis Compîlany obîaiîîcd îiowcrs ta suîpply encergy iii 1&8g.
and on January to, i8r.o, tlîc works twcrc Opcncd, with ilirce
Parsons tîîrbo-clccîro genierators of 75 k.iv. capacity cadi. Tlîc
conîpany lias becn a suîccess iii cvery respect frontî tle first.
pnying a dividcnd vhiclî lias incrcascd evcry ycar froin 2 pcr
cent. in tlie flrst t0 81A per cenît. in the last ycar o! workiutg.

The sîîîall cost per unit for repairs aîîd rcncîvals-atid this
figuire inclt:des aIl planît, cables, buildings, clc.-is Wvorthi notitig;
ais also is tic moderaie figure ~hich represenîs tic amotîtit re-
qî'ircd pier unith sold t0 pay interest on capital at 5 per ccent. Tlî7is
is imiportant iti îicwv o! lthe resulîts obtaincd. Thie îvorks are

near tic River Tyne, froin wvhicli wvater is drawn for condcnsing
purposes. 'fle wvater pilles arc laid iii a brick linced tunnel about
,oo yairds long, and terniiliate iii a condecnser chaluter suink to
menui tide level. *rhere arc tîwo sets of plant, ont for surince
condensation, dealing witih liglit loids, tlîc other for jet con-
detîsZ.t0on, "Id caPablc Of colfdenlsinlg 48,0oo lbs. Of slcamt per
litur. Tfli %works arc pecuiiariy fornied, being placcd on thc
sie of a bll. and thc variotis rooins arc as it %vece rraccd ont.
'l'li place originally fornied part of Messrs. R. and W. llztw-
tiiorit Leslic and Co.'s marine cîîginc works, and at prescrnt is
ltoîîîîded on one side by that conîîîantiy's locomotive shops. As
is wveil knlown, Messrs. I iaWvîlorlis marine eniginle depattnent
was, soute lime lîack. traîîsferred to St. l>cîLr's, lower downi thec
Tvnec. andtI Ui elcctric lighit conîpany tlîus %verc able to fîîîd a
site well suited for ils purpose. Advantage could lîardly havc
ben taken of the position, liowcvqvr, lhad t flot been Iliat the
Parsons steani îîîrbo-gecrator occupies $0 smlall anl aliount of
space. and aiso on accotint of the absence of vibration, no
fotîndation bcing reqîîircd for the mnaclîincry. Witlî regard to
tlîc latter ieiture, it is of intcrest tc point ont that Messrs.
l-lawtltorsi's drawing office wall forins a continuation of tlie
ctnginie rooîn rcîaining wvali of the electric lighîting station; a
ladt wvlicli, in itself, wvotld proliibit the lise of ortliiary recipro-
cating engines. The total area of tlie cniginc roomn is oniy 400
square yards. ani in tlîat space îlicrc are at present fixed turbo-
gcneralors representing nearly 1,720 k-.w.. %viil provision for a
total Of 3.200 k.W.

'l'lie lise of the steain turbine for actuating elcctric gener-
alors lias litîlerto created thie chief dcniaîid for tItis mtetr, but
tîxere are soine other applications of tic steain turbine; amongst
thesc tlîat to fant and pnip niaclinery is of considerable im-
portance. Il lias been fouîid îliat a ceuitrifuigal puînp %vlîcn
sonîewliat inodificd, is equally efficicnt 'vhetlicr it is mtn at i,200
revoltitioîîs. as it gecrally is, Or at 3,200 revolutions. An
ordiîîary 6-incli pnp at 1,200 revolutiotîs wili give a iift of
a'bout 40 fect, but %vc learni experiment lias slîowvî tlîat tîte
iiodified purnp runîîiîg at 3,200 revohîtioiîs Will giVe a lift Of

abîî oo feet, %vith proportioîîately grealeroîtu.Ts
rquîals a discliarge of abiout î,ooo gallons per minute, and gives
about 6o water li.p. Wlien tlîis is coînbincd with a 100 li.p. tur-
bine, a very comîpact arrangement is obtaincd, suitable for
mnîing purposes. A plant %vas recently crecîcd at Messrs.
Storey Brotliers', Lancaster, for 85o gallonîs per miinute, at i6o-ft.
lift, ivlîcn rn at a-bout 3,2-oo revolutioiîs per minutle, and is re-
porîed to have given cxcccdingly good restilts. For low lifts,
tlie centrifulgal turbine puinp is not so suitable, and propeller
piunîps %vith scrcwvs. somnewliat like tliose of a slîip's propeller,
aire adopted. Tîtese arc sîîitablc for lifts of front 10 10 40 feet.

Anotlier departnient o! thiese works is dcvotcd to the mnanu-
facture of faits for ventilaîing purposes. and also for induced,
and iorccdi draîiglt. For the last tlîrcc ycars, a1 fan 3 fcet ini
diaineter lias bcen running nt Mr. Cookson's works, Ilowdori-
on-Tyne, drawing ]iot gases, and exertiîig a pressure of 7-inch
water gauigc witlî 2,000 revolutioiis per minute. ht lias practically
rîîn day and nîghxt sincc the slart. Fans have also ber Iitde at
ýhic Heaton %vorks for forccd drauglit on board ship. and for land
î>îrposes. At tic limie of our visit otie n'as being crccd ta give
induccd drauiglit at 3-iinch watcr gauge to two muarine bolers
capable o! evaporatiing 25,000 lbs. per hour.

Anotlicr application o! tlic faits is for collicry ventilation.
Engineering describes a 5-foot fan wliich lias now been running
for nearly tlîrcc ycars at tic Clara Pit, Wyla.m-oni-Tync, a large
collicry in tlîc Tyne district cxlîaustiîig 120,000 cubic feet per
minute at 2!'i-ilIClI %vater gauge; aîid anothecr fan lias just been
ceccd at tlie Tredegar Coal Company's pit in South Wales
for 300,000 cubic fect o! air per minute at 3 inch watcr gauge.

Botlî fans and piimips arc rcporîed 10 have given good re-
sulîs for ccononly. One tdviiittgc is îlîat practically no fotînda-
lions arc- rcquircd; in one case tic total cost o! fan, brickwork
and foundations aniouintcd to oîîc-îlîird thatt nccdcd for an
ordiîiary slow-specd fan. Thîis wvas largcly on accotînt of thie
,inaill quanlity of brickvork and foundations whlîi werc neces-
enry. Althougli we arc nct entering mbt many dctails of con-
struction referencc mîay wvitli advaintalgc bc made to tlîc inlcrest-
ing feature of tic govcrning of turbines. ht may bc cffcctcd by
an "mlectriral governor, or by a centrifugal governor, as may be
fournd nîost suitablc for the special work. If constant spced is
rcquired, as in aitcrnaîors which have t0 mun in parallel with
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otîters. tîte cecntrifugai govcrtor type is adopteti; if, howcvcr,
constant voltage is desireti, the ciectrical governor ib iiscd. 1hi
the latter the voltage is aîttomnatically controllcd by the gov-
crnor. andi 50 accurately cati titis bc donc that atîy desireti volt-
age cati be obtainedtil cither futll loati or no loati to witlîin t per
cent. wvitlîout alîcring the governor. Titus, if 5 lier ccent. rise of
voltage is desircd at foul loai i a ioo-vol, miachtine, tlîc goverîtor
cati lie adju'.îed to givc 100 v'olts ati no Ioati, ant i os volts at full
load. l'ie governior is cxceedingly prompt in ils action, apîd
large variations of Ioati cause little variation of Voltage, thtts
iiiaking the~ turbine specially suitable for traction pîtrposes.

hit bot types of goveruior, one endi of a lever is utovedti p
and doivit citiier by the ccntrifutgai goverîtor or by a core con-
trolîcti b>' a spriîîg, atîd actuateti by a solenoid in shunt with the
trriitiials of the miachitne. This lever acttates a sîtiail valve.
whiclt is fuîrîîcr moveti ta a small degrcc up and down at equal
intervals. Titis sinail v'alve. by a steamn rclay arrangemnt,
actuates the Pistoit, whicii, ini turn, actuates tue main admission
v'alve. Tite restiît is that at sniall loats the steain is atiiitteci
in a scries of equal ptiffs, tdrus gettiîîg the advaîîuagc of the
lîiglî-prcssure steatît, anti sccuritîg great econoiy at sitiail loatis.
As the load ittcreases tliese puffs get longer andi longer, until at
full load tue admtission of steamt is contitious. Tlite puffs arc
au sticli rapid intervals tîtat there is 11o Perceptible variation of
the specti of the turbine betîveen cach puiff. Anotîter atinatage
of tlîc utove:nietit of the valve up «and down is tat evcrything is
kept iii a state of îtîovenîct, aîîd therefore tlîerc is no liability
Io stick. andi ail ltntitîg is avoideti.

SAND FILTRATION 0F PUBLIC WATER SUPPLIES.;ý

DîY R. S. LItA, ASSOC. M. CAN. SOC. C. E.

(Continucti fromn last issue).

Tite operations whlti have been describeti ii the forcgoiug
pages are tiio.e couîîccted wvith the carrying oit of wliat is
knont as cotitiitiouts santi filtration; and in deterîiining îvhat
tîethotis produce tc best resuilts. our ouly test lias been the
dcgrec of bacterial purification effecteti. The reason of titis is.
as wvc have already set. tiat in waters at ail likely to bc use<l
as public supplies, the actuat ainount of orgattic mnatter is
rtelatively so stîtaîl as to be of little sanitary significance. Neyer-
iîeless, tiiere is a certain dcgrec of citenical puirification effecced
by titis process. Antalyses of tite ernluents show a reduction of
tlîc dissolved organie mttter of front 3o to 6o per ccint. Titis is
brouglit about by the action of the bacteria, whiicli, tiiotgli ex-
isting iîtier adverec conditions, are yct capable of proiucisig
tItis resuit iti the prescuce of the frcc o\ygen in the Nvatcr, the
amounit of wii is tîstîally qtîitc sufficient for the purpose.
Nowv, ii tce case of scwage, whichi is only ver>' iigl polîtîteti
water. the amouint of frcc oxygen is vcry small in comparisou
xitit tiîe organic mater Prescrnt. Anti il wvas founti, it tuakziîg
experincuits on tiîc purification of scwagc by passing it titrougli
betis of sauti. titat if air wcrec artificialiy introduceti a very coin-
plete reduction of te organic niatter would bcefiectcti b>' the
bacteria. Titis wvas acconîplisheti by îvorking tue bcd intcrînit-
tctîtly: tîtat is to sa>'. nt regîtiar intervals of tiuîe-say 24 hours
-Ithe ),.<I was ailovcd to drain, andi fill its porcs %vith the air
drawit iii aiter the sewvage. After takiîîg titis breatit the bcd
rcstcd for a day; then tîte sewagc wvas again turneti on ta the
-surface. precenting the escape o! tîte air whiclî was necessar>' t0
provide oxvgetî for the ncxt 24 Itours' purification. Tite sanie
nicithot utscd iii conntectiotî witlt iater is wvlat is terncti inter-
itient filtration. Tite first filtcr of the kinti was built at Law-
rcnce, Mass., b' Il. F. Miills. C.E., meinher o! the State Board
of 1lecalîli. Si:tce icu, sntali Plants on tîte saine principle have
becît bttilt at Mt. Vernion, N.Y., anti Grand Fals, Nortlh
Dakota. Tite resuits do tiot sceni to indicatc an>' ncccssity for
ulîcir use, nI bcing at ail suiperior to those of continuious filtcrs.
wltilc the intîttîat of operation is tiot sîîitcd to colti climates, andi
cititer reqitires a greaier arca of bcd or a higlicr rate of filtration.
A description of titc Lawrece filter- nia>' bc fottnd iii Trans.
Ati. Soc. C.E.. t1893, P. 350.

Frot wliat bas heeti saiti, it uvill bc evident tîtat wlhcrc the
wvater is at a;îy tite hiable to turbidit>', a scttling basin. capablec
of hiolding front 12 ta 24 hours' suppl>' at least, must be provitict
Also. iti order titat the filter nia> bc able to wvork continuously

't'ton% a papet read before the Canadias Socitey of Civil Engiters.

at a uutiforni rate, a cîcar waîcr basin îviil bc uccessar>' of a
capacity sufficient 10 cover the inaximui fluctuîations iii tic
coîtstttptiout. If the suppl>' is front a storage reservoir, the
filtcrs are placcd below the dam, anti are, of course, supplieti by
grzviîy. B3ut even whiet the supply is frot a river or lake, the
topc.graplîy of the groututi often adutits of the saine ecoitoittical
arrangemnîct. If titis is tiot Passible, tce watcr twiîst bc îmuînpcd
mb lithe scttiiug basin by a separate pîîrnp of tue low lift variet>'.
Tite extra expense of two puîttpings uîîay bc alîttost elitîtiniati
if the saine stationt, boiter plant, etc., can be matie to serve for
hoth putuîps. Tite total arca of filtcr betis rcquired depeutis in
tîte first place tîpoît tte nmaxinmumt rate atiopted; anti, second,
upon the airca otît of tise wlule beiuîg serapeti anti rcfihteti. Tite
itiglier thc rate of filtrationi tue lcss tîte total arca, and tixcuefore
tue ftrst cost of tue plant. Tite principal ilcut of expense cou-
tuecteti witit the operation o! titis plant is that for scrapiîîg; and
it is found tîtat the atount scraped for an>' given quantity of
water filtereti is intiepentiett of tue rate. Also, tue allowance
for the arca ont of use wvill not vary îviîi the rate 10 an>' extent.
1Hence an increase in tue rate î%'iil îlot by any mnuîs produce a
proportiottate reduction in tc cost o! fittrationi. A rate of
3,0w0,000 gallons per acre of beti in tise wili give resutîts entirel>'
satisfactorv front tue stantipoiuit of cfficieucy, anti at a cost
%vlîich is tîsîîaiiy b>' no tmenus excessive.

Tite size of tue itidividuai betis wviil dcpcnd in part tîpon tîte
exteut of tue total arca, tce sutailer plants iîaving necessarily 10

tise sittaiter betis. A large bcd costs icss pcr unit of area titan a
stîxail one, on accotint of the proportionatcly greaier lengtli of
wval it tue latter case. Witli a lairge bcd il is, howcver, probably
mîore difficutto1 obtaîn a uttîforni rate of filtration over tue

whîole area. Duritîg tue tvintcr o! colti climates the cost of main-
tenance is consiuterably increaseti b>' tue expense of retnoving
tite ice whticli fornis iti the bcd. It is also diflicuit to avoiti
injîuriotîsly distuîrbiug tue surface of tue santi. l3csidc titis,
wvlten the wvater is drawn down the surface somctitmes freezes
bc-fore il cari bc scraped. Oit accouint of sîîch disativantages as
tiiese filter bcds shoîlti be coveret inl aIl colti clintates. Tite
best metitot of construtcting uliese roofs lias alrcady becît referreti
to. Tue proper nîtuiber. shape, anti area o! tite beds of a systcmt
eaui ouîly be determineti for any particular case by carefut sîtîti>
of tîte local conditions, anti b>' makittg cotîparative estimates
of the different items of eost of construtction, mnaintcenance, etc.
Titere wili be opportîtuities for the exercise of consiticrabie ini-
genîtit>' in the general layiug oui of the s3ystcm, the relative
placing of ils parts, the arrangemenît of the pipiug, drains, etc.,
in order that convenietice anti conomy tnay be happily
coînbineti.

Tite cost of construction ivili of course depenti on the local
circtîmstances anti the kinti of materials useti. As in aIl ltytratîlic
îvork, great care is requireti in the construction, anti the best
tîîatity of tîtaucriats muit bc tîset. In the main, it is tc sanie
class of îvork as is rcqutircd in the building of distributing
reservoirs. Tîte folloîviug table gives the cost of construction
for several Ettropean anti American filters:

Place. Cost per Acre.

Covered. Open.
Lo>ndon $24,ooo-$40,Ooo
Be~rlinî (1884-87)....... .0oo-$70,0oo
Hatnhurg (1893) 30,500
Warsaw% (1885) ........... 78,000
Zurich (S85) ............ 86.oo0
Nanutckct. Mass. (1892) .. 45,500
Huditson. N.X'. (.1874-88)...- 73.000
Plioni (18Q3) ........ 96,700
Asitiaut, WVis., (1897)..8o,ooo
Somcrswortlt, N.H. (î8g8) 64,000
Potîglikccpsie. N.Y. (1872-) 90.000
Potîglikecepsie. N.Y. (1896) 41.000

Linttlcy gives the gcncral cast o! continental filters as $45.000
per acre for Open, anti $68,ooo for covered. The followving
figures, giving iii detail the bitis receiveti Februar>' i5th, 1898,
for constructing the ivater filtration plant noîv in process of con-
struiction at Albany', N.Y., ivill bc o! more intercst. Whcrt coni-
picteti it ivill bc b>' far the largest plant yct buit in America;
anti in gcneral design anti coniptcteness of equipment it will bc
stcond to noue.. It will consist o! a scutling basin of 16,ooo.ooo
gL]lozts capacity, ciglit covereti filtcr betis, cach with 7-10 O! an
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acre of sand surface, and a ciear watcr rcserv'oir %itht a c1pacity
of 6ooooo gallons. There %viIl aise bc provided an offict.
building contaiuing ftîlly cquipped cliemical and bacteriologicali
laboratories. Tlîc price for the sand and gravel included the
ticcessary screcuîing, %washing and putting in place. Thc sand
wvashcr ks of the ejector type. The bids art as followvs:

acre, dcpenditng upion thc wages paid. At Mouint Version, 'I.Y..
thc shovcflcrs and barrow whecelcrs arc paid $î.zo per day, and
Uic sCraper7s $1.25. Chas. Fowier, for tuaîy years in charge of
thc filtcrs iii Poughkccpsie, N.Y., says tlîat 0oe man working
une fleur ks rcquired for evcry 150 square foot of surface cleaned
and rcmiovcd. This woîîld cost at $î.so per day, about $43.50 per

Material. Quta nhih es.

Sliale rock excavation.................... 5,ooo cubic yards
Eartdi excavationî (above grade) ........... Go,ooo cubie yards
El.!th excavation (bclov grade) ............ 3,000 culie yards
Rolled clay and gravel embanknicnts ....... 21,000 cubic yards
Silt and loain filling .................... 23,000 cubic yards
Geaieral filliîîg (rolled)..........8,ooo cubic yards
Puddle iii place......................... 13,000 cubic yards
B3roken sioule or gravel for liîîing ........... 1i,900 cubic yards
Soddiîg ........ ................... ... 3,000 square yaids
Sceding............. .................... 8acres
Gravel in ro.adway rolled................ ... 8oo cubie yards
Vitritied brick laid as paving ............ ... 120 M\
Stone culrlhilg........................... 8w tincal feex
*Coi.crete ini floors ..................... r i ,ooo cubie yards
*C<>icrete iii vaulting.................... 7,000, cubie yaras
Otlier conecretc ......................... 3,000 cubic yards
*Brick wvork............................ 4,500 cubic yards
Inîportcd Portland ceiient................500o bbls.
American Portland ceinent............... il.00 bbls.
Rosendale ceint ....................... 1.500 bbls.
Furnishing anîd placing 2-inci dtrain pipe

in piers............................
2-illch agriclttnral drain pipe .............. 2,000 litieal ect
'6-inclt drain pipe. opent joints............ î6,ooo linca-l feet
Fnrnishiîîg and liying -l vitrified pipe

cernent joints ......................
*Placing aIl gates, etc., furnisticd b>y board...
*Ftirîisltiîg and placing ail cast-iron pipe

and specials .......................
*li on filler covers....................... 672 cadli

iSnd washing apparatus................... 2 sets
*Sand run fixtures....................... 8 ecdi
*Regulator houses....................... 8 ecdi
'O0ffice andl laboraîory building.. ...
*Filter gravel ini Place ................... ,ooo cubic yards
*Filter sand in place.................... 36,000 cubic yards
Split stone lining ....................... 2,000 square yards
Rolngli Stonle paving ...................... 200 square yards
Fasteners furnishicd and placcd in concretee

vauiting ............ ............... 3.000
Iron fence.............................. 85o linenl ect
Connection witlî ptinp-well and closing old

intake................ ............

Total ............................

The itenms of special intcrest arc rnarkcd tîtus
It will thus bc seen tilat a covercd fitter plant of this area

(5.6 acres) wvidî suttling basin, clear water basin, and ail otîter
appurtenaticcs coînpletc can be built for less thian $56,ooo per
acre. For further details and informnation concerning tItis plant
sec Engineering News, Feb. totli and Oct. 20111, i898.

The total cost of maintenance of a filtration plant is mnade
up of tîte opcrating cxpcîîses, and the intcrest and sinking fund
charges. The foriner-the operating expenscs-comprisc:
(a) The cost of stipcriiitcndcnicc, and oi attendants to look after
the regulation, etc.; (b) the cost of scraping and removing the
sand, (c) the cost of ':iaslîîng the sand; (d) the cost of repiac..
ing the %vashced sanci wlicn rencwal of the bcd becomcs nccessary.

It is only ini vcry large plants that a special superintendent
is rcquired, so îlîat the expense for tiîat purpose wouid not forin
a very large part of tîte total cost. The proper hiandling of the
gates, and the running of the plant ini generai requires a degre
of intelligence considerably above that of the ordinary laborer.
The wages of the gateinen tlierefore ill bc from $2 10 $3 pcr
day. Scraping and rcmoving îîe sand by wheelbarrows scems
10 cost, intier ordinary circtinistances, betwcen $.4o and $5o per

-- Prices of-
Succussfuil

Bidder.
$ 1.20

.27
.30
.5-

.15

1
5.0q0

20 ~
.6o

,.31
3.85
2.13

3.12u,/2

525.00

5-337.00
1,140.00

20-701-25
4.40

393.00
407.50
862.24

4,881.00
1.05
1.00
.82
.82

100.00
2.00

3,000.00

$3o9.W6.00

Othier Biddlerb.

$ .30 te$
.13ito
.20 te
-45 10
.15 10
.07 to
.67 t0
.99 10
.15 to

12.0 10 t
1.00 t0

18.00 tO
.75 10

2.34 t0
3.90 10
2.50 te
7.00 t0
2.35 te
1.90 10
.85 t0

300.00
.05
.10

1.50

.476
.6o
.90

.50
.40

1.07

1.40

.6o
70.00

1.50

30.00
1.50

3.50
7.50
4.30

10.00
3.00
2.21
1.95

1.318.00
.10
.12~

3.850.00 t0 5,933.00
700.00 10 2,000.00

14.750.00
5.00

250.00
100.00
175.00

2,700-00
LOO0
.90

1.03
.93

20,000.00
6.5o

1,000.00
5 11T.0
900.00

1O.200.00
2.00
1.78
3.6o
2.50

150.00 t0 225.00)
1.00 t0 2.00

I,000.00 t0 4,000.00

$322,358-00 ta $387,345-00

Etnginlcrs
cstiilatcS.
$ oSo0

.20

.40

.50
.20
..?0

1.25
.15

50.00
1.00>

M0.00
.50

3.00
5.00
3.00

2-75
2.15;

7000<)
.05
.t0

6,ooo.oo
470.00

15,000.0n
5.00

8oo.oo
200.00
500.00

3,000.00
1.50
1.25
2.00

.8o

100.00
1.00

3,500.00

$322,440.oM

acre. Lindluy gives 3o days at Io flours cadli for evcry aIcrc,
which at thet saine rate is $45 per acre. 11» the sinaîl plants aI
Ilion, N.Y., and Ashland, Wisconsin, the cost is It tc rate of
about $50 per acre. The cost ofsanid %vashing varies with tîîe
nîcUihod entiployed. lit Pougltkeepsite, %vihen îhev îîsed a simple
inclinced trotigl and %vater jet, it cost as higli as $1,50 per yard.
By inproving their methods thecy rcduced tItis cost, titi to-day
it is only 27 cents per yard. In Hudson, the cost is 20 cents per
yard, and in Ilion i8 cents. In Germanyv it varies frOM 14 t0 20
cents per yard.

The periadical replacing of the sand in tîte bcd miust bc
donc carefully of course, bîît shotild not cost, incltîding what-
ever is necessary te bc donc to tite permanent layer, more than
40 cents per cubie yard The cost of these varions operations
wviil of course depcnd upon the scale on %vlici icy are carried
on. It will obviously be casier to keep the pîrice low with a large
plant than a sniail one. In the case of the former a force of
gatemen and liborers can bc pcrîniaiently cmployed. In the
smalcr plants the operahions of scrapiîîg aîîd sand washing oniy
take place ait intervals, aîtd are pcrforîned by laborers hircd
temporarily for the purpose, or by ernployces [rom other parts
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.)f the water sysîem. Ili tsiîg tlae abovc data tu miake an
estintt of the total opcratiaag cxpenises. we sitali1 eîailoy as a1
uniit the cost per million galions of water filtered. Assninig ail
avcragc yield of 5o million gallons per acre betveen scrapiatgs,
the total cost wouId bc as foiiovs:
Scrapiatg and remlovinig nt $45 per acre. .'o.90 per muiii. gals. fîlt.
WVashiîîg 100 cil. y(is. sand nt 25ec. yd. .. o050 per miiii. gais. fîlt.
Rcpiacing, etc., at 40e. yd............ o.8o per iiil. gais. fit.
Superintendence, etc..................0o.25 per miii. gais. fit.

Total......................... $2.4.; per miiiil. gais. filt
To this shoîîid be added the cost of bacteriai analyses ut the

ctWnuents whicli shotild be mnade as Ireqticittly as possible iii order
to test the working of the filters. Iniaîaany of tue Ettropean
plants a fuliy eqtaipped labora:ory is incitide<l in the cquipineuît;
:and somne of tite stuperititeiiîdents, like Piefke, claief enguncer of
th Berlin works, are also expmr bacteriologasi.,. 'rilte actual

e<tst of the operatiolas uiscnssed above for soute Ajîterican
fiters i., as followvs:

Pottglikeeplsie, N.V.. for zo 3'earb aver. .$2.93 per iiii. gais. tilt.
Iltdson, N.Y., is giVeat as ............. 1J.38 per miii. gais. fit.
:'otint Vertion, N.V., a1 littiC ICSS titan1. . 2.00 Iler iii. gais. fit.
Ashiand, WVisconsin, cstilltatud t0 cost. ... 2.:.,à per ataîti. gais. filt.

lThe foliowing table furnîslied b>' W. B. l3ryaia, Esq., clhie(
,iagineer, Enst Londont Wattcr Co., gavecs te yeariy cost of
tiltration of the L.ondon \Vaier Companies frnt î&.o to 1895:

Naîite of Coîaapaaay 1890- 1
Citeisea ................ $ .72
East Lonadon ............. 1.4z
Granad jutactin...........1.33
Lantbeth ................ .86
New River ............... 1.02
Soutlwark anad \Ttxt..$ 1.17
~\Vcst Mliddicsez .......... î.oi

1891-2

1.24
1.01
.93

.97

1892.3
S.6-,
1.42

1-.30
.20

1.17
$ 1.20

1.42

1893-4
$1.16

2.63

1.43

$ 1.53
.95

1&)4-5
$ .60

1.w9

2.54

-96

To get tlîe total cost o! aaaiitteitaice, Vv "Iaist aatclîîde avitît
un'r Operaîiatg expetaises Illte chtarges for ilterest anad siiakilig
fîaîads. Titis vvill o! cotarse depcîad tapon tîte cost of conîstruactiont;
aîîd tite latter wvill vary with tite maaxinmtia rate of filtrationi
adopteul, aitd tîte proportion of tite total area to be ont of use
whle being cleaîaed. Tîtesc being decidcd tapoxa. i wiil ticî be
v:tsy to caieniate the flrst cost per mtillioit gallonts of diily yicid.
For examapie. if, witlî tîte rate cîtosen. te daily yield of tite
plaaat ilii be 2.000,00 gallonts per acre of te total area of beds,
tîte farst cost per aailion gallons wiil be liaif the cost o! con-
struictiona per acre, antd so on. Tîte diagrani gives tîte cost per
million galloans fillîred. corresponding to different construction
costs, %viaicla will pay the iîtterest an 1 sinkiîîg fuand chtarges
ttccessar3' t caîtei the wlaoile ftrst cost witlt ilaterest at tite end
Of 40 years. For exanaiffe, with a first cost o! $6o,ooo per acre,
and a tact yieid O! 2,000,000 gallonts per acre o! total area. the
cost per nmillion galions with interest at 4 pcr cent. would be
$4.15. Witiî interest at 4'/- per cent., and a flrst cost o! $8o,ooo
per acre, flrst cost would aiount to about $6. Add t0 tlis $2.50,
for tc expense o! operatioît. aitd wc sitotalul have $8.5o as tlte
total cost o! flltcring iooo,ooo gallons o! wvatcr, or i,ooo gallons
for~ less titana 9-to o! a cent.

Iav'ing itow discussed tîte aaeîlod and cost o! satad filtra-
tion, tîte ncxt aaad Inst qucstion to bc cotasidered is tite nature
o! tite restilts viticia titis process cari be depcaiued tapoit to pro-
duace. Titere eau bc ilo questiou as to ils cfficietacy frotta ail
aesîiaetic point o! view. Tîte comtplcte rciot'al of etvci the
aaaost mtinuate particles in suispentsiona, togetiter witit a large part
oi tîte dissolvcd organic attatter, enstires tue cîtîre claîii atîîatoî
of nny claaracteristics the %vatcr anay possess whicla woîtld bc
disagrecable 10 siglat. baste or sîtacil. X'et it is becatase of tht.
effetivt'iess of tîte puarification frot a sanitary standpoint tîtat
titis systecm is espcciaily noted. Titis is dite to its destructive
effeet tapon the bacteria. whilti is alnaiost siafficient to cauase their
ditappearatace durinig tîte passage o! the watcr tîtrougla tue filter.
Tîte average redîtetioa ita a weli desigîaed and wvcii
nanaged plantî will bc as great as 98 or 99 per cent., as slaown
by coaapariîag tite animber o! gerîtas it tîte flîtent witt btat ita
the applied waber. But ita rcality it is even greater thita titis.
For il lias becit stowia tîtat o! the fcw bacteria welticla arc preselat
ita tîte effluent, a certain taunibcr cotei front Ille ianderdmrins.
and htave tlacreforc not passcd tîroaagli tîte falter m~ aIl. Tîtese

lieiong to soite of the species of vvater bacteria, and, conse-
uenntly, wvili bc qttite iîarniless. Frot tests iade oaa tiae experi-
mental filters at Lawrence tvithlit anasiiy recognized and hardy
species, the actuai reduction %vas fotaaad to be front 99.9 10 100
per cent. Now,' Milen il is considcred the filter is capable o! pro-
ducing sncbi effects tipon bacteria whiich. exist nornially il% wvater.
i il li bc evident that the effcct tipon tite patogenic or discase
geratas whlai are ont o! thicir ntuiarl habitat and iii a decidediy
iinfavorable envirotiment ivili bc annela greater. Tiats whlat înay
be cilled tîte ", hygienlice fficiency ', o! tiais systclîln ist -be re-
inarkably laigla. Tue proccss is comparable to snttre's auctlaod
of puri!yinig the surface watcr wiaici furîtishies tiae under-
grounid supplies; and if properiy carried ont, tîte water produceal
is prolaably of linaost qaa %vlaolesonianess. Tîte contintcui cx-
perietace o! places wviare snd filtration plants haave becii in
Operabiola for soute tinate oîaly gocs to strengtlieaa titis conclus ion.

Ili Auterica the nicthod is oaly jnst begiitning to be cmn-
ployeci. Up tu, the ycar 1892 tiaCre werc but îavo plaaats of titis
description iii tîte coutîry, viz., tîtose at HuTtdson anad Potagit-
keepsie, whilti h ave been aiready re!errcd to. Since that tte
14 nev ounes haave been completed, and tlarce otliers are tander
coatruaction, tiae latter itcltadiaag the large plant at .Albany. Tiac
cxperieatcc to be dcrivcd front tese plants is too liaatited to be o!
aatnch valne for soi-ne titne to cone; but the officiais coatnected
wtitia tiae majority of tlaeni liaave invariabiy cxpressed tiaeir entire
satisfactiona vritl tlae aaitlou of tvorkiig anad witlt the resulfts
Obtailacd.

(To bc contintied).

J rt&stri aj\ Fces.

Tue Catgary 'Miliag Co. wvill build atlt clevator.

At Truiro, N.S., T. G. Mc.Nlieti is conapieting a pîalp mill.
Goderiela. Ont.. ia Noted a bonus o! sio.ooo to tîte Kensing-

tont Furniture Co.
Windsor, Ont., is buying a site for a drill shecd to be built

tlac by tlae Domaianiont Governuacuat.
lThe contract for tc netv public works office at Regitna,

Assa., lins becsi let to WVilloughby & MNallard.*
G. Il. Hopkinas aaad J. D. Flavelie have bougit the Lindlsay,

Otat.. wt2-rworks. F. K. Begbie tt'ili bc manager.
Tîte ratepayers o! Woodstock, N.B., will vote on a bylaw to

giv( a So.ooo bonuas to a paalp niiil on October 16tha.
Kantloops. 13.C.. lias voted $27,000 to ittaprove tite water-

ivorks, and $i5.ooo to cxtend tite electric liglat planît.
Ait additiont wiii be crected to tue John H. Stratford

Hospital, B3rantford. An isolation Itospitalianay also be built.
Tite overlicead bridge across tîte M.C.R. alear Kiaagsinill,

Ont., wiaicli was recently burned, is bcing replaccd by a new un1e.
H-. 'M. Whaitney, Boston, president o! tite Domtintion Iron

anad Steel Co., lias given $25,ooo to build an hospitat in Sydney,
cape Blreton.

Tite Canadian Rubbcr Co., Montrcal. lias ordered a 100 i.p.
Mutttford Iataprovcd boiler front tîxe Robb Entgineering Go.,
Atuherst, N.S.

josepha llackr, Toronto, lias bcît coatîinuced as editor o! Tîte
Iroat Moildcrs' journal by tite Trou MNotalders' Associationx o!
Northt Attacrica.

Tite boiler itaspectors in Montreai arc eaforcing tlac city. by-
laws rcquiring tîte use o! sna'.Kec constanters, and lteavy filtes are
bcing imposed.

Titc L.E. & D.R.R. is pîaliing dovi ils grain evato- at
Port Stanley, Ont., which tvas buiit four years ago, and rcntov-
ing it to Sarntia.

Saaitlas Falls. Ont.. litas approprinted $i.io.ooo tu0 pui an a1
systeat o! ivatcr stapply and sewage WVîlis Claîpattan, C.E., lias
prcpared the plans.

Grahtam Moon, of t Postoffice Department, Ottawa, is.
said to htave inveîatcd a rouler boat. wlaîcl it is claimed is better
titan Ktnpp's failtare.

Tite Kinagstona Scîtool of 'Mines is trying 10 sectire $6.o00 t0
cîînip a new laboratory. lThe expenses last year 'verc $2.070 in
c,.ccss o! tite rcccipts.
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The coîttractors ]lave coînîtiemtced work on tlt: Iloepfnier
Rc.fiiing Co.'s nlickel works ai Hlamtiltont.

Jolist Dittrick's bolt anîd nul facîory ai Penitli. Oui., is iiearly
eoîttîîleîtcd aîd wiil sooti be ini workiîtg garder.

Tîte aimiial conventioni of tlt Itîernaîtiontal Buildintg In-
spectors' Associationi uook pliace a ilttl igo Ini Qîtebve.

Brantford, Ont., wvill liîil< a ine% Isolation Ilospital, anîd
îîîakc a large additton to tîte Joint Il. Sîraîford lHospîital.

The scale inttiîfactîtrers of the Unîited States are, it is said.
to fori a trust whlicil will cotmbinie tîtost of t IVadutîg tîta.kecrs.

WI. J. H atmiltont. Peterborought Ont.. itas inveited ait iui-
proveutenî t ingisoliie eitgiîtes, wltiei is aîîr:îclittg sottie

Robt. Caîtieroît, cotîtractor, Almtonte. Onit., lias a coxîtract
for butildintg a new wing to Rideauî Hall, tiîc officiai resideisce of
the Govcrsior-Gesîeral. Ottawa.

The Lillie fonindry, Pertht, Ont., lias passed mbit the btandts
oi a newv fini. Thte Jamnes Bros. Foîîndrv Co., whici will olieratte
i., on a large scale. it is said.

A byiaw grantiîîg W. WV. Ogilv-e, of 'Montrcal, exemption
and irec site for ii flotîr niili and elevator ai Fort William.
Out.. was carrieti Sert. mîl.

J. E. Asqutiith and others of Ottawa. Ot.. propose t0 ptîn
it vvaierworks andt sewa.ge it Arnprior, Out. They would
aiso talie, over the eiecîric liglit plantî.

Tue '%att.iwin Iron Co. is in correspotidence with te townî
of Fort William over the $5o.0oo bonuîs for a sntelter, wiîicl thai
town lias been ofTering for sonte lttne.

A sîcatît ploîîglî lias beeni successfîtiiy tesicd at Morris, Mant.
wilU plougît iS acres per day wiîlt case, according to te tcsli-

nicnîy of the tîtecitaîic wlto made tue test.
Tbc contract for raising te piers of the Edmonton, N.W.T..

bridge lias been lct to tlle Domlinitn Bridge Co. Itlias been
decided t0 add ciglît feet 10 the present iteiglît.

The acelylene gas apparatîts in T. Ivory & Co.'s store.
Ortteince. Ont., explocied. Septeunher 261iî. Tîte getteraitor wva5
wrecked. but no considerabie daîttge wvas donc tîte building or
contets.

The William Kennedy %& Sons. LîcI.. Owent Soutnd.' is
bulding an exteiniln 1 ils found(ry. Tue addition. wvbichi
wviil bc uscdl for the manuifacture of sicel casîings. will give cin.
ployment to lîetwcen twenlyÇivc anîd îthirty tment.

lThe inilnvitg werc clected oflicers at the cotnventioni of the
United Brotlierhood of Raiiwvay Tracknem in Ottawn: Presi-
dent. J. 1,ogan. Ottawa Etît: vice-presçident. J. longan. Ottawa:
secreîairy. Il. M.\cKennly. Ottawa: treaîtirer. A. Thompon.
Osîawa.

St. lituri. Que.. councit basý granted a tax exemption ic te
M.ýercliuatits' Cottont Comipatty ta crei a inactory it -lie nîtîtîici-
pality. The folliwiniz provis% wa5 maide: "The contpany' wii
hiave to agrre 10 cnmlplny thîrec Iiiit.lired pecnit. to whiiot
a ycaily saint of s5.ooa0 wlvi htave ta lie pai(i .1<aar.

Tilt Nova Scotia Stec'l Cotîtp.mv i- inakiiîgz prepa1r.îionn for
butildingz aitotier eiitng fitrimact Tilt large stcel buîilding li
lie ciided( somne eightîy (et I0 caver the iîcî fîîrnic. and
bring tc steri travelling cmine it eounclinn wiîh it. The
furrnc w-11 prodîîce ioo tous ni Firci a <lay.

Tilt large irei works of Carrier. Laine & Ca.. .ei.Que..
aire croc)tl-l witlt ordrs Tilt rc':ahîiihutent eipioys abnut 4.;
ltainîl. inil ail are bey. Witiîin th la<tt titree niouithis a geieri
increae ii tlle wagges lias ta'kern place, ami lite- icitiare nom: re-
ceivisig abouît rfluetee per centi. miore titan fonrinmrly.

.\cl.aebiiii Bros.. A rnprior. iîîrnlîerisîti ani( faviiill own-
crc. clîartrîcl tw-- C P R train- and ga.ve a ircr trip o Ille
Oitta Exhtibition 10 iteir ritîpînycs. andie paid ual oniy tbc
fare n: tlle c<lrins but titeir etîitrance fer to ilte Exhibi-
tinn Tliirircn ltiidcred nien. wniiien atud eltildretî %vert tins
ciîirri.tinrcd.

A. S. Cîtrystail ir givitg up hi us iîîitte a% mîcani bouler
iinantifaicitircr licre. and %viii rennve to T.osiidoni. to enter îthe
1-onulon Eligimc Supplirs Cn Tite ccnpany xvill nianufacture
steamt boiiers and steani beaîing applia.nic%. %vill cli ruigines.
boilert. ctc.. nitd wili condîtet a repatir chop for cngittesç and
otiuer îna-cliiinery -Gdnici Signai.

The Sinmcoe P'eat Fuel Comnpany, Barrie, Ont., coîîînîcnced
operations a short limec ago. and titis iîîdusîry promises Io give
enîployinent to a large nuînber of mten.

Frank W\hite, representing tilt Catndian I>eat Fiiel Co.,
Torosito. lias gonie to Tullinore, Ircia:îd, whcrc lie is going la

iitll a PL-tit for tilt Caindianl 1>eaî Fuetl Co.
IL E. Ilili, oif 1lilifziN, N.S., lias ordereti a 1oo 1.1). sticim

plant froin tc Robb Engineering Company. Ltd., Ambcerst.
N.S.. for the new xworks of the Maritime E'.xplosives Company.

Tite Good Ronds Macltincry Co., of Hlamilton. bas taken
action against te S.tyer-iMa.sscy Co., of t saine city, ta,
rcslrini il front tnsing th phrase, " good ronds " i connection
witil ils business.

Notice is giveni of application t or the incorporating of the
;\roostook Poivcr Cornpany to erect tilîs nni plant for the
manuîfactutre of imuiber, pull) and paper nt Aroostook Falls in
Victoria coîutiy. New Brunswick.

J. W. Wilson. Ott.awa. lias boughut two marince typc 3 h.p.
gasoiinc cugines front thc McLachit Elecîric anîd Gasoline
M\otor Co., Torontto. Onc of tlîesc 'Mr. McLachian mtates is for
export In tite United States, having been bouglit for a stîmimer
visitor hy 'Mr. Mil5olt.

Tite W. R. Brock Qîtarry Co., Torontto, lias bougit the
MoNlcttt lýii>t Urattt Quarry \\*orkq frot J. M. I ia7ci &
Co., and lias ailso purebasid the Sînsîead, Que.. granite quar-
.ics, ttîcludittg tte riglits atnd Pîlat o tit: Morr Graitie Co..
wiîî three muiles uf raiiway îrack.

A\s înentiosted ist toîtitit titc busintess of Tinglecy & Sîcwarî
'Mufs. Co.. tniah-rs of ruhl>er siianîps. tc., Toronto. lias bren
boîtglt by Berîtard Cairns. wltose faiiliarity with ecry deîaii
of the busiîtes- and exaIctl ktovle and careful surîhods of
carrying it on crisure ill patrons îhaî titeir work wlvi bc îî:rnedl
out proînpîiy attd as orderecl.

The Georgiai Bay Portland Cernent Comîpany. Ltd., is a
new induîsîrýy cstabi)isied titis ycar iii Owven Sonîtti. Oîtt. Biid.
ings are ttow )r.acticailly coiiupiecd. aitîd inanuiacttîring opera-
hioîts coniîmextecti. Sevenitv.t'tv ineni will be given griltployîument.
and tite wageswiili ntotint to betwecnt $2.5oo aît] Sj3.ooo a ntontl.
Tite ouîtptut wsll be 400 barreis per day. anitl is expccîcdl itis w1ii
be ioulid it the itext twa year<.

The Briîisli Governntienî, afier carefîtil lests o: every kznown
inaleriai uscd for boiler covcrinig. Itas% seiectliiica covcrittg
for lier Nt.jesty's îtew yachît. After iooking into the qîtalities
goï migra as a pipe antd boiler covering a numtber of Eîtgiislt
catpit.alisîs have iorîîted a strong company to niufacture loiur
coveriîtg limier the piatentls of the Mica Boiicr Coveriitg Co.. of
Torontto.

R. H. A. liiter, WV. lltinttr. A. Mnlcoini. G. M. ck-
drick. J. L. Mutrray. D.D.. WV. C. Loscombe, J. Boyer, DeW.
H-. Martyn, M.D.. J. Ruetîci, G. Wood andi J. B. Wnison. Ki--
cardine. Ont.. astd J. Warrent. C.E.. Wa.lkerton. Ont.. htave beetu
incorporatcd as the 1unter Bridge and Boler Conmpany of Kin-
cardine. Ltd., catpitatl, $25,000; ta carry on t bitsine5s of ti!mî-
ter Brs.Kincrardine. Qît.

P. I.ynll & Sons, Montreail. have installecd a large <i-titond
saw. clieczricaiy <Iriveit. in iteir s.tgrînc culting yard. Titis saw
is aparI of te $20,ooo gIcicrie pîlant rccittiy Iî'rciîa<e( iy lthe
Çîrzîn. andl inchtides a travellintg derrick andti wo planers. onec of
Ille lirgcst capaciiy yet trnade. and tîte second of -nmaiier sîzc.
There arc but four of the derricks in uise in lthe sto:tc yards of
tite United Staîerc. andi no nîlter iii Canada.

E. 1-eosi-tar & Soit mîadec a very fille di.çplay of tltir enigitits.
tc.. ai tue Exibition rccenlyl brld in St. John. N.B. Ainong
tiiose wlin bave boîgit thir enigincs rccentiy from titis firn
art. \V. Il. Fowlcr. of Ille~ W'et 1Eid. a 25o bip. cxigine in be
ttscd it ii flour inili. J W S, W. A. Iiiutchinson, of Btrwick.
N.S., ]lave boîiglitlite large enigincecxhibiîedl in lthe bootit. Tue
Acadia Electric Co.. of Wolivilic, N.S.. have sent in an order
for oxte ni itis firrn's J20 li.p. pecrless seif-oiling engitiie. J.
R. Caîtîder & Soit. of P'epperville. N.S.. have ordererd a (O Il p.
ouiit E. il. Picketî. of Bridgetown. N.S.. a 3.- li.p ngu;M.
Graves. ni Annaipoli!:. N.S.. a Iiigi-specd engine, and Citaries
li. flrowsn. wltn is. .;I.rting in npera.tion bis new foutr iiil at
Gagetown. base or<cered a stetnit otra.
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A. O. Nortonî, ianuifacturer of hall bcariîîg jacks at Conti-
cooke, Que., lias just shipped a large order ta Dcsniark. Sev-
ernd othier important orders for exîort ta Iîîdia, Auistralia and
Southi Africa have .iust heen received.

Hlon. George G. King, Chiipnîani, B.C.; Ilon. Aibrose D.
Richard, Dorchester; Ilceiry C. Rend. Sackville; M. Ladgc.
'Moncton; E. Hutchiinsoii, Douiglistovn; WV. Kitchien, Fred-
erictaîî, aîîd W. Franîk Taylor. Iililsboro, are ta bc the pro-
visional dircctors af the Ncw% Brunswick Petrolcuîîî Co., Ltd.,
for whvli a charter lias nowv been applied for. l'he c-ý'n'nany wil.
bore for ail: ils duief place af btisiness is ta bc Moncton, N.B.,
and ils capital $t,oaa,oao.

Tite Owen Sotînd, Ont., Iron Works Comnpany. Ltd., have
revived thc businecss af the aid Carbett fausidry firrn, whichi
closcd up during the liard tintes ai a iew years aga. Tlîcy coin-
inenced operations last Januiary, aîîd give eiploynueiit ta tweîity-
five mein. Tite coiiipany canremplates enlarging uts foundry, in-
ereasing its staff and going cxtensivcly miat the manufacture of
propeller wlieels, according ta a recent report iii Thte Toronto
Globe.

The iallowing tenders for tde construction ai the iiew drain-
age system for Lachuine, Que., werc rceivcd: Albert Dini,
$2o0,129.74; Rhlenume & Danstrean, $i44,816.ço;, Lcopold Leger.
$163.230; Chiartier & Rebin, $174,095; Martineau. Soit &
Lcmoine, $î8,;,ooo; Baqtien, Valiquette & Parker, $152.523.15:
O. L. Hlainauit & Ca., $149,5?2; Anîyot. Lernay & Gauithier.
S141-518-8S. The cantract wvas awarded ta Bastien, Valiquectte
& Parker, whîose tender, thotigli îlot thie lowest, wvas deeîned ta
aller tlîc best guarantees for tuc satisfactory executioti af tlîis
imîportant public wçork.

Harding & Leathiorn, London, Ont., have tîle contract for
building tluc waterworks at St. Ma-I.ry's, the figures being S1o,081.
The specifications. caîl for: Ail labor in layý-ig Ile cast-iran
pipe distributionî systein, canîprisiiig i,000 feet afi o-incli
Pipe; 4,0oo feel af 8-ili Ppe; 10.(Mo feet ai 6-iiîcli. anîd S.oDo
fect ai 4-iuiclu; sctting 52 fire luydraiits; sctting 34 valves; itiriîislî-
iîîg niaterial for aîîd building 17 valve cliaiibers and setting 17
valve boxes. Tite coxîtractor also furnislies ill îîîatcrials re-
quircd except tic cast-iran pipes, tlue pipe specials, tlue fire
Iîydratits anîd tlîe valves.

Tite Caiiadiaiî Hardware Association at its innual c"ntvcni-
lion iii hlnmlton, Ont.. last nuonîl, ceced tliese officers for the
eilsuing ycar: President, T. Il. Ncwmni ai Cavctliill, Lear-
nl-ont & Ca., Mointreal: vice-prcsidcziî, Peceg Hawlaiîd of
Ilowland. Sons & Ca., Toronto-, secret.-ry-îrcastirer, R. amvi T.
Jeiîkiis, Toronito; Excctitivc Cominîite, Thiomas Lc ai Rice
Lewis ç. Soit. Toronto; R. Anîgers af Frothinglhani & W'ork-
niait, Moiitrcal; E. Jeatiolte af L. H. Hecrbert & Ca.. Montrcal;
Wýilliam Valilnce ai Wood, Vallazice & Ca.. Hamuiltoni. Ont.:
John Bowninn af Bawnman Hiardware Ca., London, Ont.

For purposes of record and identification, the Detroit
Liihricator Ca., Detroit. Midi., lias iîuiiibcredl its siglir iccd
hibricators consecutively front No. i tîîwards. so îlîaî the iuiiiî-
brr appcariîîg an anny l1Iihricaîtor shows liow nulany hand been.
îîaîîîîfactured up ta ils tille. On Sept. iS. î89. tdicre %vas coin-
pltted Iiibricator No. 460,000. Wlîiui il is considcrcd thanf as a
rifle only anc lubricator is uise<l on ant ctigine tliis figure gives
claquentî testiinany ta the vrry gcneral tise ai the Detrait hibri-
cà,:ors. Tite present atput af siglut ieed hubricators alane. oi
%fi- conipany. anîoiînts to civer _5.50 juer incisat. Tite Detroit
L.ubricator Ca. also reports a, raîîid!y growiiig trader iii its new.%
style glass ailers and ail punups.

Tite F. D. Ciinimer & Son Co., Clevelanîd. Ohijo. tlîe mauînii-
facturer of tlîe wvl-knowiî Cuiiiiîîer Nlccli.aiiic.tl Drver.s. repart%
the folawing sales and sliipiiîents for tlîc pai tuva mîîntlîs:
Laflin & Rand Powder Ca., Plcasaîîî Prairir, c'i~ <lic spccsall
<lrycr 10 dry i1,i tons ai nitrate ai soda per hîour: United States
Naivy. Indian lend. Md., onc sprcual drycr to dry 1i o.;a
nitrate o! socla pcr hiaur: Trent Valley Peait Fuel Ca.. Peter-
borouigh. Ont., aile No. 00 *"Satl.niatnder" drver ta cvaparate

Stons ai waler per hiatr irom peat fl; ý%1arren-hltirzlh.îan
Portland Cemcnt Ca.. Craigsville. Va.. ant No. 8 style «'F."
dryer ta dry 2ýL toits ai slack, coal per boaur; Pcerlcss Portland
Cemnent Ca.. Unian City, Midli.. anc No. oo"aaîîîdr
lryer. ta cva.pora.tc 2 tons ni Wvater per luatur, front uuari: John

M.\cGilleii. Chuicago. ane Ciiuîunîcr partable railraaid asplialî p.tv-
ing plant, gii.ratiltecd ta lay 2,000 yards ai z-inchi tappiig pcrr

(lay of test lîotrs; Societe Anionyme de Ciments dle Vise, Brus-
sels. Belgittu. one No. 000 size " Satla.inan.ider " drycr ta dry 15
tons of chalk per lir, and anc No. 2 size "Salaînaiîdr " drycr
to dry four toits of clay per houir; T. llerbcrt %N'ytnxands, Van-
couver, B.C., one No. oo style -F." drycr, to dry So tons of
fisli seraip per day; Pcnnisylvania Sait MNnfg. Co.. Natroin. Pa.,
One 3 tunnel, 6 track, tunnel systeni cuniplete, for dryîing iroil ore
briquettes; Vulcanite Portland Cernient Co., Phillipsburg, N.3.,
anc No. a style " F." drycr for drying 75 tons of slack coal pcr
diay; Wm. Krause & Sons Cernient Co., Martilîs Creck. Pa., one
No. 8. style " F." dryer for drying 21/- tons of cozzl per liour;
Prenmier Tripote Co., North Sydney. N.S., one special dryer for
dlrying tripoli.

Plectric 35 ..shes.

Tite 'Montague, P.E.J., Electric Uglit Co., is making
preparatiozîs for lighiting the village.

Nelson. B.C., is installing ddditional power for ils ligliting
service, and wvill sh'ortly be able ta supply 4,500 16-c.p. lamps.

Thte village of Weston, Ont., intends ta buy the watcr-power
on tlîe Riv'er Humber, and run ils proposedi electric lighit plant.

It lias îcn sîated recently that the street railway, gas andl
édclric ligliî and power coinpanics in Brantford, Ont., wvere to
be conibined.

At tîte animal meeting of the Quebec Electric Railway.
Liglit and P>ower Cornpary, A. Thomson wvai cected president
iii platce of 1H. J. Beerner.

A praject for the construction of an clectrie railway front
St. Caîharines ta Wellandport. Ont., traversing Fanthill and Pel-
hiaut. is unsder consideration.

%V. W. Brown. in charge of the ligliîing plant at Petrolia.
Ont.. silice its establishîment, lias gone to Camp M;\cKînincy,B.C..
to takc charge of the plant ai the Minnchiaha Mining Co.

Tite transfer of the Hamilton and Duindas Railwvay to the
Cataract Power Company W-ts completed Sept. l7îh. Tlîe coin-
pnny paid $'io.ooo cash besicles assuming bnds ainaunting ta

Application is to bc mnade for a charter for an clectric or
stei railway froîn Ottawa ta I3rockville. Ozît., witlî powver ta
opc'raîc a ierry on tlîe Sz. Lawrence, b)ctvcen Brackville and
.\l,,rristown, X

Thte Brantiord Electric and Opcrainig Co., Brantford, Ont..
is rapidly isicrcaisinig ils ,îowcr buîsinîess. Tite Keys Soinerville
Printing Co. lias installed a 3 11.P., tWO-plîase S.K.C. induction
nxotor witlî which ta operatc ils ncw printing presses.

E. H. Cauglcl, Mary L. Catîghcll, A. E. 'Mariait. Enin
L. Ma\.-rlatt and W. T. WVilliams, St. Thiioas. Ont.. have beeîî
incorporated as tlîc Port Stanley Elîcrie Railwayi Co., ta build
ail clectrie railway irom St. Thiomas ta Part Stanley; capital.
$40,000.

Liverpool, N.S.. Ili taken up the municipal clcctric lighiitg
business. and placed ani order wvitlx the Royail Elcctric Ca. for a1
751zkw. two-pha--se S K.C. generatar, as wveil as the fuil cample-
ment ai transiornicrs, and otiier apparatus. The plant is ta bc
in operation by Navemiber ist.

Tite Royal Electric Ca.. Mtontreail, was awarded the con-
tract for iis<a.llinig the new electric lighît plant ta bc addcd ta tlic
piaît ai the corporation of Picton, Ont. Tite new plant is ta
c.nist of aile 120 k.w. S.K.. two-phnsc gcncraitor, with the

fuîll canîplenient af transfarmers, l.iiips. etc.
Ait clectric railwav bctwccn Part Stanley. St. Thamas and

Lndon. Ont.. lue trick ta bc laid along thie gravel rond con-
nec:ing tho5e pla-ces,. is naw talled af. A company liac hem
invçorponratled tn bild the road. whichl if stncces.sful i.s ta bec il-
1l.%,d. i, is said, by an cecctric rond ta Aylmer. Ont.

Tite corporation ai tlîe ciîy ai Winnipeg thiraugh its WVater
aid Liglit Comnîissioncrs lias nwarded the contract for the il%-
cantecent llcîric lighiting plant ta tlîe Royal Electric Ca..
.\Ic.znrcail. The plant is ta cansist af a 6o k.w.. S. K.C. two-phiasc
nlt.ýrnnting generator. vith; the necessa-ry transiormers. etc. The
order for the arc apparatus wvas plaicecl withi the WVestern Electric
Ce.. Chicago. Ili.



THE CANADIAN ENGINEER

,rite capiital nf thle Cii izcns, TI'lephliiaid 1-leet rie Coî.. L .d..
]%'.i Portage. Ont.. i., in lc ilicrensed frot $40.000 to $ooo

Thei Mineral Spîrings Furniture Co., of Preston, Ont.. lias
i nstalled :î dynamoli a nd eleci rie I ighiting plant iln il s factory.

J. ilf. Jalleq ha.; ennîipteted i te p1lîî and spcÇctosfor
thie Saîrniai. Onat., Streut Railway Colîipaîiy's proposed ilew cec-
trie lise.

'l'lie St. H yacinîthe 1Electric Railîvay Co. is :îpîlyilig 1 . r a
Qiîeb.ec charter io huild aiu cecric railway iii the cotinties of
Si. H yacinthîe and B:îgot.

l'le Ilanlilton Elcctric L.igltiî îî Cataraci l'oer Co. lias
lî;id certaini clhatnges sald il il s cha:rter cnabling il ln take 'tver
î'îe îitana1.geltelii oi eîîîpanîie" ol îvlose stock il lias
aequired i leasi iwo-tlisrI,.

Tleigr omî 1sgisîecrinig Co., Amîherst, N.S., is stîppIying the
tivwn of N'ellpaw.t. M.anitohn. %villa tic stenil plaint for its slev
ecctric iiglitiîîg systiemî; a îooa h.p. coînpotind etîgisie ani two
7. ii.p. Mimniford iittlirove(l boilcrs.

Tue Royal Ele'Ictrie Co.. 'Moliire.1. aîîîîotuîî1ced . cnt l 3i-0
lier cent. is cecîric liglît rales; 'lt Sept). 151h1. a.1n4 thie Lachinie
1l.apitsl.; and :sudl lydtratîalie Co. lias follotvec %villa .1refuction
.t 4o pier cent.. îaking efTect Octol>er ti.

W. Il. Pearsoit01. W. Il. 1>earson.- ir.. W. l-. ILNas. J. W.
Flavclic. Toronîto. and R. Wcdi.Trenton. Otl.. have beenl
isîcorporatcd -as the Trenton Electric anid \\'.lier Co.. L.td..
.-apisal. $.oo.ooo; licad oflice. Toronto.

lite Ottawa E.lectric RIZ, ay C patty lia% let a. coiict

lI lee & Suiii. of Ottawa. for the coîîsîrtictîon of an cdec-
trie radial liae front Ottawa. 10 Britannuai. ont Lakc Dcclie.
:-CVeîî Miles. The rond is to be cosiiletcd il> Noveitihecr 115.

J. Piayfair. G,-o. Clicw. D. l». Witei, ir.. anîd P. Potviai.
M lai.Ont., W. J. Slicppard. Wt. 1H. r. Ruîssell, W. J. Lover

ilig. oi ilie towntship of Tay. coutîny 0f Sincoc. Ont.; J. J.
Drtîmîtîioud. Raduior Forges. Quc., htave -ieu illcorporaitcd as% the
.i iaiid iower Co.; Capital, ,-(»,ooo; to sup~ply lieat. liglit and
ptoiwr.

At a1 inttiiîg of it liarlu2Lc o! is.-1.>. Etcic Coutu
paney, R. Forge. presiccit, il% tlic chair. the 41--v giî illg Power
to iîcarcasc talc capital stock of tlîc CoîiPaîiY la $750,oo w.aS
sîuiniid aîid approvcd. Tlîc stock, il was dcic.wnl
i,.zllcil oi, a basis of Oisîc 10 wo, so iliat presenit liolders of two
sîtarcs %voîld be ciîtitled t0 one il% the neîv stock.

lioti. S. \V. Parcent lias aîîîîotînccd lisait tlî Etiglisii and
'United Statv!ý ..o:ipasnv. wlîicli lias appicd for certain watcr
powcrs oit lte tuptpcr waters of the Sagucnay Riv'cr. Que., for te

, pîirpose; oi estalblisliing cailcium carbidc: works. îvill spcîid caver
a million dollar- ilicrc ii tlicy obtaii te privilcgcs. Ilis ciigi-
laccr is eîigagcd in prcpariiig a report for ]liaîit on th sunialer.

The Catiadian Niagara Powcr- Coipany>. -vhicli obinedca a
îcu' franichise frotthc Onîtarioi Goî'eriiiîtti uidcr îî'lici, .ac-

cordiuîg to the sîalemicnt of WVallicc Nclîiît. th coiiîpainy's.
cotinsci. il i% c.\pcctecl liat powcr %vill bc available for Irans-

tts iot1 Toront, lias giî'ci -a contract for borilig tct liolcs
aiong the lise ni tic tunnel il contîniplaics building on lte

Canauilian side of lte Niag~ara Rivcr.

II. Alabaster, Gaîcîtotisc & Co.. 4 Ludgatc 1h11l, London,
E.C., proprictors -iso of Tltc Elctrica.l IZevtew, -iniotic dlans
tic tgoo edition of te Uttivcrsal Eicîrical Dircctory is ai
coutrse o! prcparation for ils igtli animital issue i atita'y ttcxl.
Titis book is of grcat valuse. anîd îlîosc wisltiîg 10 secître lte i-
'criion ni ticir îaitcs ils the forîlicomng cditiott should noi
.)<C attiv tittr iii %otîîiait villa tltc p:hlisltcrs.

lis coîîîccîîoîî %vill Ilte dcstruuction of waîcr mains b>' ccc-
.rolysis the 1EnIgtitecnig Ncws, New York, rccultly recoin-
Mencaîis tuec ise of wood in jotr.tig %vaîcr mains insîcad o! Icad.
Int Si. Joliti. ÏN.B.. il lias bcen Illte practice for ltcarly hall a cers-
isiry to close tc joits mit ctîy watcr juîpes. sit Lith uticucl lcad.
;asir iii uost olthier places, litait î'tlaisste plutgs. T'lî experittacnt
was iricd in î8si, and ngaiilis ni Ss7. On boîli occasiotîs il
*Vo)rk'ed s0 tecli liant Ille %-.anile polie>' 'as pur.ticd two yca:s zigo.
Tlhe olîjeet in vicw teas econoiiiy.

''lie proposed byl.-I% t0 riiSe $25,000 Io establibît a unîicipal
vlucîric liglit planiîîlt Almîonîte, Ount., îvas defeaited,. Sept. z6tlt, by
SS î'oses.

''lie lirsi icetiitg o! the îtcw directors of lthe Radial Ele-
trie R:uilway simîce thte Cataract P'ower Companîy sytîdîcaté Se-
cuired coits-rdl of the rond, was lielul Sept. 9111. anîd officers were
ci:'eted as follows: Presidetit, Jolin I>attcrsoîî; î'icc-presideitt.
liont. J. M. Gibsomi; treastircr, john Nloodie; secretary, S. E.
Mailodi.

'IleNova Scotia Electric Co. lias becen oargaitized 10 5itpply
ecctricity for liiltisig anîd power plirposes for lthe wltole of tîte

Aritapelis Valley, Nova Scoîja. The followimîg offlicers have
beti eiecîed: President, Hon. F. NV. Bordleit; sccrctatry-tre.asirer,
J. W. Bcckwiîlî. wlo %vitlla Captaiti II. Il. Norwood, C. 0. Foss.
F. *\. Clark, F.* B. \Vade aiîd Mllen IIcaly will coîîsîiîtîîe the
be.ard o! dircctors.

'rTe St. Cathtarintes Cold Storage atîd Forwardimig Co., Ltd..
is rvplacittg ils direct eîîrrcîîî power service uîow iii tise iii tîte
n'areitoise, %villa a 13 lî.p. two-plîase S.K.C. induction niotor.
'fli curretît for titis imachinec is stipplied by the St. Catarintes t

UEcctric Ligt. & Power Co.. wlîiclt lias recently installed in ils
power btouise a -ow k.wî. ttvo-pliase S.K.C. getîcrator for bot
iiglttiiig anid power plirposes.

At -a iteîtig o! tite creditors of tht Kny Elcuric, Comtpany,
Hîamtilton, Ont., iî îvas clecideul t0 wind up tht estate, aîîd Mr.
Weyler, o! the P>ackard Elcctric Co., St. Caîtarintes, E. Brown
rind Jaîttes Dicksoiî. Ilaittilton, were appointed inspectors. The V
tiotîiinal asscts aire $232 i tle îtp of stock nui book debts.
-ad the liabilities $1,721-03, of whlti $637 arc preferred l aimis.
Th.- iisectreul creditors, il is bdliecd, îvill gel a ver>' sînaîl
div idend.

Bri.'wdr & Me\INauiglitoi, contractors. have issucul a wriî in
the Iigi Coutîr o! juistice agaitsi the ?ileîropolitan Elcîric
Co., Otiawa, claimîiîîg $so.ooo dainages for tllegcdl breachi o!
coutracl stud for wroitgftil dcprivaîion o! planît, tîaterials andl
otîter goods antd citatîcis. The wrmî is aiso for an injttncî'uon
resiraititg lthe co:ttpaîty front futîer lise of lthe said plant. Titis
15 the outîcotît o! th disputte wlticlî lias beeti goiîîg oit bctîveen
tîte cotractors and conîpan3 whitcli cnded:t ai ti conipany taking
away the contract froin Brcwder & MNuhtn

Guiglicio Marconi, the exponient of xvireless tclcgrapiîy.
,whuû is slowv ilt New York, said to an interviewer: " The oautook
for wircecss tclegrapity is briglit, andl the systcm is constaiitly
bcing pcr!ectcd. Messages hîave becn flasieul eighty miles, but
1 do :101 care 10 say tehat lias laern te greatest distance rcaclicd.
Tht cxpcriîtîcnîs have provel tat te curvature o! the cartit is
oi crcottue, for iii scndittg th message bctwecn stations So miles
apart the carlth curt'ature. whvli is caver i,000 feet, lias becît
otercomec. Tht stationi !roitt wiîiclt the miessage %vas scut was
70 fci Iiigli."

A\ syndicale ias Iîoughlit e Cits Falls ai Fixt. Roy H1ar-
bor, ouit te Ottawa River. oit belialf o! te Pontiac 'Mining
Conîpaîîy. Tue falis nre about 3 tUtiles front Ottawva, andl a
îriti:iiîtut O! 141,000 11.P. cans be devclopel ail lov vater and

oo.oo li.p. ai higit watcr. Tht puirciasc Nvas carricul iitougli
by T. C. Bate. N. A. Bcicourt, 'M.P., WV. J. Pouipore. MPP.
Clark, Ottawva; Denis Ryan, St. Pauîl, ?%fia., and T. A. Dar>y,
o! Northt Carolina. Thmese gcnîlciiieti liotglt tlue îroperty as
individîtaIs. and arc, tîtmniug il over 10 the coittpziiv. The (ails,
-a- tuuctuioncd <oite innîlî ago ln Tîte Gatndina Engineer, are
int te inidulle o! -a highiy inintralircul coun:try, andl near two
hues. of railwa>'s.

At the atînîtal gencrai tnccî'ung oi the sli.rcioltlers oal the
Great NorUliwe.qîcr:t Tclegraplu Comipany tht olul board o!
dirclorf.satul officers teere re-clcctcd, vi. President, IL P.
Dwight, Toronto: vice-presidcnt. Main Browvn. Hlamilton;
cliectors. I. N. Blaird. Jaîttc- Hliey, A\. S. lIving, 'W. C
:îraîttlicîvs. Torontto; Richard Fîtilecr, Hfamilton; lion. WVilliam
Meflouigali, Ottawa. and Citarles A. Tinkcr. Ncw York; sccre-
inry and atîditor, George D). Perr3': trenstîrer, Arthutr Cox. Tht
f'mnai stalemntas prescttîcd sitowcd a iii.rked 'uînpovcnnnt in
Ille rev'enute o! Ilte coîîtpanay over tc previotis ycar, andl it îvas
itaîcd lt liat e oîîloaok for the comng year wvas still more
icapehil.
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Sitih Bros., Quoddy, N.S., are building a steaut bout WS
ect long for \Vis. Bl3îer, Y.artitvA:tlh N.S., to bc coinpkeca

-"Joveizuber ist.
Sliccî pîiliîîg is to bc drivei on1 bot sides of the Buirlinton

fleacli canal, Hamilton, C'ut., 10 stîci, a depti that it iny beC
dre:dged 10 a dcptli of 2a fées.

Isaac Radford. Buffalo, is nrrangisîg viti J. Gaskin, Kings-
ton, Ont., for l. ats front the latter for traiisfcrring a large
quantity of iron ote: front Thre Rivers, Que., t0 B3uffalo.

Tice Qucbcec, Hamtiltont & Fort WVilliamî Navigation Co.,
whicii was incorporatcd a rh-nrt tinte ago, lias 'eut A. B. «M\cKny
ta Grcaî Britain to b'y twvo 3,0OO-ý *.su steel freiglit steamers for
te lake Irnde.

Tite Richelieu & Ontario Navigation Co. will miakc a vcry
intcresting exitibit at thc cditinsg Paris Exhibition. Photo-
graplis of tue ficet and the varions hotcls of tic company. to-
gcthcr wiîli vicwvs of the sceîîcry of the route wvi1l forni part of
the cxhiibit.

The record front Liverpool to Queblec was miade by the
Cantada " of Ille Domtinionî .iste. wltici sailcd front Liverpool

.5 p.ilî., Thsir.-day, Octolber 2ti î96, arrivcd Quebcec 1 1.20 amiî.,
Tltursday, Novcnmhcr 5tit. Thtis still rcmaiîts by aliîost 2o ltours
the fastest trip of it> steametr to St. .Lwrencc ports.

Tite steamer " Delta-." cntployed in carryiing coal. betve'cn
Lotiisbtirg. C.B3.. aitd St. Jolhn's. Nfid., w~as rcportcd wrcckced ai
St. Mary's Bay, Nfld.. Sept. 14th. Site fornierly belongcd ta tlîc
Cunard Stcaînship Comîpany', andi was 530 tons register. Site
%v'as the second steamier ta cross the Atlantic bcîween Engiand
and Halifax.

Tite rctuirns of tic traflie iirotigli t Satsit Ste. Marie canal
front lte opcning of ntavigation on April 26th uintil Sept. 24tlt,
.showv a couisiderable fiahling off. For lte prescrnt year tite imnber
of vessels wliicli bave pass,.cd tîtrougli lte locks is 2.725. witil a
tonnage of 2.092-701. aîîd a freiglît tonniage of 2.114.994. For
tc eorre.sponding ptniotl cf iast ycar te liutnbcr of vessce -.a.s

.I,0.18, tonnage 2,1,9.and a freuglit toitilge Of 2.4(t3.03S.
A nexv tug, "ounlrt \fa.ck.-t." lias heen b>uilt for Uic Hian-

bor Cotiiissioncrs. of M\oiitncail, b>' Carrier. Laitse S, Co.,
Poit Levis. Que. Tite ncwv vcsscl is a powveritil iooki:tg craft.
and lias n spccd of over elevei mtiles an Itour. If er dlimnttsions
aire as foiiows: LesitUî bcttt'een pcrpcndictiars, 71 fcet: legitl,
over ali, Si fccr 9 incites; breatdîtt. itittoldcd. 17 icct 6 incite-.;-
cdeptli, ntouidcd. atmid.siips, il fcî 5 incites; dratiglit forward
8 fret, draft ift: 9 icet 6 incites. Tite îtîg is buit of steel. Tite
cost 'vas about 1$S,ooo.

*"Sîîccess Ili- ttencd cvcry service titis scatsoît," said C. S.
Gilcleieve, manager of the Richlieu & Ontario Navigation
Comipanty. it a remeit interview pîîblisid in a conteînsporary.
"and te eatrings are avcr Sroo.ooo nct, in excess oif titose ao

lis ycar." lic stctd furtlier iltat so ciicotiraigcl vt'as tjic cois-
pany titat otiter- new steanters %void ie tdcldd 10 tic westernt
servicc, anîd ta tat bctwvcti Qtuebcc antd Mantrcai. At preseit
tue boat-bîtilders %ve cotîgcstcd, andi il %vottd take,- a ycar 10
jzct ot newv boat rcad>'. During tite coiting %visiter tîte steamter
'Longucetil.' votild be rcbtiilt. andI lte ferry scrice periectcdl as

frin -a1 possible. ir new% steamver 'Toronto' liaticipeti to
swcii the timîings. and oniy provcd tîtthei public aIpprccaîe<il
frst-claes accott:ttoulat ion. Tite Iltîc departnrt of tue eoni-
Pasty pnontiscd ta ex\pati.( as il. so0. iîad provedl iligiily slîccesç-
fiai. Tite ncwv Itotel al't Mrray Bay wvas 'tîlnder %t'ay,' and wvouid.
lic c\pcctctl. bc rcady by Jtîne 15, i9o0."

Objection lias beeni inade by United States vesseiniti tin
paying ices for the ins.pection of United States vesscis rttnting
ta Canadiani parts. tougît tue Carndianl officiais hîave been
carring otît tc law% of Canada. wiicrcby Canadian vesseis wecrc
ciiargcd inspection (ces. Anscricans vesseis wvere trcatecd in c\-
ictiy the sainc way. For lte past tcn or more years te Atnei-
cai Govcrnmcnt lias bccn in the habit of inspceîing C-.taiwti
ve.sels niinning 10 Amenican ports. Tite Cnnadinn Governnicît
lias recediy reqticsted tc Anscnican Got'ernnîcnt ta aceept
the Çainaia-n in-pection in Anîcricans waters iii lictu of tce
IUnitet States inspection licing accepteci in Cansadiati tv.iler.ç. but

titis rcciprocily lîad îlot mtet %with favor. Tite îîtargiîî of safety
itider lthe Catadiaii lavi is said to bc itcît grealer tait tuai

tider lthe Uited States liw. li tite first place the stcaîti boilers
of Caîtadiai vessels -are itot alliwcd to issu %itîii 2s lier ceit.
so itigi a stealît pressure as is perîîtitted under the Aiterieait
Inspectiont.

Geo. NIlcIlraithî's iroît ptyrites ustine it Darlinîg townshtip.
Latîarlk couîtty. Oîît., is îtow beiîtg workced.

Work ai lthe Osîraiît ntickel utsine on te Caltumet Island,
Que., litas becît rcsuîîîted by tue Englisli-Caîtadiaît '%isting Co.

Golti lias beci fouîtd on te arux of Robert Grier, 4111 lise.
Raîttsay, La:tark, cotnly, Ozît. Ait assay is said 10 sliiott goid
anîotîntiitg to IZ8 per toit.

Trite mtica titîie discovereti oti site properîv of Rtobert
Sciiider, 71it contcessioni, Sydenatitan owntship, F-roîtteiac
cottnty, Oit., lias beît bouglit by G. Moriel, Kintgstont, Ont..
vto wviil wvork it.

Tite ricitest niica nsine so far discovercd it lthe Gatinteau dis-
trict, ltai of ratlier Guay at Graccficld, Que., lias becît sold la
W. H. Sis, Chticago. A compicte equipînttezt of tlte itsl ut a-
ciiery wiIi bc instalicd.

Tite Sailor mite, Cip i\cKinic, B.C., is sitking a ver-
tical sitaft b>' coîxîraci for ioo fcl, aîtd Mvien t liat depti is
rcacltvd a hoistung plant, wlticlt %vas necetliy ort'dred ini titis city
front lthe Jeuekes 'Machtine Companty, wtiil bc iistalied.

Tue first discovcry of coal in lthe Boitidary district oi Brit'
isi Coltutbia, it is claimcd. lias beeni niade by Robcrt Clark.
Tite seatit is said ta average 25 icet iii widit, and is on
lthe itorthit ork, of Ketîle river. Jay P. Graves lias bot:glit a liali
iîtterest, and wiIl develop lthe property at once.

Oit Ilte m~iîcî itante, Cattxp M\cKinney, B.C., a five-drtti
Iiigcrýoll Sergeant coîtpressor and an So-li.p. boiler have just
bcen instalicd. Tite plaîti is to lc ttsed ta cxtract ore in sufficieni
<untities ta rmis a io-staip niill wltici tue coinpany lias
ordcecd. Mitre is coiîsiderabIe itigit grade ore iii sigit in tc
tinte.

Tite Duztnviie, Ont., Natîtrai Gas Co. lias been iuteorpor-
aicd vit a capital of $2o.ooo. Tue provisional dux'ectors oi the
coitpait ta lic J Taylor. F. J. Ramsncy. W. W. Krick. J. Nornis.
W." Sitirtan. W D. Svze, J. Parry. C. Sitirton, T. Rice, L.

asca.W. Dtiliockr. J. E. Grifflit and R. Bradiord, of D:înn-
ville. Ouit.

J. Jolineton. itaager of tue Croxv's Ne-st Coail Co..
Fcrnie. D.C.. statcd reccentl tiat Soo tîen were iîowv cîîgagcd ini
Itle compatxiv's uxtittes, titt lthe ines wvere iigied by clecirtitlv.
aind tue coal wvas liatîcd 10 ltepit's lic.d by' cîccinic inotors. 44--
Tite conipat>- cars prodîîce i.ooo tons oi cmal cvenry z4 lîntrs. aîd
wlii lte coke ovecn% nov being construcie< iare cottpietcd it
wviii sxtppiy 3o0 Ions per dny.

Teltpioie conînecctionîs have beît raide frotnt '.\inle Centtre.
Oîtt.. ta ai tue mines of t Bad Ve7rntilin:t L.'îke grotip. in-
eluding tc Golden Star. Dccmi. Manîitttai. Olive. L:teky Coon.
Aria. Alicc A.. antd :tîany otiers. ie 'Manhiattant Goid M.\inin;z
Comtpany is installing a coîtfipressor plant, and fiftecii additionai
statîîps are heing instaied a:i tue Olive nmine.

The Troitsk Gold MNining Ca.. Rossland, B.. is cri-
ligiîîg ils cicctric liais: and atir compressor, and linas piaced ait
order vith lthe Rayai Mlettrie Co. for a xa .. S.X.C. syui- %,o
clîraos utuotor. Tite first order reeeived bv lthe above c'lin-
Paîtsy irom the Iran Masv as for a 75 k.ov. S.IC.. iiiolor. TItiç
was fotind not large ennugi (or the requiireiteits.

ý%T R. Anolad. of tue VailIc' W'onsîcd «Milîs. Providecnee.
r.L. andi Davu~id Shenrvood. Ruade Island. wverc nccntly in St.
joint. N.B. Tlîey anc intcresîtcc in the Inîcrcoloniai Copper
M.\ining Co.. %viose pnoperty is sitîîti.cl near I)crcltesýter. N.Dt.
Thc mtine lias beei ile for 15 years. but lte canîpaîîy intentis i'
ne.tinie openationv tuext scuisnier. Abtout $r25.ooa wviil. il is mail
bic investec iii ncw îîîaciincry andi buîildings.
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It is said the Dominion Coal Companîy will Mine 400,000
tons ibis wintcr.

J. L. Bell, advocate, Quebec, lias accepteti the position of
aîssistant gold coniissioner in Yukon at a salar3' of $4.000.

G. %V. M\itchecll lias just rettirti fronti the Peel River. lie
lias mîade a gond ittap ci the river courses iii the Itititerto un-
erxplored counîtry lying betwcen thc Nlackejizie and Uic Ytikaîî
ri vers.

1). Il. Benioil. Fort William, Ont., reports tbat tbe John-
soit Nickel Minimîg Co., St. Paî,U.S., ire doiîîg e.,Zîenlsivte
î)rosl>ectiîîg for iron willi a diamîîomd drill oit the Cauîadiaui
border ncar Gun Flint Latke.

George C. 1-lisîtouî & Co., Vaîî1coîî%er. 13C., have placeti ail
order witli the Royal Llectric Co. for a 10 k.i. inultipolar geuî-
crator, andi the uiecessury wiriiîg of lailips for onie of ilicir iiiii-
iîig caiîips on V'ancoauver Islandi.

A finîe strikec of nickel ore is sii t0 liame beci inate xii tie
Fort Steele district of East Kooteîia.y. Tite claiiii is iour tuiles
fronti Fort Stecle on Wild Ilorse crck. A wagon rond ramis
ironti Fort Sicele directly to tic property.

Ait iiiiicnse coppcr belt is saiti ta extenit roun Wh'ite llorse
Rapidis. oit the Yukoni River, to a point oin the Dalton trail.
iorty tuîiles frontî ile Lyuiî Canal. fI is over fifty tuiles iii exteuit.
:îîît lies iii British tcrritory. li pulaccs vast mîasses of are yicldl-
iig, $6o fi copper to tlie toit arc e\lioseti.

W. Il. and J. \W. \Vylic, Almîonite, Ont.. have a ganig of
aiei taliig out lîctuatitc trouî ore between Whiite Lake andt
Calabogie, Rcifrcw couîuty, Ont. Several car-loatis will bc
sliipped to the sîichtiig works at Deseroiito for test. andi if
iouni tiesiralblc tic muine will bc cxtcnsivcly workcd.

Lord Erncst Hiainilion is said ta have bouglit Uic Florinati
qtuartz dlaisis at Atliiî for a quarter oi a mîillionî dollars, flic
agreenient bintis tlac couiîpauiy wliicli Lord Hiamilton will
organizc, 10 put up a staiiip iiiill ai large size. Tlite grou> is
callcdti le Anîaconida groîîp anid cinbraccs four letige dlaits,
aggregatiuig z16 acres.

J. J. Durage, DuluthMn, lias suri cyc t Ui water î,uwer
of tic Seinec river, Omit., front Sturgeon 1Falîs ta McManus
Falls, a distanice of ciglît tuiles. Tlierc is a total faau iii îlis
distance af nearly too ecet, of \vhili 74 icct arc in ciglit fails. It
is feasible ta construct powcr plants for the gencration af
iiearlY 3,0aa hî.P. Powcr miglit bc furnisiet for tic aperation
of tlie Alice A., Gold B3ug, Eximuia Abbot andi a nummîber af utlier
iiiincs sieur lîy.

The iran miine atIlronsidcs, Que., on tie Gatinecau River,
four utiles frontî tic centre of Ottawa city, anti known as tic
liaycock mîine, lias been sold ta J. O. Ilibbcrt, until lately of
thc Ncîv York- anti Ottawa railway. Tite mine lias an arca of
300 acres, aind tlie ore is of te bcst liinatite. It ivas opcrated
twczity-fivc years ago wlîcn sniclting on a snîall scalc was car-
ricti on, andi extensive shipnients wcrc mîade. but the price
lîaving fallen operations were suspendeti.

Tlîc uncover-zng ai a soliti niouniain of native fcrro-îiekel
nianganese at Durango iran inaunitain, Nlexico, lias createti
great excitenicnt thrauigliout tîte Rcpublic, according ta the
statenicnt of Harvey Kline. Tradition lias it tiat tlîis enarnîcus
ma;ss of native mectal is an acrolite tîmat feul irom the sky cen-
turies ago. It is mare titan 300 feet higli, lialf a mile %vide andi
iiore tlian a mile in Jength, andi is estimateti ta cantain more
Ilian S00,000,000 tans above grounti. It is îvorth $485 a ton. A
rolling niii witli tîvo large blast fîîrnaces is noîv ncarTly coin-
pleteti ta work on this mass af native mectal, anti already rive
cars aficfrra-nicliel maîîgantese hâve been sbiippeti daily front
Durango ta the Unitedi States and Europe.

Tite annauincemecnt lias becn niade iliat the Dominion Coal
Company lias mat voluniary provision for sîi!Tcrers througli
tic line disaster at Calcdania as follaîvs: For caci wvidaw a
inontli's pay for the first year. andi after tlîat during lier lufe, or
wliilc site remains a $12avSi a monîli. Two dollars a mantli
for ehiltiren lîntil tlîcy are cach 13 years, anti aiter that $4 a
inontli for thc boys until they attain 14 ycars. anti $1 a
montli for te girls tuntil îlîey nitain 16 ycars. In cases af single
nmen --vlio wvere sîîpporting ngeti or inflrm parents the latter arc
Io reecive S8 pcr rnonîl dîaring luec. Parents wvlo ivere partially
dependcnt iipan teir son for support ivill receive $4 cach pcr
niontli. Tite pnymcnts arc ta date front Jîîly i last andi eontinuîe
a,. above.

The statenîctît of iaboratory wvork donc at tlîe Ontario Gov-
eriiinieiîî Assay Office, locateti ai Belleville, wbicli is comiducted,
by tlîe Butreaui oi Minies as an aid ta tlîc discovcry anti the devel-
opinîent ai the inerai resotîrces of Onîtario, shows thiat 277
dctcriliiiaioiis or assays ivere madie during tlic inontl of
Aimgust. Thiese consistcd ai 232 golti assays, q4 for gald andi
silver, 19 for copper, 7 for îîicIcl andi 2 iroîî ores for partial
aialysis. Of tliese i6S tieterîîiîîations wurc done for tlîe Bureau
of Minecs on wliich no fccs wcre collcctcd, %viiile zoq were for
tlic public ami wliil fees aggregating $130.65 ivere collecteti. As
tlîc ices arc about one-itaîf the regular rates tItis statetmeuit shows
thaI the prospectors andti niiug mien engageti ini devulopuiiîiit
oi properties arc nîaî aîvare ai tîme ativautages wliicîî tbe office
affortis. The office also reporteti oit 3o sanples sent in for
idecntificationî, îvbicl cauîsists of a descriptioni ai tlîc saniples
wîîli the probable nmetallie contenits andt commîercial value. 'rice
Sanit)les caie froîîî ail parts ai tie province, tîme golti ores from
tic Seine River anti Northi Hastings districts, wlîil the copper
anmd niickel ores were sent fronti the Suidbury amnd Parry Souitti
dhistricts.

Dr. A. P. Colemîan deseribes a speciiiemi ai liemnatite iroui
ore, whiich %vas takexi fronti a deposit ai te dlais of E. V.
Clergtîe of Snult Ste. M~arie, whuicli is about ten tuîiles aîortlî ai
.Micliîicoteuî Post. Il. caîtaiuîs 6o per cenît. ai iromi. Tite tieposit,
accorduîîg 10 Dr. Colcaim, lias ail areat Of 350 ieet by 45() 'cet,
altîmotghlie ecxplorationî shows tlîe lesîgtli to be îlot less than
55o fcet. Tite detiosil riscs to a liciglit of go feet above tlie level
ni Lake Boya. iîîîa tle waters of whlicli il dips. So far as cati
lic seeîî, Dr. Colcuian says, unost of the tieposit is lîiglî grade are.
It possusses ail tîte chîaracterisîics o! liard browii lieniatite,
iiiany ai ilie speciiiis obîaiiied in it slboing botryoitiac forms.
.anti a variety o! beatîtiful colors. Wlile the percentage af iron
is higli, thiere arc oîîly traces ai sulphur anti pliosphlorus. If the
bîill in whvli it appears is soliti are, wliich is almost certain, tlie
tluantity iii siglît aboya tlîe grount i ne woulti be about i,68o,ooo
short tons, anti if it gaes ta any distance bclow the grauntiliste
te quantity would bc mnucli more. Tite are iii siglit alone, liov-
cver, shoulti produce i,oaa,ooo tons af pig iron, wortli, at the
preseuut Unîited States price, $tSoaaoo. Dr. Coleman says
nouie oi the adjainisig locationîs have any imnportantî are bodies
iii siglît, but tic sanie formation runs througli tlîem as ini the
Clergue nmine, ta a greater or lesscr exteuit. 'Mr. Healy, of
Duluthî, wvlo reccntly acquirct tliese properties adjoining the
Clergue mine, thîiiîks tic prospects arc vcry gooti. Ta give an
idea af tic importance af Uic Clergue mine, il is suflicient to
say Uîat a blast furnace capable of smelting 2ao tons pcr day,
andt Ivorking 300 tiays ini tie year, woulti occupy 28 ycars in
suiielting the are in siglît. As far as Directar Blue af the Bureau
of Mines is awarc, it is tlîe only important deposit ai hard
broîvn hemnatite in tîîe country, anti it very closcly resemrbles
Uic riclihematite ares supplicti by Malta anti Cuba. The tieposit
is so situatct lat tue are can bc mmcnd vcry clîcaply-in fadt il
ean bc nîincd as an open qîiarry, anti very easily anti clîeaply
hiantileti. Tuec distance from tlie mine ta the -,vater's etige aI
Michipicotcn liarbor is anly tîvelve miles, anti docks are 10 bc
constructcd at the latter point, icliere it can bc put on board anti
dehiveredti t Ui furnaccs at Midland, Hamilton or Deseronto.
A railway is noîv in course of construction front NMicliipicote7n
liarbor ta thie nmines, wlîicli is cxpccted ta bc coiîîplcîcd in lime
ta sîîip out a quîniiy ai are titis scason. A qîia:tity ai are ivili
bc sent to Uic nctv blast furnace at M.Nitlati, anti Mr. Clergue is
prel).tring plans for a neîv blast itîrnace at Saumit Sic. Mbarie.

T. H. \Viggins, C.E., lias tcndercd lus rcsigîîatîon as town
engineer ai Cornwvall. Ont.

H. Townscnd, contractar for tlîe Coast Railway construc-
lion, dieti oi cancer ut ]lis homec in New Glasgow, N.S., Sept. S.

P. S. Gibson, WVilloîvdale, engineer for York township, lias
becen appointeti to a similar position by King towvnshîip counicil,
York eounty, Ont.

Mrs. 'Margaret Gartshorc, widoîv of the late Jalin Gartshore,
tlîe pioncer mnanufiactuirer ni Dtind.tq. Ont.. dicti nt lier residence
in Tia.milton. .Ont., Sept. cnti. 'Mrs. Gartslîore ivas go years ai
iîge.
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Capt. Lcsslic, assistant instructor af enîgineerinîg ini dit
Royal Military College, Kingston, lias gaîle to India to rcjoin
lus reginîîcît. He is a graduatc of thc Royal Nlilitary Callcge,
Kinîgston, Ont.

Malttthew Neilson, C.E., mnanager of the cecctrie railway sys-
teni of St. Jolin, N.B., visitcd lus Almonte, Omît., relatives whcn
taliing part ini the Dominion Rifle Association matchecs, wvlere
lit sliowed Iiiiinsclf ail able markstnan.

Fred. T. Greenie, Butte, Montana:, lias bven appointcd min-
ing eiigiiiccr of tie V/ar Eagle Gold itlIi:îiisg anîd Dcvelopinent
Co .R'osslamîd. J3.C. '.\r. Greenie is a Cana:dian, being the sont
of %\. A. Greene. of tie W.G. & R. Co., lierlin, Ont.

Tlîoiias R. Secord dicd at lus resideice, Port Caîbartie,
Ont., Sept. 6ti. MNr. Secord was inspector oit the Welland
Railway duriiîg lit; construction, but ii April, 1861, lie %vas ai>.-
lioisited îlcputy supcrintemîdcii of tic Wecllanîd canîal, wliicli
p>ositioni lie lîcld uiîtil aboit t«Wo years ago.

E. Anîdrews. NLE., a gradusate of thec Scliool of Practical
Scienice, Toronto, whlo lias beeiî on thie assay staff af thîe Var
Eagle «Mining Co. at Rosslaiîd, 13.C., for dtît past year, lias galle
ta iMcGill University for post-gradîiatc work in iiiiiîeralogy.
ilie facilities offcred for study tliere under Profs. I-arringtoiî anid
Adain-, being uneqnilecd elsewiere lin Canada.

Caiiada can cliiîî a sîare iin thie praise tîtat is beiiig giveiî
the stvaiîislip -Occatiîic," as lis designier, thîe Riglit Iton. W.
J. Pirrie. is a native of Calnda, liaving been born in> the city af
Qitebec lii 147. Aiter coipleting lus educntion at dtlî Royal
Belfast Acacieiiiical Institution, lie dcvotcd lîimscli ta enigîncer-
ing anîd slîipbilidinig. He is iîaw cliairman and principal af
Harlaiid & Wolfe, Ltd.. and lias dcsigncd and built soite af it
largest anîd fastest steamuers afloat, includiîîg thie " Ma-jestic,"

Tetitoiiic." " Cainada," " Cyiric " and " Peiiiisylvania."

Jolin WV. Bell, B.A.Sc., lccînrer an iiiîing and nictallurgy
ii thec Faculty ai Applicd Sciece, McGill Uniiversity, lias
resigned, anîd acceptcd a position --vith a large îîinîîîg coîîccrî
lit lritis.h Columbia. His resignation is a lass ta NIcGihl, front
wliicli university lie graduated in 1897, and wvitl wlîicl lie lias
>incc been connected ii thîe capacity ai demionstrator and
lecturer.

jas. Poole, clii accautitant of dlit Goald Bicycle Ca.,
Blrantford, Ont., lias reeeived a siniilar position witlî the Canada
Cycle anîd Ma\Itor Ca., and a short tiue aitcr the appointment
received by express a very handsonîc and cosîly silver service,
w itliotit ali intinmationl as ta wlîo tli danors %vert, although it
is presuîuicd it Camne frant the employecs af the Goold Bicycle
Company.

Thie Fairbanks Co., MNositrcail, lias inade a cantract Witlu tlie
Foster Engineering Ca., Newark, N.J., for contrai for She
Canadian nmarket ai tlîcimr product, consisting ai pressure regu-
lating or rcducing valves and ptimp governors. Howard C.
Foster. «- son ùi the itataauat;tuier oi tiic.%c gouds, lias takcn a
position as salesman witlî the Fairbanks Co., and wvill'give bis
lime ta tîtesc goods in connection witl i tt Fairbanks steani
!.pecialties. which are alrcady sa îvidely known. .

Surg.-Lieut. Bertrani, wliose fine work nt thue Bisley ranges
wnas contuiuentcd tupon in tlic hast issue ai The Canadiau Engi-
lîcer, wvas given a royal reception an his return ta dte tawn ai
Duindas. Ozît., Sept. 6th. There ivas a torcli-liglît procession
,wiih sevcral bands, and an open air meeting, nt whiclî tddresscs
%vert rend on beluali of thtc tawn council and ai the officers ai
tuec 77111 Battalion. Wçho also prescntcd a silver tea service, as
did also the Victoria ]Rifle Club, Hamilton. Tie citizens ai
Duindas. Ont., presentcd a pîîrsc cantaining $40a.

W. A. Carlyle, siiperintcndcnt oi the Le Roi mine. is said ta
have accepted the nianagership ai the Rio Pinta mines in Spain,
with a sahary of $25.000, yearly. wvlieh is N.ery mxîcli greater thian
his formier salary in Rossland, B.C. 'Mr. Carlyle is a Canadian.
hîcing a native ai Oxford eaîmnty, and a. nepilew o ai du great
Tlios. Ctrlyhe. At tlic tinue ai his birth lus fatlier, WVm. r-trlyhe.
uuor. public school inspectar for Oxford cotinty. was prinicipal
o! dte Çcnîral sclioci, Gnît, Ont. 24r. Carlyle, who is a dis-
tinuislied iradua.te of McGill University, ivas formerly in-
epector of mines for the Government ai British Coltumbii.

tv~al lQers.
Thîe G.T.R. is buîildinig a iicw double track bridge aver thec

Magog at Shîerbrooke, Que.
Tîtere is a strang agitation litii Ui northcrîî part ai Quebec

ta secure the, exteisiai ai thîe Lake St. Jolin Railway ta James'
Bay.

A charter is ta be applied for for a new lise ai railway be-
îtveen Ottawa and Brockville as an iîîdepcndcnt direct connec-
tian witli Broekville anîd witlî thie Granîd Truink systeni.

R. A. Hazlewood, C.E., lis stîrveyed the conîîecîioî be-
tw±eu the C.A. and O.A. & P?.S. Railwny, anîd the C.P.R. at
Parry Saound. The distanîce is ilnuost five miles, aiite link
will forui part af i t Jaiiies' Bay Railwiy-.

A bylaw ta pravide for Uhc granîiîîg of a $20.000 bonus ta
tie Lake Erie, Tilsaîîbîrg and Port Burwell Railroad for ant ex-
tension for dtît road irant Tilsonbîîrg ta Iîîgersoll, îvas carried
by a large mujarity in Iiigersolt, Ont., Sept. 2011>.

Aiter iiiany nuantîts ai surveying anîd ditecxpciidittîre ai
îîîuîclî inny. thîe C.P.R. engincers have at last discovcred a
icasible route for a railwnv over the divide hetwcven dic Ketîde
and Ok.anagaiî River valhcvs ta thue fntuth oi Caîîup M.\cKiiiiiey.

Tîte Midlaiîd Railway cozîtractars ini Nova Scotia are puisht-
ing thecir wark, says The Truiro News. Tfite rails arc now laid
up ta tic Slîuîbeîîacadie river, and ballasting is going on day
and nighit. An electric liglît planut lias bcen installed in Uhe
ballast pit at Stanley, s0 tlîat niglit work ean be puslîed witlî
rcdoubled vigor.

Thue Jeziekes «Machuine Ca., ai Shîerbrooke, Que., have built
anc ai dit George E. Snmithî power rail bending mîachuincs
for Ross, Barry & McCrea, contractors, for use on the con-
structioni af thec Great Norihern Railway. The machine >vill bc
driven by a ia-lî.p. Dake engine, t steani being taken direct
frant Uhc locomotive.

Tite Algonia Cenîtral Railway lias Soo iuuen emnployed in the
constructioni ai a tiwelvc-niilc section af i tine frontu ?sihipi-
cohen Harbor ta the iran mines owncd by the coi-npany. The
ezception.tl activity af it campany, despite thue scarcity ai
labor, is explaiîucd by the fact tlîat a cntract lias becu entered
inta withth zfliidland smelter for the suipphy ai iran are tlîis fait.
Tlue rails wvill, it is said, bc laid by November i.

Tlîe Canadiaîî Pacifie Railway Comipany lias reccived advices
ta dit efTect thuat the wvork, ai construction an dite Colunîbia and
Western Railway is now almost camplcecd, anîd it is cxpccted
that trains will bc running into Midway before winter. Thuis
road, whuicli lias bcen constructed by tîte Camuadian Pacifie Rail-
Way Companîy, apens up Uit famous Bonndary Creek mining
Couintry. It runs front Robson, on thec Columbia River, ta Mtid-
way, an dte Kettle River, a distance ai 10ooumiles. T. G:.
Shîauglinessy, president ai the Caýna.dia.n Pacifie Railway, saiil
rccently: "The grading ai tlic road iat Midwvay lias been
completed, and tliere rcznairs only somte twenty-flvc miles ai
iron ta bc laid before wc slîalh have aur trains rnnning into thec
tawn ai Midway. The îvork on the big tunnel, 3o miles west ai
Robson, wlice Wve have pierced for 3,000 (cct thu side ai a
niauntaiu, is not quite campheted, but the campletian of! thîe
work therc wvill flot prevent dit nînning ai trains iram Robson

taMdav thuis aîîtumn. Iu addition ta thue main line, WC have
construictcd sanie thirty miles ai sidings along dthu hine imita
nining camps, wlîerc the development lias becn stilticient ta
warrant ius in gaing ta thit expense. Thîis road is, by ait
umcans, the most expensive the Canadian Pacifie lias cver con-
struieted. The coîutry througlioutidt cuutire distance is ex-
ceedingly difficitit, and the engineering difficuluics vcry great.
Thte entire ine lias cast the company in dtlî neigliborhood ai
$4o,ooo a mile, or a total expcnditurc ai ncarhy $ý4.ooo,ooo for 100
miles ai tine. The Company rcceivcd no subsidy. The Boundaty
Creek country pronmises ta bc anc ai the riclîest nulining caun-
tries in British Coltumbin, and thiaugli the: rond lias cast tht
Canadian Pacifie a ver large amount ai moncy, thuere is na
datubt that the business aver thue rond, as soan as the mining
praperties along tit line are opcncd up and devchoped, will bc
very large."
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Tite Raiiny River Railway meil opien Ill a grcat extelit o!
rich initierai country. Coliineninig ai Stanliey, tilto ci vii
point it lias rtiiiiiig itoaers caver tiv Port A\rthîur, Duidi &
Westerni Railway, the ]aile nais close to Kakalbeka Fails. a v~ast
wvatcr power, anid proctevds tîronigiîaile cast end of the Nfatawini
iron range, whici ts twtvity mailles lonîg. o! wiid two.tliirds i.
soit lienliatite, anid tlle reinlainder, althei western etnd, itîagiîctie,
Skirtiîîg the Sieb.iiiclowa.ii anid K.-sliîabowvic lakes, the unle ilîcît
passes thîrotiglî a copîter regioît, tie tîiost kiiowvn salinte iii wviici
is the " Tip Top." ltaviîtg a veaui of a lîtîndred feet tvide; tîtence
il runs close to 'Moss towtnship,) wvlterc tiiere arc several goiti
locatiotns, flot it prcseiîî beiîîg tlevcloped. The ile îîxt lpasses
close fo Lac des Mille Lacs anti Pariridgc Lakce, ttwelve tuiles t<,
the soutit of tie Sawv Bill niiitig regioîî. rîîîiîîig îîearly paraI-
ICI to the Ati-Kokaî iroîttnîgs a distanîce of twety tmiles.
It is siated tapota .lei auiirty Ilhat livre is tlîc largcst iroît
tpusit in tlle n ou.l iluc liîg Mi un%: pla.ce 2,000,000 t0its uf
iron ore ini siglit on .& lut o! i6o tcrt;s. rite seille RZiter %%.tiers
are sicxt rt..cýicd, %011%.11 tîll gtrcady ;tçccbs tu Ille iîîiîîcs, and
litre tîtere arc mnaît tiable mater pomers. Rntîtîitig aioîîg the
Seille River valiey. the line goes tîcar to Bad Verîtîilioîî anîd
Little Ttrtle lakes, wvlterc it tvill clîcapeti supplies for niore titani
a lîtîîîdred prospects anîd lîiies, tîte prinîcipal of tue l-.tter aI
presetît beîîîg the Golden Star atid tîte Ohut c. It tiext ruais
alotig Raiîîy .akc. crosqing tue westcrnî tat o! the salute oit a
successioni u! si.\ tslaîudts. t%înuts %%vst oi Pitlicr's Point.
ticcessîtattiig tuc bîuiitng oi five bridges. Bctwvectî Ilitlter's
Poinît atîd Fort Fraiices is ait ececllenit site atnd prospect for a
large City. the Cottcliciitg Falls bring esîiliîîaîct to sttpply a
watcr powvr oi htillv 5o.ooo. Fron Fort Fraîtees the Une nuins
aloîîg tic Maitly River. wltere tiiere is a large area of fie agri-
cutltuiral lanids. atnd renclies Ilîtingry Hall, i tue river's inotli.
H-erec laite leaves Caîtadian territory inîîtl kt reaclies Budfait,
13aY, a1 distanîce of 3. tiles, and entcrs Maniitoba at tic latter
poinît. Tite lanîd is %vvl wvooded frotuffîtalo Dat o WVititiipcg.
atî< cotîsiderable reventue lias becti d1crived froin titis source to
assist the Go tuiles of railiway alr-cady costrticte(l. Besides tIe
subsidy proposedl for titis Raitiy River Railway, the Goveriîiîietit
lias inicltîded a snlîsidy iii the estiiiiates for 4o tuiles of UIl iGo
tuiles of te propoFed Cetral Aigotîta Railvray. anid ii titese
two lises slioild be builit. as ilow svenîts altîîost certaini. tltev tçiii
not only lîcîll to dev vlop the itîterior of Ncew Ontîario rapidiy.
lbut may be ex-,pectcdl 10 aci as grcat fcecdvrs ta tic St. LaIwretîce:
route.

THE STOKER CASE.

Clair readers v :11 rcîîîvîîîber aiu actioni taketi by the Getral
Etngine'cring Coitipatîyý, of Torontuo. agaitîst the Aicrican Stoker
Conipa;îy, o! Newv York, anîd tîte Doittîntoit Cotton i \iils Coîin-
pany, o! Muottrea. wiîiclî lias beciî pctîdiîg iii the Catiadian
Courts for itiorc tîtat -a year past. Maîis teas a suit brottglit by
flie plaitttiffs againsi the two defetîdant conîpaîtics for datîîagcs
far infritngeitct o! the Jont.ç-Ustderfectd Stoker patenîts, anîd for
ain itijiinctiotî to restraiti tîte dvfvîîdantîs frotin using iiese stokcrs
iii Cantada. Tite case tvas regairtlcdl as a very inîportatît one to
silîaîînifacttirers, and boîli parties to the ,lait bil rutainiec eîiinclt
coîttîsel. J1. L. Rass. o! Rowatî & Ross. Toronto. andi C. A.
Duiclos. of .'tîater & Ditelus. Mçlu,îtrt.il. appeared for tue plain-
tiffs, whlilc Donald M asrQ.C.. o! Motitrcal, andi Giffordl
-and Butll, of Newv York, rcp)rcesntcd tîte defendants. Tite trial
lasted four days. The action tvas a test case, th objccî of whlicli
n'as to <leterttîinie tîte validity of tlic Joncs' patlents. tiot only iii
Canîada, b>tt ior Ille wlioic contin.ent of Aliîrici. Tue jttdgnîcîît
of thte Exclicquer Coutîr. iti wlîich i %vas brottglit, wvas a very

strotig one. and Nlr. justice Burbridge upltdld the validity of
the joutes patenîts, and graiited the iîîjusiction asked for, wiîli
darnages. Tiiese danînges wure siot fixcd at thc tinte, but would,
depend oit the iiiinîbcr of tite defendant's stokers set up it Cati-
ada. Tite total daîttages piidîrolîabfy reacli $io,ooo, or ovcr.
Tite dcfendant's, howevcr, arc continuiîîg tie litigation in ait-
otiier forni on a point raised by tiin sincc the prévionts action
wvas decidecd. and have obtainved a stay of procecdings in the
main action by ptntting up a bond in the Atiterican Stîreîy Coni-
panly for $ý;,ooo. 'Tite rcsult of the action NvilI bc o! considerablc
inieresi to owners of Catiadian paient% iii genieral. :Up to the
prcsent the Gencrâil Engineering Conipany have sueecded ait
cTVcr stage o! tite legal Conîlest.

-Osit (p! ili uldest bridges in Europe is socinlta disappear,
initer dte diîandiit fur l>cucr na% igation of the river it sparts.
Tis as dte mtont bridge, waîlî fiftcen arches and a total lcngtlî of
VJ 1(:.t, inuilt acruss the Danuibe at Regcnsbuirg (Ratisbon), in
Bavaria. by Dukc lIenry th Superb, in 1135-1146.

W>ANTED-Youna mani <sîîiliar wlit insta.illng anid repairitîg etectrie rccordirg
metcrs. Gave particularal of ezocprience. Onlv huitiers and first.clats pen-

men nee«i appiy. Advancetiient lf satisfa,.tory. Address "WATT." Canai' n En-
ylneer. %lontreal.

W A]K AFrtai tia:<to7rznais wlio basn land eperlence

viaies expected to P. W. RieSSEUA\. 31 Central Cbanii.cr. Ottawa. Ont.

]FOR SALIE
A atood Wlaier Power. So0 horse, situated one-half mile front rallway, ever>,

facility for înaking siding to power. Address
I. D. TIIEUNISSON. Cooitsblre, Que.

Th1e Fairbanlks Comnpaly,
749 CRAIC STREET,

- MONTREAL

PIPE AND BOULER COVERINGS
Engine PIackings, 011s, Cotton Waste, Etc.

Eureka Minerai WooI & Asbestos Co., Toronto


